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F&{X T AL A, High Availability Extension B e[ iLRE R EIRRBANEE, KT NFRZREUBE
AT TEREER (BINBEEHTFN NHTE") . AITFHENSD (BIMUL) TR
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EXEEBESZ—NEFEENMNSR, FEEEBEBEHEL TTXIMRSS SREE 8] K& B TR
HIPFNF R LI A R RTETE],

SR SEAVIEH BIE:

. REAAK
o BEMELE
o PREIRIERLA
o FTfRLEE
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* k552857

o fEFSH

BUAERFME TR LS00 RAID IR GHEME T,

AT ZIRBET High Availability Extension B & —L =,
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BRIFEEEE T —MES=ATRIEE, AEREANEIM TR ERRT Web RS2, #ER
HENTROINEER M., SMNIBRMERE. BERNNIIATESREFE—NSEEHR
BIVREBERENHFHMETRA L, TEURBTIZRANEN,
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FEREMEN, MRETHEHMMENELT, 88 Web IRFZ2E LMNILRKZEME, £ L)
B, BEEERMIL A BE Web iS58 2, 15Mih B BE Web IS8 3, XHE—%K, [RXH
Web AR5528 1 BRI TAFAZVIRI A, FREFMBINALEE BFRIBEMR AN,
NS Web BRS383 1 K &&XFE, M High Availability Extension 3RS HIT FIIRME:

o MMEEIPE, F+5 STONITH F@iA Web BRS528 1 iSEE HIRENPE, STONITH 2“Shoot The
Other Node In The Head” ( xflEtt T =) WEFEES, Ef—MWXxATHEEDTRN
I, BB S EREE 5| &0/,

o JFLARIERRTE Web AR5 1 EMHZRIREE REMLRE Web ARS5233 2 71 Web AR5528 3
t.
* 7£ Web AR5528 2 70 Web AR5528 3 LERHIMUANGITT Web ARS8 1 LRINARERF.
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BELFEMER.

WIE, iz Web BR5323 1 WUEFEE /R, EEMERERE TIFIRZE., Wih A F0ML4 B aJAE
HIFEEIE (BE ) = Web ARS8 1, SNEBESRIAMENRSE L, EUATERZWNATE
EE(MEREN, SRSIEIBE Web fRS28 1 2SR —ERETEIEN, ELL, High Availability
Extension tBR[ILAEREIRITR, FHRE=EEERS PIIAS=ERS PR BHRITIE
B, IRMEEESSEMRS,

High Availability Extension E R FZIRITBINEE, PIMRIERAEENFERNAREREF. Wik
SREBEBETHIEMARSES.

flan, eI CAFENRE MG A sMih B A Web ARS52% 1 BEBEANEMEM—GRSE, LHE
ERIRPIREE, 3 Web ARS8 1 HITHRENERLEF, & RSMIGHIMEREERTIin)MHE,
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1.5.1.1 M ARARBINAERIEE (Corosync)

IEAAHR M PT EMLERMR, MR HENE, URBXEBEENMHEES. HNMAYTFEHE Corosync £
312 (— M HBNARS) LIE,

1.5.1.2 BERIEEIEEE (Pacemaker)

FAEB# S R REIE M Pacemaker BB ERFIA LS M HME RNV KN, ERIER
pacemaker-controld SEIIAY, BN, tHBARTEIRIERVBESERGIZE. O, TRIMASGRLEE
. REHNME, NERPSTHIENAES,

KR EIREE
AR FREERMNTEINT =LK Pacemaker E5AREZ 6], ERIEA pacemaker -
execd SFPIEFSCINAY, @I ULFHPTER, Pacemaker JLASEA. RIEFEM IR,

HEEEHUERE (CIB)
Pacemaker £ 8 = LLEHFBEEE R EUWEE (CIB), CIB BRI EEEN XML RRER
(BEESEDN, TR, BR ARREEEZENXZR) . (B URMYFIEERS,
BNMEETRES —IMNMEBNMEDRRSH CIB £4, pacemaker-based SFHFIEFS
AIBBFEMEFRSHIEZENEB A,

FRE M EZE (DC)
DC RMBI IR AT mIER LR, MRSEIRE DC, BHE AN DC B FEMEREE
REEE, WHSRIEFHNERE DC, DC REEFIHE—JUREREABMHENITENR
(BT RERRE R RS ) BISHAR, ATEE LT <&M SR DCIREU MBS EF R

NEER.

RE&S|ZE
RIS EEEN TR LEIBIT, (B DC ERISIZEZENMISIZE, 1Z51Z1FR pacemaker-
schedulerd SFIPIEFSEIN, EERFELERAT, pacemaker-schedulerd &RIES
RPRSHIEE, HESHENT MRS, ESRERTELHMEERIFERSLIL T —MuR

N

/8N o
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1.5.1.3 FHBREMFRCE

EBAREHED, BESETRANBSHA AR . HRRE RA) RETFRY. SLHSLN
BERBIOIA,

1.5.2 AEARIE

pacemakerd SFPREEFRRENH BN EMABEHEXNTIER. BTHIERERIENSTIFE
FF pacemaker-controld B M EET R LEBE—/NLHI, Pacemaker @it HAP—SC
BIERESLAI, SCIMATEEERRBIEMNERL, NRELHA pacemaker-controld sFiFFE
FEREXY, MNESEL—NMITFIPER,

HEPRITHFSRETESHEBENEENER, XLREIBERMNSBIPREEZR, BlE

BARESE, THRIMTIHNEENBERSLENRARBREEN,

Ian, FRIRSEBRIN—NEEE IP ULFRIR, ALk, STLAEA carm 4hEEk Web FRER{ER

CIB, ATE DC ERUTIRME, MU ER#EREATRENEA—FIR, RIEMNSWEE
3 DC, #Af3 DCI51ELL CIB EREFIZIFFBRET S,

f&fS, pacemaker-schedulerd ¥4&RH#E CIB FHEE, TTEEEMIBIARIRA L INESEI
ZIRE . ERRIELTIREES DC, DCBEITNERR/BEMEMEREGS, XEGIKHE
fit T EAY pacemaker-controld XMHFAEW, SMNHFKEREBSHAHMFIRAERITE
(85 pacemaker-execd 3£ ) RMITHIRIEN, pacemaker-execd RNEREERANN,
EEESARRERE

FIBRET RISIRENERRES DC, —B DC BHAMBUEIREES#EPH S M INMITH
%Zig, BERRINZFARSHEFERESH ., NRBEMRERZITINT, WESBEXEA
pacemaker-schedulerd, CIB HEiZRIFEL,

ERLEAT, ARFREXRATSURIPRAZZIRES A EIRRE . 7 Pacemaker 855,

T AR FRRASCI )y STONITH, Jltb, Pacemaker FEMi T — NE#F 54 pacemaker -
fenced , WG STONITH IRERENH#ERER (ERBFENRFKRNIE) , BAXHETEMR
FiigE ., SEFPIRENEISER, 2% —MEK%E1XE] pacemaker-fenced, FEEBMIT
FRRERXATR,
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2 HRBENRFIEIN

TEA/NGIRET REERELAK SUSE® Linux Enterprise High Availability Extension
M—EESERFM, LI, ERH TAEXRERIRENEIY,

2.1 MEHEXK

A FFIRIEH TETF SUSE® Linux Enterprise High Availability Extension FIBSERIFEHFEK,
REBRRARMEGLE. BIBEHENAE, ltaTEHMMEG,

B3
RRTH 2.2 A ER PSRRI 1232 & Linux BB E,

RS 2EPILARIRNL, tHrILAR BN, BMEAZKEHENESG (R7F. MEZEF) ,
B NEBHERNAREN, FZHETEaEE.
{£F pacemaker_remote FJ¥ REEEZRME 32 MU RAIREI, EEEZHY Linux Ak
S,

BifEE
BNMEETRELERA TCP/IP BIRIEAR, MBIREUAREEERTREBNMNERS
N SIRIESEERE, BTSRRI 100 Mbit/s SiESHBIBEXEE, WTFEX
BIBEERE, ZRKEMIHESARENBKZE, XT@EIA AL :

° MEBIREHE (k) .
* Corosync R HZ—PMEINEIE,
BXRAT, BEAAIBNE 13 5 "WMERSHETILIE 4.3 EXTHRETEE,

9 R FE#k/STONITH
ATHRRETROR'NER, BEFTEETRERILE, ETR2ROERT, B
ST RSB TEGSREMEREMEE R AMORENKES EREIRNA, mE
BFISREEFELNINTR (BENMEREIREZTRXAEBIR) . Xthifh
STONITH ( “Shoot the other node in the head”, XHEMTE) . TERFEHIGIEIUE
YIIRIRE (BIRFAX) , teJLAZ SBD (#kHif STONITH ) EVHIBEESKRER., FH
SBD EEBHEFME,
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FRIEER T SBD, BNSr AMEERNEBIN T BN ZELE —/ STONITH 18%, &
ZIBUBIMN TR EBEZ4 STONITH 188,

@ ==: XL STONITH WRE
o MM REET RFRAH.

o £FBFEIEN stonith-enabled # startup-fencing WMINIZRE
true o QD%IQ\EEQJ_IHS Iﬁv 4 %%%i}ﬂo

2.2 BHFENK
BIMABENAMB TR EAEDELRUTRRMIT &
* Base System Module 15 SP1
e Server Applications Module 15 SP1

e SUSE Linux Enterprise High Availability Extension 15 SP1

RIBESELRBEIEEN RARE , RMASLTRUTREEN:

R 2.1 RERABHNELENER
RGRE RS (YaST/Zypper)
HA &5 o Sl AM (sles_ha)

o (EIBRIEIHZ 4% (enhanced_base)

HA GEO 35 * Geo Clustering for High Availability
(ha_geo)

o HIRRVEIEZR Y (enhanced_base)

@ 2 WiEER

BEXERFAERRAGTARERZER, IELE, BrIEFEFNANESE
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WFREERT H—NRFACHITEN, BFEEFHEE sles_ha 3¢ ha_geo &
RETEREREME,

2.3 faFEX

BLERSFTEEAHLZMEE, NRERIMENFS HE, vAEBMRERETRETTTRIENR
B1ZR et Nl ZHE,

FBRBENSEIRAYE, BMNBUEHBHERERFUEARS (EEFXIEHML, &HFSAN) ,
MREAREFHMEFRE, BFHERNTSUNTEK:

o RIEHISHMNHBERREXFUERAA BRSFHUER R ] IEREIT,

c HAEWBEARTESMWEENEIE HEMRRERE RAID, RAXZWERFENETEME. &
WERETEFH RAID, FIRECEEANSIFET ENRIERAF RAID,

o MRESWHEWERALEER iSCSI, MEMRIEMEE T iSCSI BahZEF1 BT,

* {&F DRBD* LHTEM &1t E N8 9 & HIRAIRER RAID R4RY, SHRI13(0) DRBD 21t
g, tI7hE&nigg. ERRATR, AT EREFERREAFHATARIMER NIC,

SNZR{ER SBD fE75 STONITH #l#l, WHEMRFLIFTZREEMER, BXAT, B2
D% 11.3 75 "&X",

2.4 ELfhZRFEIN
HTINELHEERNSTAELE, FERUTRL:

HETRE
WFEEM MU LT RIS, BBNERFERENRETR, MEEEHH. BX
REEVFRER, BSNE 6.2 T REFIE",
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BETAWINET R BFEIMY NTP fR532838. B SUSE Linux Enterprise High Availability
Extension 15 &£, R chrony fEJ9 NTP FIERIASEHE, BXRIFMEZ, BESM (SUSE
Linux Enterprise Server 15 SP1 E12#5F ) RV LA NTP [E (6" —&, EMut

73: http://www.suse.com/documentation/ # ,

MRTHEKREY, BEFJELEERBE. I, BEXHMBESREENHITRLHIE
T HEMEHITHNT, RERSISHA, M NTP BREE, WRAAKREES

WM& O+~ (NIC) BFF

WAERTET = LEEE,

ENZF IP Hudt

SSH

17

o {EFFHE IP Hudlt,

° £ /etc/hosts XHFIHTHEHET R, BEETERENENZFEREEN
B, BEMRYMNEBRBMZENEL., MRBMATA, WKL EEITEHERNIE
o
B X Pacemaker YA 3REX T | BFFEVAA T, BE M http://clusterlabs.org/doc/en-

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

FrEEET S E W IAEIET SSH ABEiA8], crm report (FAF&EH ) FLEM Hawk2
EI’JJ_EEWLE%/XJF’T%% RERZERAEXOL SSHiARIAR, BUENRENSRITRIE
I

@ IR SHEK
WMRILAL SSH BEAFEENENR, EeJAERAMNIR D “7£%%E root 136)iH
BRI ETEHERE PIMANTESIERIEIT crm report,
WFHEIeFERANERE, BRdeBREMARNTEREOSES

HithZRFEIN SLE HA 15 SP1


http://www.suse.com/documentation/
http://clusterlabs.org/doc/en-US/Pacemaker/1.1/html/Pacemaker_Explained/s-node-name.html
http://clusterlabs.org/doc/en-US/Pacemaker/1.1/html/Pacemaker_Explained/s-node-name.html

3 Z%< High Availability Extension

WMREZEIR(EH SUSE® Linux Enterprise High Availability Extension 1R E& =] B4
HE, REENAEMENERNVNTLABEEARIZE., BHr]ERANT SBFER
BT MR, 25, SEn]EA AutoYaST M ENEETARRNES T
RENTREESZERERNE, ARESRAETRERNAKRFEE.

MBREF LT ITRAKAR SUSE Linux Enterprise High Availability Extension B3l & 8%
&, BENE S B "HEBENERRER",

3.1 FiI&ER

EF L High Availability Extension 98, BEN (ZEMMIEREAN]) XE, ZEES
5| SEFTEMEARNT REEMIZE,

3.2 f#F AutoYaST #H{TItELFRMEEE

TRAZENTSBER, EoTUUER AutoYaST ZEMB T B ETSRINEEEE, UE
VREE,

AutoYaST EHE S LRMEERIBENREX G . EBEXHREH AutoYaST ELEAINELL
RAAIEEECRERE, URERS—DIUATRNREE., ARERLEEXGUESHHAEI
(fFIan, =EMBEEETR) #ITAMEIRE,

BXRESMEL TUAER AutoYaST BIIFAIES, BE N http://www.suse.com/
documentation/# EBY {SUSE Linux Enterprise 15 SP1 AutoYaST Guide) ( SUSE Linux
Enterprise 15 SP1 AutoYaST 6§/ ) ,

O ==: HEEmEH
IIF2 3.1 “ER AutoYaST SefEEF 5T 2RI REHF SUSE Linux Enterprise High
Availability Extension 15 SP1 gERNEGEEET2ERN—HITEN L,
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MREFEZARETRNEH LREBRETS, B
REIER) "BAER —EHRNETANNBENR

n

’3)‘1 {SUSE Linux Enterprise 15 SP1
A+
=

O

iF2 3.1 : {EF AUTOYAST BT =

1. RRBERTENEEE=MENT S, BXAT, HEN (SUSE Linux Enterprise High
Availability Extension ZERFIZEWRIEAN(T) THEE 4 E “(EF YaST BHEERR,

2. %8 (SUSE Linux Enterprise 15 SP1 &&16FE ) P EZIHAHITEHRNRMELR ., H
PEFEUTEARSRE:

a. BE AutoYaST EEE X4, {EF AutoYaST GUI ETIME R KR E IEIMENEE X
4, 7E AutoYaST FRIESR High Availability #IRF B HETE%E, MIRFE, ARH
AR E, FREMBIESINHES7F R XML ERBIXH.

WMRIEEEE DRBD, thAJLAZE AutoYaST GUI ik R FH Fe PR ItEARIR

b. #ZE AutoYaST ELEXHRIRIRARZE BRI BT R RRAIZNSE,

c. WX SUSE Linux Enterprise Server #1 SUSE Linux Enterprise High Availability
Extension &R EEHIKIE,

d. EAREBNLRNGISHR.

e. BEFHNRMEHEELIEZ info X, KL ITEERLERAIE,

f. BEiF B BMRRHrE.
RINERERETRE, FITUTSRERET RIMARBRER:
Wiz 3.2 ;. FERETRETERIUAS

1. 85 4.5 7 "BEEEEZIFET ="RAMAER Csyn2 HERREXHNEREN TR
ZEZEET

2. BEETH RN, BIRE 4.8 7 FEEIEB RATIATERER T = _EB5 Pacemaker Ak
A2
73

o

MEZEDYSIEMARESE, Bl /etc/corosync/corosync.conf X#HEET Csync2
FmfET R, CIB REHSETAEBHNEY,
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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
&

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",

BRSS (W)

RIS ERS UERBHET KBV, EXREESISH/ED) Pacemaker fRS5, MURESHE
P AIERIT AT SEETAENRD, BXAT, BBUE 47 7 "EERS".

MRBERENEERR, ERBRANAE, 5ISEEMHTERNREMBNRAESR. &
W, FREEMER EAER, CAURIEN S IRNECEE,

Q EE: YaST BERRAAIIRE
YaST B#SEERAN —EIRENERT IR TR, BB SN Csync2 BEEERIA
BTR, AIEN TSP HREEREEENIFAER.

4.3 TEXBEE

AFMBETRUBRIMRINER, BEXEL—NERNEE, WTEEHIN, BHHRTE 4.1
8T 7E 4.2 REMAER Z B8 & (UDP) ELE 8 1% (UDPU), MIRBEX A —IMTTREE (1T
i£4.3), W@ EREELNEREREIMN,

k4

Q itE: LNET: ERRBKITE
EBEE LB EPERE SUSE Linux Enterprise High Availability Extension, E{EHHEEE
[TREEAERIIY. TEERBE—MBEATHAAIGFZ B &,

YaST BB EREREXNFBIREHSEAE| /etc/corosync/corosync.conf A, /
usr/share/doc/packages/corosync/ gt T —LL S RRIBF B ERERRAINX
.

MRI(ERRYZE IPv4 ik, M= ID AJBAEIE, SNRERARIZ IPv6 thtt, MMIUEET R
ID, YaST B#SRREE T —NMBENRNEBNEETSEMME— ID FIEIN, AREZFEFNAENT
SIEE ID,
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HiE 4.1 EXE—NENEE (SBE)

24

10.

ERZ B, ENFEHET SEAMEREL bindnetaddr, mcastaddr #
mcastport , BIFEAMERMNS K Eithit, BEPIAET =& FMREL, WFAR
EEEE, BERARERNS R Eithit,

. )25 YaST B EARIR, AAIStNIREETEEZLS,
B EENR R SBHE.

- EXAIEM L, FIERENBERTHES R BTN,

EX S A&t

. EX BB ERO,

 BABMERETRBNENME—R ID, BIEEMENT S D REBABRAIRE,

EXEFERM,

AT ER, WEIEEEE, Corosync BERERADEKNEETELEZN, B

IWBRT, 8MTRE 1 KRR, MEEEANSEEPHT R BLE,

. MIAEY,

MRFE, BIRLIE 4.3 E X TTRETIEE"HRTIRAE Corosync FRE XURIETIEE.
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Cluster - i fl & &

Bl 4.1 YAST 8#% - SB[ {BCE

NRZEARIEEE (MBS E) HITHEEW, BRI TAMRALIRE,
Hi24.2 . EXE—MENEE (BB &)

1. 25/ YaST BEERARIR, SARINIRE)ETEERES,

2. FEWEIDIGRA BRI’ HE

3. EXZH EimO,

4. WF BRI 1EE, Corosync EEMEEEPRE T A IP ik, W FIEEMABEDN
ﬁ | TJm\; ﬁj-.ﬁm“?]l]#%)\u-luﬁi‘n

o [P iifit
o T IP Hudik (XEHTE Corosync FERTE_NMBIRBENAZTEETE )

e TR ID (NHEZHETHMNEM TS ID ENNAZTEIETE

Z{ZouskMIFREF SRR RBVE L, SER SRS MIRIEE.
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5. EREMRETRBEMNEME—RID, BEINEMNT = ID REABARE,
6. EXBIERM,

7. MIATIHEAS =, WEEEEE, Corosync BERERADPXNEETE LEZ, B
INBRT, 8N TRE 1 KRR, MEEEANSEEPHT R BLE,

8. HIAEN,

9. MRFE, BERFTIE 4.3 "E NILFETEE"RFNHARZE Corosync FE X TTRBTIEE,

Cluster - BEiflEE

% IP|¥im ID

[ Add] [ Del] [ Edit]

4.2 . YAST B35 - BBl BRCE

MRBAFRAEEREFERAMNEZREZHE, F_MPREEEFIE Corosync AE X TTRIBIE
B (ORI, XEFMEIERRAMIIE LS RIIMEHTER, MR- NWBLEMME, BEED
RNEEE B — AN HITIER

Corosync FHY B —MBEHBEEREF M A — N ShEEIR, £ /etc/corosync/
corosync.conf f, BEENFE—MEEMEEN, HUHRSH 0., BN (TTREE)
FARmSH 1,
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£ Corosync FEX T RBHEEE, £ RRP SHIBEMFAIFERAXLEO, §7 RRP, FiE]
CAER R MR E D ARG HITEN . WR—IMNBRENE, BETRNITETS—H
LRI TIER

RRP RJIAE =MRZ
o MNRIZRENH active, M Corosync FEMEAXHE MO, BRE, LEXEFH,
° MNRIZEN passive, Corosync ¥FiEF MBI I FHANELIZEBER,
° YNRIEE N none, ESH RRP,

WiE 4.3 EXTUHRENEE

o EE: MIARWF /etc/hosts

9N Corosync FEEE T S4ME, MEATSEHATEGS AP it XFEEMS
TEM /etc/hosts XEHRZRHFK,

1. B2 YaST B&EMRIR, ARtIHREETEEZES.
2. HAETLRIEE, TURBEYAERSE XHIE—METEEMERIIDHY,

3. NREAS W &, BMANUTSH: BEFEAMNIIEMLSMLE, URTTREBHSE &
HHEF S BT im0 .
NRERPIRHE, BEXUTSH: ZEANIEMEL R 2 EiRC, WAEM
ABERPTETI =AY IP thilt,

4. BE#0 Corosync dNfa] A R eI B SEF ELfthimiE, B FEZE(FEARY rrp_mode:
o MBAEXT —MNEWEE, rrp_mode ¥¥EBTHEA (& none ) ,
° WNRIZEHN active, M Corosync FEMEAXIFEMNED, BER, IEXEFH,
e YNRiIEEH passive, Corosync JGiEiF MBI TAMELIXHES.

{£F3 RRP B, High Availability Extension 251 HREIARIRE, HELRENIEFBNER
BRETRIA,
&, M corosync-cfgtool FIMEBMIRE, FER -h BEEFTAIEL,

5. IAE,
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44 EXBHEIERE

BEEMNBENSMRILZE, EOTUUER HMAC/SHAT BHKIE, EAXFEFERAENER
RIPFMEIENE . BENSMHRIERI (BE) KATHEPNMET R,

U2 4.4 BAXEMESMEIE
1. J35 YaST B¥ERMRIR, ARIREZ 135,
2. BERRZEENNIE,

3. WFHEIENESE, BRELMSHRIEZIANGE, KEIESMHEIERBHFIEEBA /
etc/corosync/authkey,
MRFLBIRUTENNMAIRBEE, WARERMMEANG, MIEF /etc/
corosync/authkey N—MT=RE®BIRIHFITTEN (FENEER Csync2 7] ) ,

4, MIAEN, YaST 2ItEEEB A /etc/corosync/corosync.conf,

Cluster - ¥

Bl 4.3: YAST 85 - &2t
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45 FEERRZMETR

MRANERERNEEXGFFNEFZIMBETR, °JfEM csync2 TREEHREFHMETRE
HITER,

XREZEUTERSRE:
1. {$H YaST E2& Csync2,
2. {£HM Csync2 EHEEXH.
Csync2 FHEEIRIFIEE N, AEHETRZERIERT,
o AE X RIFEXREEZNXHIIR,
o FIBRIENHMEN (W TFEMBEETS) .
* FAILMERBE NSRS BN,

* £/ ~/.bash_logout RM—/NERITHIE, ERTUENRAETHZARGERE
THIREE,

http://oss.linbit.com/csync2/ @ F0 http://oss.linbit.com/csync2/paper.pdf 2 EIRETHX
Csync2 FiFHER.

451 {#HA YaST E2& Csync2

1. ]38 YaST B#ERARIR, JAIFtNHRE Csync2 251,

2. ERERSAH, BEETSEVHEPRLRN, ARBWABETAMETRNAENSZ, X
FEAITR, YAEA hostname BLREMMBIIFHE.

© BR: T
MRIBFINERTEEBHITEN BN, BBeTUAB N EETRIE
EENBE IP HstRIEE . Flk, EFEAFRE HOSTNAMEQIP , 140
alice@192.168.2.100 , iX#¥, Csync2 {E7E:&EZAT{ER IP Huht,

3. BERAEMIMEZZACIER T AMZIAXH, BHEXHIEEAN /etc/csync2/
key_hagroup , €I, “WIFEFNEHIZIBEMFTEMA.
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4. BEEREEFREEMBETREIRSHXMHFRAER S IR, BRERINEINEISIE,

5. BEFGELHXXHIIRPGLE,. AR, BERAENIZRE, A NXHEA
HEITERIZ R

6. B BE LT Csync2 & Csync2, FERSHMITU TGS, UESISHBEMREM
Csync2:

root # systemctl enable csync2.socket

7. BIAEX, YaST 44 Csync2 BEE A /etc/csync2/csync2.cfg,

8. BEXBHEMREISIIIE, BHEREE 4.5.2 7 “EH Csync2 EF BN,

Cluster - BEE Csync2

tc/ corosync/ corosync. conf

charlie

4.4 : YAST B%£ - CSYNC2

452 {EF Csync2 EEEN

ZRLINER Csync2 X, wIREUTEX:
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* @— Csyn2 ECEEFMBEET R LYRTA,
* @— Csync2 B RIUEZREMBEHET R LIIATA,

* FTERET R LHYIEEEIT Csync2,

Alt, FEXRIE1T Csync2 21, EEMIFU T ES:

032 4.5 : (£ CSYNC2 EEVIREL

31

1. MR ER, B /etc/csync2/csync2.cfgss 4.5.1 75 “{#EF YaST B & Csync2” Ff)

SHRMETR.

2. BRITE 451 T TR 3 NRE— MR EERBY /etc/csync2/key_hagroup X

SERRBEETHNAETR, ER Cyn2 H#HITENRIINFERERNXG ., BIF77EH
b R EEMEMEXG, EAMET R ERNXEERUIIER .,

3. EFBETRLEMITUTRS, UEMZBEHRS:

root # systemctl start csync2.socket

1372 4.6 : (£ CSYNC2 AT REXH

1. ENREXHRIT-X¥EEY, BEENTEFRIRENTEN LRITUTHS:

root # csync2 -xv

X XEHEEREMT R, NT—XEELFREXH. MRFAEXXEHERINEZ, N
Csync2 #¥5TRk, FERE.

MREEMTR (AMXEHATR) ENERFH—IHSIEGHEITTENR, W
Csync2 2IREHR, BIFEREMUUTATHHEL

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

Finished with 1 errors.

 MRBIEI TR LA RAR RIE A, TS EG ERL A ERR S RE

RIS

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

root # csync2 -x

{#H Csync2 RIS EX SLE HA 15 SP1



BX CGyn2 EBIMEZER, BT

csync2 -help

Q itE: EEMSHEREAS
Csync2 (R#EEER, ENSEITENZEELE T X,

BREMFTERSHINMAR, HoIUEESHEXE M8 EEHT 7 ERaIitEN
L£i&1T csync2  -xv ., MRWREAXAFEFAEMITENBITIESRS, WASHIT
ETRAE,

4.6 |_.|J/E$7I<-|_J:n\|ET.|E/J ]:g;lﬁ/l_a\

EXt iptables BREKESEEN, BEEHEA conntrack TR, XIFEZEUTEAXRTRE:
1. {8/ YaST B2 & conntrackd,

2. J3 conntrackd BB —EIR (£ ocf, BIHIEF: heartbeat ) . tNR{FEH
Hawk2 //J\\m]ﬁ/ﬁ; 1ﬁ{§ﬁﬁ Hawk?2 }EFE’JQJUME

BCE conntrack TR, B Linux [EINRSZE(ERXLT R, B R5E T E,
ITF2 4.7 ; {EA YASTE2E conntrackd

{EFE YaST B¥EMRRECE A =8 conntrackd , XEERAFEHMBE T IFEENE BN
O, sTPiEFRIfEE B RRNKIERD,

1. [/ YaST B#&EARR, JAGtNRZIEEE conntrackd 251,

2. EETRAEMRELSERRS., SEMENFTER O IPv4 titH E7R7E YasT H,
W NMEZEEF BN S M &,

3. EXERTRCERIRSHZ I Eiit,
4. HESER, EXERERRSETEEHFPRENIKF ID,
5. B4R /etc/conntrackd/conntrackd.conf 3R6I#E conntrackd HEEE &,

6. INREN TUMBBENEFLER, BIAERHH X ABERIR,
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7. BRE—SHERE, BRG N OHSEFE 47 T LERS,

Cluster - BE & conntrackd

4 B /etc/conntrackd/ conntrackd. conf

4.5 : YAST 8#££ - conntrackd

4.7 BCERRS

£ YaST SRR, EXREBESISTRNEME LM ERS . thalERRRFHENIE
IERRSS . MERET RBVABNEERREESE, Pacemaker B UF RARSZIEIT,

1272 4.8 : JSF3 PACEMAKER
1. £ YaST ¥ 5 ARIRA, tNHRBIAR S35,

2. EESREISLEET S /25) Pacemaker, B7ES| SAPEIRBALE ., tNRES| S48
FiERx, MESRS|I ST St Fo/E56) Pacemaker, EF5))/25) Pacemaker,
BHERAUTHRS:

root # crm cluster start
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E T EEEEELE Pacemaker, &8 HHENIRH,

. BEMAERITARENR O UES RISV LE1TE

He

W, BRGEFT AP i

CWAER. FER, ZEENNATIMTEN, MARMEH#HET R,

4.6 : YAST Bf&= - IR

4.8 (ERFEEAM

TRERERER, B HED

1172 4.9 : 251 PACEMAKER H& & IR

34

1.

2.

o

FEMBET R,

553

ERBRE

7]

BHEIETT,

root # crm cluster status

= E/25) Pacemaker AR55, CAfEHEALERL:

fEBFEEEAM SLE HA 15 SP1



WREARBE, MHEIEE) Pacemaker:

root # crm cluster start

3. NEMHETREE LAL R,

4. HEANTRLE, A crm status SLRERENRT. NRABTRERBNL, ik
EUTFUMTFRA:

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 ]

R RBEERREERC BN, FINEERRT .,

EREARREEHET SO TERIURESE, PTUAREESHERRE, FREP—MEESIET
B, 90 crm 985 (crmsh) 2k Hawk2, BXESER, BE0E 7 Z “#H Hawk2 ILEFNEIE
BERFDESE " MENEEHERR (H41T) ",

W
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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

FERAZR— @RS, BINTHINENTEAEAT ARFANAS., HSER
EERERIEN,

AR
MR BREESTEARRENERENR, WEEEIBRIIBRAREE, BFE
BB T RN, FAREINEE, ARTEREMETNREHBI.

RENFHER
ERNMARIREF, BAAR—IHRETR, ERNBEETRRBETRS. EFEES
— AT REV, FAREBREEHMBRIIMINALGSE., AE, FEZMWERTREZE LR
Ui, BERMEHETREBARNEERSE,

BB (SP)
BB FEHEIET RR SN BN — MRS, RSOREHSNEEEAR
SHEE, BH. FRNIZFEE,

E#
RREDWRIAERE, ENERESRSEENHHESES.

FHR

RENSLONEFESRE, SN, BESNBHITES RN,

w
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5.2 FEEFARR AT mRAE

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

o RNFARRBER —NEZRAERHIT, CISIMAFTRRE GARNARE T MRS E,
AR A —BRSS BLRENFHRE T — MRS B

o MN—NEEREHRI T —NEZERE (FIG0, M SLEHA 12 A4ZI SLEHA15) , %
BN NEEBREFHRSBAHRE T —NEZIRA (180, M SLE HA 12 SP3 FH4Z|
SLEHA15) , EERITRVLERE.

55 5.2.1 TRMT SLE HA (Geo) MR ZIFFARIEIZELA ., BXIFHERIIPERENSEN
BFEARE (FEEEARRLH Geo Clustering for SUSE Linux Enterprise High Availability
Extension) , BESXAHRT A T ESRTS:

® http://www.suse.com/documentation/sles <@
® http://www.suse.com/documentation/sle-ha <@

¢ http://www.suse.com/documentation/sle-ha-geo <

O ==: ARETHTRERHEMYIE

o RZFE7E SUSE Linux Enterprise High Availability Extension 12/SUSE Linux
Enterprise High Availability Extension 15 LiafiT/BSEIE.,

o STALEIFmMARA 15 MARTER, MFHBEREFmRE 12,
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5.2.1 SLE HA 0 SLE HA Geo #5094 iE&1Z

FHREIRAFBIRRE  Frfegiz

SLE HA 11 SP3 Z| BRAER
SLE HA (Geo) 12

M SLE HA (Geo) 11 SP4  Bii#liT#2
FE|
SLE HA (Geo) 12 SP1

M SLE HA (Geo) 12 A%  REHHARK
Zl) SLE HA (Geo) 12 SP1

38

R T

o EARZY: SLES 12 By (ZPEiE
) BB FHFNF S SUSE Linux

Enterprise"g8 45y

e SLEHA: M\FFmhRAE 11 AEE 12: 8
EEERYIERE

e SLE HA Geo: SLE HA 12 89 (Geo &
HIEA[TTY FHY“M SLE HA (Geo) 11 SP3
F+45%] SLE HA Geo 12"—%

o EHARZY: SLES 12 SP1 1Y (Z=E
F8Rg) PRI EFIFOF L SUSE Linux

Enterprise"g8 45y

e SLE HA: MF=mhRAE 11 AEE] 12: 8
EEERYIERS

° SLE HA Geo: SLE HA 12 SP1 #) (Geo
BRWREAND) PEFREIRME @
RRA"—T3

o EARZY: SLES12SP1 1Y (=
RS ) HRY“EFFIF L SUSE Linux

Enterprise"&8 4>
e SLE HA: MITRSEBERRIMFAR

® SLE HA Geo: SLE HA 12 SP1 #J {Geo
BEWEAT) PR FRE SR
ARZA"—3

SLE HA 0 SLE HA Geo Z#3M9FH K E&1Z SLE HA 15 SP1



Tt aETARAF B fRhR A

M SLE HA (Geo) 12 SP1
FrRE|
SLE HA (Geo) 12 SP2

M SLE HA (Geo) 12 SP2
FHRE|
SLE HA (Geo) 12 SP3

M SLE HA (Geo) 12 SP3
%l SLE HA (Geo) 15

39

FHREETZ

RENFHR

RENFTER

BT

EXAT
o EAZRY: SLES 12SP2 #Y (&FE

1EE ) PHRYEIRFNF L SUSE Linux

Enterprise"88 4>
SLE HA: ITEFSESEREIRVRENTFTR

SLE HA Geo: SLE HA 12 SP2 #) Geo
BEWREANT) P AR SRR
ARA"—T3

DRBD 8 %/ DRBD 9: A\ DRBD 8 iT#2 2|
DRBD 9

HEARZG: SLES 12 SP3 1Y (&=
1EE ) PRV EIRFNF L SUSE Linux

Enterprise"&8 53
SLE HA: #iTE*SCREIRVRFAR
SLE HA Geo: SLE HA 12 SP3 #YJ (Geo

BEERIER) BV A LRI RFHIT mAR

R'—73
EARRG: SLES 1589 (FHIEE)

SLE HA: MF=RRAIRA 12 ALKE) 15: B
EEERYIERE

SLE HA Geo: ({Geo Clustering
Guide) , 5 10 E “Upgrading to the

Latest Product Version”

BELl LVM: NIR& LV BRI B 58
£ MD

SLE HA 0 SLE HA Geo Z#3M9FH K E&1Z SLE HA 15 SP1



5.2.2  FrREILIHE R o R

&1

WRRARE O AEHHEATIRE,

Azl
BRAMHEIRENENSA EMNRARKLRE, ARBEEFIMERRITIZIRE, XH, &
{Ee] AL E H 4P AR B AURT (8] ER . XA BB TN #RR P fe S H I BYEI RSN E] R,

5.2.3 RidiER
ATHATEATUTAER:

* A SLE HA 11 SP3 FA#%Z|| SLE HA 12

* A SLE HA 11 SP4 F#5 % SLE HA 12 SP1

e M SLE HA 12 SP3 F4%Zl SLE HA 15

MREBEEDNIBET RN~ RIRAMA S LEAMIIRE, ERFEFHRE SLES 71 SLE HA
IR ANRRAS, TiZARAR] AEFAREIFRE BARRARE,

High Availability Extension 12 B¥&EHEMMSZMEGBE R TEKRE R (190 /etc/corosync/
corosync.conf . OCFS2 FRZEI&I ) . ALL, FEEMEM SUSE Linux Enterprise
High Availability Extension 11 WRARENFAREZIRAS, DTGB EEET =B,
FIRIBITE 5.1 "N @A 11 FHRE 12: BESEEMRILITR R ITB BN EE,

32 5.1 1 NFE@RARA 11 FARE 12: BEESEERIENES

1. ERIBIMHEEDTR, HEAUTHOFILRERHEX:

root # rcopenais stop

2. BENEETREFHZ SUSE Linux Enterprise Server F1 SUSE Linux Enterprise High
Availability Extension BIFEE BARRRA — ES L5 5.2.1 15 “SLE HA # SLE HA Geo 2%
RIF R EE1R" .

3. R FAKITIERE, BES|SRE SUSE Linux Enterprise Server 1 SUSE Linux Enterprise
High Availability Extension F{RIREIENT =,
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. NREBSIREPFERT OCFS2, BHITU NGRS UEHIRE LILEM:
root # o2cluster --update PATH_TO_DEVICE

SR ERINEINSEL, SUSE Linux Enterprise High Availability Extension 12 #0
12 SPx [EFIEVE EHT OCFS2 lRAFTEXLESH,

. E¥E# Corosync 2 8 /etc/corosync/corosync.conf , BHITUATIRIE:
a. EXEFEANTR, ABRBD YaST #F&EIRIR,

b. tHiREEINEE ;'é%ﬂ#iau)\lzfﬁzﬁ HHE: BHEIMAMIEREN, BXAT,
BARSNITE 41"
BIE (REEE) .
SN2 YaST 1 MRS Corosync 2 EERERKAVEMEMIEIN, ERRTEHEITE
2,

. FIATE YaST FRFETEE R, YaST KB EB A /etc/corosync/
corosync.conf,

d. MR ABEELE T Csync2, BEFERALLTRSIGEHHEY Corosync EBEHEIXEIH thBf

-
%-Ij AR

root # csync2 -xv

BX Csync2 MY, BESE 4.5 7 HEREEEZZZIFED
‘2% 1 eJLAIEITYE /etc/corosync/corosync.conf ?u}]ﬁﬂ%] |)Fig =g
=, RESEHHH Corosync BBE .,

ERIBANTR, FHERAUTGSBEEEEK:
root # crm cluster start

. {#EM crm status =% Hawk2 {8 BB EIRS.,

. FATRSEE TSI SHE:

root # systemctl enable pacemaker

root # systemctl enable hawk

EXFE—MENEE (SB[ #E) "2idiE 4.2 "EXE—MER

BRNER SLE HA 15 SP1



root # systemctl enable sbhd

IR TR CIB 1BEMRA
B, BBERAEERIL) CIB EAMRATERA. FREFNmRIRAR, BAREH
% CIB ERIRA,

1. ERU TGS ERE:
cibadmin -Q | grep validate-with
2. EAUTaL AR RN CIB 1BERE:

root # cibadmin --upgrade --force

WIE 5.2 0 NF@hRAs 12 ARE 15: BEEERBRIER

42

O == HAnns
MBERENKFREEBEETR (MARALREN) , BBNE 2.2 7 "RHE
" BAFKEX SUSE Linux Enterprise High Availability Extension 15 SP1 FRERIIRIRT)
R, BXRIRR, TREEXFRIVIFMEEI, ES N SUSE Linux Enterprise Server
15 B9&1TiRBA, BIM https://www.suse.com/releasenotes/ 7 {Aa)iXLESTHY,

. TEFFUARRRML3EREEI SUSE Linux Enterprise High Availability Extension 15 Z &, &+

B FHR CIB EERARETRFNFA RS R ERH CIB X,

BRIBNEETR, AERUTGHRSELLEEHERK:

root # crm cluster stop

. B ANEET S &R TR SUSE Linux Enterprise Server #1 SUSE Linux Enterprise High

Availability Extension BIFEE BARRRA — S5 5.2.1 75 “SLE HA # SLE HA Geo 2%
RIF R BE1Z",

. ERARIRER, BERBINTR, F5/53%KH SUSE Linux Enterprise Server 1 SUSE

Linux Enterprise High Availability Extension # & REIEN T =,

BRNER SLE HA 15 SP1
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5. MNREEREEE LVM, MEZEM clvmd i F lvmlockd, &S 1vmlockd B9FA
TIH#Y changing clvm VG to lockd VG (48 clvm VG EE4A lockd VG ) &89y, HiES
ML 21.4 75 “NEG LV BEVITB2IEEE MD”,

6. EAMN N i< BaNE R

root # crm cluster start

7. {EFH crm status 3 Hawk2 & BB EIRTS,

524 RIIFAHK
ATABTERTUTAR:

° A SLE HA 12 A 4% % SLE HA 12 SP1

* JA SLE HA 12 SP1 F+# %! SLE HA 12 SP2

e I SLE HA (Geo) 12 SP2 F+4%Zl SLE HA (Geo) 12 SP3

() & ERmBEY
EFEARENTRZA, BELLZT S ERBEEEE,
MBERGENHE, BEFREEBAETRATENRT, SSRGS
R, FIUNENET SRR .

WFE 5.3 1 FITHETEIRMNFAR

1. Bk root AFEHEREARN TS, FELLEEEHEMK:
root # crm cluster stop

2. F£ZI SUSE Linux Enterprise Server 1 SUSE Linux Enterprise High Availability
Extension BIFFFEBIRhRAE ., BT RENFRIRENAET, BSNE 5.2.1 75 “SLEHA
SLE HA Geo SZ¥FRIFHRERTZ",

3. EARENT R LEEEHER, EXTREMIMARE:
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root # crm cluster start

4. EF— I HRAETFHRIVRE, ARLETREES LARTE,

5. {#F crm status 3¢ Hawk2 1§ EBEIRS,

O == REFHRIOR EFRH
REEEMERETREARIRI=RREZE, &H-EBRAREOFINESTA.
NFRABSRANEESE, EERNARPEZIGHNEIIEEIEE, BE—ARTRR
k.

¥

MREMEIEHBFET R BARER CRM A, Hawk2 REFRBESER—FES

o

53 EfFEETRLNEGE

() B EmEEEE
BHETSHNEHZE, BEFLLZT s CHEEER, ST SETHPIEDN, BRE
RTHEMREDEEM. BXFAESR, BSUTIR 1,
NRAEREENHE, BEFZFREERMET RATENIRTE, AJESISEAATMARLE
R, FIUNENET SRR .

o

1. B TR EZREMBEHRZA, BHRMIACATEI-:

o MBI EASEMET SUSE Linux Enterprise High Availability Extension 3% Geo
Clustering for SUSE Linux Enterprise High Availability Extension F9{E{aI & ? 40l
RZ, BEATSLFILHEHEN, ARBARREGER:

root # crm cluster stop

c EEMRERSFERESSUHEN MR Z , BEAETRLELEREERK, ARE
FHRIRFE
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root # crm cluster stop

* MEARETF LEREF—MER, WAFEFELBEER, AXMERT, BRED
RETHIPELD, AEBARRKEER:

root # crm node maintenance NODE_NANE
BREPEXNESAT, BSNE 162 T "HTHEPESHARED,
2. {68 YaST 8§ Zypper RZZEBEH,
3. ERINERENE:
o BEMENT R ERIBFSEHERK (MRERITISE 1 RERERFL) -
root # crm cluster start
o FEFRBIFTE, EFTRIREESER:
root # crm node ready NODE_NAME

4. {§F crm status B Hawk2 & EBEEIRTS,

5 4 §91I:I/L..\

BRIEEFRIITmAVEFIERAFINENFMRER, BSUERITIHE, ATEMLEH

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

4
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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 15 B{R& It E B NBATAE . 7 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, EABRESITRIELAING, BEFKIGIMEGEEREL, 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 REFIE
WMIEIREBHEPNRIR, REAEERE. 61, ZEM Apache IRBF[ELEERIR, BEXE
1% E Apache BRBE3H 5Tk Apache IR &, AR BEEEISE P EINENIZEIE,

MRFBRBHEMEENK, BHRILEEREFIFBEABEMBERET R LIYEE. XMEC
E 7 High Availability Extension B2, S NBITEIRE,

Q EE: ABEHBETRRS
&M High Availability Extension BIEZIRER, RNSUHEHMAIN (EEEEN, HIONFNE
A5 SNERES|I S0 ) BaEk{EIEE— &R, High Availability Extension 3515 E
AR5 B R ThES LEHRE
MRHRZEEHEEF T ETREZTENITIASEPES, BRREFRIR. THRK
BABEETHIPIER, AEBHITFHNLIE, BXAT, BSNE 16.2 7 "HT 4P
ESHAREER",

REMETNRES, BERAMESZSETEFNED. F1E. BB, HRsnEIBEE. §X
{ERAEERBEEIE T BENITIHRIEIAT
e Hawk2: 2 7 = (£ Hawk2 e EFSIERFE R R

o crmsh: £ 8 E "REMBIEHERE (HS1T) "

632 JHHARRERL

SFRMPWENGEFERR, FEEXFRRNETETHINE, FIRNBRINENREHRIARSFH
BREEMNBIIRE, MERSENEEENZEMIARES . BEABTRRNEEWEIR.
(R IEER IS A S AHE AR R N

BE, HEREMRENRINSHIZA, High Availability Extension Z#5UA R K 5IA RN IR :
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Open Cluster Framework (OCF) &R IE
OCFRAREZRESSSTAMBEER, FIRIEBFErIARCMERIRIFIHRIEMN
IhEeRY, XEERIBEEMT /usr/lib/ocf/resource.d/provider/ #, EHIfgE
5 LSB BIARRIINEENEML, (BR, RAEHAMRELSHITICE, IHENEIMLIES
£, OCFAEATEMNENX, EFEFERIFVIURMEREME, BEIE 9.3 7 "OCF &[E
EAIEfERE", BEEMSEEXENTE,
EXRFIB OCF BRENIEZEVEEIEIE start, stop. status. monitor #1 meta-
data, meta-data BIFE[MERBXRIMAEENIENER. AU, EBTREMRIER
heartbeat A9 IPaddr RIEEMNEZER, BERANUTHS:

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

MR XMLBIANER, 8E2080 (RENENHER, sJRSBFAIRERE) .
&, WRIBAER armsh REBE X OCF ZRRIENER ., BXRAET, BBUFE 813D
"EREX OCF ZARERER",

Linux Standards Base (LSB) i
LSB FRIE—MRAIRBER A/ D L ERME, HAIE /etc/init.d RIRE, EAT
5, ElWIUEST LSB init BIANSE, HIg0, eI T 21 %E, ZELEE
start., stop. restart., reload., force-reload # status ., BXiFHIE
g, B8R http://refspecs.linuxbase.org/LSB_4.1.0/LSB-Core-generic/LSB-Core-generic/
iniscrptact.html# ,
XERSMERE R EIREL ., MRER LSB MIZAHT High Availability, iSRG T ##a0
BB XA, BE, EaJUATE /usr/share/doc/packages/PACKAGENAME Hf

BXRENERHEIEEELLEMAERNER.

Systemd
M SUSE Linux Enterprise 12 §&2, systemd BUX T & F#Y System V init SFiPFzE
F. Pacemaker RJLAZEIZ systemd fRSS (NRE ) . systemd RNEH init B4, 2(EHH
BraX, B8, RS (NBETXE) RRERGRM, REZERMER init BIE,
aJiA1e] http://0pointer.de/blog/projects/systemd-for-admins-3.htm| 2 B FSEE,
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AR5
YRIEREFEFSEBR"ENNRLERS: LSB (BT System Vinit) . systemd #1
(ERESRRPIRMHAY ) upstart , FEItb, Pacemaker Z3HERYEHAIR, XHERTE
BEIRAIEZRM RS NARAENRET R, SBETRSER systemd, upstart #1 LSB
BRSSEY, LEINEEALEBR., Pacemaker FEidRUATINFEIXIEEMRSS: LSB (SYS-V) init
B4, Systemd BT E% Upstart {EML,

Nagios
{EA IR (BARIFR 0 Nagios i ) AICAMIZFZEN ERIARSS . Pacemaker BJLAfE
REMESG (NRE ) KNMTIZRER, BXFRER, BBNE 6.6.1 T ERHEMET
BALZIZEN ERIARS",

STONITH ( FFilk ) RIRIE
IEENBAFERBERNEZE, BXEAFE,

W

WEE 10 & “FFEA] STONITH",

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

AJRIECA T REMFTIR:

[RIAR IR
ERNABRRRERNHFRELR,
TN EAEEHEEETREERBEIR:

e Hawk2: 3178 7.5 “RINEBER"

e crmsh: 26 8.3.2 T "Bl ERE"

‘H
HES—HFERE—E. RIFEINZEERINFELNER. BXESER, B8
DL5E 6.3.5.1 15 "4,

RIEZIR

ZREEFUESNEN LA TEIIRSHHE R, WRSNFTRNESZS, WEMAFIRIYE]
g, BXRESER, BENFE 63527 "wEFE",
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AJFHERTefE ( ARIFAR A E/ NRIRRSIREHIR ) B — 0] AFA KRBV IRE BB ZT IR

6.3.4 ZHIRIEIR

MRFLECZEBRMEENZNAR, WEXZBRERZRERENAN. EXE, MAIUE
B RRSAFERBIRP5|IBizER, HEW5E 6.5.3 7 "FRIERMLIR",

MRAEFRBFTRFSIATRIR, WZREFFIGSRRERIRPEXWFRERIE. KABMY (S
2. TEMNNBREN, LS, T ARIAFRE XFEMWREREM. MRERRM
[FRIARBREEX T ERE, WERIEFRTEXMERLETRIRPEXE.,
TRRNFEREEHERE T BE XFRRR

e Hawk2: 11%2 7.6° //J\\bﬂﬂ/ﬁ*%*&

e crmsh: £ 8.3.3 T “BI& & RIEIR"

6.3.5 BERZFIRKE

RINFBRRREEN—MFIR, ZTEE, NLEMEFEEER&E)
B, fN4H. mPERIFHAIARTEFIR.

Y
3
N
HH
SF
il
s
e
B
i
ik

6.3.5.1 4

REREFRRH T EMAAFSRRIR, SNEXESNMAGRF REBIZREEINT BoNFHER— R
S L5 EMRENRIRE—RiaT, ZEtLEE, "JERFERRA.,

%1 6.3 : WEB fRS32FRIFIRA

RIRERBIFIAR TR IP HUEFISX ARG Web RS385. EALITR, BN AGERHEMN
BHEZRAEN—IRHEFR, ZREATE-—SNSERSBBFLIET. ERERMGEES
PERY, FRADFHHERBIBHEPNS B8RSR, I—S5R2 M MHEERREMN,
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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.
TRRAFEREEEEEET ACIEA:
e Hawk2: T2 7.9 “/RINZTIRA"

e crmsh: 26 8.3.10 T “EC B BEEE R R4A"

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,

AR (ZREHFIR)
XEFTRIVENSLGI 2 DA EIFIEE), Bt 0 T2 MHE), HEFM, 7]
HREREAUEERN, he]hR2B/E—. HBESNE 6.3.53 7 wIHERE (ZRE

TIR) "o

FREARVAEFEE—HN—NENHIR,
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REFREMHLREN, ZEFRESEHEZREEBAENEKR, BXHAT, SN http:/
www.clusterlabs.org/pacemaker/doc/ # E£RY {Pacemaker Explained) ( Pacemaker B2&ii
BE) ., &M “Clones - Resources That Get Active on Multiple Hosts” ( Zf#&EIE - TSN EMN
FRFENIRSHFIR ) —717,

TRRNEEREEHESIET HeE=MERR:

e Hawk2: I#2 7.10 “HiNzefg&R"

e crmsh: 26 8.3.11 T "IEER[EZFIR",

6.3.5.3 *AIALERE (ZREHR)

BIARTERE (LARIFF A BIRERIR ) B —MISANREE, BRSO THMREER R
—# (B master B slave, NTEBAINUZEBECHBERGBXLERRN ) , PIALRTEE
HEER g —MASK—MNEARIE,

ERREMRLIRE, FJALEENERSHEZEARE. BXFHER, B8

L {Pacemaker Explained) ( Pacemaker i}#BF ) , Pacemaker 1.1 fRARB] ;M http://

www.clusterlabs.org/pacemaker/doc/ @ %18, 18 J"Multi-state - Resources That Have
Multiple Modes” ( 2% - BB/ EMHIR) —T1,

s

6.3.6 FTWIRIEIN (JTTEM)

SR A RN E N RIRE XIED, BEFERXLENRKRERRNITAARN, BIISE4
CRM {3 45 ERIRIR, PICAER crm_resource --meta @< eERLTE 7.5 7AINETE
ZE R ETARE R Hawk2 SR B JE%EI,

®6.1: [RIAFHIRIEIN

HEIN b RAAE
priority MRAARFRBNFTEHLT 0

EIRE, BRERFELEMLER
RIBOFTRAEILMLTRERS
M FRAETIEIRE
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HEIT

target-role

is-managed

maintenance

resource-stickiness

migration-threshold

59

E[BU

BENAEMMIRST
iVREE Mﬁﬁ’ﬁﬁ%@
B: stopped.
master ,

started.

EERVFEERM

S LEZRIR ? 721FAY

{8: true. false, SR
ZERER false, MEFIR
FERSNZ BN, FaEE

IfE, X5 RRIZREN
maintenance="true" By
BRATERE,

EAUFNLIEFEIR ? 1T
FME: true. false, %0l
RIZEH true, NFEZR
BEREARZEIE: BERE
IFEE XL ERIR, FELEARFE
XEEFFIRAIRTS , 18RI AIRTE
EEEINERMEERR,
=GR e WEEIE

'-I]|]|' /

§1§H1f>‘4

QHI

1|‘] o

RRBHERSCUENBRRERE
gnfa ?

TR EMEFRN & E S VE
PEEFBEMEZT RRBRNE
FEURIR?

HIRE (FTTEM)

AAAE

started

true

false

calculated

INFINITY (B2/H)
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HEIT

multiple-active

failure-timeout

allow-migrate

remote-node

60

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
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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
netmask for

Operations'

start
stop

monitor_0

S

==
> [ ]
=N

4=z
lﬁ /E/%\ y

(string, [ffffffffffff]): netmask for ARP

ARP - in nonstandard hexadecimal format.
defaults (advisory minimum):
timeout=90

timeout=100

interval=5s timeout=20s

AERE - el e g - i DA ) == e
B, EREAIA AR AR E AR, BR, M. SRR TR

SURTMLOIBEHESE,

R
.
Dl

6.3.8

IRIRTE

RABEAT, BEBASMRBHNTR—ELER . BERTEENTIERE, SEREMRER
MBFREX R, FJRAMBERFRNIEBRINEMNRIE, BEXESER, BENFE 647 "HR

B,
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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 8.3.9 1 “EEE & 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

O == YRSHERREEAIRS

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

* A"EWEESRRRARNENA T AIARCEFZRINFREREMLIR., IR
AT REFZRNAARCESTR, MAENATFHRR,

6.5.1.1 B&BRE

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

MREEERARRERERAENRNWEE, BFEENTEARA:

Bl 6.5: HEFIRHE

<constraints>

68 L) RLE SLE HA 15 SP1



<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
FrEREfREE, 1N, ‘S?E%?‘H—/l\*ﬁétﬁﬂl%ﬂﬁ/l\ﬁﬁ, ENFEHETEFR—IMFER
SWENERN S — N EIE, PJCATE crm 4hER{ER weak bond SFSSEIULEER,

TR S RHEEIE T iR E XL "S54 E "

e crmsh: 26 8.3.5.3 17 "HE S BIRHIIERI R IRE"

6.5.1.2 EZ{EE
TREINFEREEREEE T RERMSHLR:
* Hawk2: 25 7.6 5 "EREL)R"
e crmsh: 58 8.3.5 T "BEEHIRLIR”

BREENRNESERURINFNEEEATSMNIEFAERER, BESRUTE, FTUMN
http://www.clusterlabs.org/pacemaker/doc/ @ i5ia)iXLE3Ty:

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

e (Ordering Explained) (AR )

6.5.2 SEFNTLRIE

EXARE, ERBREDY ., SMOBRRHELFAINERAMSD . HE, NIBHR
FREECHELBFEPELMLERRBMIEREI ARG NBRNTBEREIN, 28I
BIRBRUE, ZRDBANNWEATRELZETZHER, TEZRNSEE, BERIE
BN BESHTR
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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]
BATE X RIRRIESFE X2 ( migration-threshold ) , HZEZERBESITIRIFT S, MR
BEPEFEANULNT SR, MWSERRSFEFERIT S B High Availability #R4iE#
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: 58 8.3.6 T “IEEARMFEEB 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: 25 8.3.6 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 8.3.8 11 "IRIBH AT M E R RNE"
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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 8.4.6 1“9 tH/tRiEE IR

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 15 SP1 2EEEMEMITIZEN LRIZTIR, MUNEXLSREEEXAIRE
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 RN 5 4 B AR KE 15 o)

REMEHEENBETRRER (BER VM) NRREREP—MAEAG, NMRERHEE
MFBREENE, WFERZERE. BXREERM, B "LS 1 6.10 “AHBEIBEHFEEERIR". N
&, GZ{EMA Nagios TRNIEE LWL BMENHARS, ErIFXLENEBERENETERR.

#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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HAFIZRET R EREREREN, BIWLXERE:

ERETRAS5ME,
* IERETREIEMHA DC,

° infE

RAZEEREMEFRT ( Corosync #RL SIEXFRTIJ0 32 = ) BIAYR,

=1
dt

{Pacemaker Remote Quick Start) XERNBTHEX remote_pacemaker FRSBMESE
2, BES/BAIF$EIREIRE,

6.7 BWMRABITIANN

HBRTRERMEZBMESRALT EIEEENESZT RREFZEIE, High Availability
Extension 1t T —MNEIRNKE ocf:pacemaker:SysInfo, ERALNRIERI SN T SEWED
XK. SysInfo RA RBIE— 1R A #health_disk MTSEY, MREMFHMHEN
TAZEEMRTFIRERSD, MSBFHIRER red,

ZEX CRM 7T R BRI RSB R NI s Bz, B EREFER#EED node-health-
strategy .
012 6.2 : BERABITIRAEM

ZEENMNTREREEZ BN ZTSBMNBRIIR, BMITUTERE:
1. BB& ocf:pacemaker:SysInfo &#ig:

primitive sysinfo ocf:pacemaker:SysInfo \
params disks="/tmp /var" @ min_disk_free="100M"@ disk_unit="M"@ \

op monitor interval="15s"

QO ZEZBEMMMESX, flwl, /tmp. /usr. /var # /dev, ERRES I MPXER
BHE, BUSEFITHE.

Q iiFE: MEMM / KBRS

IEEFIE disks PFIRERDEX (/). LR XIIAFEEZE mA .
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FT) o

tEsefE,

BR4#EElERA,

HTRIRATA red RES/E
TR, ERENEBEED

\J»

X B

s T Far<

© REMEZEIFTERIRNL,

, RS

2. BERMAIBREE, BEIE ocf:pacemaker:SysInfo WREHEENEIE

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

property node-health-strategy="migrate-on-red"

root # crm node status-attr NODE delete #health_disk

° EiZT = EE BN Pacemaker,
. E%l E -ljl \Wwo
ZhHRERERSHIIBRGITAIR,

6.8 EZER

http://crmsh.github.io/ 2

ATFETAMBHEERNSRHS

80

1758 M@ crm 4% (crmsh) B9ETT,

BEZER

0 XLENXEMNRIFIRAMEZTE, BUeJLAEEEERM (ELAIH, M RRIK
T WRKIEE, min_disk_free BEINEER disk_unit SHAPEXME

TR LR

IR #health_disk BHiIREN red, pacemaker-schedulerd &% -INF &0
FZT SRR ESHP, RGNS SBRTEEIR, STONITH HREE&E—1MNEE

IERZEIR, {BEN{E STONITH FiRAEIETT, NrIFRIZTR. FiRT CIB BEZLEN

SRR, AEER red KT, ETWREBEX
RAERTIIER—MTGEA:
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http://crmsh.github.io/

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/pacemaker/doc/ @

RUBANGZEMTFHN, Uk—LHERE—MRESEEXE, fl:
e (Pacemaker Explained) (Pacemaker i%fR) : B&<Mm. FRMSEEFE,
e (Colocation Explained) (#EiiBH)

e (Ordering Explained) (li/Fi5%BR )
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3

7 {£MA Hawk2 ECEMEEEFEFIR

C

EZREMNEIEFHERR, 5FEMA Hawk2 8% crm 4bE (crmsh) G 1TSEAER . IR
IBINEZRT Hawk B93R{EhR SUSE® Linux Enterprise High Availability Extension F+
%, ZERBRNRIMA Hawk2,

Hawk2 BIF P& Web SREAT1ELRM Linux 2¢3E Linux i+ SN S M EIES 0] B4
5, nIfEA (B2 ) Web Xsias ABEERIMNYERITTEN 8] Hawk2,

7.1 Hawk2 E3k
NERGHEATEKG, ARPAEE R Hawk2:

hawk2 &1
Lt hawk2 BIWMIILIRAEZ(ER Hawk2 EENTEHET =

Web 3532
HEEFEA Hawk2 (5B Rt EN L, FELREBRAT JavaScript 1 Cookie #J (
72 ) Web JI5E23 A BEBII &R,

Hawk2 AR
Z(EMA Hawk2, HIEZEET Web FREZEZZIT = L BMEMNAT Web ARS ., 5SS T
12 7.1 “B&) Hawk2 AR,
WMREZFER ha-cluster-bootstrap BFMIMAIRERFERN, MILEART Hawk2 BREZE
BH.

BNEETS EMAFE. A0S
Hawk2 AP W2 haclient (HRIRNG, TXRIZFIFEIER ) hacluster Y Linux A
F, ZRAFREARMNE haclient 4AH,
£ ha-cluster-init MIAFHITIRER, 155 hacluster AFPRERIAOS, &
B3 Hawk2 Z i, BREERAZLOL. IREARER ha-cluster-init MIA,
BEA hacluster IRENOL, HEBIEBT haclient HRRHIAF ., BEZEEH
Hawk2 iE1ZHVFTE T = BRI TULIRAE,
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372 7.1 : B HAWK2 fR%S
1. EEERINTRLE, FTFEHU root AFREHER.
2. BIWANUTGS, MERSIIRE
root # systemctl status hawk
3. NRRBRAEEGIT, BEMAUTHLENRS
root # systemctl start hawk
INRAHE Hawk2 E5 ISR BRI, BRITUA TGS

root # systemctl enable hawk

7.2 B

Hawk2 Web B mE{EF HTTPS thiXFlix O 7630 ,

BEFER Hawk2 ERXMRIBET R, MER] AR —NEENRIENL [P itk ( TPaddr 2
IPaddr2 ) EEENBERIR. 2 TFEAIIAECE ., JLt, Fit Hawk BRSEMMIET

RLEIETT, EFIRERRI CAEREZARS .

7E{EH ha-cluster-bootstrap HIAIZREEER, RASEOEREEEEREN IP LLATE

EEE,
T2 7.2 . R HAWK2 WEB RE

1. #E—&UEN L, B5) Web XI5E2EFFH AT URL:

https://HAWKSERVER:7630/

HAWKSERVER ,

83

¢

X

f£F1z1T Hawk Web BRSZRVE I EFSET =09 IP it s ENI B2 &% HAWKSERVER ,
WMNREEEREN IP bt LAER Hawk2 #HTEEE SR, SERZEN IP ihht &k
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||}Jt

@ IR IEPES
HiEgRX21d1A0 URL IR EBRIEPES, WRREHATERZRIESR., HiAE
AF, BERERIEPAHMAREIED,
BRWIEDH, BERABFERESRENERAET,
By, nJTENEEEPIRINAIN, MRTES,
XS EBERI BB RNESEEMENMESNIIBOES, EENER
BEGIES,

2. 7£ Hawk2 EXFEE L, #A hacluster BF (ZETF haclient AFEMEMAF ) 89 B
FEIO%,

3. BHRER,

7.3 Hawk2 #ffir: FET=

EX Hawk2 7, EMEER—1EMz, EMEER—ATET, EFESETitE,

@ 7 EE: Hawk2 p9e]FBINEE
EABAT, LA root 3 hacluster BMERMNAFRNEHELEEXTSEERRIE
FiflEiX, ANd, ERAEETIZIEE (ACL) B]LATE X 4B EIA 1R AXER .
WRE CRM FRZAT ACL, Hawk2 FREVR]FINEEEA T A AEMIEIRA X LH B
[B)AXPR . Hawk2 AR 15N 5 2E REEAF hacluster KT,
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7.3.1

g

It
il

&

85

S Hint=

o i —EHTAME RYFIMIBEEIRS (5 crmsh B crm status fEA3%

) . BXEFEMEE, BSNE 781 T "HIUENEHE", NRBEES guest T
= (i&fT pacemaker_remote SFHFREFMNTR) , NHEERIXETN R, FER
MR BRI RIS (R R RIR S B ER LB AT W,

1)‘(%%*&' AATEUNS MBS (MRERET Geo B, BTSN AE

. BXEFMER, BENE 7821 "HEUS N EE", IRBEEES guest 1
,‘5 (1&1T pacemaker_remote SFIFEEFRMITR) , WHEEBERXET S, F&ER
MR EOE IR RIHT: EAT R ji%ﬁ»ihﬁ’]%i’ﬁﬁﬂ?uﬂﬂﬂmo

[FEIEF: FTAALIEFNGEEE, BRAIANPERBERS., BXAT, B2
WEE 710 7 "EBBHEHLIER,

ap

T HE: ¥ Hawk2 &iE# 1789 crmsh &%,

SA

VNFER: FIARREERR. BXAT, BBUE 75 7 "EEHEFR.

~se

ANLER: FTAAREER®, BXAT, BEUE 7.6 T "EEELR",

[5: AN BSEPREE—1, UMESISETMAENTIERE (HI5, &
/> DRBD R1&& ) EIZRIRRAIE, BXRAT, BENE 7.5.2 7 EHESHRINZA
;ﬁ"o

FRELE: FTRTHRERR. YR TRBEMMEM. RS, = (http//
crmsh.github.io/man/#cmdhelp_configure_alert) # ¥F#& a1 (http://

crmsh.github.io/man/#cmdhelp_configure_fencing_topology) @ ,

o HEEE: JRATENZEHSEEDNURZRIEFERINME. BXAT, B2

WEE 747 "EEEEHEEN,
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o iAE)iEH > BE: FTH—AMNEE, Ee]JEERifRERIZIR (BB TFEAY CIB
BRI ERAVAINEE ) RIEARE ., BXRAT, BESITIE 12.2 {EH Hawk2 A0
Monitor 2",

o alElERl > BiR: fIA—NER, SRR RREGIZIREZBR (RER
F), FAXERREREE, BXAT, BSWITE 12.3 E/A Hawk2 EERE
KA,

7.3.2 THET
Hawk2 HITIEZ{TRRU T8 :

o flb: BEANIREMRN , FTATRUASHMEGHITENA BT RXESNMAXEENY,
BXRMT, BBUE 7.9 T ERHAER",

* AFP# : AIATIRE Hawk2 FYEIEIN (a0, Web REMIES, =ER G STONITH

HFEARSHERES)

o #5Ef: 1Ai8) SUSE Linux Enterprise High Availability Extension 344, [HiE&1TiHEAEIRE
Bug,

o EH: BEREH,

74 EEEEREEFSIEIN

ERMRERIEFBRETEEBERARMITARNIN, ENRTMETH, fl@d Hawk2 Fl
carmsh ZZEMBEEE T HEREFNEN, BERMREIEXE, BR 7T HREEENREINE
EETHE, FEEATEARERERBEUTSH:

e 2/FEI no-quorum-policy
e £/FEIN stonith-enabled
012 7.3 BREEHERN

1. &3 Hawk2:

https://HAWKSERVER:7630/
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At TR
8]z

2. NEMSHZR, EREE > 3 5LE,
HELERSRNSITH. FRHhEREEMEEDNMKESRE,
ZERBENERENTSHH

fid, BREMEEEZSHLT.

SUSE Hawk P =Emmas hacluster & ? L3
o PR BrSmE
SR SRS R IS EE AT AR,
stonith-enabled B j - ﬁﬂﬁfﬂﬁf’ﬁﬁy\{ﬁ
o i - s -
e placement-sirategy balanced j - ELEA SR T RREMFFE AR | BRI R R R MEE TR .
o] no-quorom-policy stop j -
{REEE
-+
BHREE J
HFERIAE ~
Py :
resource-stickiness 1 v -
Bix
migration-threshold 3 S-
R
BIERIAR ~
timeout 600 -
record-pending 2 j =
R

7.1 HAWK2 - B¥&ERRE

3. #& no-quorum-policy # stonith-enabled F{EHIRIEEEHITIHE,

a. 4% no-quorum-policy ifBEAEEME. BXRFMRER, BENE 6.2.2 7 "&FEN

no-quorum-policy”,

b. NMRHEFRELEFEREZEZRARER, 1515 stonith-enabled iI8& 7 no ., EKIABERT,
ZESEIRE R true, EAMITENIBEERIEMNINEMER STONITH 8%, RIEE
NME, WRAKEE STONITH FiE, BEBIELBMNEMRZR,

@ ==: TXH5% STONITH MEE
o M NEREEET SRR

o 2FBEEI stonith-enabled #1 startup-fencing WIIRE
7 true , MREEOILEED, BREEZF.
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¢ ENBEEETRERENSY, BRTZSHSANARSER, NRHRTENS
8, NEFSNRUHZAMBZSBRBAMAME—F,

d. ZERBEEREERNFSE, BN TAEPERE IS,
4. NRIEFERRXAFINMETIRERME, BRITUTIIR:
a. BBENME, BN THIEREE—IAEE, NEERBZIE.

b. ERMIMFFRIINEIRIEEINE, BNETTRAERIERE—IN, ABBAE, W0
REZIAE, Hawk2 £BEIGXLEE,

. BEERENSH, BREZBSHELMASENR. NREEHFRININMEFERER
IVMETREE, BERERT 6.3.6 T "GIRED (FTEM) "F5 6.3.8 7 "HIRE
TE"FRAmARRIEKIAE

5. HIAEE,

7.5 EEEHEZRR

HEEEARENRETRS R LETHENTRNARFEIEMRES R, BEZRIEE
Wb, mRfFARSS2E. EIEE. AR, EMVAEAEMET RS BN AEF AR
A &R =T FARIARSS .
BXRAIBIZMNFREENER, HESNE 633
K, REEFMER) [F, Hawk2 ZBRATFE

FIRZEE", SISEERFEEAER (1D,

T
\]»

I

d'l:l

S (LBIBM)
MERRIEFNRS G, BXESER, BEWE 637 7 "LUEKE (S8 7,
BIBZEIRA, Hawk2 REMERAELENSH, WXLESHHITHRE, MEREEMEY
RIRECE.

R

PEMEBRAE, BXRESER, BESNE 6.3.8 1 "FREE",

BIEETIREY, Hawk2 2R RREEMRIFIRIE ( monitor, start # stop ),
TTREM

551 CRM WIfAIIBE B IR. BXESER, BSME 6.3.6 7 "HIREDN (TEHE) 7,
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SIEZEFER, Hawk2 2BMIIHZEZRNEEZETEM, G, ©XERVBIRESH
target-role B, KIABAT, ZBMIRE R Stopped, ALFFERKIEEE,

MA=R
S (RM EPMFRFNTRKANETE, BRESER, 2% 768 T "RIENHZ
mEcE FIRME" .

] AERIE RIRER 8] 3 2 J5 1A B IX L 28 5l PRI IANME

7.5.1 BRIEPIEERE (CIB)

SEERBNFENERFERE, Hawk2 FJM crm SMVRIEE. XML IBIREAE RS8R
. ZER am HRIBZFRANBEELRE, BAENSMERRERECE > RELE, FBEEE
ZR AR XML B REEE, B8 E XML, BETREESUERETR CIB FEEER T =F
1R, EXZBRERRZEINXRR,

;}Illﬂﬂ’rﬂi’f

\\l

7.5.2 ERRSRNZIR

Hawk2 @S 218 B R EIR (ANEM IP H#ihtsy SBD STONITH FiR ) WEEAR ., WFEES
MNEBRHE ZERE (530 DRBD HRi%8& 58 Apache Web IREZBHEFREE ) M, XFAEH
THER. ISS5|SEREMFERES R, HREEEEZHANSHRIEXER,

W2 74 FRAFAEDS
1. B3R Hawk2:

https://HAWKSERVER:7630/

2. NEMSHER, EREE> A%,
3. BHBNEFBZANE TELERGERA, AREERFMENES

4, RERFEIESNITIRE, TRRENEELREE, WREMEmANE.
Hawk2 £ EREEHITHIRIEUREENRLRE., BREE, ZBrJeaWBRREKE
A root O%AEENFRE.,
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SUSE Hawk ¥ ssmas D hacluster& ? -

/# Apache Web [R5 EE Apache Webserver
EEEES— el IP HtH0—1 Apache Web RS EESEFIES A,
° 2 3 4
FIETR ERILUERREE{STE Web [R5 5 BaiRE I (F R G HTR.
RN
b EHE Apache Web IR EELF R RE — MRS AR RS E |, B7E Web [RBEEZHI
ms [ IRIEOR R .

RIEALE
BEAR

SRR AR E T CEEALE R install
[ BB mod_status, MIRAHHE
pache , R
alhost:80/server-status 2]i/E.

I i’HEEFl Apache Fii &

LEEHHALE Apache

1]
Bix
install &=

FEHALE Apache

Copyright ® 2009-2017 g f=il |
SUSE, LLC

%] 7.2 : HAWK2 - F§F APACHE WEB fRZ 28BS

7.5.3 //J\\Bulélrﬁﬁ;ﬁ
ZREBEREALBMFR, BRITUTERE:
W0i2 7.5 . RIMRBAEIR

1. & Hawk2:

https://HAWKSERVER: 7630/

2. )‘}\Emugf-ﬁﬁ.*ﬁqﬂ ’ Jﬁ?%@ﬁ% > //J\\Dnm/ﬁ > J_!Zﬁ%fiuo
3. WAM—MZEIRID,

4. IRFELEEEHEM LIRERREENTRRR, BEFRENIIER, BXEEERRL
MWy, BEWTIE 7.6 RINZFIRER",

5. %&F é:“iﬁﬁﬁﬂ’]mﬁﬁﬁ*. 1sb, ocf. service. stonith = systemd, B*i¥
MIER, BBMNE 6.3.2 T "STIHNARMRESR",
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6. WNRERET ocf fFRE
RAERR TR,

7. MEELDIRA, EEF
EREEHEA,

y[“tt J\Iﬁgzgﬂﬂ /L;\EHJ:HFH%EEO

Q =
LRG| R PR ANEIELR T8

BRE) .

SUSE Hawk

¥ EEEEAT

[ oA ER

LD nfs
1
E ocf
RiE heartbeat
ESidl nifsserver

Copyright © 2009-2017
SUSE, LLC

7.3 : HAWK2 — [RIGEIE

8. ZfRE Hawk2 BWHIS L, BIFFITEM,
IEfz BR—5FNR,.
ZHBSH. BFTEY, BBNE 755
BENIRE 721 "BERRAMENEE",

91

2K, WFEE OCF FRMIBRIEZMHIZF ., OCF Hl5E

EFAMEIRNE (g0 IPaddr 3% Filesystem ) ,

pri =i DES

CRFS MR i

FIRK

BERZ

(3F OCF FFEBUR IR iz /7 it %

hacluster & ?
ISR
FaAREREARNERER,
JIETEM I D, FHEE—Lbas , G, (fREE ) F0EE,
flFFHRE ccf:heartbeat: IPaddr , BT HEMNEIERET
& IP iﬁiiﬁ
&7 NFS [RS8

‘ NFS fESFEERaTE45 Linux NFS FESFEE(FA Linux-HA el sEsie e ifori:
‘ TEE. EMGRT Linux FE8 NFS EHENEERR , Bt BAHBAAF a1z

~! RS
7 ES

R R,
v
v
v
v

FRLEETMEE, MREFMIN, R

™ ERFER, BEEERRNAAZRE,
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7.5.4 //J\\jm /E*%*&

ZEEARERBEMUEENRR, TNXFRIER

==K

EEBx 8]

BRHRN, EXE, EBAIEETSREE

KAMARPEIAE. BRNERERATRERMNFAER, BBNE 6.53 7 "FIRERLY

WFE 7.6 . RINZFRRR
RERRRIRANEEERRATR 1,

1. B3 Hawk2:

https://HAWKSERVER:7630/

3. BWAME—RIZFIR ID,

\

755 {BAIR
MREZEILIET —PFIR, JTUAREHREFTE
HIE 7.7 ¢ ERRBFEMSH. BIFXTEY

1. &% Hawk2:

https://HAWKSERVER:7630/

2. £ Hawk2 BPIR SRR, #£2FRIIR,

RREERRNSITH,

92

2. NEMERER, ERECE > RINFEIR > 121%,

HES

4. FFERITIE 7.5 "RINRIEF IR HRIES AP 5 A,

. BFTEERFEHEEE.

3. EIRFIR, BEEENHNFRIRNAS ARG FERER, ARERRE,
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SUSE Hawk $) =EEEAs H®  hacusterd  HEH? o

[ fRiERAER BE | ATRE | Bk RYAER

TR R EARNTRER,

VEEM—ID, HEE—e, %, (JRMHF ) foxR,

R ID nfs
RRYGIFIRE ocf :heartbeat: IPaddr , BJFIFAGMEISERET
® oct
tE  heartbeat B NFS fEssa8
NFS fRSEEEGEITHER Linux NFS FBSEE(EN Linuwe-HA SRRl IS eI AR
EW | nifsserver (TR, BHET Linu HIE09 NFS SNEEER , FEltBATAN T
HiFA.
E3id)
=1 ~ EERCREH.
I+
AE A
tart oo .-
ror .-
monit 7=
j +
TUEME A
target-role BiEIE j -
e
FlIRE= A

SUSE, LLC iR

7.4 : HAWK2 — fRiBFIAE IR
. BERINFhEE. BIESoTEE, BINE FREAREE I,

. BHREIRIFEANPREME, BRTHENMANRERNR, RZRFRATRNE, ARE
T A,

. SRR, BERFRERSTNNAREBWANSH, BT HAEN,
INRBEMD, FRIBZER—FNI.
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756 //J\\j][l STONITH m/

@ ==: T STONITH MR E
° ST RHBSRECE T R BFRRALE

o 2FEEEIN stonith-enabled # startup-fencing WIIRE R true,
MRIBEBOX LR, FarkEZHF,

EINBERT, 2EF8&ERIN stonith-enabled i8& R true , MNRKRE X{E{T STONITH
TR, BEBELBINEFRERE, BE— 1S/ STONITH ZIRLATERL STONITH 18, &

73 SBD. libvirt (KYM/Xen) Bk vCenter/ESX BR55 28RN STONITH &Fiff, RERENAAMZER
Hawk2 @5 (BE&NE 7.5.2 7 “EHESHANZIER") . 898 STONITH FRMWEZTZSHt:
TREM, BENMNTAEREEREBMAE, BXAT, BSME 10.3 7 “STONITH Z5EA
mE",

3% 7.8 : 7NN STONITH iR

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

2. )‘}\51[}1\“%’%}-‘1-,*;':':; Ji?%ﬁaﬁ > //J\\bﬂﬂ/ﬁ > J_ynm/ﬁ
3. WAM—MZIRID,
4. JNEFIFR, EFEFIRNRIEZE stonith,

5. WZEAIGIRA, EFA T =K STONITH i%&H#) STONITH #&f4, ZiGHHIEEERNESE
/—.l_xo

6. Hawk2 2EMERZFRLFNZSE, IEBISHEANE.

7. Hawk2 2B REEZMNFRIZFFHEINEAME, NRELLTEREMZE, Hawk2 &
N AINERVAC INAYIIEE NS Dk (YN E=E TSN

8. MELEAWE, BHREKNNTEMERE,
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SUSE Hawk o EEREAT hacluster &
0O elRFnER
iR 1D L 1 D, FHEE—L0BE, HRns. (R AR,
h k ads | BIAFHEMNET SRR E TN IP Mk,
iR -
" y J APG MasterSwitch
APC MasterSwitch ( it Telnet ) 8 : APC MasterSwitch —RRUEE— ( Telnet ) FHF/SIE, LT
R - B NEDISIEE | FIEH MasterSwiteh HELEEIEEH.
#m t J logi
FEFER STONITH EEHAFE
g A
ipadar 10.16115.43 -
login stonithmaster -
password STRONG_PASSWCRD -
P ~
Bi-
|-
B /-
e
TR ~
get-rol = J -
R
LIES A
7.5 : HAWK2 — STONITH #&f;
9. WIAECALABIE STONITH #FiE
=
MRBRIERTN, FRIMHpSER—FHER,

BEMFRECE, BRNAR, BXRIFAER, BSNE 10 = "FIEH STONITHY,

757 //J\\HDE$E’K/}?\

RS R RRH T EMAH SRR, IEREERSEMGRRFERSEINFEBE, HFER
—RRS328 EiB1T. MEMLIELESE, SUSE Linux Enterprise High Availability Extension Sz 3%
4a,

RFABES—HEERE—EHZRINF BaFlEERINFELIERSRE, BXxFIBFEBRIRGICAR
EREBHMNEZER, BS0E 6.3.5.1 1 “4A”,

@ = TS4H
EANMTBRERD—NER, BNEELN., IEERN, Hawk2 RiFEEIES  NERERR
HEBENRMBER, BEXMET, BSWE 7.7.1 T "RiEEIFEMAE",
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032 7.9 ¢ RINFIRE
1. EX Hawk2:
https://HAWKSERVER:7630/
2. NEMSA=R, EREE > RINFEIR > 4,
3. WAME—RIZE ID,

4. BEXAMR, BERFUTIRPI—INS I, @ ERA M FR ERGE AR R i
BABZWIRFS R TERHF.

5. RIBFZENEZRINTE,

6. BEOIZMTAEE. MRREMY, FRIESER—FNR,

SUSE Hawk v EEEEET D  haclusters  EEH? T

= g
1D g-intranst
Fo {5 apache =
[ dummy1 =
[ nfs =
[ rsct =
[ stonith =
(& virtual-ip =
TR -
target-role =LA j -
EE

7.6 : HAWK2 — &#iR4H
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7.5.8 RINEREFIR

MRFERERREREREPNZSIMNARLIET, BRXEFREENTE, —

NEIECE R RN FIRMG FRREE R EERR OCFS2 Z KB E XM RSN
ocf:pacemaker:controld (EfAIEBRFIRNFIRAIIF7efE, FEFIRIVLOIBIIT AL
aRE—1¥, (BEREHFIEEEMAE, EAREUAT=ERIRMENT S,

BRI ARNFREENER, BFS0E 63527 "ZEFF,

Q iE: FRABNTAR
ERFRIUNESFERFRNAFENFRIR, £ Hawk2 1, BIEEFIRISNEERIE
B FRIR. RNeERIRZAE, SLRBFHRARBEFTELEC]. BXAT, B8
W5 7.53 7 "RINERFR"MEE 7.5.7 T "RINBFEFIFRA",

92 7.10 : RIISEIEAE

1. B3R Hawk2:

https://HAWKSERVER: 7630/

N

. NEMSRER, ERICE > RIIFR > =2fE,

w

. HEAME—BYEE 1D,

4. NFHRIFFIRA, EERIDFRNAFEANZEZRNTFHIR,

Ul

. IRIEFZEERNTE,

(o)}

. BEOIEMTREE., WREEND, FRIHE2ER—FNI.
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SUSE Hawk V) EEREAT D hacluster & ? [
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3. BAEBENFIR, HIEFIFH, BEETEHNRHEAFERFE, BH4E, BHIARRN
B2,

WMULENSIMIT crm resource cleanup GSHEMBT R LEBIZAR,

774 MFREFEZFIR
MRFENBEEPRIRTIR, FEBEBUATIZUREMEERER:
72 7.25 : MBREFEZIR
1. &3 Hawk2:
https://HAWKSERVER: 7630/
2. ¥idiE 7.24 ARG R RETRBIEM B TR EHEIR,
3. BLEFIR:

a. NEMEREZR, EREN > RS, FRINRERERINE,
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b. FEIZ(FIH, BEFFEFZAMIE LI,

. B, BWIAERRIER,

RIRFLLR, KEFEERIRULETE,
4. MFRZFIR:
a. NEMEAZR, ERICE > FRELE.
b. HHRIIRA, FEENFR. EFEFIR, REFRSDHOMIRER,

. B, BWAERIIER,

7.7.5 IBEREAR

g5 7.6.6 T IEE AIRAIEASE T U HRANA, MNRRE R R LR, BHEIRETEENX
WRESH (HIE, ITREESFREMYE ) , BIETRIRMERE (I8 ) . EERTUF)
BHRBIBIBHEFHEMT R, E, TUEEBLINTR, FUIBESEAEERERES
WALE,

T8 7.26 1 FiNEREIR
1. B3R Hawk2:

https://HAWKSERVER:7630/

N

. NEMSER=R, ‘RSN RS, ZRINIRESERIRE,

U
. ERFIIRS, EEENTIR.

(98]

I

. FEIRETIR, BEETFERHEFERITE,

Ul

. FEEITAMNE O SRE U TED:
o BEASHEITA: ILENSAHEFITREIE— MDA -INFINITY BIUELIR,

o T E, BB UEREBIS—TaL, EITEAERTREIED R
INFINITY BIRIELIR,

(o))

. BNERDIERE,
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EEREEMEEO, BT EE:
32 7.27 . BUBERHIR
1. B3 Hawk2:

https://HAWKSERVER: 7630/

2. NEMESAE=R, EEEN > RS, ZRIRESETRIAS,
3. EHFRIIRP, REBNFIR.

4. FEIRFIIR, BEETFEAFEFERSR, 244, BRIAERIER.
L. RFETUBEREZERIGMAE, tHrTCAEE

P
ap

Hawk2 {£F crm_resource --clear #

FESRIIE (BURTHIRMME) .

BXIFMER, BES M http://www.clusterlabs.org/pacemaker/doc/ 2 £ {Pacemaker
Explained) (Pacemaker EEEi%RH) . iEE I "Resource Migration” ( RRE®E ) —19,

7.8 ISWBEEE

Hawk2 RIERRNFFRTHERBNEEMS MR KENERFER.

7.8.1 USMiBEANEEEE

ZHENENEE, BEAKSER. S8ER Hawk2 i, BMIARERAESER. A LANER
S—ETAMERBRERS, NFESHAT, BEBUTER:

iR
MREETHIR, 2ERETIAEIE.

RiR
EREBENEE, SEENMKAS, B ID). B (BITEERENT S ) MEREREE
B, EIEETSR, BRIAENREILEFR, MASMRFEREEAT . TUMRNRFR
ERRRIREREIFRN (REREPRD) . BHIBIEMT S, BFERE ERME
RIS, HRBERR.
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http://www.clusterlabs.org/pacemaker/doc/

ERBTEERNBERSNTR, BENYRIVRSHEM, EEFPFETEIR, KT
AT RIREERR B3P 5 T ARE, R TATFEETRNROESHES AL : 4
WM, EEREAMENTRIRET utilization, standby 3% maintenance Ei4,

NEERETERMWBEATTER (BTS Geo BERSER) .

SUSE Hawk

® ==nams

ZFE STONITH,

hacluster &

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
+ e google-ping ocf heartbeatDummy v Q
+ [-] nfs ocfheartbeat:nfsserver > rQ
+ [-] ith stonith:external/ipmi >~ Q
+ -] virtual-ip ocfheartbeat:Dummy b - Q

7.15 1 HAWK2 - B#EE K&

~

8.2 mMSEIE

MBS NEEE, BEM Hawk2 VR, UERRFERHERNBEEERMEFERS SRR, 8
ETRZEZFATREER (NREEEFHETRZEIMELOSL SSH IR ) . BXRIFARE
2, B8WE D2 "EEELOS SSHIKF", AN, BT Hawk2 Wit ENEZEAFTERETIEM
HEMPIXMZEN, ERJURTEXRMNBIIZRE,

BRT —HREY Hawk2 ZRZ29h, EFBRHRE AT RRFFTBE(ER Hawk2 MM S M5
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\

@1 Hawk1 RIS ZRIR MBI B RS Wiz 1T SUSE Linux Enterprise High Availability

Extension 15 SP2,

o NRBZAIKREBINEIE

Hawk2 B FHZRIER, BT

Ro WIFIEH (SRIEX E 23R a CA

WFE 7.28 : {FH NRIREM SN EEE
1. &&F Hawk2:

https://HAWKSERVER:7630/

2. NEMSHIZR, EEE > (UERIR,

Hawk2 & B RHaIEf5E

/l\ —-rlll.,\ %Iﬁj o

SUSE Hawk V) =EEsan

@ (U=

amsterdam »

alice
I-f:'] sterdam € #
I admin-ip

I g-booth [ ]

SUSE, LLC

7.16 : BIE—EEETLS (amsterdam) B9 HAWK2 (X ZRHR

AR, BITOATRIE:
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SESERAMWMERE, IFEXUERETFAARRNESR, BREED,

ID, BEEZEXAEFRHARH (D), EREERBEETSR, BRI

TREABCHIED (RERIERMENMERZMVIES ) Sk
TUTERE: 2B BEENED
,71:]‘_%%) o E‘U'JJ

TR EZEVER Hawk2 —
Hawk2 4 ik & 1285

HRBFENTRIER, I, EXRERERERS Geo 8

ZRERR
s es B FFIEE —
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a. BERIEEE.
b. MARTAEMNFRPIMAIZEFENEESN, FlE0, berlin,

¢ WMAF-PHENER-—ITRITEREENSE, FI9, charlie,

£ RINEFE

it berlin

BEP T aENS charlie.example.com

BiEEREEREO 7630

d. BEARN. Hawk2 2 AFTRIMBERERERA —ME+, HPRF|HiZ8F5EL
AT R IR,

Q iE: iR
MRAGRRCMADSRKRERIET R, WRIAEAIERERDZTREXRE
BREBERILH, AIEAT, EERADSZE, EREERK, AER
MRS EERSR[ALE, 8K 5 PHEL—X. ..

B, BENEREZRILS,

4. BEEHRURNWESATLNEERENS, BRIESENED 8 & B E,
Hawk2 STEFTRYN SR E O SUE N R PIT AL R RUASIE . FLUREF, ETUERE

Geo B EHIXHNAR

5. ENURIRAERENES, BRHZMEEATEME x EF,
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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 EF v Rif
HE iR
TONITH E£F. BIERNTESRE , MBS STONITH

(-] TR @ Ef

e & {4 £ 12
+ F pach: ocfheartbeat:D © Q
+ [ ] 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
+ -] f ocfheartt f » Q
+ -] tonith tonith I/if - Q
+ e rtual-ip £ > -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

124

1.

&5 Hawk2:

https://HAWKSERVER: 7630/

C WIRHRARED, BFREMEIT LA IIRERL,
- ERIV=H, BRERITAMESNEO,
. BRI RBREEN:

a. BEIEA > THREMN,
b. IEEFBRFNT =, REEFEBNAE,

C. RIAENR., BHEAHEIRMNBMEIHEEFRIIBSEHAHIIF,

. RINFIRRE:

a. BEHIEAN > ZIREM,
b. EFRBRIRIFHIFT RFZIRMAYIRE,
¢ MRLE, BEXERE,

d. EREETRENT A RERER., ENEHESRINEEIIHEERRIINS
FBAZIRR,

e. MIAE,

. BIRIERIEE, BMITUTERME:

a. BEHEA > BIRSH.
b. HORERZIRMENEZREMERIURIEE,
C. HRIAEN, BHSHESRMNBIMIEIHEE RIS HEHATIF,

AWRIUIERE (E 7.18 ) KRB MEANSHE RN —1T. AT 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 EFTRBRBRNREEMS
1. B3 Hawk2:
https://HAWKSERVER: 7630/
2. NEMSHEER, EFE0 > RS, ERVIHFRENT =,
3. EERRRNRIOSEH:
a. BHFRFERBNEIZIR,

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 EAHEICRNER[RRGHEERS
WEMSHILS, BREH > HLER, NBEHDIERNESE, HLiTRIK SR
MR EREFSELRES. TREUTET
R

BUEFERTIEMAIBEEEIRES . Hawk2 218A crm report ®<REMIRS

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 | »

Copyright ® 2009-2017
SUSE, LLC

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

https://HAWKSERVER:7630/

2. NEMSH=H, EEEH > [HLIER,
FHEIEFN D ZFRRELENREFITH . FNBERAT, REVEINESEER T E 1)
B,
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3. BRIESERE:
a. B EEHRE, BREEMN.

b. é‘éﬂ%ﬂ&l?ﬁ%ﬂ’ﬂﬁ?‘l‘ﬁlﬁﬁ, BREEN E‘JIETJE:LE’JE,J_LEJ‘-’F}}CF?ME':Fiﬂ%%—/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
09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00
2017-08-13

Trs

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

WFENER, BEASREFEARERIIRSEIER, EAXN pacemaker-schedulerd B9%
Ao RICRILFENREZ, FTE pe-* XHEREREEMNIAZE (DC) L4, HTFEEFH DC
B[EEaFiR, ALRIEEFERESNT M pe-* X, FiE pe-* XHEHERRTZN CIB R
B8, pacemaker-schedulerd ZEMITIHERSEERBIEGA.

£ Hawk2 1, fZe]ARREA pe-* XAMRM, SIRAEMNREES XHMENT R, It
4, [HEAEFN TSI CARIBAEREY pe-* XEFARTAMERZ N B/RA T :

LB TN B 2R P RYAE IR TS

iiRE]
ERBTERIATICRBERER. BERUNTH<mEE (BRFRRENATRR) :

crm history transition peinput

EREE pe-* XHHBIERE.

BREE pe-* XEEST—IMXEZENEENREER.

BRETHBRNASICRBIEHER. ERU T aR<mEH:

crm history transition log peinput
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XEIERBLUTFIPEEFRAT . pacemaker-schedulerd . pacemaker-
controld #1 pacemaker-execd,

Shi7
ERERMNERRRR ., MREETER, WEEIMNTE (5 pacemaker-
schedulerd fIITHIITER 22— ) , HEMRERAIMARIER.

WiE 732 ERERAT
1. &3X Hawk2:

https://HAWKSERVER: 7630/

2. NEMSMZR, EEETE > [HLICF,
MRBECEM LR, ENEERERSIIRHA. M, BFTE 7.31 PEREM
LEHKE.

3. BERENRMEMMIEETRER TR AFTH A L0 F N &8 HER ST,

4. Bin)HiRET, SHFEE T EBRIERI ERPIER - MRS, EAL T —
PNAR AR FN G N ERR E RIS R B EE IR

5. EER pe-input* XHFHRHR, RIZMEMEIBZXAMENT R, BREFREHERF
fERT B RAVEE IR R |,

6. EEF/NHTICFNEEEFRVEERAT, BREHETHREIFAERNERS,

7. BRBRET, BE. £F. AESREE, BREENAREUERA LICFEIEET
IR T TR AR,

8. BRMOIMEINR, HRLHHRERE,

i

Ll

711 RIEMENRS

Hawk2 =t Tl BN EFENCENES , PfiTmfa, Hawk2 REIEEEEZHT
FIBEERTE . ERBEBERSHEMIRSE, Hawk2 EEEBHETRZEI#HITEOS SSH 1A88Y
PR, BN, ERGENISTITRINERIE., NRESERA ha-cluster-bootstrap BR{HY
SISHIAIRERE, NEAOL SSHIAREEREY ., MREFEEFHIRE, ESNED2 1

“BEEFO% SSH k",
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1. &3 Hawk2:
https://HAWKSERVER:7630/

2. NEMSHR=R, EFLE > 05,

3. RAEARZEN,

4, EERERSHEERS,

5. BERIGHEITHIA,

6. HIABFER root 0<%, ABBRLNA, Hawk2 HEMIRS,

131 REBEIRS SLE HA 15 SP1



8 EEMEEMEARR (W21T)

REEMEREGFERR, FIBMER crm M= (crmsh) a5 L 1T3AERF K Hawk2 (&
T Web BIRF5RE) .

AENATHLITLIE crm, AESUT AR RINFERER, EE2MA
MEREMEEHERR: SIBEAMNSELENFR (HANmEFR) . BELR,
BEMEEBTANMENE TR, EERREMULFNEN. BE BIRFHIE

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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flgn, wNRiA resource, MFEFAZFRZIEL7, RRFIEENS
crm(live)resource# , BREAR, F[fEAGSL quit. bye =% exit ., IRFEE
R[E =5, RIfEMA back. up. end Bk cd,

TETLAA crm MMM FHL (REEMED ) BEMARG, AREK eter
NFRILEZIHER Tab BT FRIOMIBIRE. MABSHFAL, &2 -1 M crm STRMERN
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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FEMERA ) crmsh REENATANBEEE, BAZRKESHFIRIER (W5 833 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, MRCIZE TSN APEE, NaZE—MiXEiRE, CA
EFERMEMm,

—ARRURIZRRU T

1. BA root AFPBHER, AREH crm X%
root # crm configure

2. BIEHRIARECE

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

INREMZPARS CIB KIBTR, WABRIGREZF @tmpe .

3. ERHAIMENEEEEHEIAREET, FIERUTHS, BNENNILLSR:
crm(myNewConfig)# cib reset myNewConfig
EREENGSETHEENRERR.

4. BEHITEN, IEMAREER, SNAMBENR. ERTFAEEN, BEAUTHS:

crm(myNewConfig)# commit
5. NRBAEZENHERE, FIERUTHSIROLES:

crm(myNewConfig)configure# cib use live

crm(live)#

8.1.8 FUECEEY

BRREBBEREHEBE A, BiIYER ptest EBFX, A ptest HOFEREREN
BrEErigEE, BEE graphviz B8ABETRIZER.,. UTRAZR—MIA, RINTHMIE
fE:

root # crm configure

143 {EAPREE B HITINR SLE HA 15 SP1



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 SLIEEEH: ETULLEBAET =L Corosync B E (MNRKXBITIEE ) FITEIEE
HWER:

root # crm corosync diff
--- bob

+++ alice

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

= expected_votes: 2
- two_node: 1

+ expected_votes: 1

+ two_node: 0

BXMTS5, BEE N http://crmsh.nongnu.org/crm.8.html#cmdhelp_corosync &,

83 EEMEAR

FREBEEER, EREEAHETIRSB LETHENTRBNAREFEIERESR, #E
REATABIEMS, BFEbFARSSEE. BIRE. XAERA, EUVAEMEMET RS S[MN
R P EERT B A &R AT ARIARSS .
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>

BXRABIBNFREEER, HSNE 6337 1

W

NEE S
\Iﬁﬁi}é o

S

83.1 NXHFRHEERR
STAIES ML URL XHBAHLMEE, oTE N =MAREE:

replace

IS Saic EZ R HIVRECE

update
IEEMERINEANREE ., ESRSREERNFINENEFNEINE .

push
RIS ABTARRSAZNSFEET (5 update HHE) . T, ESFZREHLEE
RARETAMNSR,

ZEMXH mycluster-config. txt REMECE, BEEAUNEE:

root # crm configure load push mycluster-config.txt

832 tGIERERAR

B RA (RERIR ) RAUBMATHE (BASBRER, B8N 632 5 SHIEERE
), BEEERIEIEE, BRTERAe:

1. M root AFPBMER, ARRS crm TA:
root # crm configure
2. BeERSA IP thiit:

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

params ip=127.0.0.99 op monitor interval=60s

E—m<LEETRMA myIP W RIAFIE" . FEEE—1E (Lt&H ocf )| REiHiE
¥ (heartbeat) #12£8! (IPaddr), Lt4h, IWRIRFFEFEZEMSER, 0 1P ik, 1R
EIREE L,
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3. BREFREENFHHITES:

crm(live)configure# show

4, BRBREEEN:

crm(live)configure# commit

8.33 EIEXRIFEENR

MRFEFEALEVNEECIEZSNRIR, WEIFERRFTUECLLIES, BX—EEXERE
B, ZEENE 6.53 7 "HIFEERILR", RERENSE 8.1.6 7 EAEEER " PHNE
M ERAEEE ., A rsc_template &SR] UZEEIEX:

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]

Blgn, U RS HEEERE ocf:heartbeat: Xen FEF—LEINERIRIEFHE—INBMHR
BigVM R IRIEIR :

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

EX TR BFERIRG, sJMGFEAFRIBFIREENF, HEEK rsc_ticket £29RF5|H, E5|
RRIEER, BER @ F5:

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

FHRIGERIR MyVM1 487 BigVM RIRIRIRARIFABECE, fl9l, EARmENSFNEESR:
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crm(live)configure# primitive MyVM1 ocf:heartbeat:Xen \
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

MRFLEEE —EEIRE, IFRENRMBER ([F1R) EXHP, B, FEXFHHEY
[RIAFTIR MyVM2 LS RFRYEBRIEII— 1, MEMERIZAE

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

op monitor timeout=120s interval=30s

RIFEER AT AL RPE| A, URRABREZREIREBIZER. ?ﬁﬁbﬁziﬁl‘c%bﬂiﬁﬂﬁﬁﬁ
THEERE. RTUEARI, RITFEMBAORPETRRERERSIA, LEHORTERSS
XIERSI A,

8.3.4 El¥ STONITH H#EI&

# ocrm M=, STONITH IR&REH—M&FIR, ZEEIE STONITH iR, BMITUTERE:
. W root AFBMWMER, ARB crm RERIE:
root # crm configure

2. EAMU T < IREXFTE STONITH KEIMTIR:

crm(live)# ra list stonith

apcmaster apcmastersnmp apcsmart

baytech bladehpi cyclades

drac3 external/drac5 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/shd
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

835 EERRLIR

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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8.3.5.1 {UEHAR

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

8.3.5.2 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,

8.3.53 HERBMHHIMENRRE

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,

8.3.5.4

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

8.3.5.5 RAIERELIR

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

8.3.6 HBEARMEREBTR

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

83.7 BEARMERETR (FIFRME)

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,

8.3.8 REHFHEMELERENE
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,

WIE 8.1 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

8.3.9 EEEZFRIKMU

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,
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83.10 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
MREENENMBERZIR (FI90 Email ), MERALA TGS
crm(live)configure# modgroup g-mailsvc remove Email

ExAR, BES0E 6.3.5.1 7 A,

8.3.11 EERMERIR

RYMG R EMBMET BN — IP ks N DB EEN] D REREES AU FRIF AT &’
—Mh7iE. BRUA, ENFTATZMARE, 8155 DLM £/, FEiRTFRHEM OCFS2, &AL
PR RNIE R ERZIR,

ETHERRRRARNESER, B8N% 6352 7 "wEHFF,
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83.11.1 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

8.3.11.2 ¢€IBrHALZIERIR

AR GEESIR (AR A ZIREHIR ) B — ISR, LERBRFSKAI TRz TR
NFRER—M, AIAREMN/RE. EBIREHE/ MR,

REBAALRREZTR, BLEBRNE-IRERER, ARBEIETARRRAR. IALE
RIRMRNE L T T RFNFRIRE

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

op monitor interval=60 \

op monitor interval=61 role=Master
3. BRI AR IERHIR:

crm(live)configure# ms ms-rsc my-rsc
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8.4 EEHREAIR

FRETATFEE#HER RS, crm TEETATEEREHRR, UWTFNTHEITTEHIR,

841 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

8.4.2 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

8.43 BEXFIR

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

8.4.4 fHFREFEZIR
BRI TR AR B R
1. B\ root AFPBHER, RERH crm XERE:

root # crm configure

2. BITA T e LRIREVERFIRIIR

crm(live)# resource status
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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

845 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

8.4.6 HH/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

8.4.7 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,

8.5 REMITF 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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EhEEM mydb FRIREODS, BEAUTHS

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
BER, TRZEFERTSE, A crm resource secret @SR URBHEIBIFES

B, BRIV ERLFSERNES,

8.6 MZEMNEICKRER

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 SSRBEHIGIT dotty (M graphviz 8 ) UERFRE, IESITAEEXHE,

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

crm(live)history# transition -1 nograph

8.7 EZ{ER

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

THREEENMEESHMYNTRFRR, ELHEATFZEERIERE: FRNAIE
1 STONITH RIE, WFXEANER, SETCARME CHNE, REFET REE
HIINEE,

9.1 STONITH {{IE

HEEHNINNAEZNTRITHRE, FEZMRET R, XMAFRE, @EFER STONITH FiR
KL

() &&E: RXFHMEE SSH/STONITH
BT LiET#R SSH FJREN Efth R A BNt RN, HFWERE, £FMEARZREM
Z8 SSH/STONITH X2 (5180 stonith:external/ssh ) , MRENEFERILENRIE
BITIME, 5% % libglue-devel SRR,

B ( N\ EE ) SKENVFTE XA Y STONITH i8& %R, &M crm ra list stonith @
%, MNREFZAFIEAIRIE, ELFE -devel package. Bx STONITH & ZFFRMNIBRIIE
WER, BESNE 10 = "FEF STONITH",

Hel@ZBXE A STONITH KBRS, NREBRES Y STONITH KIE, BSAUTEHIR
KEFRMEAIRA: cluster-glue BHIR(H,

9.2 B A OCF F#=R{\IE

FiE OCF &FE{XIE (RA) E8R]7E /usr/lib/ocf/resource.d/ H#%3, BHESNE 6327
"THFRENIEE TREZSER., SN ERENIESUINZIFU T IRIEA gESHITIES!:

start
B ERARIR

stop

FIEE AR

4ot
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status

RO FIRZS

monitor
5 status #El, EXRSKBREEFERIMNAE

validate
RIFARREE

meta-data

REBXFRNIEN XML BXHER
£l OCF RA U EHITFZ AN T -
1. X4 /usr/lib/ocf/resource.d/pacemaker/Dummy 3§ JiEHR

2. hEBIHABRKIECIERMNFER, UBRLEEGR MR, 0, NREH—NEIFELA
kitchen EB#&JR coffee_machine, "[iGUEZTIERINZIBR /usr/lib/ocf/
resource.d/kitchen/ . EipElFENRIE, BHITHS crm:

root # crm configure primitive coffee_1 ocf:coffee_machine:kitchen ...

3. KMEEMINTINGE, FARTRBMHREXE,

B]TE http://linux-ha.org/wiki/Resource_Agents 72 HIXZEIBEXEAN OCF ZERIEMNES
f7E B @i R IR E B X E T ERERER.

9.3 OCF RO FIENFEXE

1RiE OCF HE, B—LEXTFRIFVIREAFNRHABHIFREX , BESRLNERONES
MHAERR SR . MRERSMEMERLE, NAFE 1’F?)JJ§EM FEENREERE, B=
ISR RSP TR S

®A1: HEIRERE

(/3 ESi] fid BFEIMITHIIRIE
) REIRRERIR, ERNARSAFEB R
B,
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Vh 2 2E8Y E[BU B EIMITHYIRIF

1 REFIRETEHIR, BIRAUEYN BREBI L, BRESR
ETHRIT R, TR EBHIZFR.
s REMABRETREENIER FLERER, BREEFAGEHED

BHERIR ., XRRIBE TR = LBRMZAIR.
B,

BREEMRMEBMAERM, 'F%%*EHETNTEI’J OCFIR[EIHE, LESh, ZRERRT IRRIMEN
MR B SR BoIRIRE 25

9.2 : OCFIR[EFL

OCFiR[E OCF 31%& P Sl
K15
0 OCF_SUCCESS I, SEMINTR . XRFMERM. Flk. I
HEFPE R A SHIFTELE
1 OCF_ERR_GENERIC @EF"H I (o) &R, R
2 OCF_ERR_ARGS REEEFELTTEN LXK (Fl0, e51B7T &
EnREBAINUE/TR) .,
3 OCF_ERR_UN- BRAIPRIERSLI, g
IMPLEMENTED
4 OCF_ERR_PERM RIENIBGEEBRIFIN, FeETMULLES., &
5 OCF_ERR - BREFMENTAERLRELTEN L, i
INSTALLED
6 OCF_ERR_- REBEERELY (B0, RONENSE) . 3T
CONFIGURED
7 OCF_NOT - BERBGIT, BEBAESSWNELEMEMEE EA
RUNNING R[] ACRE R R,
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OCF 1R[]
(¥

Hith

168

OCF #l&

OCF_RUNNING_-
MASTER

OCF_FAILED_-
MASTER

NEH

U

ItE OCF iR A AT RE B BT R H IR

£, XERTAFNZRRS. MRLAE

o, MAT R IRE.

RIREEET RHBEBIT,

REEETRP, BEXRM, FRFHXKE

%, FIEBERM (ARHMAEAR) .

BE X HiRHE,

OCF ;& [EIRSFI#AFE R E

PR 8 28
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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.

T AEFIRE
TAEST1&E&E (IBM RSA, HPiLO #0 Dell DRAC) IET B #HRME R, EARRENIEZET]
BER MELALRT AT EN LRARERRE . AT, ENIMELE UPS 8&E—=AZE, BRE]
5FM (BETR) #E—EIFE, NRTIGEMER, MIARESZT KIgSKEE
., EXfELT, CRM EHETREE2AFRT =, MATEEMERREHEESRE
B%/STONITH $2EFERY

Mg &
MARENATMAEN., EMTEENEGFENRL, FEERMEIEFMEZR], YR
MESEHIFRIR & HITE R,

3t STONITH & ZHUiEIF F EELR TR FNEFIFT BREERIFPE,
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10.2.2 STONITH SCjE

SUSE® Linux Enterprise High Availability Extension # STONITH SChERH # M 4E 4 4E AL :

pacemaker-fenced
pacemaker-fenced 2] AR IZTEIT MLZ A RIRITIFIZR . ERZSEREKIEE (&F
RE. KXARBREMITAERR) MUMNGS, EXETUMEERFRKIZEIIRE,
pacemaker-fenced sFiFiEFES T AMREFNENMN TSR EETT, &£ DC TR LEIBIT
[ pacemaker-fenced LM pacemaker-controld 1ZUERRER . HLLSEHI R H it
pacemaker-fenced F2FRER B ERI TR IRIE,

STONITH #&#t
WFENZZHERIZS, BB EEaIEHIFTA 1R &8) STONITH &, STONITH i
HREEIRZNHRE, STONITH iEEES7E cluster-glue 8, FEMTRLERN /
usr/1lib64/stonith/plugins F., (WREERLET fence-agents &, M
BEPESIIEGLEIE /usr/sbin/fence_* M, ) FiE STONITH {&4E EE#H S
pacemaker-fenced —1¥, EEZXF|ETRIRT FiKiIZEIMER,
FURERIFZMEE, ipmilan (2 external/ipmi)fi@— MNEARYRE], ©3LHE
IPMI % B] AT I fA] SZ F5 UL WD AN AYIR &

10.3 STONITH Z=IRMECE

BRERMK, EERE—Z1 STONITH &R — pacemaker-fenced ST EEFAEERE.,

FrERCEEBETETE CIB A, STONITH FFEETF stonith EMER (BENE 6321 "I
FIZIRICIEZE") , STONITH FiRRZ STONITH f&47E CIB IR, BRT RFRIRIE, EeTLAS
of, {ELEFNMEM STONITH iR, MEEREMZTFE—#, BIE{ELE STONITH HRESRER
AR ENE T R £AY STONITH & W NizF ., BIIfIEILNEEIRIRIE, FFERMNFkigS

BEEFHRIE, A, HEMREAS Eﬂﬁéﬁﬂ HigRINEE (URRIESZEDEFTENIES
iZ1T) . STONITH ZEH[EEBE S — TR, EETREEMMNIRNEFAITFHIITRS
STONITH 18 & XiE,

STONITH ZFIErJ G Eth B E— 1 #H1TRRE ., BXUNAERAEEHEEIE T ENITILLRERN
T
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* Hawk2: 35 7.5.6 7 “/"f0 STONITH ZFiR"

e crmsh: 25 8.3.4 T “€II# STONITH &Hi&”

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

FELREIF, BFUTEEERTAIELIR: STONITH BIFIRLB LW REE, FHLt,
ERFEERITIZEFA T S EIRE STONITH HAFSE, NMREBBRET S, NEBLiER
EEXFRIRELERB, H— WHEE%W}WAWW#hWELLﬁ N, MR
BRI, eTREatie)@, AL, #2157 pacemaker-fenced RIELLIEHFH,

#110.2 : UPS FKIREMEE

UPS £EIFIRIREMECE XM T IR, LRREFANA, B UPS 1IREIIER
MEMGIFR, LENRENHANERAE. B UPS R&RBE—1&1TiRH, BEER
FITRBERTTERAELA 1200 JRISRYIERAITIERE . TS HK UPS ®EMNMBE— 1 HEITIkO, B
EAT—HEER USB SkCAKMEO . BICAERARER SR EUR TR I5HERE.

flan, BIER stonith -t stonith &&ELH -n HSLEE apcmaster 5

apcsmart ig&:

stonith -t apcmaster -h
RENATER:

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
For Config info [-p] syntax, give each of the above parameters in order as
the -p value.
Arguments are separated by white space.
Config file [-F] syntax is the same as -p, except # at the start of a line

denotes a comment
&£/

stonith -t apcsmart -h

SEIPA T ai
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% 10.3 :

174

STONITH Device: apcsmart - APC Smart UPS

(via serial port - NOT USB!).

Works with higher-end APC UPSes, like

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

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

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

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

List of valid parameter names for apcsmart STONITH device:
ttydev

hostlist

FE—MEEHEHTEE—NMEIH O APC UPS # telnet thiX, 5 —/MEEER APC
SMART #M¥ (EiZiFZ APC UPS =R AVIE I RITEIR) .

KDUMP & &RIECE

Kdump BFH7AHFERK LS, KRESFRIRERER, ZEHFRET R ERGIEEHIT
NIZEEfE, SIRE, ERHRE true, FUET RERFRIBHFHITIRFE,

MBS Efth ESCAY STONITH i&& (#1490 external/ipmi ) —EBVANER Kdump
i@, ZIEBGITRBNE, YAEHELESIH STONITH 2&ZFl, 1EE Kdump B£
ME, BRUTERERAR, A crm configure fencing_topology %TEIE)?FW
RERIGRF

1. {£H stonith:fence kdump RERIE (HE fence-agents gt ) UEME
F3 Kdump THEERUFT BT =, FHIRME THIRIEERA:

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, IREFZHMAZS TR, BEEES STONITH F
R, BERIERETAERFERIRE, BRIMMLELR,
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HRFBNE, FREREERE.

2. EEASE LN /etc/sysconfig/kdump #1, 4§ KDUMP_POSTSCRIPT E2E %
£ Kdump #HiZZElEEME TR &EBAN, F190:

/usr/lib/fence_kdump_send -i INTERVAL -p PORT -c 1 alice bob charlie
[...]

1T Kdump B9 =48 7E TR Kdump EEHIERE.

3. BAHM initrd, UBEXIEMEN fence_kdump_send FE, £ -f kIR
EEUEXH, UEET RS STIEPERF]G:

root # dracut -f -a kdump
4, R XIEREY fence_kdump FRFTHA— MmO, FiAIRORH 7410,

5. AT REBERR ESLRIFRALE] (B8] external/ipmi ) ZEI#EE Kdump, &
{EFAZEMUCAFRIECE :

fencing_topology \

alice: kdump-nodel ipmi-nodel \

bob: kdump-node2 ipmi-node2
B* fencing_topology MIFAEE:

crm configure help fencing_topology

10.4 SRR SE
S5{FEEMZRFE—#1E, STONITH ERIBILLZIFHERAGLMIREREIRE,
@ SEE: 15T STONITH &&

BEHMIZE A STONITH FiR. MFARSHigEMs, E4 1800 % (30 7h ) £
HAERNE .
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‘ﬂ

RE&E HA BERRTR/VREMER 7, BHLVFEEFEAENET, BRERREEESRR
ENZHFMN, EERELEFNEEIHZ T HAIEEEENEL. IRAINEFikER
NiHITIERE, —ERESNUINE. ASRREAERNEESNIRIE,

, BRR/LNRHEE—XERISSFSIRSNE RS, FENITHERIEEMNEIRAXEEE
NERILH,

BXRINFIRESRRFNFRER, BENHNGLITHENE 839 T "HEFREN,

TR
§Et
&I

-~.+
e‘l’

,.u.q
=1
BE

10.5 HIARIRFRIRE

BRT ALIBESC STONITH i &8VEHFIN, EBYFIRAER STONITH &,

O & Qe

FHEHRZIAY—L STONITH fEHXEERINNN 2. FNEESLIRBREPERAMMETR
&, BRI RS BBIRRIA L ETFLE

e external/ssh

® ssh

fence_kdump
IR ET R EREGIEEHITARIEME, (IRE, EFRO true, ARTRBRFRK
HEAITIRE, ERHETER, ENSARETENRER, XEREREXRAELERERH
THRENT R, NTHEREKAAFRE, EGeINS 5 — 3Pk STONITH 18 & —E)fE
H.
BEXEEAT, BSHG 103 "Kdump 12EHIEEE",

external/sbd
XR—TBERKIRE. EXAEARZEENMMBN SN FHRN, SHMEZEMET
XiEEN, EREFELTRET. BT HENMERL STONITH RIEXEETEFHER,
BBNE 115, 012 1.7 FEELENER SBD", BXEZHT, HIBESN http://
www.linux-ha.org/wiki/SBD_Fencing < ,
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http://www.linux-ha.org/wiki/SBD_Fencing
http://www.linux-ha.org/wiki/SBD_Fencing

o EZE: external/sbd #1 DRBD
external/sbd FEBVIFIZEREEZENENTRIZESBD X, AL, SBD 7 X
FRAR{5{EFH DRBD* 1&%& .,
BE, R SBD n XA FRIFEEAKREFIFILFEE £, MBTLAYS DRBD 85 {ER
AT UL

external/ssh
A—NETRENFR VG, TRUAEEBLA root BMBEER, MELFEN,
EERA—1SE hostlist IHEEREEANEFRTR, AFAEERECSHIRVWAIT
=, EANSATEMESE - MNRIVER <A . BERTRAEMFESRBUERIT,

meatware
meatware BEMAFRIEABEIZIT, 1A meatware B, ERIER—5 CRIT =EHLHE
B, ERETRNEGFE L, ARERFRWIATREXRA, F&E meatclient(8) @n
2. ELHETR meatware BHIBERKZT SN AEHIKE, EXESER, B30

/usr/share/doc/packages/cluster-glue/README.meatware ,

suicide
XE—/MYBERERIEE, EFJUER reboot S ESISEBITHRALMT S, XEED
RANRERRIIRIE, ERELE AT IeERMN, HLL, WNReIEE, BEREFEALIRE. A
m, TRETREE LFRALITERELZEM.,

T4 SBD
MRERERIT NN EHEZMEEFNFEBEVEG, WtREE+2EH., ELLEHEER

+
F, SBD 2fEABHRERRFRT R, MAMKBTHEMNEZIRE, AT, THE SBD R
BEALIEN T RBENTRAREL. WERGERTEEM U LT SREE,

suicide &I do notshoot my host” (B ANXAFKAIEMN ) FMAIME—HIS,

10.6 EHAREIN

BFEBUTEWIIRMNERE IFIR:
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* RERITRESNMRIRAX,

o Eisl STONITH REMEEE, BAEBIMTREL—XEL, ARBEZTRESSWE
MO

s ERHRSTNARR, AREBRERSSE, BIHERESIEIME (TRERN)
Fﬁii? 1,F ﬁa&ﬂéiﬂﬂn/u, 1ﬁ/) % 6 3 9 T IIE_ET_I-1E,’0

o WIRHIREFERASENFRIRE., BXAT, FBEESNE 105 7 "SR FRIZE",

o iBE—1 k34 STONITH Z#FFE, EIABERT, 2385 %ED stonith-enabled IRE R
true , SNRKE XIE{T] STONITH FiE, BEEIBIELBINERZR,

o RNEE2FEEIXIN stonith-enabled 188 J false, REWT:

e K/SF STONITH M ERSZ 1,
* DLM/OCFS2 8 aPEIE—EEF R R ENRERIRE,

o REBLBFEEIXRIN startup-fencing iREH false, KIABEAT, SEATERE
WBHIZER true : NRFRESHEBMNEENASRI, MWEBSWER —IXABHEIR

A
783 o

10.7 EZERE

/usr/share/doc/packages/cluster-glue

EELRERAER, WLBREE S/ STONITH EEFIREMNBERX G,

http://www.linux-ha.org/wiki/STONITH <
B % STONITH RIS E4ITF High Availability Linux INEMETIH,

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

e (Pacemaker Explained) ( Pacemaker BE2E14BR ) : 1XBAF FHACE Pacemaker By
2. BELEMIERIFHENEEMSE,

http://techthoughts.typepad.com/managing_computers/2007/10/split-brain-quo.html 2
A HA BT ROR. FEERRFRNBSHXE,
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11 fi&fFfR3P#0 SBD

SBD ( STONITH tRi& & ) BT 2R EZRETE (SAN, iSCSI, FCoE &) RRifER
AET Pacemaker MEFERM T S FERINGI, LEFHETUEERVIGIRER, £
HAZEH R AE M AR TS EE MG 1EHI2E. SBD ZEEAS TR LR
—MEEE, UBRERSKFELITARENTR, EEEEAT, Erlbl@ S THE
#1517 SBD, AEFERARESHZ(ETFR SBD,

It ha-cluster-bootstrap MIARMHE T —MBENRERFEN AN, HERER
SBD fERREIAEl, BXIFHAER, BEN (LRMEEWEAN]) XE, B, F
ofliZ & SBD ] AGREA 1R ERIE Z £,

AENA SBD BERMEE. ERIESESTM SBD FRBRVAMECE, PAMRIFEREE
IR ET Ko RIEA T LI TR BIRIRIA
BRT T RBnlRER, &E] AERERIMETFRIFVLE], B30 LVM2 HEEREs

OCFS2 X HIESHs (RBER AR ) . EMNRIAMRIFENRLSE, CABHIERSRN
REFSE.

111 #Eshn

SBD & Storage-Based Death ( EFfETFXEIZ1E ) 5k STONITH Block Device ( STONITH 3Ri%
&) NES,

=] A EERNESNERERIPHETEMS ., LHRPEIZRG LN BIBEFHEITRIDIAE
RIFITIARIREIN,, BESRERSER L MIERIVLGIRSER L B AR,

B2 9D%TE¥EE}35@|&H§M\ DC, NeJReS ML 7 XENEREELFE . GNR i F HINXMATiE
M THRPR"ER, WelEaREBIFERIA,

5 ML FiE R r] R EZ VL EIRIBIT STONITH ST Rk . WRER SBD EAT AR
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

FNREETHEFNFRIPRNGIRITUTER: BT root SMHMITXLEDRE, EHEMIT
ZHl, BEEE 11.3 7 "X,

1. iRENER

2. IRIFEHIES, B SBD 5—R ="M EFEEKER, NCATHEERNER. BXME, &
S0 11.4 7 "SBD REMHE", BXREFHAMRE, B!

e i§E SBD 5i#%&

o iRE M SBD

3. Mk SBD FfF#k

11.3 E3K
o EZuE =/ SBD IXZFRTET@EENFEK, EFHA—H=MXZH, NI MNEFBET SIS
B HEEE,

o HEPHMBETRL, HEFMRENBIZEMYVIKABE -, ERIREMIREREN,
/dev/disk/by-id/dm-uuid-part1-mpath-abcedf12345,

o ANELELTIEIE (FC), PAKMJELTiEIE (FCoE) £ = iSCSI R HZEMETF.

o HEMEFEAASHEAETFENM RAID, LVM2 8¢ DRBD*, DRBD TJfEE N E|, X&
 SBD &40, EJ SBD HABEFERMMIRS, TEeEEES1RE (BHEMD)
SBD,

TEJ._
AT
° BR, BIERETMEXR RAID 12’1z, URSITEM,

o AILAERNREBEZBHZR A SBD i8&, REHZFZIRENT REAEET 255 1,

s WTFEEMMNU LT RREE, Ea] AL 20 ER 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
BEALIEN T RBENTRAREL. WERERTREBEM U LT SRREEE,

11.5 BT &E
5/ SBD {E R RGN, HEEFREHEGER, ERNEellZEEE K,

e E BB
LEEBAfE¥IIA{E SBD IR EHAENRE . EXBEVATMFER . WP 7ELLAT B AL INIZER
RBHRE, BN, TRAUESEHER.
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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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11.6 IXBEMEE

SUSE Linux Enterprise High Availability Extension B&Rfi 7 J1 N IZIER B TR (HHAE 445 E RIS
ERRNIEF, BRARFANEBRMNEFRIIR, BSNEANEERIER,
WFAEFIMERIEEE, BIVEREHIIENRERIRMNER. NI, RSB SEMEHLT
BrEESR, MeTYE softdog AERZIEEBIER,

High Availability Extension {3 SBD P12 R {E A 4G 1 EBRVIRMFAN

11.6.1 (EHEHGKCER

ERATERAANERREEAZIRRFIESEEN., BRNEERELK., Eit, ERHIER
FIRIRZ R, IFSRRFEEH.

Z 11 IHTRERMNCEBRNEZR ., NREEGRIIEEF, BTNBER /1ib/
modules/KERNEL_VERSION/kernel/drivers/watchdog IREMFIRFIER, B, iF
B 18| AR R R

® 1.1 BERANEERMER

mEf RNtz

HP hpwdt

Dell, Fujitsu, Lenovo (Intel TCO) iTCO_wdt
IBM KEUH1 LR VM BY z/VM vmwatchdog
Xen VM (DomU) xen_xdt
BH softdog

O ==: HiARSEIHE
BB N E R MR AEERRY (FI180 HP ASR FHP1EF ) RERREERHAITRR
EigE, IR SBD EATHRER, BREALLERNG. NeEEHEMEMRAEDRRIRESR
A3,
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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 | grep 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 90@® create

-4 EIMATIEE msgwait #BRY, LA EREIF, @BRHREN 180 &,
-1 A TEE watchdog #BAY, £ LREIF, BEIREHN 90 &, FMKEE
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) : 5
Timeout (allocate) : 2

Timeout (loop) 1

Timeout (msgwait) : 10
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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 # crm cluster restart

IS Banfit & SBD sTHFIEFRIEE.

=2 &M SBD g%, BHBMITE 11.6,

iTF2 11.6 : Mz SBD 1&&

1.

UNTFEHLRHNREBRESRTUESEM SBD iR & #1T4EE:

root # sbd -d /dev/SBD list

WE, BB RE6E SBD BHMIF AR E T /RERTITELLA, F190, R

5, MEBNTAEINTRENER clear :

0 alice clear

bob clear
LGB R R TRz —:

root # sbd -d /dev/SBD message alice test

T RBERZHEXAEPRHIARE T ZHE

HIHBENT A

May 03 16:08:31 alice sbd[66139]: /dev/SBD: notice: servant: Received

command test from bob on disk /dev/SBD

XEHINT SBD kAT R LIERIETT, ABESFRIER.

ERE—OH, BFBRBERERE, BELIE 117,

WiE 11.7 . RFEEREENER SBD

189

EREEEEETER SBD, MEEFEHEREPHMITUTIRIE:
* J& stonith-timeout SHIRE NSEIREMRILENE.,
o fidE SBD STONITH #)&,

BX stonith-timeout BYITHE, BESWE 11.5 7 “EBEITE",

. BIHIRE, HLU root AFRFEHHEFESHER.
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2. iB1T crm configure,
3. AU TRAE:

crm(live)configure# property stonith-enabled="true" @
crm(live)configure# property stonith-watchdog-timeout=0 @

crm(live)configure# property stonith-timeout="40s" @

QO LtHEIANRE, AAALHENEE STONITH fIEE ., MR FNXEMNERT
STONITH, BfFRBRFBLSHIZEN true,

@ WRRENIRE, WEMIAN 0, EATF SBD 5—H="MREZERERANER,

© UNRIESBD Y msgwait BAHMEIRE N 30 #, MESEFR stonith-timeout &
®ER 40,

4. WFRTREE, FREEFELEZAINFEZMEIN, N TEMERMEE, WA
FTEREIBSH.

AN AR S IER
LESATEMIT STONITH IRMFZRIERFRSEIR, Er]MRREEANRNER SR
BAHAEREREN, TRASEERFR, ERE"FRAFFAN, BANTRES
i, ERZSHTREENT RN AENTRESLEI T RO RIBANERSE
7. BAREDN, AEIMTREIZBNRIE STONITH REEXEE, AU TEE
B, MREPHTRARER, alice FRIIMFHFUFEZ:

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

ENSHENER
LESEBAIEEFERISRIEE (#1390 SBD ) MHIINERK . ESNFERIZE LN
STONITH #2{ERMPENIER , W TN T RBRELEER, SMNELRETRAIRN
B, BTN RAIEHZZHEERR.

crm(live)configure# primitive stonith_sbd stonith:external/shbd

params pcmk_delay_max=30
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5. M show EEFX,
6. R commit BRFEX, HER exit BH arm HFIEREE,

Bih#ERzZE, BENSRINEERNER SBD, IRFEFKRENTTR, BREALAE,

11.8 &EBIh;E SBD

SBD RITE LHARIRN TIRIE, EUERT, REUTHERN, BEAKERREREETR:
MBEELZEEH. MREFAZHEUWTIFEERELERRE, HEWR Pacemaker RET R
SEFK, THIE SBD BTSN BHER", BEFRBRTHEENRKSES. EEEHIM—L5IE
A9{RR1& ., CIB FAAREEZE STONITH SBD [RIAEIE,

O ==: mEvay
NERTHE SBD AENT RBEMNERIG], BNE=ZTRNES T RIEERE
Fl, ZHAEEIUTH SBD T EN T RBEENTRARE L,

032 11.8 . EEEXLHLIE SBD

1. $TANXHE /etc/sysconfig/shd FHEHUTI:

SBD_PACEMAKER=yes
SBD_STARTMODE=always
SBD_DELAY_START=no
SBD_WATCHDOG_DEV=/dev/watchdog
SBD_WATCHDOG_TIMEOUT=5

Itt SBD_DEVICE IAFEZE, EARERAAZMWE ., WSHERKLH, sbd lRBAER
SBD iR&FBIEMMRIEFiHIE.

2. #8111 =, EA SBD ARSS:
root # systemctl enable sbd
#3250 Pacemaker AR$EY, SBD BR$31§5 Corosync BRZ—i#2/B5l,

3. AR LERMEF SN
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root # crm cluster restart
IR ERBohfit % SBD sTHPZFRHVEH,

4. ESH have-watchdog=true EEBEBHNILE:

root # crm configure show | grep have-watchdog

have-watchdog=true
5. iZ1T crm configure F7& crm 4 R LB T RSB

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

crm(live)configure# property stonith-watchdog-timeout=10 @

QO UIHEINERE, EhA%E8%E STONITH fEtsE, MIREFNiLBMERT
STONITH, BRARBXFILSHIREN true,

©® WTELHiE SBD, WSHAERT., EEXTEISKMEZEFIMRERKB
MEBHFEK. Alt, EEWMARFETF SBD_WATCHDOG_TIMEOUT ( /etc/
sysconfig/sbhd H1) BJ{E, M SUSE Linux Enterprise High Availability Extension
15 34, tNRMEYE stonith-watchdog-timeout REJF{E, Pacemaker ¥ H
it S LB G EIRE SR SBD_WATCHDOG_TIMEOUT {EMIFTE.

6. {EH show EEFKX,
7. £F commit BRXFER, FEA exit B crm HallkcE.

11.9 Mt SBD FlREik
EMi SBD P R R A EESRME TIE, BERAUTER—FMEmEHE:

FHET RFER
ZEI = NODENAME Rk RakiRE, BMITU TFEE:

root # crm node fence NODENAME

REZIUTIEZE, TRELAERK, UREMTSEEHZT AR hERFRK:
stonith-watchdog-timeout ,
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FEHL SBD kI
1. iR%! SBD inquisitor BY5##FE ID:

root # systemctl status sbhd

® 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/sbd.pid
watch (code=exited, status=0/SUCCESS)
Main PID: 1859 (sbhd)
Tasks: 4 (limit: 4915)
CGroup: /system.slice/sbd.service
}—1859 sbd: inquisitor

128 1E SBD inquisitor ##FEHEHL SBD kM, EFA18Y/REIF, SBD inquisitor A
*n ID = 1859:

root # kill -9 1859

TRENBHFR. FEUTREZE, BEtTRERHZTRERFFEARE
B FE#k: stonith-watchdog-timeout,

A AR R M o & ik
WFEERE, JREFCRMFRMEMEFER, ZEFNMEFER, FIATE—NMRIRELL
BRIERAW, =&, IR ERREIEFIERE, m=EmMKRM, WFHAxR:

1. BERBEMMIZIEN on-fail=fence BM&:

op monitor interval=10 on-fail=fence

LM MIRIERN (BIE0, WMRFFESENRSHEX, WeliEd L IEMENSTIPER
%;u)o
ISk T & fib & B R IRAE .
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11.10 fEFLRIPRIE B %]

PR T8 STONITH #1T TRk 24, Er{EREMTEERREAISSREF R, 7
9N, SCSI-3 #0 SCSI-4 fEAKAIRE, M sfex RUBIENSGI, XA ERETEI/NTRN
47

“Ho

11.10.1 ECE sg_persist HIF

SCSI#MSE 34 EX T AKARE, HETF SCSIiNIngE, sIATF /O R FfEiE# ., Ik
£ sg_persist Linux &% HSEHE,

Q EE: sCSIHEREH
FF sg_persist WFIBE&WEBEWMNS SCSIMERE, sg_persist (UERTF
SCSI #Z# 3% iSCSI LUN Fig8& ., ~NZERT IDE. SATA St AR 32#F SCSI MY AIE(TIRIZ

2

EH o
gz zEl, BRESMWHEEREDXFIKARE, AU THS (AEMRERMER
DISK ) :

root # sg_persist -n --in --read-reservation -d /dev/DISK

HRERENMERES S XKARE:
o TIFHIMLE :
PR generation=0x0, there is NO reservation held
° NZFHIMLE

PR in (Read reservation): command not supported

Illegal request, Invalid opcode

WMERUGEIEEIZ TS (N LEFIR) , 15 SCSI #AMMAE SR BHE., BNBERITITIR
E:
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3. PIT LML,

sg:Master

6. {EFA show ;%
. BREN,

~

BXIERER, 538

1. ERIBRBEIR sg_persist, B root BHIBITUTHS:

root # crm configure
crm(live)configure# primitive sg sg_persist \
params devs="/dev/sdc" reservation_type=3 \

op monitor interval=60 timeout=60
2. 18 sg_persist [RIGFIFERIDZENA:

crm(live)configure# ms ms-sg sg \

meta master-max=1 notify=true

SRR T E/ MRS, ,.,\EILM‘JZﬁIiW'JE’\Jﬁ%%ﬁ-EJ:E’\J /dev/

sdc1 FFHITRAMEBA, ELEEGITAEAIRIESE FHITEA,
4, ﬁ‘j Ext4 /IJ\\HDY#F:%EEI_&L\'%I@

crm(live)configure# primitive ext4 ocf:heartbeat:Filesystem \

params device="/dev/sdc1" directory="/mnt/ext4" fstype=ext4
5. £ sg_persist ERFEMXEGRAZTIRZEIRMA TR RRFMAE:

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-

WEMBEN.

£ sg_persist FAI,

11.10.2 {EM sfex BRHIEHEETR

LEEREN B R —MERANE: sfex, PPRENHAZMEFXMALDURAFENARNBE F—1%
Mo IR, sfex RZE STONITH, BT sfex FEHZMETF, FEULEWE Lid SBD TR

ML E AT EEFEN S —

ZBR1Z1t, sfex RNEEE

/\/\I:

EBHEMTIERE (HIR OCFS2) BAEA, HilfEAEAMEES

BTEMHN—FERFP, XFRMRS SCSI-2 REBEM, EEE—RRK,
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11.10.2.1  #HR

EHEMEFIMER, EFXHN—NMNDXEMNREAMEF IS N,
FERNZRIPRIR2H, TROATKRERIFPE, LI H Pacemaker 3&HISKHE, sfex A4H]
HIREN(E Pacemaker BRI TTHRARER, BASWZIKIZ T,

XM TE AR, ZHEENTRNELEARKAMEMPAIELES], Bty (el 44
(3

11.10.2.2 2E

A TFAB R ESE T RRINFAEIZA T sfex BHESDXLAKINME A CIB ARy sfex Bl & &
R, B sfex R XR]EREEREND, HEZREINBIHE 1 KB fEEFE=IE, EKiIAERL
T, sfex_init BEDKX LEIE—1 I,

O ==: =%
o sfex WHEHSXNFMBRIFEVBIEVTE—ZEET L,
o HEH sfex D XANFEAETENHY RAID 5% DRBD,

o FTLMER LVM2 B18,

EH2 11.9 : BUE SFEX DX
1. BIZAT sfex WHEDKX, EFRIDXIBH, FAEENTHER /dev/sfex,

2. EFRAU TGS EIRE sfex TTHURE:

root # sfex_init -n 1 /dev/sfex

3. RIETHIERBIEMREIE:

root # sfex_stat -i 1 /dev/sfex ; echo $?

LEIRMERIRE] 2, BASHRIARREFH,
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3% 11.10 : 79 SFEX HiECE R

1. sfex Bi@Y CIB FHIRIERT, 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. i@ sfex BURIPRIR, BEZSFRIPHZTIRM sfex TRz EICIZ@HIRFFMELIR,
MRERPIYZFFEID Z filesysteml :

crm(live)configure# order order-sfex-1 inf: sfex_1 filesystem]

crm(live)configure# colocation col-sfex-1 inf: filesystem1 sfex_1
3. WMRERALEIEE, B sfex ZRMMPERNE—NER:

crm(live)configure# group LAMP sfex_1 filesysteml1 apache ipaddr

11.11 BEZER

® man sbhd

e http://www.linux-ha.org/wiki/SBD_Fencing <
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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 It ACL X
EAER, BXRNAERX—mURFH CIB RAMAT, ESWE=: 74 CBiEE
R,
ANRLZE M SUSE Linux Enterprise High Availability Extension 11 SPx F+4F{RE8
BARIHY CIB kR4S, &S M SUSE Linux Enterprise High Availability Extension 11 SP3
S ERMRAR (EIETEFE) PRV AEERZIR"—E, Mik: http://www.suse.com/

documentation/ A

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"

BJBATE crmsh #1 Hawk2 R{ERGEES1EE. CIB SFIPIZRELENENE ACL AL 5z A 2 I BRI 3T
%O

12.4 {£H Hawk B2 & ACL2

THETFRIHBINAHETENX monitor BEFEFEEIBEIRAAFPREENBIEREM RiEi5(0)
PR, BRI BARIBITTE 12.4 “{EF crmsh 700 Monitor B & FHIEIRE P "REHRER crmsh 3k
SEILig=]:0R

T2 12.2 ¢ {EFH HAWK2 xi0 MONITOR & &

1. B3 Hawk2:
https://HAWKSERVER:7630/

2. EEMEME=R, EEBE,

. BEEE,

CEAME—B/EE 1D, B9 monitor,

w

N

v

. FVaRIANFRIERE 1REX ,

(o))

. 79 Xpath #iA\ Xpath ®iX=™{ /cib,

SUSE Hawk P smmeas D haclusterd 2 »

& oEae ACL a8

ACL fBE—EiEdnt CIB fiEHRARN. SMnes

o —MEER (. SAES)
AeiD monitor I o EETHELH A ( XPath Fikst, 2 1D £ )

RDIEER
RO A bt |l |h s el
s ID : BN — M 1D,
R | e | AR« HAEAERR (RIS AR )

Hg
MERE

— XPath : §H7HTER JBRAY CIB ST XPath FAST (B0, A
HEEE XPath feib I //constraints cation LUSHMAFIEAR) .

— RN TEJRBRAY CIB XML TTHRAVEFR ( B0 ,
o R A rse location LUSHMATIELR) .
- £% : (6 AT FZEABRNE CI8 XML 7349 1D ( Fit |
A rscl LUSHEETF ID H rsc1 MFTE XMLTE ) .
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7. BEGIE,

SNLEENZBIE B A monitor MIFAE, HHIRE IZEVANPR, FiEIEA XPath A
/cib BEHMNFAZI CIB RHMBETE.

8. NRFE, FEITRLINSEIRFIEEENSBIRINES N,

9. fERELEKE FE KR SHMMEERF .
BFE 12.3 1 A HAWK2 @ BiREIRAEE
ZRRGRAF (BER) #BIRFEANELIE 12.2 PEIZMAeE, BTN RESRS::

1. &3X Hawk2:

https://HAWKSERVER: 7630/
2. EEMSH=F, EEEIT,

ZERIBAGEF (BNACLBHR) , BREEIE, ABRBWA—NME—ERID, 80
tux , WRIEAFPET haclient 4H,

4. ZEBirEIRARE, BEE—IHSIMEE,

FEARGIR, FBEFEETE 12.2 PEIER monitor A,

SUSE Hawk ¥ =EpERT haclctor & . "
& fRIEACL BiR & ACL Bt
iBIEHEEIEE (ACL) B—EHERERYAE N L A,
XL ETE A Al T MESS (Al
Bix 1D tux HERe. AF  SEPERSSE
:1=
fot . e
maonitor v 108
iIT=

o BUERAER 42
5% hacluster HPEAERERENZER
mm | ER IR,

EIE2RBF/ACL BtR
ACL BfF ID : BY—H—#Y 1D

e EFEEREPN—TRE R,

SUSE, LLC

5. HIAERIIER,
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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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208

RERE
% A (G) —3th ik (A) —FE £ (H)

IPvA 1 HE4T 2 1P itk MBS

¢ BET—F, REZIMLEIEEIEEFRIEAED <,
ANNFTER IR
a. BERNNFAF RS LAEFRNIE, BET —THE,
b. EFIAANHEIRZIEIR IP Hulk, B=F7ARMHERE:
o THHEFMIPIRE (HENME)
o EfZstut (fEF DHCP 3 Zeroconf)
o FRSIRIREY IP itk

FERRESHIMEN L, MR Corosync BIEEHL IP Hutik, EEFFHSIEIR IP iy
ub, FREOREIR—AIP Hilt,

c. tNHREBIGIE MEZEI

d. ERBRES R 3.0 HEEERHENBHIAEUANIRE ., BEREEEAIENHE
REICAARMIRE, BESENENINF T HREENIREMENEREE,
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.tr.Lii_ll; (A)— B {F (R)— 4 EMNE

[x] eth1 - Ethernet Network Card CE2E
x eth2 - Ethernet Network Card 2EE
[ 1 eth3 - Ethernet Network Card CEE

[k ()1 41 (D)]

(0)
ckup miimon=100

[EiB (B)]

e. YRIBHXIEIRTNIZFIEI, PJCAERA TR :

balance-rr
REOHTEEHENSE, EXFERERASEREILELERF, XJESEN TCP EHSE
RIEHINAR ,

active-backup
RILEHE,
balance-xor
RIEAHTEHINEE,
broadcast
RItEH.
802.3ad
RESHEES (NREENRBNZFHNSHEES) .
balance-tlb

A RENERM D HTE,

balance-alb
RFRPFINEFBENERENH TS (NREAVIMBZIZSZ R IFEERAPE
C L& & BB AL )
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f. SWEEEFZFETIRIISE miimon=100 , IRFEELSEH, WAETEH
WEE, FELt, SERNEFAIESFEETNENEE LES.

5. BET—%, K YaSTIRERHE, THBKEIREMNEE., YaSTIHEEBA /etc/
sysconfig/network/ifcfg-bondDEVICENUMBER ,

13.2 BXENERIHIER

FERLEERT, GIONARAMSIE S RIS, YAER S —MNE ORI IENME
B0, MASERENHENEIGENEE, WATESEX udev MM, UERSL ID (Tidk
MAC Hetit ) IERRAZIR & . 34, BHMMIELE (E—BRESRRE MAC AR E ) 2SRk
BOVE, SEERT AT IRIZREL.

TFE 13.1 : A YAST A4IE M BEEMRIEE

WMREAENAFEE, BES MW (SUSE Linux Enterprise High Availability Extension &%
) M ERBMEANR" —ERR4E NERHGEL"—T,

1. BA root B9 /250 YaST kR A% > MBRIRE,

2. EMLEIZER, tNHRAEHAENTUEREREENIRE. NREEEHENE, WEER
&R,
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NONE
NONE
NONE

MXNET3 Ethernet Controller

* O BERM: etho
v OBISHEBIMEE
*OERUTARER 1P thik ouee

3. WFEARSIHKERENENUANIZE, BEMITUTLR:
a. EEEFNRMIRE, ARBELRE, WEIREWNIEERITH,
b. tI#HREZAEIF, BRIFHEIZSIRE N ERIER
. tNIREFEFIETR,
d. ¥t¥ Udev FL0, EATREECUFIES BusID BEIN,

e. BEREBHEMF—2, REIFWLEZEFNEEPIELER R, MREMEREUKX
MigE, KBERZERIEMFAER, BESLID,

4. BERBERAMENER, FREMEIRE,

5S8R, MEREFASFHFNGRNBROMNE, MESHHENE, MXELFEE—
MEBEORTA, SNRERER—MBEOR (M NIC RENFZFHAHE. HIT NIC IEa)
FEFRY rmmod @Bk PCI R EFR A true) , ARSEIMMAHETHEER., SRAARER
INFRM-RRY ( BIRIEEPRVEN ) , udev SNAETELRIKA RN HHMTHITER
B, AREEA ifup., ifup SLEBIMNERCARKEHMEINARKE.
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133 EZER

{Linux Ethernet Bonding Driver HOWTO) ( Linux LAKM45E IRTNIEFIEIEIER ) HiEA
1/—1

NBTHRERIIFS LN, T26E kernel-source 5, #&EAJLATE /usr/src/linux/
Documentation/networking/bonding.txt F#ENZXE,

WFBETALIRE, AIERERFMANU TEEEIES: niinon f 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 BEZLAHR ip_vs (7R IPVS) Rz, EREINAZEI—E85, £ Linux RIZAHSKIE
RRERHTE (54 EXR) . BTEE IPVS KB Linux AZMTafMAE S, 126188
L£iz1THY IPVS B2 LVS HERINEE,

HEFPImERIERREN, EROBEREMEHRET[BZNHTEN: ERFER—HEEE
LVS IEE TRMECT RIER AN, HFER R ESLRSE., G, EEAIEERR LRI
#Z1bE, EBARRERIN, ERAREITHENRLAPERIELRSSE (SITHRTRIER
KEINAREFIIEN ) T RAEHEE,

14.2.2 RPZ[EEH2ZFMTIPER

ldirectord sriFiEFR— MR ZESTIFERF, BTE VS AHTEHENRS [RBFEFEE
Linux EEFUARSS B2 MMM ELRIARSS 28, BEEXH (N TX) IBEEMARS REXKIIESKRS
28, J&5%0 ldirecord WMFEPRFLEARSRBEEE D LVS EEMEE. STIFIEFVIARLES, KARE
IR EMARSS .

ldirectord =sFiPf2F BT EHAIERE HN8Y URL Fi& EMAK i M ESLARSS s8R TRIA .
MRELRSZR[/ERENE, FAAHTERMNTARSHEIIRPBRE, WWRRS ERIZFE
MB & EMFERIARS R[REMEHAEINEIT, WERFIARS JIEFRINZ ] AR BFIIRF,
NREMPABEESERS BRANER, We]UIBE—E4 Web IREZEE@ZIMEIRARSE, &
ARSHEERAMEN, ESBR—1NISITHE, 1iE Web RS ERAATA,

ldirectord f£F ipvsadm TH (& ipvsadm ) SRiZ{F Linux RZAPBIEMARS 38R,

14.2.3 BINiEL
ELERAIRA=MAEHEEENERPim&IXE EXLRSEE:

M8 bt 4E 1R (NAT)
BEREVBERZNAREN IP, AFEITIE B IP Hiht 0% O B o8 o it B LARSS 2840 1P it
MmO RIVBERELR BN ELRS R, EXRSB[ANHFEHRLEWLY, AHTFEHS
BEXRER IP ItHEmA L REFin, B, RLRAFMENTEHNREKRIIEET. B
FRHREBNHEZRENHTEE, EEESNAHBENRI,
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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,
BINGERBIEREXH /etc/ha.d/1directord.cf , b YaST #IRAIE, YaST i#
AP e] FEIN XM F /etc/ha.d/1directord.cf BEXHEHMLEN, WEEXHERTE
X 2 FRINA R AR S5 HIIEN

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

217

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,

MNRBEASABZHITATICEK, BEASTXEHPRREERSTEHNIEEZE. BIABER
T, ldirectord FEBEXHEAN /var/log/ldirectord.log,
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IPLE - 2BERE
2R E (6) —E il iR

14.1 : YASTIP & T - £FSH
T2 14.2 . EEREMRS
BT AEMENRSEXETSHEREE— NS IMENRS ., U TEEER T MR

EEMRSREENSH . BRMISH (URBARERNSH) NESHT, B2
HEEEEKE N 1directord FHE.

1. #£ YaST IP TA#i T ERIRA, tIREBIENIARSS FEERIN R,
2. AINFELIARSS 2k miE M B EHIARSS 28 . — DB IENG BRI AREIN,

3. HEMARS SR, WARSHTERNESKRSZRFIIERN LVS V5ERIHZEHL IP it
(IPv4 5 IPv6 ) MmO, ERILAFEE ENIBFARSRAE IP thitFix S, &, the]
PAERR B AIEIRIC, BIAIEIRCR—MREER VIP:port RSMNESREE— 1M EMR
SHHTEE.

4, BEIRTELRSE, TEMARSSENIP ik (IPv4, IPv6 HENSR ). wH (K
RSB ) LAREER L, ERFAFWIRZ gate, ipip =X masq H—H, ES
DEE 1423 15 “BIEER",

BERNIZH, hEEELRSBUATENEEE.
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10.

11.

12. 1%

13.

C ERERARERATIAESLRSBESMNMAENIEERE, OIg, BERIEXBERAE

EMNEEE ST &H, HIEF Negotiate,

. IREFEELIIZREN Negotiate, MIAFEXZEMAVARSZ LR, MRS THIES

ﬁf?ﬁjﬁ: °

. EiERPmAREEREE S A ELARSS28 EPTERITRAY URL,

MRENEREEIRSBIMNELRESHEFNS (W Tmalive” HR) , BEXFE

ZMEMENRAN, FEMNRANBAZIZWH, NMRREELRS [HOMN B IR
A, MIARESRS SFJATEIIRE.

 RIBEES R 6 PEERRSEE, BEOTNABNEIEHEEES S, tHIREIZEE

ALNEDR, WMAER., 02, WEESVEZFFAEE, BXRESER, BSI YaSTH
BISZAsY 1directord Fm,

tNiRE E ik«

ERATRHTENIEEER, BXRFAIBIAEREFNESR, B30 ipvsadm(8) Fift
n

BREERNNY, MRFEMIRSIEE R IP it s, MELTE tcp = udp,
NRFEIUIRSIBE ABIAEIRC, WHNBIRE fum,

NRFE, AJEXEMSE, BPEHEWIAKCE., YaST SFEEE A /etc/ha.d/
ldirectord.cf,
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EEPLB - .&E?DME% BEEE

192. 168. 0. 200: 80

&R B

test. html still alive
15z
127.0. 0. 1: 80

14.2 : YASTIP A&k - RHIARSS

5] 14.1 : {35589 LDIRECTORD E2&

14.1 "YaST IP faEi %] - € BSHFIE 14.2 “YaST IP f1# T & - B REZ P RIE
BT /etc/ha.d/1directord.cf FENXHATRE:

autoreload = yes @
checkinterval = 5 @
checktimeout = 3 ©
quiescent = yes @
virtual = 192.168.0.200:80 ©
checktype = negotiate @
fallback = 127.0.0.1:80 @
protocol = tcp @
192.168.0.110:80 gate ©
192.168.0.120:80 gate ©
"still alive" @@
request "test.html" @D
scheduler = wlc @
service = http @

real

real

receive

220 SR YaST 1% & IP T1& & SLE HA 15 SP1



EX ldirectord NMEZEREXHBELIEN.

ldirectord %#E28E8EXRSZBUREENREBNATEVUIASRIER.
BEXLREBB[BUAE LXK E G S KB B REHMmAL,

EXAENAZE LVS RAPMIBRE EEFERIESEARS S, MEFENEIRER 0,
LVS BIEEHL IP stk (VIP), ®Ii@idimE 80 ijia) LVS,
RATFMNXEXRZ B E2ENATENIRSHICERLE,

IEAR ST E ESAR S B[BE SV, 245 Web lRBEE@RIRIARS 28,
Z{ERAITY,

EXTHEEXRSEE, @ TRO 80 A0, BMEAGAR gate, RRE
FRERERRIERE,

FEEEEXARSB NN F R P LERIENREAR,

@ HKEERIAEEEESLRS R EATEKRITSREY URL,

RAFAaTENMmEAERERF,

@® ZLNRSEE,

HEEBSHATHIZER: ldirectord &5 WiEE—RXEAELRSEE (0),

Fi% © FRIEERIFIER 192.168.0.110:80/test.html 3x
192.168.0.120:80/test.html , MNR LXEEF 3 WA (O) RUKEIRB ELRS
ERAUFIEARY still alive F&H&H (@), ESWUEXRS BN TALPRIER. ER,
BT quiescent=yes & (@), EXRZBASMN LVS ®RAERR, ENERRERD
0, HMASERIWETIRZB/AFNEZERK, BEUMERBHREEFE, ERER
ALk,

© ©0 ®© 66 ®0 O

14.2.6 EHitigE
BRT{ER YaSTECE ldirectord 4b, TEEWRFBEUTNFRGE, AEETH LVS IRE:
o IFMRIREESIARSZBLARIHFIERS .

o MFHT#ARSEE (HARSEE) WIAREBER IP A BNEAZIELARSE. EXRSEE
HIMBEC EBUR TR BRI RTTIE,

221 Hithig & SLE HA 15 SP1



o MERENEHTERSZEE (HRSZEE) MABNMNRGBENESR, EEIRENFH T #E3
H— B NED ., EHEREPERE ldirectord HWERBEIER, CMEELEEFEGLE
Bt, ldirectord BJUARIPEREHE|HthARS3 S,

e BFAHTERMNEMNBEE ldirectord BEXH A e EFS, ELLSHWIE /
etc/ha.d/1ldirectord.cf EERFENH T EHEZZ OGRS LETH, 7T
e 4.5 7 "BREZEDFRET 2 "HENAER Csync2 S EREX K,

14.3 {#F HAProxy B2 & D13 T &

U TEDHIAT HAProxy AN Sl B #HITIRE, AEHTERSEMEERD LEH
EimlR%Z R, EXRAEN/EIERE, MR, SETRAEMER, NTRMaTRED
=, EXMELT, BPEREANIMERRSPEIIITER,
EXTH, BIEERUATIRE:

o IPHuHEFD 192.168.1.99 HIAE F#28,

o —ANEHLUESIP Ml 192.168.1.99.

o HAMIARS2E (BEAT Web AE ) www.examplel.com (IP: 192.168.1.200 )
#0 www.example2.com (IP: 192.168.1.201 )

ZFfCE HAProxy, EEANTERE:
1. &% haproxy BIFIEH,

2. QIBBELANTARK /etc/haproxy/haproxy.cfg Xf4:

global @
maxconn 256

daemon

defaults @
log global
mode http
option httplog
option dontlognull

retries 3
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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 EBEESHIETCERNETIFEE TIRIE R KRIEIN,
maxconn
BIMNHARENRAFREREL,
daemon
BIMIEDR, HAProxy BEREIEIT.
O® ZENNEFHEGHMFEEMIEBMTEIIASE., —LEENT:

redispatch

ERSZEREERAMRERNRRIE.
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log
BEREHNRERTICE.

mode http
BA HTTP #RI\iz1T (34 HAProxy BiNRARIEL ) . LRIV, Ha%s
ER, ARBATESEMRSR[INER, TS RFCERMBERFGHREL.

option forwardfor
4§ HTTP X-Forwarded-For RLAFMIMBNERP, NREBEREBE xR IP
thht, MFBZ(ERLLED,

5iRSBBREILERMN SN I Z BT FFRIR KA (8],
P im el R FEESR SR KA E,

AR 55 28 i m] (R F5 AETEBNARSHI B KT 8],

ZER R RIRER D M EiRE D S FHE— I,

©@ ®© 60

Okt

balance leastconn
EXNHFEE L, BESN http://cbonte.github.io/haproxy-dconv/

configuration-1.5.html#4-balance @,

stats enable ,
stats auth
BR%ZiHIRE (@iT stats enable ) ., auth EIMERETIEFEKF S

HIIENAITER.,
@ HAProxy #it#FIREITEMNE M EIE
0 NHTEBEREITEFRIE,

3. MBS EX F:
root # haproxy -f /etc/haproxy/haproxy.cfg -c

4. YEUATITARINR Csync2 MEEE X /etc/csync2/csync2.cfg 1, UMREE
HAProxy BB & 14 :

include /etc/haproxy/haproxy.cfg

5. BT &

224 {FF HAProxy o & ta & T # SLE HA 15 SP1


http://cbonte.github.io/haproxy-dconv/configuration-1.5.html#4-balance
http://cbonte.github.io/haproxy-dconv/configuration-1.5.html#4-balance

root # csync2 -f /etc/haproxy/haproxy.cfg

root # csync2 -xv

Q =
Csync2 BEEEZB N ERI% HA TTE2(EMA ha-cluster-bootstrap BBEH ., BXHA
T, BERN (ZEMGEREAND) .

6. MRTEMN1E &35 ( alice F0 bob ) EZEF HAProxy, EJ'EH Pacemaker B
&l

root # systemctl disable haproxy

7. BBE RV CIB:

root # crm configure
crm(live)# cib new haproxy-config
crm(haproxy-config)# 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

crm(haproxy-config)# group g-haproxy vip haproxy
8. K3 CIB HE IE(EfItHIR:

crm(haproxy-config)# verify
9. IRRHHY CIB:

crm(haproxy-config)# cib use live

crm(live)# cib commit haproxy-config
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144 BZEE
® http://www.haproxy.org <
e MB XTI http://www.linuxvirtualserver.org/a ,
* X ldirectord WEZER, FENEESHFMIL,

e LVS #MIIREE: http://kb.linuxvirtualserver.org/wiki/Main_Page <
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15 Geo 8% (Buh=8 %)

PRAHhBEEE RN EEEE P, SUSE® Linux Enterprise High Availability Extension 15
SP1 BT FtIB (I E N ERRVBEEE (Geo B¥EE, AN AZUREE ) . XEIKE,
BARHERFAI UGS MRS, XEHE 2 EMNNEERERESRN
SEAR, FTIBRY 3 E (8] #H1TIHA . BXRUFIEAMIZE Geo BHEMNFHAER, BFS
M {Geo BfEMRIEANITY XEH (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 -w 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 # crm cluster stop

5. E5|51ZT =

EFRNETRERREMARS, BRITUTIERE:
. Y root HEFEBMEREZT R,

2. & Pacemaker REZ 2B B

root # crm cluster status

3. MRKEH, BRER:

root # crm cluster start
4. FRAUTHSKNEHRENRS:

root # crm status

AR NIZEERTREEHB.

16.2 AT #HIFESHIAEEIN

Pacemaker {2t 7 SMIEMA T RITRFLEF:

BRI E TP EL
FERLBFEERM maintenance-mode BFJLA—RMIGFIBRRE THIFKRES, BEERE
LML LERE, ELEAREE NIRRT,

BHRETHIPER
BRI E] A — R M E TR EE TR B RIRE THIPIRS, BEERELEETXLESR
/J? .Jﬂﬂ;%ﬂL b'ﬂ]ﬂlj'ik/u\ °
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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

231 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. WETHIZIRA, & maintenance B, ARBRTINSEMRAIZEYE.,
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. STRULEIPMESS S, 48 is-managed iIREA Yes (EIME) HNAEXL,
/S, #IEEERE High Availability Extension 3R E1E,

16.9 RPN FELISHET R

Q iiE: &Y
MRBHEFEN TR TEIPEN, BEIUREREELLNERNEEESIRE — High
Availability Extension REZXEEBNEAN], MREFLET = LR Pacemaker AR5, Fr
BT IEFENEIE (RYER Pacemaker BIBMBERIRRT ) BHEIEIT,
MREEBRESIE NN RLTHIPERANE L T2 BZ T = LR Pacemaker AR
%, Pacemaker FHWEMNFIRBHN—RKIERMEIRIE (RN , CARRE WL IR SR
FHEZTRLEET. B, ERSMERFIVIRE, MARITEMIREE,

MREBAEBHEFIEAN T RAET LIPRDA BXAZT R, BRITUTERE:

1. EEE5|ISHXANTRLE, M root KEENSMHNER.

2. NREMERA DLM IR (ZkF T DLM RIEhZFIR ) , BWIRTEFLE Pacemaker lRZ 2
ATV DX EFIR:

crm(live)resource# stop RESOURCE_ID

XZEK, F1E Pacemaker th&{E1E DLM W ERY 5 ZEFIH BRI AR S BRI
Corosync Bk$5. R Corosync fF1E, DLM FIFIFBRIR— T R RIB L A& Bk %
fEo

3. BIZT &S £ Pacemaker fRS :

root # crm cluster stop

4. RARESIST R,
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faTF A28 ¥E =

N BIEIESR (DLM) 236

OCFS2 238

GFS2 247

DRBD 252

HEBIEEEIEE (BHELVM) 270
HEZIRE (HEMD) 284
Samba 85 288
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17 HHBi=EIESE (DLM)

AZP DR BIEIESE (DLM) 2 OCFS2, GFS2, #t£ MD Fl1gt& LVM (lvmlockd)
BFES/MEXERMEEN-EMEFNEMAHE,

17.1 EBF DLM @R B9thiY

ATERBRE—HES, FEBVENSFTAUBREEENTRBNERZ, WF DM BifltLE
iE, MRBFEFRREALEERMEHE (REEHIDIN, LACP) , MIHAEZIEIE
Corosync FEXTIRBHEE (Z—1M) . BXIFEMER, BENILIE 4.3 "EXUHRENIE
SRS, DLM $51RB3E /etc/corosync/corosync.conf FMEEEHEREER TCP it R
SCTP thisR#ITiEN :

o YNR rrp_mode iI8E A none (RREZANRIFEE ), DLM SBNER TCP, BEE, W

RAREXTURBNEE, £ TCP #EBEAMEARAT, DIM BHEZKM,

o YNR rrp_mode I8E AN passive (HEFNIZRE ), HHE /etc/corosync/
corosync.conf HIEMWECE T 55— MBHIA, DLM FBENER SCTP, EXMIFR
T, DLM 2K 3%15 SCTP RILAITRINEE,

17.2 BCE DLM Bf&EZX R

DLM f&R Pacemaker e tHIAER P ZE R REITRIEFSEM R H 18RS . ELL, DLM FREE
HEEPEIN TR LEFENEREIIR,

Q iEE: SMMATEN DM HIR
BF OCFS2. GFS2. & MD F&t£ LVM (lvmlockd) £Z3{EFH DLM, ELtJ DLM 2
E—NZRECSREYE, BT DM ZFEAE#HEPFAET R BT, BLLERE hTIESR
IR o
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INREHIREE S OCFS2 F1EEE LVM, MR FJ9 OCFS2 FgEE LVM ECE—> DLM £
RS T o

032 17.1 . ECE DLM RIEFRHE

XMEERBES S NRINFRNEMBN — N EMiEMN, 25, ERANELRZIEE
ATATFEMAEE (B, AT OCFS2 MIEE LVM) . BRFENSZEAENMNETAIR
TRERE, ATFESBEERBHENINFAR, BLFRRBESME, "ELEK
BN, HETESMMRE,

EHEPHN— M TRLEPITUTSR:
1. BAIERE, HMU root AFENHEIZESNHER.
2. BT crm  configure,

3. WA Ta<UARIE DM HETHIR:

crm(live)configure# primitive dlm ocf:pacemaker:controld \

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

4. 73 DLM FIFMEMAEFHERHFIREIE— M ERA:
crm(live)configure# group g-storage dlm
5. 52fg g-storage A, FEEMETRLIEIT:

crm(live)configure# clone cl-storage g-storage \

meta interleave=true target-role=Started

6. £ show EEFEK,

7. NRLERECIEME, 5EH commit IBRXER, FEFEA exit B crm HEllkeE,

Q) /EE: HF STONITH %R
KEFA STONITH MEEARZ 1, NREETFMNIANERB NG LFEEIEN
stonith-enabled i8&J false, M DLM FEREUARKETFEMNMERS (HIaNEEE
LVM, GFS2 1 OCFS2) ¥ EixEnh.
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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,
° TR/ZIXAKB B MNMRK/, 215 1 MB MBS X/, ;|RAEK/I\S 4 PB (Petabyte),
° XHEZ 2N HETR.

o WTFHIEENHNRLMER /0 X3, BRE THIEEMEE,

Q EE: OCFs2 W% HF
fX &5 SUSE Linux Enterprise High Availability Extension #2{t#J pcmk (Pacemaker) i
M BRCfEFRY, SUSE 4325 OCFS2, 5 o2ch HEMLES AT, SUSE RIRAtIT OCFS2
RISz H5,

18.2 OCFS2 B IEEXLAHIEF

OCFS1 A#ZiER ( ocfs2 ) BaE 3 E) SUSE® Linux Enterprise Server 15 SP2 FfY High
Availability Extension £, Z{EF OCFS2, BEMEREHEPNENTALLZREAZEARNUT
Bl: ocfs2-tools RILEERY ocfs2-kmp-* &,

It ocfs2-tools BMRIHLANSLAEER, BTEIE OFS2 %, BXIBAER, BESREFMH
bl

~o

< 18.1: OCFS2 sLH#ER

OCFS2 SLR#EF U

debugfs.ocfs2 16 E OCFS XHRARVASLAEITIRIR
fsck.ocfs2 KRENXHRFRERFEITIERMEREN,
mkfs.ocfs2 EEMEE LG OCFS2 X &%, BER

HEVESZEME FNESTEX,

mounted.ocfs2 MMFAFT HEBEER G EFRAER OCFS2 &, 18
MHAFHERLRT OCFS2 IRZMA LK LM
FrBE T mek ) HFTERY 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",
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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 ) FIRIFIKRZRLEM (40 S/390x ) AY4E

P
Ho

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 &

242

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="Started"

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

7 OCFS2 X Zé

RAFTRIA

1 EEEBHR IR

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
FRIMEETR, EHETEA GFS2 FEBUEHRILOHZMEE, AFEEL—
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(EMH GFS2, FHRRERENEIMN TR LLTRENZERR gfs2-utils BIFMLEHR gfs2-
kmp-* &

It gfs2-utils BRMUTERAER, RTEE GFS2 &, BXEEER, BBILEFMI,

*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 FHESFEERFEMARZEIIEMXEXH DRBD RIREM, Ul
nfs. http. mysql_0. postgres_wal &, AXHERAE—RRIBZM r0,
® DRBD MiR&BREXRERS,
EA E/RFIF, J DRBD AT REYRS 0, udev ERMIAIFIRHITSHEE /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. BFFRECED, ZFARNMEIENRZR (BSNE 202 "FFEEE") .

figurations

Meta- disk
internal

20.2 . FIRECE

TEREUTSE:

RIRBTR
DRBD ZFiRHIBH (W)

% i
BEXTRIVENSR

3k O
MR T =R IP iR O S (FIAME 7788 )

ML
4=

BT A0 EHIEIBMRIEE IR, MRITZESRERS, NXBKORIEEZEED
BH /dev/drbdX, HEAf X BEEFRERS., NMRIREFEIRERS, BS
WMEIRERMEEBERIM minor 0,
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10.

MR
ERAMTRZEISFFERBIRS . MREFEA LVM, BEA LM &S &5,

TCHAER
B[ ERYEIR A internal , SKERTAIEE — 1N HZRSIY EAVIZREKRTF DRBD
PRI TTEUE
LR EWETAF S/ drbd TR, FI90, MRF-—NFIRRITHIEZ R /dev/
sda6[0], MBIAYE /dev/sda6[1] AFEZANRIR. B2, WIALLHLIE FAY
BAMRRREBED 128 MB =8, EERITEIE A/ NSRS SRR KEIBEKR N,

FrBXLEEINE /usr/share/doc/packages/drbd/drbd. conf X{&HIREIFN
drbd.conf(5) BIFMIIHFIIEIHER,

. BHRTE.

BENINMASEZ/ DRBD FiR, ARBRHRTFTM.
BHRBENTARAZTFRLEE.

. QNRE¥S DRBD /A LVM, NMEBEE LVM BBEXHFHREN—LEEN (ES0 LVM B2

EIN) , YaST DRBD 1R e] BT LLINE L,

LVM id & 281§ £ 3648 DRBD FiRHY localhost B2 RFFFNEXINTEEE, RAEE /dev/
drbd #33%E LVM &%,

Bign, wNR4% /dev/sdal FA{E DRBD #ifR, RAKIBANIREBHIER LVM TiEEPH
£, EFMBESOLIREE, BREEINEN LVM 12E1TIRZEEIEE,

BE A RTFEN,

4r2258 20.3.3 T "WIIR{LFNFEINL DRBD FHiR",

20.3.3 ¥Rt 0#g={t DRBD &R
EEZETFRAAREL DRBD 5, BEHITHIENE RVIEL:

259

1.

£ alice 1 bob X M m L, #IRLITEIREMETF:

root # drbdadm create-md rO
root # drbdadm up rO
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2. E84778 DRBD HRMWIREFRE L aTE], BIELAFIN:

* MNRFET =LA DRBD iRZFHEBHERELME (190, @IFERSE 203 7 "RE
DRBD R 55 "HFTiAfY dd s HBMXERAELEN ) , WEEIBIM TR LEAMUT
LRI VIIREREL T IK:

root # drbdadm new-current-uuid --clear-bitmap r0/0
JRZ48 7 Secondary/Secondary UpToDate/UpToDate
o BN, EHET—5.

3. TR alice £, BMEHREISITIE:
root # drbdadm primary --force rO
4. ERAUTHRSRERS:
root # drbdadm status r0
r0 role:Primary
disk:UpToDate

bob role:Secondary

peer-disk:UpToDate

5. 7£ DRBD & & LEIBX RS, 5I40:

root # mkfs.ext3 /dev/drbd0

6. KAXMGREHERE:

root # mount /dev/drbd0 /mnt/

20.4 M DRBD 8 1¥#ZI DRBD 9

M DRBD 8 ( F&Ff#F SUSE Linux Enterprise High Availability Extension 12 SP1 /1) Z
DRBD 9 ( fEBf#F SUSE Linux Enterprise High Availability Extension 12 SP2 A1) , FTTEHUIEIER
BE&R4ET{Y, DRBD 9 AT ZRIRITTEUE X 4 B oL 2B,
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T2 12SP2 25, 7£/25) DRBD ZFi, 15544 DRBD JTiIEFoNsEie AhRA 9 48, BER
drbdadm create-md #1TItIRE, AFEEREREAIRE.,

Q iEE: HHER
{&F3 DRBD 9 B, SUSE z#509F#I5{EF DRBD 8 BY48[E. BRILLASMYES] ( HIgNFRE
BTRBIFAMRE ) FRZH,

DRBD 9 2 EIREIShRA 8 REMIRE, MRE=ANES TR, BFEESMEIBRTHREAGE
{£F3 DRBD hir 4 9 $5EIEI,

MREFHE DRBD FiR, BFESNE 20.5 1 “GIEHES DRBD i2&" THRIFMAER.
ZREBVEHATELTEMLIEMZRWEL TRMNFT R, BMITCATERE:

1. B— P RIREREFVER,
2. EMFATET = LRIFTE DRBD €, BESNE 20.2 75 "% % DRBD fR5",
3. KN RERRNEZFEREET:
* node-id (E#¥EA on 7).
e connection-mesh 27 hosts SRHBEFMEENE.
BENTTE 20.1 "FaEE DRBD"FRREIRE.

4. IE{#ERA internal {5 meta-disk $#AYH X DRBD #iE2H=(8], FRASIFY KZ(EHY
1%, B0 LVM, &, BT THIRIINEREE, FER meta-disk &%, .

5. IRIBFECESHEETHE:

root # drbdadm create-md RESOURCE

6. BURTHFIUIRTL,
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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,

DRBD;———W
DRBD — 'DRBD
&1
£ RE

203 : FRHES

=mEHIZEATRYL (DRBD MY A) MRS EH (DRBD thiX C) . FE MO ATHSEHIR
R, ACHTATERZIRE,

BRVEFIMNBERESIZE. HI0, MREE— DRBD i&& /dev/drbd0 *[I MESHEH
E#IRE /dev/drbd10, MIFETE /dev/drbd10 ERIBXHEHZRSE (BSIH 201 =55
% DRBD HRHECE THESHT) .

1201 : =514 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,

265 it DRBD RS SLE HA 15 SP1



a. BT bob ERALLTFEES, EIF bob ERIMIE :
root # umount /srv/r0
b. EITE bob AN TS, F4% bob £/ DRBD ARSS:
root # drbdadm secondary r0
c. 7£ alice £, %5 DRBD lREHA K I ERS:
root # drbdadm primary roO
d. £ alice £, & alice EBERETR:
root # drbdadm status roO

5. ZFEIRSERS B H B BB FHHITEEER, PILAER Pacemaker/Corosync 1%
DRBD i&E NS TAMARS . BXE X SUSE Linux Enterprise 15 SP1 #{TRRMECEN

ER, BBLE &5 "REMEE",

20.8 U5¥ DRBD i&&

DRBD piffft T el Rt SCAT S M AYSCFAF2RF drbdmon . ZSLAREFRERMBEEEENSRRRKE
518

DRBD DrbdMon v9.3.1 | Node alice

®Primary

E Quit H Repaint E Clear messages u Pgl E PgUp H PgDn E Problems

20.4 : drbdmon R T — 1M EFRIER

MBHEIW T )5, drbdadm 2@EREIRAE:
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DRBD DrbdMon v9.3.1 | Node alice

Y ® Primary
Connecting

E Quit [g Repaint E Clear mess s u Pg1 H PgUp E PgDn E Problems

20.5: drbdmon R T —MEiIRAZERE

20.9 1% DRBD

B fER L7338 %E DRBD:
1. MTBIRERMIEE ., XPIEERBMFHE, NI IFREFERY,
2. 8 sysctl BEEIRILZEPXIRE, UMIEMEEE,
3. £ DRBD EEEHE X max-buffers #1/8k max-epoch-size,
4. R1E 10 R{BK al-extents 1&,

5. NREBBE—1MEEE T BBU (FEitt& 1M E T ) BREH RAID #ZdI28, iIXE no-disk-
flushes. no-disk-barrier #0/3% no-md-flushes BJgE&SBRTESEN,

6. RIBTEAHBHIZTE., BXIFAFER, BSIhttps://www.linbit.com/en/read-

balancing/ <,

20.10 DRBD &%

DRBD REH RRZAMH, HLLSHOBLENRESMHZHEF, AFS
SHEBINBRER,

Okt

B EEZNERA RN

20.10.1 EEE

gNR¥)%5 DRBD iIREAFETNHEA, RBRECERATRERHIR.
KRR TEENGER:
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1. FTRALImEGE, ABMU root BAFRFESMHER.
2. BTiz{T drbdadm (& -d &) , MIREEXMH. WA TGRS
root # drbdadm -d adjust rO

£ adjust ELRFiEITH, drbdadm % DRBD FHIRRISKFRECE 5%/ DRBD FEEX
HETEERR, BERSMITRXERA, EMHRERE T BEMERIORR,

3. 418 /etc/drbd.d/* F drbd.conf X EFHEHIR, BAELE, REHHLE.
4. MBHXFNGBER, EERER -d WIERFEKET drbdadn

root # drbdadm adjust r0

XFEEX 4 AZ DRBD FHiR,

20.10.2 EH&

3tF DRBD, FHEXHA/INE ( NodeO #1 node0 EFREEN) , HIEERZPMEEFENE
MBHITEEER (ZW uname -n i) .

MRESINEKILE, BERZERTHAMNBIRE, ATV BB OATAN IP ik, &£
XFERT, aI{EHAS% disable-ip-verification,

20.10.3 TCP [ 7788

MRARTFEZITFR, RAAMPIAERTRERRIE ., FAIAERT, DRBD fERA TCP im0
7788 iplEIB =T R, WARERNTRLZEOMA]UE,

SEmF

gN2R DRBD AENLEMNEFRMZERE THRIMWE, EMZERTRADRRE, EXMHER
~, DRBD FRFF DRI AXRLE, FEERHE, AXMBERAT, FIMEEZICREEHL
FUTFRE:

20.10.4 DRBD i8&7EES
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Split-Brain detected, dropping connection!
ZRRARLRD, BFEEEFHBENTSLBAUTHS:
root # drbdadm secondary r0

NERIRZSH WFconnection, NIEAERIFFIERE:

root # drbdadm disconnect r0
ERERMBENTREBMANTGS:

root # drbdadm connect --discard-my-data rO

B ERNEFRNBEES -1 REE, MIEREFRST R EHREIRE -, Zi0)&=28]
SRR,

20.11 EBEE

PATR A BGRCRS FIR =] AT DRBD:

MBZEN: http://www.drbd.orga

BZ M (Highly Available NFS Storage with DRBD and Pacemaker) XZE,

Linux Pacemaker B¥&E#ERINE A http://clusterlabs.org/wiki/DRBD_HowTo_1.0 7,

RITEHHRHT DRBD B9 T
Dl: drbd(8). drbdmeta(8). drbdsetup(8). drbdadm(8). drbd.conf(5),

/usr/share/doc/packages/drbd-utils/drbd.conf.example AR T #iEFF
) DRBD RIECE .

o b4, ATEHEMERNMBEERHITHEEFSIE, BS N https://www.linbit.com/en/
drbd-manager/ 2 kB DRBD-Manager BI&z#7ER,
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21 BIESEEEIESE (EE LVM)

HEEME FMHSMEEXE, FETRARIREIE X EFFRAFTHENRIE

%, Logical Volume Manager 2 (LVM2) [TiZRTFEIEAMERE, BV BAZHWEA

E¥EEF'E"J?§£H‘#FIEEH%£EEO EZANENZEHZREHETER S At EFHERER S
FITEIE,

21.1 #EEhn
RYETR A T ARINAEE LM

PHNBEIEEE (DLM)
B B SR BIE AN B AN EN 2 B HEZIRASE],

BiELEEIEE (LVM2)
LVM2 R EERENDR, PR —MEEERENHESMHE,

HEBEEEIESE (BHELVM)
BE LM —ARTEEMEPRER LVM2, IZFEHITLEEEIRE, URIFEZEME
E# LVM2 FTTEUE, B SUSE Linux Enterprise 15 #2, BSEH BERA lvmlockd, B TR
FrE#18Y clvmd, B Ivmlockd BIiFAES, ES I lvmlockd &% BIFEMII(man 8
lvmlockd),

SEMBIES
B (VG) FIiZEEE (LV) BET LVM2 MESHE, SHERZS MIEMENEFT, 25

BETEHE, Tl h—MEHnsE, GrIUER LRIBEXHRA, EHENMER, FERE
VG B, HE VG AHZEMEFEMN, RS NEVREER,

21.2 #5310 LVM HECE

MRAE T EK:

&

B
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o BHEMEFIRE A, flW, ZHEMEFIRZ @I LT EE, FCoE, SCSI, iSCSISAN
g, DRBD* {21,

e BRELEUTE: 1lvm2 1 lvm2-lockd .

e B SUSE Linux Enterprise 15 #2, {18 Ivmlockd ¥E0 LVM2 B¥&EY B, MABER
clvmd, #fR clvmd sFHPIEFRETT, BN lvmlockd FLiERED.

21.2.1 EIEMERR
E—ITRERITUTEERLS R, UEREPEERZY
e 8% DLM &R
e Bl lvmlockd &R
o SIEHZEVGAHI LV
o Bl LVM BiEHIR
032 21.1: BIE DLM HiIR
1. M root AFPBMEIMINZHER,
2. REREF RSS!

root # crm configure show

3. NREZEKE DM FiR ( RBANMWERBMEARTE ) , MLTiz 21.2 "6l

lvmlockd #=i&",
BN, NiTFE 17.1 "EEE DLM BV EMH"PMARE DLM FIRFIENERAFERT
(=38

372 21.2 : 8I# LVMLOCKD #iR
1. BA root AFPBMEMIEHER.
2. BITLA T e LU E BT IRIERE.

root # crm configure ra info lvmlockd

3. M T/REE lvmlockd FHIR:
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root # crm configure primitive lvmlockd ocf:heartbeat:lvmlockd \
op start timeout="90" \
op stop timeout="100" \

op monitor interval="30" timeout="90"

4. ATHRRESINTRLEREE lvmlockd FIE, BRERBRBERMNIZIEETIZE 21.1 "G
DLM 5" R A fETF IR EARA:

root # crm configure modgroup g-storage add lvmlockd
5. EEMTMAVENR:

root # crm configure show
6. RERREBEBITER:

root # crm status full

012 213 IEHZ=VGAILY

1. BA root APBMEMINEHER.

2. RRECBERNMHZEHE, FEAENRIELZ VG:
root # vgcreate --shared vgl /dev/sda /dev/sdb

3. I LV, E—HIBAHEE:

root # lvcreate -an -L10G -n 1lv1 vgl

0i2 214 B LVM BERIR
1. BA root AFPBMEMINTHER.
2. BITLA T ar S UAE BT IRRIERE.
root # crm configure ra info LVM-activate

IEFRIRATZTERE VG WEE, EHZ VG R, BFMAER LV FERIN: HFIERIFHEZ
B, HFEREXNREIAMEN, BENAE extd ERMIERGER LV AER, HZEX
IXRLAF OCFS2 EHEXHRS.
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3. EERRMNERE V6 S, RIBEIAR, EFTFIEP—NER:
° WTFAMKGRAEER, BEMHCHEED:

root # crm configure primitive vgil ocf:heartbeat:LVM-activate \
params vgname=vgl vg_access_mode=lvmlockd \
op start timeout=90s interval=0 \
op stop timeout=90s interval=0 \
op monitor interval=30s timeout=90s

° JHF OCFS2, BERAFRHERI, FIFHEHRMEIEMERN g-storage 4H:

root # crm configure primitive vg1 ocf:heartbeat:LVM-activate \
params vgname=vgl vg_access_mode=lvmlockd activation_mode=shared \
op start timeout=90s interval=0 \
op stop timeout=90s interval=0 \
op monitor interval=30s timeout=90s

root # crm configure modgroup g-storage add vg1

root # crm status full

21.2.2 AZF: £ SAN LI58+&E LVM 5 iSCSI 52 {E

DATRAREABE SAN 2, FH ISCSI BiSHEIZNEPiR, KBEENE 21.1 EHESE
LVM iR BEHZHE"FIR,
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LV

VG

PV

ISCSI ISCSI

= =
SAN 1 SAN 2

211 . ERANEE VM REXZFHE

TS5 WREX
U FiT RS AR R EROFT 250 |

HERME— SAN 2. 541 SAN Box BBEEZSHEACTH iSCSI Bif. HMTHRES:
iTFE 21.5 : 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. thiRB|=EEN+., WRFESMNRIU, FREARAL/EEHBMNIEIE. EAFF, K
MERLE ML,

5. RDNFRY iSCSI BAR:

a. IR EREDR,
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f.

g.
6. HIMESERBHEHITHIA.

BERM.

ABIRBM ., BMEERAWNTARIEI:

ign.DATE.DOMAIN

EXBANESER, B20 3.2.6.3.1. Type "ign." (iSCSI Qualified
Name) (3.2.6.3.1."iqn.” (iSCSI BRERB#F ) 2£E ) —73, Muk: http://
www.ietf.org/rfc/rfc3720.txta

 IRFEHAMEE BB, AJUHITEN, EZWERAREBIRZERIIRFRATT 2

_E"JO

. BEAR,

EREFEARER, FER Scsiid,
BEHET—TRX.

7. YTABENH /etc/iscsi/iscsid.conf, $¥8% node.startup Eigh

automatic,

MERNFHVIRE iISCSI RETRF:

1372 21.6 : ECE ISCSI X212 fF

—

275

BALR

. BT YaST, AR E MRS » iISCSI RiLtEF
. MRBEUENSISHREE) ISCSI RiLizfF, HiEEs|SH, SNBERERERFI.
. INIREI A IED R A B & AR,

. AN iSCSI BRRY IP Hutit MmO (BEI1T72 21.5 “ECE iSCSI EAR (SAN)") . #H, ]
Bim O FHEREEIAME,

CREASMHEUE, BEAERNMEENAFPBENOL, SWEHELE NI,

EET 0, REIMERMEEEREIIRF,

&
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8. ¥4 R, HEL root AFPBHER,
9. Mial iSCSI RicizFER EMINE:

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:san1
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

{# lsscsi BEEIRE

[4:0:0:2] disk IET e 0 /dev/sdd
[5:0:0:1] disk IET A 0 /dev/sde

EHFE=3HE IET B9, EAFIF, i8EH /dev/sdd 1 /dev/sde,
WiE 21.7 : CIEHE=SH

1. FIABZTIE 21.6 "ECE ISCSI RiLiz[F 51T iSCSI R EEFRI— T = LR root 4b

=
TCo

2. TEMiE /dev/sdd F1 /dev/sde EFRIEHEZ%HA:

root # vgcreate --shared testvg /dev/sdd /dev/sde
3. RIEFELIEEEE:

root # lvcreate --name 1lv1 --size 500M testvg
4, {EMA vgdisplay MEHA:

--- Volume group ---
VG Name testvg
System ID
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Format lvm2

Metadata Areas 2

Metadata Sequence No 1

VG Access read/write

VG Status resizable
Clustered yes

Shared no

MAX LV 0

Cur LV 0

Open LV 0

Max PV 0

Cur PV 2

Act PV 2

VG Size 1016,00 MB

PE Size 4,00 MB

Total PE 254

Alloc PE / Size 0/0

Free PE / Size 254 / 1016,00 MB
VG UUID UCyWw8-2jqV-enuT-KH4d-NXQI-JhH3-J24anD

SIZEHBNRRE, /dev/testvg TRETRMAVIRERM, FIU /dev/testvg/lvl , X
RN LV ERUE, FIBAERA,

21.23 H=FR: Y585 LVM 5 DRBD &2 {EH
MERHBIBROMFHH. BRMMXFKXMOREXIE, WelERAUNTAEE,
1TFE 21.8 : €I¥E{EF DRBD AUBLERNELH

1. €I%¥*/%E DRBD F&:

a. B, ¥iTiE 201 "So)fE2E DRBD"HFTIRY DRBD & &i&E hE/ MR, MR
AT R LRV IRASIY R up-to-date , £ drbdadm status HBIARE U
It

b. BUTETGRNBEESHE (BEXEL /etc/drbd.d/r0.res ) :

resource r0 {
net {
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allow-two-primaries;

. BEMMEEXHENE S-S, Fu:
root # scp /etc/drbd.d/r0.res venus:/etc/drbd.d/
d. A IR LBITUTGS

root # drbdadm disconnect roO
root # drbdadm connect rO

root # drbdadm primary r0
e. BT RIVRE:
root # drbdadm status rO

2. 4% Ivmlockd ZFBIE H=E B STE Pacemaker BB, HEEMKET DLM HiERE, §
KEFEQMEBRER, BSWITE 21.1 "G DLM #FIF", #EEza], BWIANILHRESER
£ FRYINEE. BIBAMER crm status 3K Web RE B IFEEITHIRS

3. (£MA#< pvcreate /& LVM BYES, U0, Eik&E /dev/drbd_r0 Lk, &<&ME
T

root # pvcreate /dev/drbd_r0
4. SIEHZ=EA:

root # vgcreate --shared testvg /dev/drbd_r0

5. RIEEECIRBIEL, BENJEEEEREEEM AN, H, FERUTHSEIE4
GB FUiZ4EE:

root # lvcreate --name lv1 -L 4G testvg

6. ME VG RHNEBEETFARERARADIRIBAERME . BHRERSEENRZESE
SRREIN, CMEERUE VG B ell#THENHF,
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FTRXLEEES TG, BIR]BEE IR TR —##1T VM2 ECE.,

21.3 EXRESIBH LVM2 185

IREURETRERZEF—MIEEER (S IE12IRE N DRBD MBRIEEREXMER) ,
BiINERAEE LVM2 135 PV 19i& &,

gn, WRE<S vgcreate FRAYIBIRZMIERGZIRIRE, DRBD £ 4REL, #HMEN
DRBD HIM mmnHIER,

Z(EH LVM2 B98MEE, BHITCATIRE:
1. REEXH /etc/lvm/lvm.conf HIEZEA filter FLH91T,

2. HRRRIVEAENRAIRAIE, sIHEE Q" RAEZAMIIREERN, RIENTRER
EEETIZIREIRIANIRE .

3. EffifR=J /dev/sdb1 BVIRE, BELTIEMNURINAFRIAN:

"r|~/dev/sdb1$|"

EMRITEERINT :

it

filter = [ "r|A/dev/sdb1$|", "r|/dev/.*/by-path/.*|", "r|/dev/.*/by-
id/. %", "a/.*/" ]

¥% DRBD 0 MPIO iz &{BiELE M B IREMILIRITUN TFIR:

filter = [ "a|/dev/drbd.*|", "a|/dev/.*/by-id/dm-uuid-mpath-.*|", "r/.*/" ]

4. REREXHHRBEEFZMEHETR.

21.4 MIRE LV BT 2IE+5%E MD

fE%& SUSE Linux Enterprise High Availability Extension 15 BH#EL, ##& LVM B89 cmirrord B2
FH. BNENBNEREPNRREZEESIBIEE MD, 3E MD RRNEHEZIRE", BE
FAF RSB THRA-RY RAID flEFRER AR,
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21.4.1 IBZEINTRAIIRE
RIRERAUTROIRE:
 BE—IMUTREE, EHTR alice # bob 4HAL,
° B test-lv MIRBEEEEETE N cluster-vg2 MEHBIERN,

° %A cluster-vg2 MR /dev/vdb M /dev/vdc AR,

root # lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

vda 253:0 0 40G 0 disk

F—vda1 253:1 0 4G 0 part [SWAP]

—vda2 253:2 0 36G 0 part /

vdb 253:16 0 20G 0 disk

F—cluster--vg2-test--lv_mlog_mimage_O 254:0 0 AM 0 lvm

| L—cluster——vg2—test——lv_mlog 254:2 0 4M 0 lvm

|  Lcluster--vg2-test--1v 254:5 0 126G 0 lvm

L—cluster——vg2—test——lv_mimage_0 254:3 0 12G 0 lvm
L—cluster--vgz-test--lv 254:5 0 12G 0 lvm

vdc 253:32 0 20G O disk

F—cluster——vg2—test——lv_mlog_mimage_1 254:1 0 AM 0 lvm

| Lcluster--vg2-test--lv_mlog 254:2 0 4M 0 lvm

| L—cluster--vgz-test--lv 254:5 0 12G 0 lvm

L—cluster——vg2—test——lv_mimage_1 254:4 0 12G 0 lvm
Lcluster--vg2-test--1lv 254:5 0 126G 0 lvm

O E=: BRIBAN
FERINIBEIEZHE], BNEZESHYIEENETEST AR, NREBEEERT 100%
WYEEEE, WIBIREAN, AEERELERIJAZENE iR, WARLEX
IR RIMENR T 1515 B SR R AYEIR :

s BEHEARBREBEHEMR ( mirrored £ ) , FEEAERKIBFAENRE—ME
LE#THE?  (HE, WMRERHE https://www.suse.com/documentation/sle-
ha-12/singlehtml/book_sleha/book_sleha.html#sec.ha.clvm.config.cmirrord &# #1
Fri&, J9 SUSE Linux Enterprise High Availability Extension 11 g% 12 E£#J cmirrord
RECIEZTZES, NTRMFEIMIERL) .
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AIABAT, mdadm SEREFLERABEALZERE-ENZEE, EF

BHRe], EERILMEERERMIEFRZEE, HEM data-offset MEIRUR/EZE(E],
NS 8 1.d AR R,

data-offset WAIfEiIR& LIREBEBHIZ(E), FR#5E MD EEBIFETHIEE AR
&, »—AHMH, REEBLINEB/), FERENRREEVUBRNMIBENFREY
EEXl, ATEREBEBMISETEERGHES, BIt, RBELINT
REEBHIRN,

BATEIE data-offset i&EHR 128 KB, MNRKIEERBENE, HEIAMER

1KB (1024 F7) ,

REAEREBSAREMIEE ( disk EIN) ERREBENFH ( core iE
) ? EAmEER ], BEAYIEESHAN, SUBINEEEHIX/I (MERY

EBERREZNZE)

2142 FHEK LV ITREEE MD

MTFIEETE 2141 7 IR ZANRANIZE", BRIBIREIFRIES, AHENER

LV, VG, HAZEHMEFE MD iR&ZHIB,
FRERTEAREMEN ., EEBIREFNITRAXGRL,

1. TS alice ERITUTERE:
a. BEBRIBIES test-1v FIRALMIBIES:
root # lvconvert -mO cluster-vg2/test-1lv /dev/vdc
b. M#EH cluster-vg2 RERYIEE /dev/vdc:
root # vgreduce cluster-vg2 /dev/vdc
C. M LVM FREFRUATIES:

root # pvremove /dev/vdc

MRMEFMIEIT 1sblk, BELFER:
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282

d. {ERME /dev/vdc

. B MDigEE

. R

NAME

MOUNTPOINT

vda 253:
F—vda1 253:
Lvda2 253:
vdb 253:
L—cluster--vgz-test--lv 254:
vdc 253:

O O O o o o

MAJ:MIN RM SIZE RO TYPE

40G 0 disk

4G 0 part [SWAP]
36G 0 part /

20G 0 disk

112G 0 lvm

20G 0 disk

BIEREEE MD 8% /dev/mdO :

root # mdadm --create /dev/md0 --bitmap=clustered \

--metadata=1.2 --raid-devices=1 --force --level=mirror \

/dev/vdc --data-offset=128

BxHEFEA data-offset EINMAT, B2

2. £ 5= bob LFZHZKLAT MD 1% :

REZT S alice:

root # pvcreate /dev/md0

root # vgextend cluster-vg2 /dev/mdO

root # pvmove /dev/vdb /dev/md0

root # mdadm --assemble md0 /dev/vdc

NRENBEBAF AU LT REN, BEZBETHMERRT

\\}t

. ¥ MD i&& /dev/md0 #3aftins LVM HERC{ERANYIES:

/dev/md0 RINEIELE cluster-vg2:

/dev/vdb FRVEERZ] /dev/md0 i%&

. N\&4H cluster-vg2 HERYIES /dev/vdb :

EE% LV B EI8EE MD

NEE: #RT

BRM,

REFITIEL R,
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root # vgreduce cluster-vg2 /dev/vdb

e. NMiRBHFERIRE, & LVM RBRZIEEIR50ES:
root # pvremove /dev/vdb

f. % /dev/vdb 7RINFE MD i%& /dev/mdo :

root # mdadm --grow /dev/md0 --raid-devices=2 --add /dev/vdb

2143 IBZEHRINLE

MRIMAEMIZIT 1sblk, BEEFR:

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

vda 253:0 0 40G 0 disk

Fvda1 253:1 0 4G 0 part [SWAP]

Lvda2 253:2 0 36G 0 part /

vdb 253:16 0 20G 0 disk

L-mdo 9:0 0 20G 0 raid1
Lcluster--vg2-test--lv 254:5 0 126G 0 lvm

vdc 253:32 0 20G 0 disk

L-mdo 9:0 0 20G O raid1
Lcluster--vg2-test--1v 254:5 0 12G 0 lvm

215 BZER

BX Ilvmlockd BiFAEER, 520 lvmlockd #% B9FMDi(man 8 lvmlockd),
B M) http://www.clusterlabs.org/wiki/Help:Contents 2 &k#J pacemaker #B#E7RPIREN TS

BN o
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22 EBEZ1RE (B#5E MD)

HEZIRE (HE MD) B—INETRHEHMEESE RAID fiEFiRS%E. Bal, 85 MD
PEEERM T RAIDT IR TT&R . 7£ SUSE Linux Enterprise High Availability Extension
15 SP1 A, FEFft T RAID10 HAFIbEhR , WIREE S RAID10, EBFAEMEX mdadm
amTHA 10 Bk mirror , ZENBIUEICIENERAEESE MD,

22.1 #EESHhA

B8 MD IRMAEREIMEHER RAID1 B932#, BT RERZUIRIEEE MD ERAMNM AR
&, WMREFE MD H—NMRERENE, WESTHAIUBAZ—MREREE, FERAESN
H#ETEMRT UIRHERKENTTR. 8% MD FEZEA Corosync MR AR BIEIEEE (DLM)
T B E R,

85 MD REARRBEMEN MD R& —HE5I SR BED. AR DM ZREE, T2
EAFRRIERENEEIRE,

22.2 GliEEEEE MD RAID 1%
ZE3K
o —ANEZET Pacemaker HIFEIGITHIEEEE,

° DLM FUFIERIE (BRUJECE DLM BUER, BSIiTiE 17.1 “I2E DLM BYER]
B,

o ZUBMANMAEMWARE, BUERRI—MRBFRNERIRE, ZERREFEIRER

F PR Bl T REE T

o —NEBLREME cluster-md-kmp-default,

1. BHRIR DLM FRESRENEIN TR EEERIEIT, FERNU TS

A

MEBRIFRE:
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, &
AE/EEF x86 5 AMD64,
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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:

. ERET—2 281, BRFRELEUTE: ctdb., tdb-tools #1 samba
( smb # nmb FEFTEZXLR ) ,

Q

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. EAMBETRLITARAENRO 4379 , X2 T{E CTDB B S EHMEHTRE
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,

A+

samba-winbind B HEH,

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.,
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2305 §§1EI§\
® http://linux-ha.org/doc/man-pages/re-ra-CTDB.html| 2
e http://wiki.samba.org/index.php/CTDB_Setup <

e http://ctdb.samba.org 2

e http://wiki.samba.org/index.php/Samba_%26_Clustering <
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24 {#EF Rear (Relax-and-Recover) SEIL R VR E

Relax-and-Recover ( “Rear”, ZERSFE 7 Rear ) BRIERAKEERFANKERE

HEZE, ER—1 Bash HAKS, BEEREBEEEREICERIMNAMRIPIISTE £
IRIAEEXLERIA

AEEREB UL AR RO BRI VORI E MRS R, BEt, E&REEFIIOEZ FIHEFN
PriEEEXEE,

24.1 #BEESHhA

ARILBNET — IR IIER SRS, CAKER Rear INSEMEFFFRITHELRLS R, 5
oy, MIRM T —LEBX Rear R, EFER—LERF, SMHARNMEMNTENES.

24.1.1  RUERIEMRE T

ERIMERAE ZFIREUER: 24 IT BEEMESFERFAEANG, THEENME, H
BIRIGERE TR, MREREARCIBIERE TR, BETHERUTENCEN—LER:

° XD :  WEMIRMEHITAIFERIXEI T, FId B TRERIRM A T EE(IR™E
. WEXLERMEBIREREFHIDMRER. BIERBRNSE: TN,

° MEiTRl: SHWERZB— L, BHMLEXRPIMER, WXL SRR,
BRR—TF, EETREAREEEMNGE, UREFEXEAENZER. RIEQFM
1R, ERIERE ISR S IT ER 2% 2 15%,

o VIEMETH AL HIFERIER, MNERE. BIFRIRMERURIL IT EiiiRiE
FETF. EXSEMIRMER—LLARS KME, MFELE R,

o Mid: EXFAMITLE, Widizitkl, SFELMNEH—K, ERASEE IT EhhiRiEHE
BRI AR

&

B
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2412 KEMRESHRETAL?

MREFHMBERHIRENRACRIA (P TEMERR - fI30, BEHRE, BERHERA 0]
B) , BREZCNRZAS, IUEHERMEGSEREWENESG LECE, ECIEBRE
ATRARERENENHMEX T, TEEESRFNET (50X, XAERAHNRRRE
X)), WREHLRKSISMHERF.

24.1.3 KMEXE WIS Rear BBETE ?

ERFERBITHIE, SIBXANENHAERERKLEIBMRERE, ZIRERAEZ —MK
ERRERF,

MRAFEMIF, EAIUBKRZHROEST (WRFE) , NERERAKSISMRERSE, AR
NRELEREF, RELEREFARELERR: BE, EREEMTF (DX, XHRA. X
=), RENENPMEXHT., &RiE, ERENRRIISNEHERF,

24.1.4 Rear E3K
ZE(EM Rear, ZLEEMMARIMNAS: BITEFIMERTENL, CARMBRELNNSTTHEN, 28
FIsRiE, XETEAYMEE"ZIEE TG — RN &t HEREBEARAZENIERN S — RN,

0) &&: ESHERNBHNRER
MBENMEG B ERANERNEF A TE~MEFRANENER, W Rear AERix
HEIRAER,

24.1.5 Rear IRAEH

SUSE Linux Enterprise High Availability Extension 15 SP1 #ELA T E1FF &Rt T Rear iRZs 2.3:

rear23a.
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© iiE: HEUAFPEHESES
BX Bug 28, TREMLEEREMEEEHAIEENENASHHRE, NRFE
SMRIEIEMRETIE, BIWESIMLESH Rear FRFTEIRA,

REETHR Rear BYLA R 0)8 :

o ZHEMSTE UEFI RA LMK MEME , BELFEZE Rear 1.18.a fxF1E ebiso, RELLIR
AZHFRIENFTE /usr/bin/ebiso , IEEIFT ERFEI# UEFI 7] 5|5 Rear &4
I1SO A%,

o WNREFER— Rear FRASLI AR 3 F2 0@ TMLH BINEET Y, BAEEH
Rear, {B51REB1%Z Rear 81, HEAREERERIIKIEMRE /5% !

* Rear AR AEFHZ MR BIF N RER, JLEBERIT EBERRILPR, BRIZLER
LRIVRAEZIME S — P REE R,

FEUTREAT, EFE2EEFRRIEMENIEREITIE:
o ¥ EA Rear FRAEH,
* FHJEF Rear Y,
* 37 Rear (EAMIEMRE,

o FHRERGEMN (FIIN parted. btrfs REMLBHE ) BT,

24.1.6 3¢ Btrfs FIFRH
AIRAER Burfs, EEBEA TR,

BHWRAREETE, EAEEREFE
ENVFE Rear RAE 1.17.2.a, LRAZFFERE [EERBtrfs FEEM (FEERETF
),
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BHRREIEREFE

O us

LEBEERETXMHNENREEZMIIRE Btrfs REBFE,

RE Btrfs X R LHRHMREBFE/LFASREMA#MESE (EH Btrfs EEEARE
HlINEe ) , BAEEAETXHNSHIRGR, LRI TEXGHITEN ., £&H
B, REXAFHRXNEEREXXGEXRNIFE, B, BT ERRERESIEN]ARIE
RIARZE LRVIRTS,

&/ SLE RAFEZILECHY Rear BE
540, SLE12 GA. SLE12 SP1 #0 SLE12 SP2 ARV BEE B M NREIRIRE Btrfs BRIAG
., BLt, {ERALEH) Rear EEXUEXREE ., BSIROINXH /usr/share/rear/
conf/examples/SLE12*-btrfs-example.conf,

24.1.7 AEMEMIEA

Rear BEME G P] MAHIIRIR (fFIUNFER, [ATFE. DVD/CD-R) Stifid PXE 5| SHIUIERE &
Z (BE—INRABFENMERRIERF) . FTUMRIRD 24,1118, BENMBIBEEFEMSE XY
R4gH, 90 NFS,

Rear "B H&ln, MENEHEITHAR ., BIABAT, Rear XFHEM tar mISHMETE
=A&MMIE (90 Tivoli Storage Manager. QNetix Galaxy. Symantec NetBackup, EMC
NetWorker % HP DataProtector ) , X% Rear 5H{E& 1 TEK EMC NetWorker B8 &M
MRBIECE, BES WA 24.2,

24.1.8 EHARLIE
BHELEIIMERER Rear BINHITIRE, EEMITUTEARTE:

iRE Rear MRS NRRIRTI
XRPRE LS, I, 448 Rear EBEXfF. HE Bash lIA, UALEEELZERAL
BHNBRTTER,
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BIBMERRAS
EERIFMARIESZITHE, A rear mkbackup SLEIEXGENR, HEMEE
BETRFER Rear MELXKIEFNMRERLS.

M VxS 72
B EM Rear SIBVIERERAG, SMESEMANERELIE, AN THEN LR
BHUREEFIMERIEAEE. BXRAT, BSNE 24.1.4 75 "Rear 27,
MIFERIRE
KERER, BREFARGIEG (NRFE) . Ala, 515 Rear RERLE, HEM

rear recover mLBRINMELRIER,

24.2 % E Rear FIIEMERRAE

EigE Rear, BRE/NVEZEYRIE Rear BB /etc/rear/local.conf, LEINTURIEEE
YmiBE T Rear #EZ2—ZB57HY Bash BIA,

BEME, BEEE N Rear MZMITHIMN TES:

o HIBMALZREL UEFI S|S0t : MR AFZRIE L UEFI 5| EMHIEFSIEN, BL
B ebiso FIEFI1T/A/NME /etc/rear/local.conf H:

ISO_MKISOFS_BIN=/usr/bin/ebiso

o MNEIEMXEFUARIEICIRIEFKEMERS: XFEEHRE /etc/rear/local.conf
PEEE.,

o EESCIEBMMINGR (X, XHRGK. ER=, FF): XuBE /etc/rear/
local.conf AREX (a0, ESHEFRWLEN SR ) , EECIBIFTERS, EoleEEEIEE
Bash B,

o MEFTRENTIFAIN: ZEFEX Rear EMMERREFNAN, HEEIFE Rear EXR
RIEFHITHVRME, BFEYRIE Bash H4,

ERCE Rear, BRFEINEDIRINZ /etc/rear/local.conf BEXHH ( UBIRIEEEX
4 /etc/rear/sites.conf EMNBFRER, B2, MIREBEXREBURNIREMERRIILEX
4, Rear &ML FERIZHE) ,
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FiE Rear BE L ENREEIAESESE /usr/share/rear/conf/default.conf Hig

&, examples FERPREHET —LAHFEE (4, /etc/rear/local.conf FigER
I8 ) BRBIXE (*example.conf), B7E Rear FMTIHF THEIFMEE.,

BROZ(ER— AN LRNROIRE X HEAER, ARRBEEEWNEIETIAE, ULeIREME
EREXH ., NN ROIBEEXGTREHZED, AEBEMMESHERALRIISE /
etc/rear/local.conf X#HH, BABRFEARBIIROIEENY, EAXLEXXGRME T
RAFHERENTEMELA,

{5 24.1 : {ER NFS RSB BRMEEXXHEH

Rear FJTE ZMEIE FEM ., U TRAEIER NFS RS F[IE A EE 0 IERE,

1. ¥&B8 (SUSE Linux Enterprise Server 15 SP1 EIB$ERI) V@IS NFS HEZHF RS —
ERTiR, {FH YaST iR& NFS BRs388, MHk: http://www.suse.com/documentation/ 2 ,

2. 7 /etc/exports XHAREX NFS lRZ2REE . AR NFS BB LB R (EfEF
FMHBEWMAE ) BB EZRIRNED, Fg0:

/srv/nfs *([...],rw,no_root_squash,[...])

$§ /srv/nfs Bk NFS [R5528 L &M BIERIZ, HIRERALD, Kr]RERE
no_root_squash, EJ rear mkbackup #&<LA root BRiE1T.

3. iFEE A BACKUP &% (ERREBX /etc/rear/local.conf A1), UAE Rear 4%
XHEENETFEHEMNEY NFS fRZ88 £, ELXRRALAFHY /usr/share/rear/conf/
examples/SLE*-example.conf FiR#tTRA,

5 24.2 : {£F EMC NETWORKER EE=5&» T
EFEAFE=AEMTERE tar, EFZEE Rear BEXXHHFHITHNAIRE .,

BAF 2 EMC NetWorker FI/RABIECE . FILEEE R ERIIZ] /etc/rear/local.conf
F, FRIBEMIEEFHITIHE:

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"
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243 BIEMEZRARSR

RIES 24.2 TAMABRCE Rear j5, EAUTHSRIRBMELRKAY (B Rear MELRRERF)
M &1

rear -d -D mkbackup
ZEmSRHHITU TS IR:

1. IMERRAFEHRERER, TERBEXMENRE (DX, XHR%. XRR) M5|ISMNE
BEFNES.

2. EFAE—TCWRENERLIB— 5| SMERS. LM Rear MELREFHETER
ERERBRIPHURR, ERAZEREFREEIEIMIENREA,

3. HAEEENEh TARENRARMAL X,

24.4 ik E111=

BIBME Rz fa, HFEBHEREAHNMNNHTEN LN XRETTE. BBESNE 24.1.4 7 "Rear
2o, RN ENEEmRE, ArIENETEN.

) & EAREE ERTLENS
MHAETHEN E2EMNRIOEMRELTE, BFERMEMRELTE, WER—tRMEAET,

WiE 24.1 . MR EN ERITRERE

1. BIBTES 24.3 THEIEMIRE R4ZIRE| DVD 5% CD 1, UABIEREIRA, &, &9
PAEL PXE (EFMLE515

2. \IREIRAS|EMXTTEN,
3. NEBERIEERE,
4. A root AFBMER (XEZEE) .

5. IAUT GRS BMERRERF:
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rear -d -D recover

=fF,

24.5 MIIERIRE

BRELTTER Rear FTITHIZIRIVAT, BENIMEITIE,

6. MELIETME, MERBEMINELIERYE, HEZRAAIELEHMEFERFRRRL

MRIEEKRE, FREFTEZREAZMOESG. ARRERILE 241/, ERAEEE/T
S (EAEZ LMK ZENRIBRRSIERIBEITTEN ) UrEIRIF,

rear recover mYPFHITUTEIREK:

/3 -BUKES
1. MEHMERR (AKX, XERFNERR) .
2. NEHOHRIRERFIAEFP XM,
3. IkE5ISIEIER,

246 BEZER

® http://en.opensuse.org/SDB:Disaster_Recovery <

e rear FHm

e /usr/share/doc/packages/rear/
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IV

B 3%

B 307
MRATE 317
HEEETH (m917) 318
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It
oHY

A

m:

AP rIgERBRI S EMASIER I, 55I2RIF RSN High Availability
i, AT, B—LLXAEFATARFMEHINE High Availability FIREREIRE, AELF
HEF SRR,

= e
Al TBERERYVBTE
W S o (B R B B RS T B B Y B S S

BELETHAG?
FEEMSIEBEFREME AT High Availability Extension $24t#9 High Availability
LREAP,
B (LZEMZEREANTY FAFIR, #E High Availability Extension & BE{E 9 SUSE
Linux Enterprise Server 15 SP1 ¥ RZXEBMHETRL, URBETENLERER
37 High Availability #8128,

FTERET RIVREERSERE ?
WNEE 4 = “EA YasT BHEERAMMA, ITHEEEN, BETFR— 1#HENMETREERE
{EAMERER bindnetaddr, mcastaddr #1 mcastport,
& /etc/corosync/corosync.conf FREEMENEEFENEENMBERHET R
#EE .
WRERINZET, BEHEE /etc/corosync/authkey XHREEMBEED = LR
A,
B% nodeid MAYMETE corosync.conf REEHWIIMERE; FIET =LA authkey X
FFER IR

BB R AR AR EIT mcastport FHITIBIR ?
MRATFEHETSZEETR mcastport BBGASEFALE, XETRFLEEETN, TS
AR 4 & “(ER YaST B iR ek (RRMGEPEANITY XERFTAFER YasT 5|5
HIARITHIRIRER, BMHREBEESEMARE,
ZffR mcastport AEFHAGERELE, EREZNT R ERIBHAEIRE.
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BMEET S EREEENT Pacemaker #1 Corosync ?

BHE, Bl Pacemaker th= /25l Corosync fkZ . BN EXBNRZEBEIET, BEA
AR <

root # crm cluster status
MREAIREIT, BRITUTHSREBD:

root # crm cluster start

A2 HEICE

A ATEMRE B B S ?

Pacemaker K EBEXHEAN /var/log/pacemaker B&, FEHR Pacemaker HE
X2 /var/log/pacemaker/pacemaker.log , MIREFXAZNHEX G, BERE /
etc/sysconfig/pacemaker FEIEFICKIZE (Pacemaker BEEMEEXH ) . MR
ZEENXHHEET PCMK_logfile, Pacemaker 13{ERLLSEE XHIERIZ,
MREFZRF—METRAMBAXAEXGNEELRE, FBRINFACIEESmEEE
TROMIRE ? L TRESER,

BERTEM, Erft2BEXGFEEHEMEFNEMRERER ?

PRIEZ AR, BN pacemaker-execd SFHFREFARICRESENBEMIEIE, iICRAE
BIMNRESFERSEE. Blt, RE8/\HER—REMMIENERE.

BRWRET—FEXWNR, BrERIESERG?

ERLHARMN --verbose S8, MRBIXMITZIEE, BiIAAHESTHESFEA, BFS
MBAFIEREIE (sudo journalctl -n) AFKBEAHMIET.

SNMAISRENPR B T3 A TR AV HLIA ?

308

A crm_mon @<, THERTZEREFNALIER (RN -0 ) LT AENIRSH
mIR(-r):

root # crm_mon -o -r

RERER, ERATSREH (EBUE, B% crl-c ), REFTERERMT:
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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/pacemaker/doc/ 2 £ {Pacemaker Explained)
( Pacemaker ii#BH ) PDF X4HJ“How are OCF Return Codes Interpreted?” ( 401e] fi##%
OCFIREIXHG ? ) BRRHANBT =M AERIRELE,

MFEBERE?
RIFRERMETIIHRNED), BERATHS:

root # crm history log [NODE]

¥$ NODE EMANEBERENT R, WFEREBZH., BXESER, BBUEAST A
EIER",
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IMABIEFRHIRIR ?
EAMNTGHL:

root # crm resource list

crm resource cleanup rscid [node]

MRERFUT =, WEREERET R LER, ESEERILAES 8.4.3 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.

MRBEARENEERIRSE (MEAETIRE ) , BWERARF STONITH FiREN S /F
WMET R EIETT, FRALRAMETRERIRE (IR) . HESH STONITH FREE!
Hitn]ABINRIUE, BARAZREMEMRBD,

At LREFHB STONITH R, ZRBERLERFK ?

B/ STONITH FREU IR ENIIR, EeTAFoNIFULFIRIEA STONITH =R
&, WelANIREBES (I, NEHEM) R, XEURT STONITH &4

Fi. pacemaker-fenced {ERZIIRFKREIKFARF# B 5T =AY STONITH iR, 2B
HIEIZYIRPEI T = STONITH FHREAREX A (Fik) .

R pacemaker-fenced EE{THHY STONITH FiRIREAERIENTIRAPIZAE1Z
Ta, eBiEnEMT S LM pacemaker-fenced 3£, MR BT RREREH M
pacemaker-fenced SEFIFVENTIRF, MERKISKEUBNERT R L4

FiH STONITH TR AT AR BRKRK ?

MRMEENELKR, BRERREFIERFILET, RALMRERE, NRIARBER (
HRMR) FEFMK, NERLNREE—RIRERSHERS,

R, ERN LRSS ELRN S S HEN, MREFES NN VRS LR
N B ERIFTIPRE, WiXAJgER= £,

il

A5 [hS¥EiEx

IMTA R LSRN FRPRBRSERHAE ?
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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,

MR TH R ?

history < BMANEIN
e {EF 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"

MEfEF SIE UNERERE ?

312

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

BEMREERIED

B RAEBEXBI Hawk2 KB BEXERERIEBNES, BRENCIZIERERS
ZECHIERREGIEBMAN (CA) ZERHVIES:

1. ¥ /etc/hawk/hawk.key EikhFAEZA,
2. 8 /etc/hawk/hawk.pem &ikF Hawk2 N HiZ HRIIER,

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?

5 pssh m<LAITEMLLES . MIRFZE, EKE pssh. SIE—XXHE (FIU0

hosts.txt ), RFELEIAIFTE IP sk ENREWEAEEF ., BIRFICAER ssh
E%Z hosts. txt XHERIEMBBEEN., WR—ESHME, BNT pssh FHEA
hosts.txt X (£ -h ) FIRERN (£ -1 ) , AUEFIFRR:

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 pacemaker-execd: [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 MRBRES
crm report TE&Z1M CIB # PE WAXGEREAIEHRAER, B2, EHAR
el MREEBEZHRER, BB -p &I (BSIFMT) REHEM
ﬁﬂo HEXMEHBK crm_mon, ccm_tool # crm_verify BHASHIBIE,

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

PRET RRTI&R

sysinfo.txt

BEMBEEXERBMRERETNIIR, LI, EB—NRETRIE RPM BIFIEEEX
RTIEN
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TRBENXHREFREEUT SRBMHBNFERFY. HPE2HENT S/ /etc BRE!
=,

MREFBERCETE, BEREXH /etc/crm/crm.conf B report ZBHIREER
B, ESEEESIFMIT man 8 crmsh_hb_report,

A8 EZ{EE

BX Linux EMNSTTAMMESER (BERERERRUREENBEXSTAMEE) , B

£ http://clusterlabs.org/wiki/Documentation &,
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B MRALUNTE

RIEMINBEET RN, BEZRSIRERUTHRNE,

HETR
HETRERAR:
alice, bob. charlie, doro # eris
BRILS B
BRI R RS
amsterdam, berlin, canberra, dublin, fukuoka, gizeh, hanoi %0 istanbul
HEAR
BARE FHIE
‘H A g-
EPESTIR HIE cl-
Bl FHRTepE (CARTFF B ZIRESHIR )
AR ms-
PR 1
i Fr£43R AIZR o
I ELR 5148 loc-
HEHNR A4y 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:

MBI
crm_mon L ATHRMEMEBESERSHNEE, HinH8ET =4, uname, UUID,
KA, BEPREENZRELESZSBNEFERS, crm_mon RYH ] R REREHIE £3FT
ENZ HTML X4, SEEAE2IRSH O BEEEEXEN, crm_mon &4
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,

EEMEARD, BEZXETIER Port —17, BUHERZIT, ABRIBEEEH1TSH
38, a0, AIFZITIRE N

Port 5022

L BE, BERITU TGS, ERXGRERINEMAIT:

root # echo “Port 5022" >> /etc/ssh/ssh_config

ﬂlh

: 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"

\i'

/!

8

Os=

/N

ot

42 D4 : FCE SSH H==5R
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FERTBAER SSH 5] B ARS8, RAARRBREMALS, %FFUSIEJE/%’EEZ"FMF
HAZE, BELREELREH, BOAFPREHLENEZETHARZHANRSRE. HES
AT AERZZRN AP B REIE.

. ERENTBITRERSMEZNAFPKFEREANTR (ELEINRAF, ZAFKF

A hareport ),

. ERFEA

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) :
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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,

crmsh
BEITEAIER armsh AT EEE#E. TRMBE,
BEXFEMER, BENE 3 E "RENEEHESRE (H217) 7,

CRM ( B#5EXRREIERE, cluster resource manager)
ARDIESTAMBEERHNAMBIEAMREMNEIELIR, High Availability Extension {&£F
Pacemaker 5 CRM, CRM 2fEJ pacemaker-controld SEI8Y., EE5SMABR
H: BETRMNEMT S LR FIREERE, FEARM CRM, EXEas<. FRIIEEURM R
AEE.

Csync2
JATFESSEPME T RE (EEXE Geo 3#5H) SEHEEXHNREISTE,
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DC (fEEMMMETERF )
DC RMEBEHMIFBET RIERLREN. MRIRIRE DC, BE R DC BT EMREIR
B, MEBSIRIUEFHNER DC, DC REERE—AJUREFTZEENMHENITENR (F
N REFRRENRIREE) ) MK, FREEMT &M AT DC SRENME MR ENZIRIEE

BN o

DLM ( 7N HiEETE2E, distributed lock manager )
DLM tMEABEE XX R A RN VAR FIE IR S8 E AR S M 8EFN =] At ,

DRBD
DRBD RANMES ] AMEEMIZITAIRIESE . OBNMRIXFELETAMERER, BUEN
£& RAID-1,

Geo B¥&
HE MDA TARMIBMUENILSER, SMNhm— N AEEE, ihmEd IPBif, ihs
Z B PR B ESRAIMISLAIREE DI, Geo BHEFEENNERME T EFSIER(D)
3, EERTEH,

Geo Bf5E ( NEUEAREIHIRNI ERIEEE, geographically dispersed cluster )
=

LRM ( A% EEIE2E, local resource manager)
AR REERMTENT = LM Pacemaker ES5RREZE, ERIEA pacemaker -
execd SFPIEFLINAY, BEHULTIFPTER, Pacemaker FJLAEE). FIEAMBEMFIR.

mcastaddr ( S &I &AL )
Corosync EIE23EF IP thUHITS BRI 1K, [P tilit=] LAy IPv4 Bk IPv6,

mcastport ( SB[ &m0 )

BF#EEnma,
metro Bf5E
FERXTBREEEMBILR. FIBHSNENYSEEFONENEHE, NEIERBEERE

(Y20 REZEHEBEMSAZ 5 20 ) . EENEEL (REXFTEH) .

pacemaker-controld ( B#&EiZHI2ETFHPIERF )
CRM R21EJ pacemaker-controld sFIFFZFSLIH), BNMEBEETREEBE 10, R4
% — pacemaker-controld SEFIRFZE S E LI, AMSLERFrBERSEREHIERERKL.
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WRIE LAY pacemaker-controld ##2 ( BITIZHBENTR ) REXW, MBI —1NH
pEid N

RA ( BIRIXIE, resource agent)
MAZRGKIERERRE (FIN, Ba, FIEEEMZEIE ) . High Availability Extension
BARERMZRNRIE: §XAT, B8l o

Rear (Relax and Recover)
SIBXIEMERGNEIESRTEE,

RRP ( TURIAMIY, redundant ring protocol )
ZIMNZFERZ N TR EEMRMNEB D HBAMEZ M ERIRE . X, RE—INWEIETT
IEE, BE@EAFIIFI4E:, Corosync 32#5 Totem Redundant Ring Protocol,

SBD ( STONITH 3Ri&#&, STONITH Block Device )
BT 2R A FRETF (SAN, iSCSL, FCoE F) RIRMBRMET mFEMIG . X =T AFETH,
BRATER, FSEAEB M TRLELXR—IEGIRAERESR, URFRERLEFLITARE
OREF=

SFEX ( EE X EHEthE, shared disk file exclusiveness )
SFEX 7£ SAN iR tiFf&RIP,

SPOF ( B —#fE==, single point of failure)
—BESEPEMAGLINNE, WESRBENBEELINNE,

STONITH
“Shoot the other node in the head” ( XAEM TR ) NEFEBEE. ERR—MXAITH
FENT RO R EEREPHIERMRFERIE] . £ Pacemaker B¥ 5, TR KAl
f93CER 79 STONITH, Jolth, Pacemaker BERft 7 —/NE#R FH 4 pacemaker-fenced,

Fa/ED. EDN/ARDN
HIWRSET R LANFETH—MEES, EN-EAIARKRR IS I RS EEESITR L
BT, MEATRUSHFEDNTR/UERRE, EH-ENHRTRENTRBREENTRE
HERWINT R, FlEl, ZTHRIEEEITREERS, Bt MEEEMTAPNEMES. E
1H=F DRBD SN EE/ R ETTRMWMELEET R,
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73
£ Geo BEFPHENTIARM —HMRE (191, MREFFIRAFERET ) HEMSE], TS
B AUSHRENEIT S MR ESEAIRTEN,

thik
RIEFZEEIT RSB IFHFEPNEMT R, FBL °
IR IE

— IS EE LR BN ML IR AR . Corosync 23S & BEFNEEE 18, 7E Corosync
B, BPEIE(EJ UDP HEEI 15 (UDPU) 3CiE,

ES =TI
—MATMEARA—ZEMRAK, THTEHEEN, Corosync XIHS [ BB
&

FR

IR T LB A MEEEM R VICHZERROME, BRERK: FREHIFERFT
RRAFR . FRRKAFREIHRYALEZTRIRFEVIR, TREHFRRI R LEAPET
RIPEHEZEFR, HRIBLERRGITRSAHENL S, SMFREERA—MEREMNER
KR IURTER, BERERKAT R,

F&RMEEM
RBANAAESHEFN - TR LEE!T, B3R EEES/N TR LET,

BR8]
AT Geo B#EMARILR 2 B EEMEZRBHENS, ENEFRILZERFTRE—D
BRE— MR ERFFEDS, IRENBHRGESLKENRE, WEEREN hib<EEERE
IR IBR R RS

Bt
BARARETAAERESRS R LHIMKE. IEMPTRES I TR LENNER.

RIpEAE RS 13
ZUGBRN—AHEETRNTE, FEARETRLIMERZITEERS .

AihEEE
—MIBMBEANEE (FI, AT PBIEPORNMETR) . MEBERRILABEE, &7
BEBRETRESVIE,
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EERH
FEED, IRBEIXAERZETR (FIRE) , WEEXNERIERY (R"ERE
ERHH") , ZFERVEBBX DT -0 KX, EREENAMES, BTHLLES B
M XTI KRB TMSBAENRS T (TRIR) . ZERBEFRITRFG,
MR ERREERRHEZE—H,

KM
RBEMREEABARR. ANER. BESFESERF bug MEIHER,

RYMERE
IERERIEERETIER B WS INEMERIES. REKRSHINIRE,

KIERE T
3 IT EtigfE = £ RIBZMEIFHE T, NRKMERRERIRES,

MEHE
REMEHEENREEFEEZEL I THRNEEE, NEHEEEEENBENER
Corosync B2 &, BE(IA~A—EEBBRIREE.

Geo BEHREAN—MANG., RERFEREHRNSR LIBIT
RAOEAREE—NMERMAE. FRAIRRHIEHERS
RER, ARBEMENER. RZIFA, NRBERTRE, &
i

REFRINR, —KEHRE
ERE, NHMERBEXFH
SEMELEKI T ZRRIEA

SREZS|ZE (PE)
SREES|ZERIF N pacemaker-schedulerd SFIPIEFSEIIN, BEEEEHR
Bf, pacemaker-schedulerd SiRELHRTVASHEE, TEBEENT —MHERS., E
SRTEFELTHMPLEIRFRI T —MIRES,

85
SHEEER—HNERRBERMAZNAREF AHMTEN (KIFEN) . S7H
MRETERTHRARRSHWEXTANYE,

BEIX
H— PSR EHENRRTRZENENAKE, eLkEHEITK, HEFHNET

RN EINARDX, EBIHARTENRSES, WNRATSEE—FXNTKRETER, HAT
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BREENTR, BTEFRNEMESKMNTRESER, AIUAR T —MTRIRAR

(BEERTANE)

=
REEMGFAAPA] RAEFTTEN (SEFREEM ) .

ﬁ

BENH
— RGBT RS HEABS A TR T RIANS R GBLIREERFRKIE ) , STONITH B
LTSRS RERN BN BEERRITN, 0Fh D KOBEHR,
AIEHR5ZEFAT DRED 1, {87 DRBD #, ERFMASABATEANKIE.
AETE
LS MRS BS5R— RS HMTRRES
#iR
Pacemaker EAMNEAXRIBRSNMMART, Aal, 1P il XHRANMIRE,
AE AR IEAT DRBD, FRMEMABMAERLTEMNN—ARIAE
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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.

333

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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