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Z 1. High Availability 4 2 {2 5

High Availability AR XZ2EAEEZE ERBiIRMETEME. ERENMTAMENEERR. TIHIRMHT
BRI High Availability #2088 R T IR KGR,

B 11, "R ERER

1.1. BEEBEER

EEREMAULENEN (B4A A% (hode) k& (member) ) HELE(ERTM—IBET. =5GHE
FEFR .

f#F%E (Storage)

Sa M (High Availability)
BHFH (Load Balancing)
=#&E (High Perfomance)

MAGFRE] EESEEEPNARECHE, RE—BERZFRE, UEARSBERERNBEAE—H=E
BRRFR. FERERESEOEEAEANLZRERAMRBFTE —ERREP, UBLHEFRELNER,
b4, EFEA—ERELBNERRGR, FERERETAREREREAER, B LEHMEESER

(disaster recovery) ., High Availability A EMENIRE T ETFRERSE, WfES T Red Hat GFS2 (Resilient
Storage A HBMEXH—ERD)

High availability Z5E P& =8 — kBB (single point of failure) IG1EENBLANEE, HEIRFSH —(EFEEETEY
AEE%HE (fail over) EH—HEiB L, LURMETRAMMRTE. —M&kEE, high availability REFHRBE

(BREREHBERRR) BRAMEAER, Fit, —{& high availability &REXERET—EREEH BT
—EHREMBE RS IE R, REBERMTEM, —{E high availability BEFREERY, BASWHESE
AN EFIwRER. (high availability REARIIBASEBERESE, ) High Availability AEERXNZBTH
High Availability Service Management Jof4 Pacemaker, izt 7T = r AMENRERE,

Load-balancing &R &R IRISFA KB EEBEREMNB L, UTEEHREHHCENGEREH, S8 Fa
TR MIEIERE Y, RATEIRIBEAEERRLEHMEMNEE, &1 load-balancing &R AEEN
FHIRA, load-balancing ERESHEZERIBILLRMIE R, WA KRKEFERNEHECEETE L, Load-balancing
BEPHEHEIN, FTEREENABHESIRER. BETEETFEH Load Balancer 4 M2 1R,

High Performance & AEEMBMRETRALHE, WEREEBEAEARS EF, FIIERRAREIN
WEE, (BMEEERETEA NEEFESE] (computational cluster) =% [#E#E® | (grid computing) . )

EAX —FRIRE D PSR NERERERET EANRE ; EHNRETEREFERGELERNE .

tt4:, Red Hat Enterprise Linux High Availability M2 R ZZ IRBELEFIEIE high availability {AIAR2s.
© 7% & high-performance 25,

1.2. High Availability 428N



# 1. High Availability S+ BHERX S

High Availability A #MERA B EBSANKRETHE, SUTEHSETIANERESAREE, UnBEH RN
fE. BUAM. aETH. TRM. ERHFEEENELHFEX,

High Availability A ERXEE TUTEZ T -

Cluster infrastructure — 12EEMRETIIEE, LGB ABRE LT HEIENF : EEREREE. KEEE. HE
&, Lk fencing (FREk) .

High availability Service Management — E 8125 K%M, BERRFBH—EREMN L, REBREE S —E
g L,

Cluster administration tools — FA2E&E. BLEFEIE High Availability A #MEXMECEREE TR, T
BrEEEREEREE (Cluster Infrastructure) Jof. high availability 1 Service Management Joff, LA
RiFFEEFERM,

&AM T 5o AR 7T High Availability 425 -

Red Hat GFS2 (Global File System 2) — Resilient Storage A 2R —E 2, BIRHET —EHREEREER
Ri%, LABEC High Availability A EMEXFEH. GFS2 B EIREMR T, FLEMUKZMHTEE, O
FEBOARME LT REEEHI—H%. GFS2 EEERRAREE—(EREEMEE (cluster

infrastructure) .

Cluster Logical Volume Manager (CLVM) — B Resilient Storage A EEXNH—ER, TR T7TEERFH
EFEBNESMEE, CLVM NXETNEEESEREE,

BHTLENETER (Load Balancer Add-On) — & 2ERREERES, TREBEANELE (TCP) HELRE

(HTTPS) BR#E™, IRESTAMMNEHTEHEAEIIREE, AETEHNHEXSEHRNEREHSRES
F#ET, FRABEEERIIBE A NERIHEEERRS L, FELEERARGSUE—EERERISHF
NEE, BHFEABRERXAT—EEHR Pacemaker f&&HE A,

1.3. Pacemaker {22

High Availability A EMERXBIEREERERE, A—HBK (TELAFHIRAE) RET EMThE, UEeH
FRERRETHE. EREEZBERARREREBERCR, BEATRAECTHRABEENEZRETRK (L7
HERE—(EEE, UE—E GFS2 ERJAMLEAZER, ARRTERBEHEBE) . REERIEEEET T
THEE :

EXEREEHE

1.4. Pacemaker 22tk

—{ELL Pacemaker ELENFERE, ©ES 7THBILTTHE daemon LU BREIZREEK S, AREEERFEHN
script, MUK FAREZEFAAERMNEREEFRM. LUTTHFM T Pacemaker 324 :

EEEAERB (Cluster Information Base, CIB)

BEEEAEM (cluster information base, CIB) 73 Pacemaker B9& A daemon, ©&{F A NER
XML 2K#¢ DC (Designated Co-ordinator, §EMIHEZE) 2EAMRASL BRiEERREEN — &
={EH Pacemaker FIfEE. ZEi8 CIB RKIEHEEREEEFEAGEL N EREECEEME LW
%60

EELHREM daemon (Cluster Resource Management Daemon, CRMd)
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Pacemaker RS EIREIFEZE B daemon ETHHE, CRMd FIEEMERTURTER, EEHA
FimRit A, BE). FUER, o,

BEREHHIFIE T A EREE daemon (LRMd, local resource management
daemon) , {£%& CRMd EE&REMNTE, LRMd Si5i55% CRMd FIEE agent £, Flan/EE)Ea
1k, FEEREER.

Shoot the Other Node in the Head (STONITH)

STONITH (Shoot the Other Node in the Head, B : #§5 —EiEIREE) BE SRERRHIRIEE
&, 1EA Pacemaker FEEER, RIEMRBAGE K. @EREEIHM. UEEPRBIREBILEERE
FIE5EE M, STONITH aJ1E CIB AEZE, thalLMEAEEMNHEEERKEIE,

1.5. Pacemaker it @EREHETH

Pacemaker WMt EHEMIERLE TR, ANRKEE. BEiE, HEERSE,
pcs

pcs AT LS| Pacemaker §2 Corosync heartbeat daemon & A &M@, pecs HIESIIER, AR
ETUTERIE:

#1371, BZi& Pacemaker/Corosync &%

HEEENTER, BARREE

=inEZ & Pacemaker £2 Corosync, ii%Eh, {ZIEHEE ; BAREEMNEN.
pcs-gui

BN TE, BAFREIL., EE Pacemaker/Corosync &5, $5MEHEENEIESSITE pes HE,



= 2. &5 Fx

= 2. B FE

AERME T REEEAEESENERBE, #ETEEMBEZMEMEH, SETENFMEER T High
Availability Add-On B#%Z /0 IhEE,

2.1. hHRBE

ATHFBREEMMNTAYE, BERRERT —ERA quorum (1##) HIBES, LUBRERBRER,
EHEA—HHNREME LR, BEEHEEAMHE. ATHRERASBEEANMERERHERMER, ERE/RMT
FHIEE, Pacemaker FIFBEREE = TAAIEEIR,

HETIE R —IRIRERREILN, ERRMBARUERNANEEF, FRERBEZRNBA, SEHEX
BB A E AT IR R A AR T KAS B R PR LUR SRS

twhEH, E—EEaT 6 EMMHNEEY, REAEEY 4 EAREHHATEFNBERT, PEAITXIL. EZH
HERE IR B R EEER, REFEEME, M Pacemaker K EFTHRERP,

Pacemaker FREOEINBE R B % split-brain (RfE) BREE, WHERAKRERREREZBHA, ESHI2AMKA
ERBIREERERF, SURSEBRNEREALSRIBHRIEK,

High Availability Add-On A EIHE IR ThE 8% % votequorum B Corosync A EMERFTIRIEH, SRFE
EEARETHNRERMEEECHENEREY, UBRRREESHRELGHER, BRFETRIPET.

EEZERENERT (AR EEEHMNESE, ENMEAMBERNEFERK 50% HERED
Zd) , votequorum EEHRECE AR —I8 tiebreaker BIZR, EE B EBEEEIREPERKERFARRHESE
BIEE (LLETBAIKRIAGES (EETE ID MEEMEFEEN) KREBREHE.

2.2. fREtasE

A—EEERBRTRESEHMEEREERNEEEN. Fithk, SHMNEED, HHTESEFREN
BEEEER, YRFEESETHIF. REERMRMAMERNBETERRI—IH fencing (FE8£) BIERK
iAo

MRt KRGHRARENHEREFRETEIR. RESUEMEREAZMHTFREN /O, LBREERN
TEM, EREAREEEER STONITH RETIREE.

& Pacemaker I —HEIRRNE, EERACESEMEBNTHETENR, SHEBHRERN. ER
STONITH B 7 EiFER0Ey, TESAMHERRN. ReefEMEBNTHEREXETIEEE, TF
EEETRERLENEREF. BHI%H, DLM 8 GFS2 WBIEMBAMBENE, SEIELES, BRRE

AE| STONITH BelRBlt RNERE B IE, HERRMERDIEIRRER, DLM 52 GFS2 Bl ERRETER,
DLM SRR AMEBBEE ; GFS2 SERRIMENFEH BEHIE.

%EiB STONITH ETHEHHEREH IEESESIRNRHEE, aiF:
Uninterruptible Power Supply (UPS) — —IHEZEEMMRE, AIHREARETERINFRERHEE

Power Distribution Unit (PDU) — —IRE& 7 ZEBRAHLHNKE, ERARERPOUREMFNEIR,
LA T BRI AR 75 62 FE R PR AR 75

Blade power control devices — ZERERAOLENEFRR, BBRELAASHRENFERHESEE,

Lights-out devices — AR EIRHR SR A AR ERKE, HREEESAIRRNITIERH.
KRR ERUKRECIRE
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ZE 3. Red Hat High Availability Add-On &R

RERMT TIER

3.1. Red Hat High Availability Add-On &iR{EE

[EZZ£ZJR| (cluster resource) ERHBERFMEEMNTMER. ERNERER, ELERESHIZHIELE
NEN [AEEX) (agent) ZEE, GEREREGEEER, SEEZERENRERDBNRBETY, &
HEBEEREAGKS, JEEESEEEERNTAERELARE,

3.2. Red Hat High Availability Add-On &iR%E 5!

Red Hat High Availability Add-On % @& RAEREXAER .

LSB — Linux #Z#EF% (Linux Standards Base) fCIEFER 2 ZHY LSB FiXiEMERRTS, 7RED
/etc/init.d RBIRRFSERAR T, KEERFEAREE (KXE)., ik, #iT9H) BIERIERLES,

OCF — FAME %24 (Open Cluster Framework) Z LSB LAWK S, FBE T8I, HITRERIZEH
script FRZ%E, FRARIEEHA script MABEEFSE,

Systemd — Systemd 72 Linux RIISFFHRBFESERER, AT SHEETER, ML LSB B OCF FifE
FARY#EHA script, ELEBETERTUHRREEEFHEL, IHRFBESKEILEEE, Pacemaker &
BETERMNAR, REE OCF = LSB init script B9 AR IEFEFE L,

Upstart — £ systemd FE&E$E{EL, Upstart & Linux 8% —fERRiEAEIEREN, HER systemd BIETTIE
Z£5¥ init script, Upstart fEARNZ Tl (job) .

STONITH — S 2EEH AREARFSEAE FH STONISH HfREt K IEREXATRETNE R ERR,
Nagios — 2 2{@ % Nagios R I EMGEHEXE T EZIARRERXNRERER,

3.3. &R

HERRERRE, BUMA-RERFEEERESED. EETAERIEE —REEAFR, BTAERIE, pcs
ET8EI—RERFR, HEREHERAERARYE. FERAEEATRUARNEZRER, pcs i
T ERI—IARRS 60 MHEIRER,

3.4. &FEPRHI

1B RIFEMECE RA (constraint) RYIEZREP—IREIRNITA, ETEE TFIEENRER :
location BR#HIZ — Location PRI IR E &R AETEWME BT RE_EF1T.
order BRI — order R AR EEIRBIBMITIRRE,
colocation FR#lZ — colocation [REIR AR EEREHECEIREH < TERREENEMLE L,

Pacemaker XHREREHENHS, UBEREHANEE, ©E8F—HERMHE-ELERIERSRRIRFL
A, tUREIEFET,

3.5. EREH
BERERNER—HME—HFTEMRERME. BFEAH, IERIEFERANER, A7 BLEEE

6



= 3. Red Hat High Availability Add-On &i&

B, Pacemaker 12t 7 ZF7A8E S EHITIE,

Al %18 pecs resource IESARENEREME, WisEMBEEHETHNER, BEETEENEE, EHEE
SESEVEE, EEEGFENEE, SEESESHEAEZTREMAZAS, EREELUEEREEIESEE
MBS, WUHERIEFNERIERFELE,
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Btk A. #¢ Red Hat Enterprise Linux High Availability Add-On 6 F+
H

AMIs%IR L T HRed Hat Enterprise Linux High Availability Add-On 58 6 IR FHRZE S 7 k2 LR,

Al FRBRFENEE—E

Red Hat Enterprise Linux 7 High Availability Add-On ¥ 7 #8. MRS AMERMT2 T, BER
Pacemaker E& Corosync BI$%1il7, SEEEEXA T ZRE/I—hR High Availability Add-On #J CMAN £2 RGManager
Rfft, UT2mERAZ B2 ZEE, SRARARBNTEERR, 5808 (Red Hat Enterprise Linux High
Availability Add-On Reference - ¥ Bt rgmanager £ Pacemaker ZiI#EE) .

EREfER — %hnl, =EREAE /etc/cluster/cluster.conf R E ; IREEE 7 kP, =&
BoB BB B /etc/corosync/corosync.conf, EHEEEEEREEMMR
/var/lib/heartbeat/crm/cib.xml /1,

B1THE — &Rl BRESHUEBRIESTMN ccs BEMNEH luci K5EM. £ Red Hat Enterprise
Linux 7 High Availability Add-On A, EZERILLEBIERFIH pes SRR EEmAEILER N E pesd 5
’520

IS ENARFE — FEHl, High Availability Add-On FTE 2BIRFEE 25 1B service IERREE), WFE@
chkconfig {5 S RECEMEIFE S LEIRTE. EVNASHBAMERSER (rgmanager. cman £
ricci) #17. 40 :

service rgmanager start
chkconfig rgmanager on

Z|T Red Hat Enterprise Linux 7 High Availability Add-On, systemctl €iLH|FESE). LUKBHES
ENEE), RBSATARSRISERSEPIE pesd. service &, i :

systemctl starat pcsd.service
systemctl enable pcsd.service
pcs cluster start -all

fER&EFE — SR, root (EMAENHR EREFIERNERETLUFR Lluci BCENE. FiEFIITAHE
wREMB LM ricci 2B,

BT Red Hat Enterprise Linux 7 High Availability Add-On, pcsd fitEFNMEEERFERAEEE
hacluster P REITERE, E-—MHRHRERE, root FEAEFFLERE hacluster HWEE,

BIRE. HRMRER — KE, BUMHRATSEBESIIN ccs HEMNME luci RTM, BIIER.
MIGEMRRIR SAR TR, BERy, EEEZBERIRIES. QWM FRTUTES

ccs -h nodel.example.com --createcluster examplecluster
ccs -h nodel.example.com --addnode node2.example.com

%] T Red Hat Enterprise Linux 7 High Availability Add-On, #7824, SR EREZSERERIIN
pcs, SIBLEFNE pecsd RTM. BHI2KE, EEZBERIBIESR, FPTUTES :

pcs cluster setup examplecluster nodel node2 ...



% A. % Red Hat Enterprise Linux High Availability Add-On 6 Fi&
BREE — EAEEBRESR, BEEVEAN luci NEFEIBRIRER, HHBIMREEHR LA
cluster.conf X,

BT Red Hat Enterprise Linux 7 High Availability Add-On, EIEEALFIH pcs cluster destroy 15
DERBIREE
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