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@JO

7 WRIBTEROE A IR, ST [ 28 | BB YaST #4EKRAH . FE
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EE, Csync2 #it A 1E5 . iyt N ELLL T 6 -

While syncing file /etc/corosync/corosync.conf:
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Stack: openais

Current DC: e229 - partition with quorum

Version: 1.1.1-530add2a3721lalecccb24660a97dbfdaa3e68£51
2 Nodes configured, 2 expected votes

0 Resources configured.

Online: [ e231 e229 ]
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4.1.1 no-quorum-policy i#EIH
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AP IR S, RS EEI TRE . BN, AniRARZd A Apache
fRI R e i B SR, 555 E Apache fAlfIlRES 1652 i Apache ZHRERNE, RTE
1 A BB AR U

WS HA R BRI SR, GEME RIS Lo SR A I AT o 45 T B 1 3975 200 2
W7 H—2, 4 RENGAE i High Availability Extension &2, %020 HATE R,
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IR FTEHEEEENRBEPIITEMRE

i High Availability Extension % JRE , AN HEFFRCB s A R A & TR
(BlangE 4 2 SN FEh Bk B B . High Availability Extension i £ 5
BT A s o CBh sl f 1 A

ANith, SRR IR RS LSS, s S, (HE5EIATE High
Availability % Z Bi#F TR 1E o

TEERETSCE G2 %, IS RS TR FERE) ., #1k, W, BEk
RS IR . AN AT ISR R AN ETRL, GES B 5 & | e I P AR
B (GUD | [FB53H] 886 6 & [ sl e BB IR (15317) | [H83H].

4.2.2 ZXEHEIRKHZER

BN ER S R AR, AR B PR RO RR . IR
BCEAM T S A i MR 265 10 ) 25 AR S I YERERY IR RE , B RRAE AR A n A B g HL T A8 2
E‘Ji%?};}io BRI, LB A, A OB I U AR A 1A
E/‘J)in_u;o

W, EECHR A ESNE R PR R0, High Availability Extension 324
R A A DR -

& WX Heartbeat 1 ‘& JHAC
Heartbeat Jii4s 1 HA H CHVEIRUIER . BIMEZ A T 3R HAE il 5
THORRE, Pl se g Az g, B, R ETE AT RERY T L
TR AL RERS I E High Availability OCF RA.

Linux Standards Base (LSB) F&/7 4%
LSB E A H h1E 2 R G ERIEER G, (R /etc/init.do
o Bl R, e RS LSBinit BT RERUEG . Filln, e e
BATHRMMENE, 2D E start, stop. restart. reload,
force-reload fll status., WFFaLAIERN, #5200 http://1dn
.linuxfoundation.org/lsb/lsb4d-resource-page
%$23Specification,

BB ARG M AR YEAL . WERESH LSB /7 B High Availability $#57iC
R, A SRR A QSO AR B P A . AR & SHGE # AT LATE /us/
share/doc/packages/ E 4 H PR EF RSN R
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PRS2 (OCF) B A U
OCF RA {4 B High Availability $EH6 T, R e e A 2 5%
VR ERR IR B DRI WL T o ARHRE S (7 /usr/1ib/ocf/resource
LA/ B/ N EARIIREREMRIN LSBREF RS . (B, AHARIA A IR
BWOETTROE, NI MER S 2R S8, OCF #its L&A
B VA http: //www.opencf.org/cgi-bin/viewcvs.cgi/specs/
ra/resource—agent—api.txt?rev=HEAD&content-type=text/
vnd.viewcvs-markup. OCF #UA% BB E LA B ] ) ik SRR A 2 e hs 1
TR, SR8 3 [ OCF MR AE R | [BH111H], #S5ETaH
IS LERIMS . AnT5 T AT F OCF RA IUREANNE B, G525 19% [ HAOCF
Agents | [5£243H].

i OCF &AM H R/ DS A EINE start . stop., status, monitor
fimeta-data, meta-data BEFTH A B Ul ACH I & A filin,
TR R L E heartbeat 1Y TPaddr 0, mTLMERHLI T+
AN

X

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

fifr i A2 XML A &R, A2 B, O3 —gihgk . nTH
o] FHEE

STONITH & A
BRI B FE SR S PR AR B A T . AT R FANE AR, SRS 9% [ B
il STONITH | [#i113H].

F2L44 High Availability Extension FIfCHES 25 A OCF #ik% .

4.2.3 EiRER
DA & n] g7 & IR kE A .

JE A R
JEARER, SR FEA ISR

WL 5.2 [HIg AR | [BB57TH ] /&8 7 Anfal i ] GUI @y Jhn i
WA S T T, 52 6.3.1 8 [ A BB | [450HE].
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EA
AL — A A O —R AR, 18 SE B IR A ORI LA B 5
ko AR EZHE, SR [ ) [BR38H].

HEREE YRR ] 7 AR B LA R IR B TR . ARG IR TR, H
FAHERE ISR E IR, AT EZE, 52 % S [ ERs
[5540H ],

ERERUSA A IR — MR, el A 2. AR ES R
i, FESH R [ EREE ] [H40H],

4.2.4 EREEIRIETR

JRIG G IR b B R, R E B, ASi fR ) a5 S 4 R m] REAE T 22 o 4f
FE R (] anFeal . AR e TR

BE4H

BELE AR IR HAL TS IR, BOR BT sl B U LA E I )
SNEAE ) — Rl i e L 8hA T A A RE, ST LA TR AL

51 4.1 Web fal k7509 & IRHEAL

it 22 [P (kSRR 58 AR 45011 Web {r] Hi i sl S AR AL 1) — (W s . AEdefipl,
BROTIARE AL S B AR AL P A B A IR A e e — A
frllide LB, AR B, WA A A T e A i A
falRAs , 18— B B ) 5 URAH ]
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B 4.1 BHER

Web falffz 2%
BEHER

@ @

TEAHEA LT WA
RGN 11

LU LABR A MR MRl , - 6 AR BB 4 1E
HAHCHE

A A PP )RR SR AT Ty AR BT, AR R LR s IR AR 1)
A B FCARIT

N
A e R SRR S . RS I, R RN
A IR A B I IR TR, SEM U ID, A ZLfd A4 1D,

IR ]
il AT DA R o 2 5 A X, A —Bedncl G AR AR 1) 44 76
HIRG

AERE AR A B I AN 2 . R4 P A 8 PRl B BRG Y E (AT e iy 2
PEAHAEE . I, &R ENFERMES 100, WHEHA LMK E, H
P AR R ARG, R A AR 48 i 1) A L RGO B (4380 500),
TR AR G TR B, TR 2 B s TR A A A ' R0 T s B
FE 5,12 [ B &R | [BE728 ) A48 T Wfal i GUI @ B, ansRAsEL
21772, 2 6.3.9 il [ E eGP | 551005,

AH e B AL
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T

Rl RER AR SE R R AR s SR 10 2R T BG L 9AT . A R EBUL H Y, A
H%‘éﬂ? SUE Ryt ah o T DLRSOE 25 19 IR 0 (1) €075 STONITH u&%%**'

HEAKL, W OCFS2, Bn] IR HRALA AT AT . AH BB A SR AU & 25
Jgh?ﬁ'ﬁsfg%ﬁtiﬁ%o R AT U R EGETT AR R BUE , HAaiitE e
{TRR I AE o

AR R A o 2 = RO

%g?gzéuu
R IR (i B — AR . ERTE MR T, bfﬁlﬁ’)ﬁ%ﬁwﬁﬂ A,
jﬁ%%ﬁiﬁﬁ'@ﬁ — 1Al B 4 4 S i 1 T A £l FH TR R

SIfE— R
ISR PR AR TR . A HTRS AT ROt B T B ) — R i RS
AT 55— AR TEANTR] s A AHTR] BTG L A A e b A 1 T L AN )

IR BB B
BB PR oI I o 25 PN RRGIR RE . R BhELpi B, 38 AR BB A IRt RG24
FREREL, SRR SRR A T LR E A R, ] DU
ME—HE R, WEES R | 2 | [5H40H].

IR A e & — R A e — A — B R

AOE B IR B PR RE, FEEE IR A EOR B BTN, AnREREANEER, &
ﬁﬁ?ﬂ http://clusterlabs.org/wiki/Documentation [ { Pacemaker
1.0—Configuration Explained ) (Pacemaker 1.0 — A1BEZRI), #EEN [ Clones
- Resources That Should be Active on Multiple Hosts | (¥3 %V& IR - ETE 2R 4% |-
BB &) —fil o

AR 5.14 [ i aE s g | | 65141\ A7 dfer di F GUI #8743 g
o WAL TS 2177, nﬁ%%ﬂ £6.3.10 i [ BTG | [55100H].

FEER

ERRIE AR R R IR, AR Y £ B R B R
U BEAL S — A A e — R U
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R B TR B B R Ry, R IR A EOR B B ORI INFE AN,
[ http://clusterlabs.org/wiki/Documentation FFJ { Pacemaker
1.0—Configuration Explained ) (Pacemaker 1.0 — &H8EFRAH), FEIHNIA [ Multi-
state - Resources That Have Multiple Modes | (%R & - 5 Z itk 20 & IR) —Hi .

4.2.5 EiFiEIE (FEETE)

SRS )RR EIR , AR T DS 78008 TH AR [ PSR IR Ak P EIR AT AT
A — e CRM W] e B, EIFEIEA B crm_resource
——meta 548 GUI (Uni##e 5.3 [ Frival oo h & B MR s p IEE M | 58595

HBITIA) RECE o
FiE 4.1 Un R IRSEIH

#IF

iR

priority

target-role

is—-managed

resource-stickiness

migration-threshold

multiple-active

UK AGAR B IR ] ), R R
REPEMARAY TR, DA g8 f S0 e P vy Y W DR
é}jo

i S EE R B IR ORI AT IR AR Y AR (A
stopped. started,

BHIE T AR S IR SRR
true., false,

U A B B L SRR R B g 7 FHRAE A

default- resource-stickiness,

I IR BT b A 2k Ok O£ 3 22 DA S G
Z BRI IR IR A7 FAR(E: none.

NS 5 4R SR PG URAE A BTG LR iR
A&, EWERE? ARFFRIE: block (RFETREE
INEAZE ), stop_only., stop_start,

0y

#H FE A5 P LA a
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iEIH 3%

failure-timeout ER 2P A S E IR ICR B4 (BT &
Ry SO ] B H A B S 8G F)7 FRER(E
never,

allow-migrate B YAE migrate_to/migrate_from BIfE

RS IA T IR AL 1

4.2.6 HIEE%E

Fir A SRR R PR T H 2 B, SWE T B IRIAT 2y X HARE il 1)

AR TE . IR E WA S R 28, AT LI crm_resource 48 GUI

(anidFE 5.3 [ Fridal e oob g Em v EgIEEYE | [BE59 ] Hh k) Frit i, 1
crm AT AR, BIIEE M4 params . BATLL root B0#ATLA T
B2 RN OCF F 7 S A% 1491 T o 1 v B

crm ra info [class:[provider:]]resource_agent
B ERIAE 4

crm ra info resource_agent

it A R A S SR AR . R B TR
B, 5%

crm ra info Ipaddr
R 18] 50 o
Manages virtual IPv4 addresses (portable version) (ocf:heartbeat:IPaddr)

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

Parameters (* denotes required, [] the default):
ip* (string): IPv4 address
The IPv4 address to be configured in dotted quad notation, for example

"192.168.1.1".

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

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

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

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

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

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

Operations' defaults (advisory minimum) :

start timeout=90
stop timeout=100
monitor_0 interval=5s timeout=20s
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iR . ARERSEEERMGIERE

s, HEAH . M ISR E ORI BIBUR M. (B, A MR
ol FEEEE R T ACE R Pt E 1 B A ] TR 4

4.2.7 BilFR1EE

e E TR TR B IIIER o A 2R N e R MR IR REIE W A, 2
PEURE S OB B 56 . ] 2T A R SO DR AR B e 56 . e e 2
A, A2 43 1 [ WIRE | [BR45H ],

Fi& 4.2 HIER

BRIE iR

id BIESIT AL AH, WEME—, (ID RER).

name BATHIEIVE, BHME: monitor, start. stop.
interval HATIER MRS, L. B

timeout B B E R B4 2 R ] 7

requires I R A E BT E . AR

nothing., quorum, fencing, ?EE&{EHM%}E(‘[%%’E@
P A RO BRI A5 A stonith, $$j74 STONITH
B, TEHR{EA nothing.
on-fail B E S BORE AT BRI B . AR RO :
* ignore: A TR AR KRR
* block: FEEW EAMITEMME SRS,
* stop: FIREE HATEHADAT AT 7 ksl .

* restart: EIFEIENCFRECE) (7] BE7E HAth FT B
J:)o
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BRI Epuy

* fence: #FEEAEEIHIHUFTEERIE (STONITH),
* standby: M AEEIRAMZ R FH A EEE
ll:l:,lo

enabled W% false, RIERHEERMAGALE. RIFOE:

true. false,
role HAEERAA A AR, APk,

record-pending PIPAZEE, WAl DASHEME IR E . 7% CIB ik
FREWEITZ [ in-flight | #AERIIREE,

description BRI

25 3F Bk 453
4.3 HREE
A BHEE W IR IEAE BT, WA ZHRE B a2 IR Y T R B A
A IR A BIC B, AR RIAT LA N A -

* R4E /etc/corosync/corosync.conf i logging [ B e e A R
A LB SIS o RUBRTHR & H A syslog, HH 4y /var/log/

messages,

* FHEEE P T H (Pacemaker GUI, HA Web Konsole, crm_mon) } CIB iR fE
[ B R R S SR I

o AR HUEE R RIEENE, Hod T BRI SR UE AR ROIREE, DA
TEA B A ARG SRR I, o] RERACR SRR I, HAR
AHIRB S IR REINE o

AANEROE B PR B, AN o) S0 V& R T BB AR 5 AR R B, W HEE AR
U5 45 B IR BE N 2 i E IR BE
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46

W 5,11 [ e B B3 | [BR70H] & T el ] GUL BTG # & 5
MBS . MR E T 2170750, F52R5 6.3.8 fi [ SoE W B |
[(5995].

4.4 EiRR

WE T B UE TARR —R oy RIS P A AL O BT, T REATIOR R
IS IEREHCA AR TR I . R T R i e TR ] 7 2L S S BT BT
TR NE Y LA SR R BRI HORA P A R

4.4.1 [REIFERY

ZA R0 A PR o 2 — AR

BN
REE R, EREWAITE . AR e 7R LE B RG EBdT

MAFRRA, i s SR MRS I nT LAl AN n] LA TR IR 7 B8 AT o

BINEF?
NEJF BRI, E IR T I o

N ROE BRI A REANE RN, LA BNE P B A AR S B4 S, &
2] http://clusterlabs.org/wiki/Documentation FHALHKILIT

F:

« (Pacemaker 1.0—Configuration Explained) (Pacemaker 1.0 — 4 &=R1) f¢)
[ Resource Constraints | (&R ) —

« { Collocation Explained) (WAFzHH)
*  ( Ordering Explained) (&)

#5533 il [ aoE WIRFRE] | (56251 Fho & 1 Anfal i ] GUI B 45 R R o
WER AR ST, S22 05 6.3.4 1 [ BUE BRG] [594H],
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4.4.2 EEHEERK

SE FE PR, BT P I > WO S AR Y AR5 X 5 #R
AT o TR L, GRS IR R R E B AR A R MR S U L A P A
TE3E, AR SR S MO A TR AT B R A MR B R T30
W, S IR MO AR P BT RS IR RE R TR IR . ST SE ST IR
MMz A%, A s W e A B G

INFINITY HRATREFEA 1,000, 000, HLHARAR AL sk st &85 AT =I5
FEAHKLH .

« fTfA{H + INFINITY = INFINITY
o {F{i{f - INFINITY = -INFINITY
« INFINITY - INFINITY = -INFINITY

FE 7 B IR BRI RE, R TS B RS A 8 B s RS G 4 B TR R
HIRE . ARG E Bk s BRG], SRR TFE T BB A BRI . 2518 Ay
%i%EEQKE%&%ﬁm&E@ﬂ,Wﬁ%i%ﬁ%@%@%izaﬁﬁ
BERINETY

4.4.3 REEFEHTE,

HEWRN, RSE AT RS, A LE HAran ey L SR ReE), SE
RO 7E HATETES BN ik, Rl Bl 2= AL iy . &R,
H: failcount (HES &I, AT L B—BUE, G RAERBGER B
(migration-threshold) ZIR BB iR . a5 5EhA Wi LA e,
HIlRR e B IR S SR T 2 (1) BT B High Availability BXHE sici%1%

B, BEn] LAt 2 s B IR R0E — s 2l B BRI LA B — {1
migration-threshold, J§&EIRASERIEI 2MEIR,, NFEH GUIHTT
WERAEREANAE S, SE2 0% 5.3.4 1 [ faE BIRASERSIETES | [5F65H . W
RIBBH ST, 2R 635 [ e BIRASERBIATE | 5596 H].

0y

AH B B AL

u
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g6 4.2 BHEREH — BrneE

fan, RO 2B vl BUE A ERS], SEHARRATE nodel F#UT, HE
TEAERZEIRG FRR, RTEind migration-threshold, A5k H B failcount
HEATHER . #7 failcount >= migration-threshold, HIKF& IR RS i 2 18 S 538 AR Y
(KRS

WFERR, —BGERIREE, (EAT AT E B TR, FRAEERE IR
Y failcount, ILERVERT i B FEEIT, Wl BESEEHN
failure-timeout 1EIHATE .

Filgn, #%E migration-threshold=2 & failure-timeout=60s &{FHk
MW IR AR I G IR A i 2 B 8, N0 H e & HAE— 8842 A5 [l I B B (LA s e
BR PRl 439 )

PR e (MR & AL AN DL, 35 A5 A VR 7 BBl ke 7452 1 2 s

o BB et failcount SRE A INFINITY, KI—H 384 (H & 7 AR

o A5 1R Bl LR R B 15 R (B stonith-enabled iE A THRRAE true K)o

A E FeATA] STONITH & (8 stonith-enabled iXE 4 false),
R — AR,

Ut (o P PR E {1 B 3% failcount HREAIETR, 552 FI%68 5.3.4 H [ #5E BIH

ARG | Be5H ], WIRMBEMAIE ST, SE2H% 6.3.5 i [ 15E
PR SER TR | 96 H .

4.4.4 SEFRMOI1EEI S,

IR BRI AR HLALR S rh e, R AT LASE SR nl 4R 2R fi G . o AL
UG R 0145 A SR BT R B, SR A IR R Oy — (W B RR e AR
B, WAZHAR ST H AR B R M. AT AR IRl e N AR 5 IR E

FEE EIRAIE (ELINE, 555 JE LA IR
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B4 0:
MATHRRE . BRI RS REN S, BFRRER [ HE | W ERRE
RAETRE AT R, RIBEIEIR ., HCSRIEAT- R A BhesaR b, bR &R
Al e 2 R ST ET RS CEIRZ AN R IR 8) Z A B G iE Al
o

fHRIA 0
W AR AL H TR, (e A B, RInTREE ).
LB = 22 7 16 g ) 7 0 S VRO BA E B AT RO

fH/INIR 0
BV AL H AT E RS B o A8 S S R R ) A RS B R

{4 INFINITY:
EIRIR AR BAAE L H TR E, BRAE B R BT B AN AT B U T RZ TR A e
(FTEERAME . HTELFFHE . i#F | migration-threshold, BNAHAESET) Mjoh
il [ PSR TE MR TE R8T 25 [R] 58 445 A Btk 48

{54 —-INFINITY:
BRI H AT B .

4.45 KIEEHZENEER

AR A IR AR HIR] . AT SR (140 Xen 7% BLRAVE T AMAY BB, AL L2
ISR, AARCE G IRR LI A R A TR AR, AR
TR (R AT,

EijjAIl., High Availability Extension fo 465 AT 284

L. RRE TR 2 A A

2. R IR ZRIN A

3. e B VR A R R SRS

FITiE L3 AR R AE Y, Al BRUE , MAB)RBR A SR

55 5.3.6 il [ AR &ML SR80 BIRMECE | (5567 H ] 4 T Wil ] GUI

ROEIEERBE . ARHEM TR AT, R BIAR 6.3.7 6 [ RIR AU BY
ERWIECE | [5F97H].
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SR BB A A2 S0 T e A IR R, IR 2k B BN A A U
Ko FTELR TR LAY B 1Y F 7 B High Availability Extension 56 4> 8, H2&7%%
T BN R BRI AR A R EOR AR, R EIE

A SOE AR EOR DA BTSN At T AR IO B . 8 mT DMKHE
I C R i 44 SR B 1, IR AL R 20 BAE MR M 4 R (B,
JBPER B 2 U

il &R LI#FH placement —strategy W& (TE &I aEEETHP) F8E., Al
FREIT

default (FERXIH)
TN R RMAE, BIIRIEOLE B . SRR, HI7E4 ey
e Bk YTy ¢

utilization
FIETETRE R A RS TS R A R G IR ORI, S8 Rl AR, B
S, OB BRI 4 T B ) R 5 B T

minimal
FIET BB S A5 R S AT P Al R R R, Ers m R, R
BU R REA IR B D ET RS b, DT LARETRG LAY BEFE

balanced
FIETETRE R A R A ] A R A R B IR EOR I, e R, R
s E RS, DR L&A RE .

iR REERELRE

] FH AP B A iR A, (EORGE RN O AT A 7 AR IR 4%
R RAERECE AR . P, T ARE W IR TR, MR e R
ZER
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0 4.3 AFCTHERCE R P RE
DU SRR T —(8 3 DU & iR eisas il — BT BG4 (RR BT AR

node nodel utilization memory="4000"

node node2 utilization memory="4000"

node node3 utilization memory="4000"

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

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

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

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

property placement-strategy="minimal"

R EGER B BURE, BV xena B SCHCE B — R ETEG I, SRR JE xenD, xenB
Hil xenC & [FIFFPE xenD —iAl E, ol —IHRE xenD —ilLhC & o

UnR— flilﬂﬁﬁﬂiﬁiﬁi PR RAEECIERER D, /ﬂtﬁwﬁj{ﬁ%/ﬁo xenA Hi
xenD FIRFEMEINCE . EARERAY I E IR xenB B xenc PIEA & T LUK
o Hﬂﬁ/\ﬁﬁﬁﬂﬁ’ﬂ@?ﬁﬁﬁﬁlﬁl, IR & 2 7 B RIS AN EE PR
U, R R —RBOE B A SR

4.5 MNEFESE

http://clusterlabs.org/
Pacemaker B H , High Availability Extension BB EETHEH E

http://linux-ha.org
The High Availability Linux Project 1 H .

http://clusterlabs.org/wiki/Documentation
CRM #5517/ crm 8447 T HAY

http://clusterlabs.org/wiki/Documentation
{ Pacemaker 1.0—Configuration Explained ) (Pacemaker 1.0 — ZHfE5REH): =it
WIE%E Pacemaker IRFHIBIMMES . A& RMEFERAEN, DfE2%
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AREMEIBEEELIE (GUI)

AEOE S P R, S5 HEE M 4 /1 (Pacemaker GUT) Y crm §§
IR, AREASITEMITE, a6 | EFMEHELERI (15
217) | [%583H].

AT Pacemaker GUI MU T A48, &t IH R E AAS B 25 4 W TR IR P 7 A T Y AR
AT vy AN BELAfE S E TR ) R (R B TR, SOERR T, f8E A%
AT ELEEE SR M AE AT R, SO EIR RS, BUE) . EHaBRRE N, UNTE
B

GUI R MAEMRE: pacemaker-mgmt ELE GUI 944 (mgmtd

FEE) . ZEM AL e Bl ] GULE IR T A S AL fT 8 . 7EZE3d T GUI
W — A g pacemaker-mgmt-client E1F,

OE A LR E TR (GUID)
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5.1 Pacemaker GUI — #437&

2 B Pacemaker GUI, SHTEFESATHEIA crm_gui, A EAFHAH REELIE B
EIH, HBAFEE,

5.1.1 HEZEEE

R ERERS

P24 Pacemaker GUI B AGESE, AR HIH L ZH AR haclient ML
;C%A@iz% hacluster Iy Linux fifH#, HARH haclient [

=i
)H]IH

{Efdi ] Pacemaker GUI ZHij, %54 hacluster {HfHEESNE, sigy—
R A EAH haclient B A .

TEF Zd ] Pacemaker GUI UMY AIr A fTBY 3T IERAE

LA AR, GEIENC [ AR | > T BA ] IKTERR, [ faiRAES | WA e E
7~ localhost 4 TP ik, VAKASZ | &A% F% ] 1 hacluster. SAMRE

B 5.1 HfEEEE

‘ Server:(Port): 12?_0_0_1 st
User Name: |hac|uster b

Password: [.....| ]

O

A B I AT Pacemaker GUI, B ANy [ filleas | Z sz SR BB TP idik o
‘xgﬁ/\ Fgﬁ%’%‘ﬁﬁ%i , BT DU haclient FEALAOAT Ml A (il & ok
SUISES <
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5.1.2 FHE
Wz A%, A R B R

EI# 5.2 Pacemaker GUI - FHI%T

Connection  Wiew Tools

< 5 4
- \'.:Cnnﬂguratmn @ @ @ ﬁ EV
Um| CRM Config =
Name Status Details
=) Resource Defaults
< % Cluster . no quorum  Openais & Pacemaker
w=| Operation Defaults = iz offine
=
T8 Nodi =
= Modes B oesn @ online
(539 Resources B sen offine
E Constraints =
d Resources
=
g o MY_Stonith not running
= [ Master master
¥ 9 Sever0 group
<| Primitive:0 not runnin g
= 18 Sever.1 group
“ Primitive:1 not running
)
Validate With pacemaker-1.0

CRM Feature Set: 301
Epoch: 42

Num Updates, 1

CIB Last Written:  Mon Apr 5 19:57:42 2010

Connected to 127.0.0.1 (Simple mode)

FrEMAR BB CRM, &I, B s RS #E Lo, SRR MERE [ 4
BE | BRRAIETFIEE , SRR A A A% ] F2IE, A, Pacemaker
GUIE A GRS . Smiil . # A FIEd CIB FAIFIHHM XML B [ &
WRTERR ) . [ fEETESE | . T ArEy ) . T &R T R# ] . fERE A
FIRPUT— [ 4R | TIEHE, SRZEE [ #n | > [ XML G

IPRIEEAERUE TEM, $— MRy [ 28 | JnT SR e MOL %
URAIRAE . Iohar il 38 Rl R RGRY RS 2 e i, DA SAB RIS A8 BEDIRRE (H
B AR T . A S CE IR 2R (. 51k W BRI ) ,
s A AR TR IO R, SRR T RS i e R . ] DITEREE IR 4%
— N R, SRR RER IR BU B DI RER A H

Pacemaker GUIIE n] s EA AU VI, DIAS BEMREEAOAT 25, Ftal
BURBELETT

A E M BLE SR E I (GUI)
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fily LA
AR R B B T IR S FMB ORI, SRS TR
WHRGIURE, T RGE MR T RSO R At

A RRARAE A A G A IS [ CRM 476 | TE B Al S S8 58 T ml i 43k
e ERIE A I BTRE BB 12 O & B H ATUE V(B A SROR BRI AT s
TEMIE, (& BN B,

i FE
AT AR LUSHRUR S R Bzt R A A B R . N AV IR, A
R CIB HEAERE B FH0F, IR GBS AHIE RS B . B
gg’ﬁﬁﬁﬂ%, HFE SN OB, S RRIE R T 3 SRR

TEAANBIA% IS8R [ CRM AHRE | T, (507N O B R0E 2 el feis
AR FEEORE B Bl B (e P A s St T8 (D 2 18 R AT i) . 72
BEREETR, Aaa Sast TR I REfa A 7 ) S BB 3T 7 SRR 1B P

Hack #53
HohRE B ERSECAH R . FURFEH L SR e R e B e, DA A RE
T AENRE, N, AT DU IR TR ) i B R VR A AN R A TR
WeAb, BRI LA 4R PR AR T DARR ] 2 R BRI AR B AR
REfH

PRI HIRRE SN2 & B H AT i T b
AT SRR 5 | SBLI88 58 st e SR8 TR B PRI 7 BT B 2T, WA fl

JH hbgui; BRI BRAES AR, BAHR R SR i 7 i BEAR T R
TR o

5.2 SEEHFRRER

A daf 2 AR R TH S ) 2 R 1R R T TR A E 2, 1B S TH & A 4 2 A ]
HI4E, nIfii ] Pacemaker GUI 458 A5 B H T HAN crm HPEFE P AR MG A AIE I
ZWIEWT, AR E BMAE, (B2, & T En BEETIRE I AR,
BT BAE A TIEAR HESE R LT 2.

* no-quorum-policy HEJH [534H ]
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* stonith-enabled #EJH [5535H]
BFE 5.1 BRIl # T
1 FEX#E) Pacemaker GUI, WAKEE 5.1.1 i [ R4 | 55548 PR %E

NS
2 [ fatg | > T A .
3 fE/efllgitk R, S8 [ CRM A8 | DI Ade el SRass TE S H AT A

4 WRIBELIOR, B [ MR ITATHEAR | B0E 2l A
S5 UnSRPIRCSE A T s A e, SEOHIER [ 2 BUR sTONTTH ] o
6 i1 [ £/ MR,

fn] LIRS DI o] e I TR, R 2 s i i [ CRM ARG
AR — & [ A o

27 == SRS
53 RTE=EEIR
WAEEEME, BEEATEEPNFERE TR A Gk AR
MEEER, BEREOEM . BTEA MRS, BRE. MERS. &
Beras, DL SCH At 7 A SR FH 2 B B v LA B ] A s 26 e R e AR %5

A BT LA, 2 IR 40, SE S BAE 4.2.3 BF [ IR | (4937 H],

53.1 B EZEER
BB ST I AR R IR RS ST R AR
1BFE 5.2 FrEE L&

1 HtE) Pacemaker GUI, WAKZE 5.1.1 fiil [ HEEE#HE | 8548 ] HATIAE
AL

2 fefcfllgasseh, 8RO &R | Mk —F [ | > [ & | .

OE A LR E TR (GUID)

57



3 7E N BRI, SoE BRI 28
3a BABPEMME— [ID]
3b 7E [ 285 | WG, SEIURE G R 0 & IR R .
[ heartbeat | . [Isb] . [ocf| & [ stonith | . WFEFFANERN,
P5E 4.2.2 6 [ 32 3CRn &S | (5536 H ],

3¢ HIEWUT [ ocf | B, w§7I5MERE OCFEIICHHY [ #2144 | . OCF
HURS F0 22 IR R e £ A I+ ) A

3d 7 [ A2V | WS Erh, BEECE AR (A0 [ IPaddr | 5
[ Filesystem | ). BCEIRACHEfE SR A S BURTE T 7o

[ K | g B R RO IEIBGR R (R BTSR[] | CBHIR OCF &,
BECRR [ #8414 1),

3e 7r [ B8IH | TJ7, W€ | @HAIRIREE | .
3f USRI E IR IR, SO [ P EEE ] .

p={112
T
W

Add Primitive - Basic Settings

Required

1D: | my_primitive

Class: ocf <
Provider: |:heartbeat o
Type: “F'addr ~
Description

Manages virtual IPv4 addresses.

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

G B

Options

<

Initial state of resource: | Stopped

V] Add monitor operation

@mso || B e
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4 3% [ F—#1 ., TG R EEAZEFERN M E, Hhe
I E IR A | plEEE | o BT e T ameE, DU
FE A0 . KRR B BEE i, S8 nTREIR T ZUp i HAth B P . a0
T WA T B E R EAN S R, G52 RIAAE 5.3 [ BialifG ol i 4 Pk Bl
BIIERTE | 55595 ],

5 i ERUE 1T 28U, Site—T [ B4 ) USElaz & IR AHREROE o
AHRBSEETT B Er B P, [l AR 0 S S HT i i R

ST M BOE 21%, AT LR IR sUE R LA 2L

© BIR R M — PUE IR IR BIIH, A2, G525 4.2.6
[ BIEETE | [R42H].

© P M — 5 CRM AN B E IR A 2GR, A2 4.25
i [ ULERIA (hARYE) | PB4 H].

c ¥ HEMHEMREEER, AHEELZEN, E2E 427 (&
JEPEZE | 5544 H]

1878 5.3 B AR T IR R

1 7t Pacemaker GUI EME 1, #ie— FAMEH W [ &H |, DK%
HEBEME T

2 g, RBCEBEME I, RRIE—T [ 4l | ez E il L
N T ) TSR E SRR RS H, DR C Rz E e )
[ RAgRTIE | T BRI ) BT R

aE I B R (GUI)
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Show: | List Mode \.,|

Required

D my._primitive

Class | oct ¢
Provider: [neartneat | ~ |
Type [\Paddr | ~ |
|> optional

Description

IManages virtual IPv4 addresses

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

(T )

IMeta Attributes | Instance Attributes | Operations
Name ‘Value

P 192.168.8 212

1%} nvpair-e2f36987-795F 459 c-b445-7a3d7bal 9247
Name: ip
Value: 1921688212

CF e | SmEe || — e |

| @mic | | Pigro |

3 A EUHIHTR P AR M IR M, SESRIBUR B AR T BRI — T T
.

4 BPCEOHIN IR [ HA ] o — A2 [ i | AErsos.
5 MW E Y [ a1 ] o AR, REURHE TR P THR (E .

6 %?%T [ FERE | VARRERBII SN B2 5 285 | R e I s 18 A i ke
R 1

7 R EBUE TITA SR, SR — T [ #EE | LSe Gz IR A RERUE
AREBELT e BB, RN SR E SRR B SR

RN EiRA XML FIRERES

Pacemaker GUI I EGARHLZE 2 10 2 WOE I XML A Beo AR
U, SETEE AL RR AR T A A A [ Bm | > [ XML (] o
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i BB B ROE Z A IR XMLERSHS, Sh— M Aeledks by [ &
RRAE TR AT EAIERI [ B | > [ XML 0] .

BN XML R CRS A e TRl [ A | 5T ] | XMLOTR, s T Ehmit
XML FH

5.3.2 37 STONITH &R
HECEFE SRR, BT ERE—8Z# STONITH &,
1BFE 5.4 Fri¥ STONITH &R

1 HE) Pacemaker GUI, WKEF 5.1.1 fiil [ HEEE#HE | 8548 PR E
A%%O

2 fefeflgatseh, S8 [ &R ) WAk —F [ 38 | > [ Ban &t | .
3 fE F—REEETTHT, BUE BRI LT 28

3a fABEAME— [ID] o

3b 7E [ H5 ] Wb, SPCE IR [ stonith | .

3c [ 2540 | B, BN H] STONITH & ) STONITH #hh
T, BEA/MEER R Y T EE R & BERTE T 7,

3d 1 [ 25 ] T, &E [ GRAIHIGIRE |

3e v Al BT R BT PR A A, SERUN [ B ] o AT S
Y, GESE A 9.4 i [ BiAERERIR RS | [BR120H],

4 [ F—#] . F—liE aEnEEAZERERN2HEHE, e
51| % STONITH AMBER TS BrA [ Al | o B sish e i
Trgmimg, DUBHE0E A0 A RS BEEE, Bl e e
BTG A R R B ESE . WNFE AN T LR E R R AN S KL, BE 2 P
5.3 [ Brifalfs ok b 4 i v B TEJE v | (559 E ] BLEE 5.3.7 1 [ i ik
45 ] [B70H ],

aE I B R (GUI)
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5 il EaE T A2 MIR, St— 1 [ 2/ OSBRI A BSOE .

AREBRET e BB, R IR SR BB A S IR

B 5E R B 5 PR ARG, GE T PR sl AR Y, sl mI R S AR =X,
Tt ANEEN, 8200 56 o = | Ak % 752 STONITH | [55113H].

5.3.3 SXEZIEFR

WE T R R AR —R oy o RIS P A 6T TR, T REATIOR fE
L IEREHCAHAE TR I . SRR T e i e R ] 7R LE S SR B BT
TN BRI NE Y LA SR RE IR I HORA P A R

W] PR AL 470, SE SRS 4.4.1 6 [ BRI | (5546 . & BRI
e, BT E N W T U S SRR, G2 R 4426
[P BRI | [5547H].

AN H A S AT 57 AN TR R A

1B 5.5 B g R

1 KiEh Pacemaker GUI, WK% 5.1.1 i [ iR #E4E | (548 ] ik
BAELE,

2 7E Pacemaker GUI £/ E 1, #%— T MBI [ BRE |, e %
HAEBE R

3 fe/cMIETREh, SRICTBR) | SRsH T T B
& BT BEEIE ) | R F TE]

5 EAMRGIRME— [ID | o fERMBEUBUA RGN, L ID ey, &
HURTEA BT 8

6 BECEIHIHE RIRWI [ &W | o W SRR E A RSUE Z Ira B
1 1D,

7 BIREIBGE [ M) o EEAREERT RS T IR ny [ A
WiT. AMBRER RIS FRIT. +/- INFINITY (HHIFOR
6 TRTRA ) B2 [ 678 | .
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8 AsPRfEEL [ ATAY | o

Required
10: my_location_constraint
Resource |MY_Stonith s
Score: | INFINITY v
MNode: |s|es‘|‘| a
T A
@ mio e

9 it [ ATAL | BT M) WAL RS, BT DL i — T [ B
> [ MR | ACHE R A2 e I, Rtk — & [ o] >
[ eI )

10 $EHES0E TIrA 280, S5 —F [ | LLSSBGZ RS i A B
o ALREBEE T e BB, (R IRy AR R B A B A BR A

187 5.6 B EIEEN R

1 Ft#Eh Pacemaker GUI, WAK%S 5.1.1 6 [ 4R #E4E | 554 PR
AL,

2 7¥ Pacemaker GUI £/ E 1, $¥— FZEMIBE A& [ R |, Mafie 4
5 SR R I PR

3 feAcfwte sy, BEECT MR, SRRE—F [ .
4 B[ FIAr |, SRR T HEE ] .

5 W AMRGIGME— [ID | o fEEBEUEARIREIR, HID EERLY, &
BURERHREBIRR T

6 BENUBAIAF AR [ &I o RN E R ERUE Z T E IR
ID,

aE I B R (GUI)
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64

A LT RGN ZOR , EHATRE & IE A T T B I
PAS

# &I R [ B | RIGE B A s 1, sl LAEid s — 1 [ 3
i > [ B | A RIRSE . A e, RAmE—T [ 3r
> T AEarii ] o

8 1t [ HZN | o, ERIWAFHAR, EEELREREIEINNE, A
TRPVERCE | EIR ) MO Z BRI 8

9 SEFE [ M| LhpeE R IR L B RAR . IE (B TR I R A Tl —
THETES F3dT. ARSNGB R — R s Fgr. +/-
INFINTTY{HRIF RS [ ez | 88 4 [ 028 | o s e 456 b A
AR e TR B M R

10 WA E, sEREHbSE, Bl [ &5A6E ] .

WRIR TR S MEGETH, RETERUR—RITZE [ fif |, SVES0EZ
AT BRA IR o

1 R ESGE TIA 280%, §51%— F [ EE | DLOSBGZ PR i A B
TE o AREBEE T e BB ,  [R)IRE A RSB 0 s R BR

BFE 5.7 Frtyal & NEF R

1 BE) Pacemaker GUI, KR 5.1.1 fiif [ HEEE#4E | 55548 HIridE
AN#E

2 7E Pacemaker GUI =Mt H, #e— T AMGRH 0 [ R |, #adic 2
A S 1 PR

3 e fivats s, SEHC T AR, RISk —F [ .
4 B[ I |, RESE—T T IEE ] .

5 WABRMGIME— [ID | o 7ERMEUEA RGN, H D BERE, o
ANTEALRESSR T

6 i [ Ao, 2 [ 4 ] e IR a2 mirws 22 e BEh i ¥
o

7 MR T #% |, ERAE [ GIE ) BRI 2R 2R r B
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RRIBPTSEH) 2 WELRIH , REGTERUR—IRZ [ i |, SPIZEEZ I
Jr BRI AROCR

8 Mty e M2 UL, Hiln.

8a 18/ [ 780 o AFNE, RIRRH Zs@hlte; SRS, TER
{24 INFINITY,

8b 152 [ HAFC | WM. #54 true, RE G ERE FAET,
gﬁﬁﬁj true,

9 I ERBUE LT 28U, St — T | #EE ) USEMZ RG] A RERE o
AHRBSIEETy B Er B P, [l A0 0 U T i B i A BR
LRI 7E Pacemaker GUI 1Y [ MR | At v s A BURINE 2 B e i BT Rl o

El7 5.3 Pacemaker GUI - [R5

Connection  View Tools

= o = 4
= (3 confuration Show: | List Mode &
== CRM Config
7| Resource Defaults Resource Location | Resource Colocation | Resource Order
Operation Default: D Resource Score  Node
% Nodes SLEMN WY_Stonith INFINITY sles11

my_location_constraint kY_Stonith INFINITY slesT]

& LW

P MAG || [SEEE | | = #RR

Connected to 127.0.0.1 (Simple mode)

5.3.4 IEEZFRRATLEER

a AR, R e AR ILEHRE) . A e H ARG b SR R
IR C AR HATHTES ERBON U, RIS IR e Bl A s i = A TS . 5mT LA
EHE—AEUE, FERERBGZRIC (migration-threshold) Z & FHE = 5

A E M BLE SR E I (GUI)

65



66

iR, A AWML, LA ETES, RIR e EIRA SRS AT 2 ET S5 High
Availability FX#8 <3815

ANith, ST LABAT LR 20 BRAE 2 R IR A S R I 2 BT -

1 R 5.5 [ B sig e hr BRRE | (562K ik 2z Wil ase i B IR
ﬁ::l‘IJO

2 (KR 5.3 [ Frdalig oo 4 JE R B TEE M | [BE59H ] R TR
migration-threshold HAEE MG EZEE, If45% migration-
threshold #ir A [ 18 | . #%{EMERZ %YV INFINITY 1 1EEL

3 AEGEEIRAY failcount H BB, FEUGEFRE 5.3 [ Hridelifg b 4 )& 1
BIEBYE | [559H] T ArRK failure-timeout HAEE P E %4
T, A A% failure-timeout By A [ 18 |

4 #TEAEE HA I SeRUE A A SRS ARG, S A PR

fifla2 [ BEEUEE — Fyiife | [H48H] heflt T —Muiyl, MHaiated
A BHRS IR (AN failcount PRI

ot ] LABE R FBhiE BRI failcount, AN EAF &R failcount H B
TG R, 5205 542 6 [ TEHIEIR | [58578H].

5.3.5 IEE R OER R (BRBHE)

U A B A A ELAE Y A TR iy, R ] DASE AR IR R R G . o A
BBk [ 1 2 AR A SR R I R R R ) BT, ol 2 R R ) — I 2R
A 2 YRR, ol AR ARG YR (. T DI S PRI s N 2
PRI EEIREE o

A BTG IR YEI A & 78, GHPIEE 4.4.4 B [ BEERIEHETRS | [SH48H ],
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1B 5.8 15EETMKTE

1 HGEAR 5.3 [ Fridal ol rp 48 )8 M BB IR E M | [BB59 ] T ki
resource-stickiness VA4S MoEG &R

Required

Name: | EETEREHNATE, e
=~ Qptional

Value: ‘2(:()30 o
Description

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

@mo Tz

2 #JJ7A resource-stickiness 1Y [ /| , FE4§E A ~INFINITY Bl INFINITY

ZHAME.

5.3.6 REAHFERERRNEE

AR A G RARAATR] . A LLE IR (B4 Xen RH%5) BEoRACA E A7 0 B BH I I LA
R WA BCE G IR LT A R TR A, AR
TR (B AT
B, High Availability Extension fRiF4dE & LI F 288,

L. R BT BG RN A R

2. R EIR 2R A

3. e B B TR AR

NG SRR SUA RN LB HI], S5 2 R5E 4.4.5 81 [MRIRARGE B E &
I [H49H ],

A B e BRI ESR M TR SR AR A i, SEHGETE 5.9 [ sl Bl F R &

P | (68 H] HFTIR I P L . BRI LRI B C A D i 44 L 5
P, MARARE R 2 AT B RO A RS

aE I B R (GUI)
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B8 5.9 B aIE L e R

FELA NGB, RSO A e B A IR S AR R, BB A e by
E FI IR AL A R AR E WG E AR . PN A R B TR FA
A, RAERITEER 2 [H68 1] FIBE 3 (68 H] MA LE A

1 KiEh Pacemaker GUI, WK% 5.1.1 6 [ i R4 | [(B54 8] HrRE
/\%%O

2 HERE HTRL R AR
2a e/, $E—F [ Ai#r ] o
2b 7EAT GRS, R RCE A RO ETRG, RRE T [ AW .

3 HENERE G E AR
3a fEAEMERT, H—F [ & .
3b fEA g, EBCESOE HAR RN, KRR —T [ #E] .

4 BRHLT [ | RmO RS, REIE—T [ 3 | LURHE R 1

5 EAHURYER [ Z/ ] o BT LIAREE A O A4 6 m v

6 WIABVER [ H |, SR%&¥E—T [ | o BIEELAZ Y

7 WERTFECE S ARE N, SHEAPER 5 (68 H] 2K 6 [HH68H].
[ A | RS RS R E Ry BB e B U M S AR B PR 2L

8 WURILTEHUE T2, stk — T [ iz | B PRSI .

[ 5.4 [ fIBGZS I IORIBIAIAE | [5H69E ] BR T (e g, %4
H ESITRYE IR 8 il CPU 1 16 GB R IERE .
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B 5.4 HiE 190 0IA1E

Show: ‘List Mode < |

Required
ID: bourbaki
Uname: [bourbaki
Type: ‘normal z
> Optional
Instance Attributes | Utilization
Name  Value
cpu 8
memory 16384 —
| ¥ Down |
ID: nodes-bourbaki-cpu
Name: cpu
Value: 8
| 4#add || [ZEdt || —Remove |
| @cancel | ok

H E— A& 4096 KB SO IERSFN 4 fF CPU (1) 2504 &5 418 40 R s «
B 5.5 ZEIEARIPIALE

Show: ‘Lisl Mode &
Required Meta Attributes | Instance Attributes  Operations | Utilization
1D xen1
Name  Value
Class: ‘ocf < ‘
Provider: [heanbeat ‘ V‘ memory 4096
Type: [xen v ‘m‘
P Optional -
Description -
Manages Xen unprivileged domains (DomUs). H D: Yer -utilization-cpu
Resource Agent for the Xen Hypervisor, Name:  cpu
Mananes Xen uirtiial machine instancea hv mannina clister [ Value: 4
| #add || BrEdt || =Remowe |
| @cancel | [ Jok l

e o6 F AR AL A0 MR ZE R AR, e Il SRS R e B B R
g, RV G AR T LA AR R S A HRAR B filn, GEnDi &
AR R DR ETEE b, ST ] RS PR, e E 2GR, A
S5 4.4.5 fi [ AR ARCEECE R | [H49H].

9

A E M BLE SR E I (GUI)
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B 5.10 FEHE AR
1 BX#E) Pacemaker GUI, WKEE 5.1.1 i [ kR4 | 55548 ] PIrR%E

A#ESE.
2 T fatg | > T A .
3 (e fligassrh, B[ CRM AR | Lkail el S8 T SO H A (L

4 NURZOROR [ ACE RS | 30E Rt B M.
S5 UnSRPRRCSE A R A e b, SEEOHIE [ 2 BUR sTONTTH ] o
6 fi— 1 [ B/ MEBEmEE,

5.3.7 KRELIEEIE

High Availability Extension A& AT DL (e 67 862 B, 1 ELE AT AR A ES 0
BRG] A B S IEAEA T, A HRE ST A R B R B
o R B AR S o 16 PR B o BB A SRR D K R . R PR 50 CRM JE
T AR BB, BT LI E e 28, Blin%y start 31 stop fE¥RY

7€ Timeout,
1BFE 5.11 Pl o B E 5

1 BX#E) Pacemaker GUI, KR5S 5.1.1 i [ iR 4 | 55548 ] PIrR%E
AL

2 7£ Pacemaker GUI M, #— FAMEEPR [ &K |, USHRC A
HEBEMET

3 EAMEASY, EEREEMER, SRR —T [ g ] o T —RfE e

iﬁ%ﬂiﬁ/ﬂ%ﬁ%ﬁ, PIKE Az IR e S A . ) TR R AR

4 FECHGH RS, GEREDGHIEN RS I, SRR —F [

HEMEMBUATESE, SERBUIIERIAH , KRG —T [ i ] .
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5 FE [ A% b, BRCESITRENE, Bl [ B ] TEE ], S ~&
_L[:J o

TS B 2 BRI B T R RSB 5E T E

D: my_primitive-op-monitor-Ss
Name: |mnnitnr e
Interval [ss v
Timeout |20s v
[> optional
A
Dmro T

6 fE [ iy | HRO R AR (ARDAT) o A1 SEAE AR RE 3a R0 ] 2 A2 e i
Mk failed, PEFERER EHRIBAHTNG, SO0 REBEME M T 4
Rk | RRAE e BB o

7 WUw SRR [ AN | B, RRHTE 2B, BN [ SRR | (BN
SO JEPRIURI T 7 ) B0 [ 2622 | (BT IRBDIE Z AT 245 5 IRLERRE )

8 MW ENE T A2 MR, ait— T [ #EE | ISR B IR RRRUE o
AHREBET e B R, RN S S B B IR

A G YR B A R B O B Ry E A TR Y, B2 BEE 43 B [ BRI | 56
4581,

45 2L 1E Pacemaker GUI AR IR, REFEAMIGAR Pk —F [ #8] , MR

e AT U A R B AR R P AR ORI IR . SR R, A B A 1)
] (R [ ESBRE A | YA R 7)) SR IR [ RGN R BORs ]

aE I B R (GUI)
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B 5.6 tathl &R failcount

Connection  View Taols

<l % @ 4
= () Configuration i) p= H
= corra PoBbv e exO RN R
[=m| CRM Config F
Name Status Details
Resource Defaults
~ 8 Cluster no quorum  Openais & Pacemaker
Operation Defaults = minz offline
T8 Nodes -
- B siesn () online
5 resources B sien offline
Constraints ==
-
g = o MY_Stonith not running
= | [] Master master
= |9 Sever0 group
9 Primitive:0 not running
= [0 Sever1 group

Primitive:1 . not running &

Migration Threshold: 1000000

Call ID Cperation Interval Return Code Status Last Run Exec Time Queue Time Last Return Cod

<] I B

Connected to 127.0.0.1 (Simple mode)

5.3.8 REZREERAHE

BELE AR IR HAL TG IR, BOR BT sl B U LA E I )
MG AE [l — AR R AT, A AL ARG, T DLRE A .

TGV REAL P SE AR A S LN R EANE A, S5 R ET [ 4 | 28
38H],

TR =EA
T RS —EIR, AR REA 2 R

1B 5.12 FriE&IRA

1 HUE) Pacemaker GUI, IG4KES 5.1.1 il [ R E#ELE | [B54H] hd &
A%%O

2 fefefiiganseh, ST &0 ) WAk — 8 [ ) > [ .
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3 B AMFAHMME— [ID ] .
4 15 [ 218 | Ny, S | Bk, SRt T F—41 .

5 15 F—2rh, GnT LR RUAR ST IREIE 2 AL A TR, SIS IRy
ABLEFE 5.2 [ FHEIEIAEIR | [5H57H) ik Iy U,

6 ?wﬁ%E&%TFﬁﬁ%ﬁ%, aitl— & [ B | VASe ISz an e I ) A e e
;EO

7 FE NG, ATLAUCGREE [ &l | Wik— 1 [ iEE |, 485
ZSHEADHTHE T

WERAE L A S S 2RI, S5t — 1 [ B ] o P — AR ek
N E A A A 2 B /\EP@@J.EHEZEE’J g | BT Rl
1%;:/? Vo TRIGEM | R5 REE IR0 B s i S IR 5 4 P i R
JII/E\ o

8 M PR FAAR T 2, OGS [ o [ ) B2 [ o F ) 6l ,
R [ G &R ) HEATHEY

9 T ESE T rA2BIR, Sit—T [ #E | LSS GERHIR A BBUE
AHRBFEE T W e B P HHﬂi?ﬁﬁ“ﬂwﬁﬁ%ﬁ%EI’JjMI*E&EI’J%iZH

aE I B R (GUI)
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El# 5.7 Pacemaker GUI - B4l

Connection  View Tools
< o5 & A
- (: Configuration
CRM Config
[S2] Resource Defaults Primitive | Group | Master
Operation Defaults 1D Description
e toces
o webserver
Constraints
’EE} Management

Show: | List Mode &

| #mro |

1D group

| #mre e || — mse |

Connected to 127.0.0.1 (Simple mode)

R O AR AR 5.12 [ g REdl | (55728 TPv Rl s SRR, L
AR AR AT IS SR LA R 4.1 [ Web IR 2S00 EIRREA | [5538E ],
1B 5.13 SFEHHIE 2 H AR

1 HH) Pacemaker GUI, WAKHS 5.1.1 i [ B4 | 554 H] HPFR %
A%%O

2 TEAMERS T, UIRE | &0 | iaiieE, SRRAEA (I g ks b se G ol
WEAH, Sode—F [ g | o N —0E S EURIEARNRFHSE, DIRES
2R E 3 1 P A R T BRI

3 W—F [ I &I | R, Rg¥—T [ #4Y

4 75N —EEEE A, BoE LU 2B 1P AL hE S 2 AL T & U -
d4a g AME—Y [ID ] , Ul my_ipaddress,
ab 7E [ 25 | WEE R, EBE T oof | A E IR

4c B OCF G [ #2064 |, 3L [ heartbeat |
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ad 1E [ A | W ELrp, B[ IPaddr | CZE IR
de %[ ],

af 7E [ pIIERE | R, 2. P | JHHWIE—F | #fg | (S
[P ] THH YT ).

Ag BN T, SR IP sk, N 192.168.1. 1,
ah $%—F [ #EE | B[ B | o BEAHALRE S 7 WL & BE /s B ()RR
“//}?\O
5 FHL— N [ #4 | LOBis N — &I (5 2405 Web fa]ilk#e) o

6 BRI TR AE AR 28 CRER AP BRPER 4a [574 5] ZAPER 4h [
75H]), HEIECBUE AT TR,

Add Primitive - Basic Settings

Required

1D ‘:myﬁgrcup

Class ocf <
Provider ‘.heartbeat hd
Type: ‘\F‘adnr ‘ v l
Description

Manages virtual IPv4 addresses.

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

(< -

Options
Initial state of resource: | Defaults to "Started" or inherit from its parent &

] Add monitor operation

@mro || B mae

TR FAM A T A A P BN R A TRlE , L [ G &
IR RGBT BONERY CAE IERERY

7 A AR, SEEEH [l | BT R SR [ R &
W RO IR B IEI T

8 R IRIM IR, FETE [ BRI ) RS IR B IR,
Wet— T [ BB .

aE I B R (GUI)



9 T [ & ] USERGERFAMAHRERE . MBS r el b, [k
ML e R B

5.3.9 REBEHEIE

ST R A S R ] R E AR I 2 AR FT S AT, A E B E Y, e
B TR REE ARG T LR A8 RO IR & U 514035 STONITH LA 3
HERER AL, W OCFS2, #nl LI BT L AT G R o H B 5 A ' A i
@“%ﬁtﬁwﬁ%ﬁtj{%o P ] DUSHE UEIRE TR st e, HARRiRE e
A %) BT B T A

WFs T HE GRS, SRS [ A | 55408,

1BFE 5.14 FiEel5oiig AN

1 B Pacemaker GUI, WPHKES 5.1.1 i [ R HAE | [H554 8] PR
/\%%O

2 fefefiigaseh, BT &UF ) WAk —F [ ] > [ == .

3 ARG AME— [ID] .

4 1 [ 2| N5, BU€ [ BIRIPIGIRE | o

5 HUNZ A NEGE RIS, Rigde [ F—21] .

6 1, GaTLURE [ R &l | o [ AR ) s S IR 7%
Uio HE B LR gy SRR 5.2 [ B IR | [BH57 H] A
5.12 [DHHE IR | [2R72H] kT XML

7 A RS AR AR T P aOE TR 2%, wEk— T [ £/ )
PASE GZ R IR A REUE

54 EEEEER

T BES E TSN, Pacemaker GULIE ARSI G, 8 Hhz
EHAG AL WA HT SR IH, SEEAM s i —T [ E#E ] .

IJH
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BI# 5.8 Pacemaker GUI - 5°FH

Connection  Wiew Tools

e
< 5 ¥ 4
= () Configuration @ @ @ Ev
2= CRM Config d
MName Status Details
== Resource Defaults
2 % Cluster . no quorum QCpenais & Pacemaker
wm| Operation Defaults =
= wmlinuz offiine
s Nodes @
F‘l‘='| B slesn () online
Resources
o B sen offline

Constraints
B hd E‘ Resources

it
ot Management 4 MY_Stonith not running

= [ ] Master master
= [0 Sever0 group
4 Primitive:0 not running
= [0 Sever1 group
9 Primitive:1 not running 5
Walidate With pacemaker-1.0
CRM Feature Set. 301
Epoch: 42

Num Updates: 1
CIB Last Written:  Mon Apr 5 19:57:42 2010

Connected to 127.0.0.1 (Simple mode)

5.4.1 EEIR

WEEEEIRZ AT, sECEZEIRC IEMRRE . BN, WA Z A Apache
fAliR e AR IR, FECa%E Apache A% 00 5E A Apache &HRERYE, R1%
TERE AR TP BN AR R

R FTEHEEEENRBEPITEMERE

fii 1 High Availability Extension & HUE I RE, /NAEFERCEN (5 AR [F] 1 & U5
WlnTE L Z ST BB EE B BA%) . High Availability Extension #k#S & &
JIT A RS 1) R s A5 1 B

AN, AR R IR S IE MR E, sE T ), (HESRECALE High
Availability #2485 Z Bi# & FRIE IR

R HAT RS E IR TSI, SR 545 8 [ S GRS
| B8V H] TR ESE A % & FAE K,

A E M BLE SR E I (GUI)
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{8 ] Pacemaker GUI ZE 7 E PR ABAEH, AT LUMHiH target-role H4fE
HREBTRWILGIRAE . E B HAE R E 2 stopped, HIETRE ST B A E H B
),

B 5.15 HEFEIR

1 FkE) Pacemaker GUI, WAKHS 5.1.1 6 [ R 24 | (4554 H] Pk E
/\%%D

2 fefieflidarsep, f—1 [ 52 .

3 A B PRV IR B — N R, MR GE PR RER TP [ AL
By | (SHERT RS [ BB &R | R

5.4.2 FIEEIR

HEVRRH, Ruie A BT PRy, AR E & U failcount,
0] LA ] Pacemaker GUL A& IR Y failcount, 7 2fE A& M Hig—F
[EH ], SRARTEA RS B ECE IR . WS URACH, A5 B A% 1) v ] (7 A
| B EE | THH T ) SRR [ RRGHI .

R B B2 BN E migration-threshold, Hi— HZ2BORBOER| %R
FEAH, WL T B TRE R

EIRKY failcount 1] H B H 5% (A BIRGE failure-timeout #IH), HWAl#%
W TFEER.

B 5.16 FHEN

1 HE) Pacemaker GUI, WKEF 5.1.1 il [ HEEE#HE | 8548 PR E
A#EE,

2 feiefidarse, —1 [ 52 .

3 A MBS P AR IR L — T W BB, SRR DRBATRER st
[ BB | (SRS [ 7B AR | )

it e e BB E s 2 BRI TIE S crm_resource -C B
crm_failcount -Do
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WIF AN, 95520 orm_resource(8) [43217 E ] #l crm_failcount(8) [45208 H .

5.4.3 BREEER

WERTEGEELRIRE IR, SR N AR, D Bl et e

A A IRGNEAES SR W 1D, RIABEREREEEI . # BILMIERA R &
U, A2 2GR 1D MALE, el BRI R BRI

BFE5.17 BhraEEER

1 BH) Pacemaker GUI, MPK4 5.1.1 i [ i34 | 5548 Pk %
A%%O

2 A, - [ EE .

3 BEICH PR R U

4 IRKBGEAES.16 [ IFEIR | [AR78 H] FPAURRMIZE T A (i B L3 BRI
5 [ 21k ] H.

6 FEBRELZ VI B m A BRI, 73 RIGRE SEA AR BRI

5.4.4 FEEEEEIE

Unss 5.3.4 i [ F8E GRS AR | [HesH] A, B ah g 951
RHORy, Ao A BT A SR () — BB DL LUE 2
SO U (I ANRS ERRE (OB RG ) . BRILZ ST, SEB AT AT B B A i
F AR TIRP R AR

1B 5.18 TFEIFIEHEN

1 HtE) Pacemaker GUI, WAKEF 5.1.1 fil [ HEEE#HE | 8548 ] HATIAE
AL,

OE A LR E TR (GUID)
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2 i, f— 1 [ 52 .
3 A MBS PRI IR gk — DU RS, SRR [ B | o

Connection  View Tools

< 5z 4
= [} Configuration > o %/ » & %O 2R ﬁg = v

[22] cRM Config "

- Statu Detall
|2 Resource Defaults =
- < % Cluster no quorum Openais & Pacema ker
|2 operation Defaults [~ p— offine
B nodes B siesnt @ online
5 Resources -l i
[ constraints o B Resources
4 MY _Stonith not runnin g
= [[] Master master
v [0 Sever0 group
Primitive:0 not runnin g
< (0 Sever1 group
e qowenmny
Migration Threshold: 100000 - S0P
call b Operation Interval Rl o Defautt ¢ Time Queue Time Last Return Cod
%> Cleanup Resource
<@ Clear Migrate Constraints
unmana ge Resource
[ Manage Resource D]

Connected to 127.0.0.1 (Simple made)

A ey, 16 [ ZATE ] BB IR B0 AT . Ak e — 18
S ERRE, HERETE A EA INFINTTY,

o AR R, SEROT [ R |, N A IR I A T E R 1R
Wﬁﬁmﬂ’]ﬁ%%‘i K BRI 2 48, GO T LR RS R, (]
PAGR B L HRTA O B (ARG B IRATTRG PE) o

6 UNSEE VR ML AU G VRS 1 B B i 48 4R H H BTG
INFINITY), st [ 2] | 38IH, Gniter A H i s e sr SRR —(H
~INFINITY Z)¥, LASREI&E RS,

xR

BREAS IR ETRS LT, BRI T 7SRRI R A | R PR
ARG ] i ) A 1

7 % [ #EE | URERBRE
AR IR R AR AR AR, ST R AR
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1BFE 5.19 JFFEFIEIR

1 BX#) Pacemaker GUI, KR5S 5.1.1 i [ R4 | 55548 PR %E
AL

2 feEfieEssh, —1 [ 52 .
3 (A IEAR R IR e — NI R 8, SRR [ SRR gIR A | o

Mt AR e e crm_resource -U 84 gﬂ? a] L% @ﬁ}?\ﬁﬁ@ﬁ, A
AR B AE HETRIALE (LRSI B IRAR RS 1)

T EFAEER, 5528 crm_resource(8) [#5217H] 8¢ http://clusterlabs

.org/wiki/Documentation A {Pacemaker 1.0—Configuration Explained )
(Pacemaker 1.0 — ZHAER W), AT 2B H A | Resource Migration | (&%)
—fHfi,

5.4.5 BEHFFNEERN

G By, ARERIHAEA T B (FEE I A AR IR, n]
AAREEIRROE B % 8 AR K, IBHREME T R RINIBEUER

1 B#) Pacemaker GUI, WGK4S 5.1.1 il [ i E 348 | 5548 Pimk %
A%%O

2 A, - [ EE .

3 TEA B RS P AR IR b — T BB, SRR DB T RER st
[ AEPEIR ] .

4 SERGZEIRIAEITS 2 1%, AaA S BTRS PP AAR IR IR L — R LA
o, RIS [ BRI .

e, IR E BT th High Availability Extension k#5457

aE I B R (GUI)
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REMEEREEZIR (5<1T)

AEOE S P R, S5 HEE M 4 /1 (Pacemaker GUT) Y crm §§
éﬁ@%ﬁﬁﬁﬁo HRGULBH T, B2MEs= | EMEHFEERR (GUI) |
[5553H].

AFEHE AT TR crm T4, BT R . BRI 7 ST T RLA,

ERRGA TR A BLEE AR AR 1A ARy AR PR BT f) R (A
B RREIR), WOE PR, J5E AR R I R BB SR AR BRG , S WU RS,

. BB BR IR, DL TR U

6.1 crm 51T HE — &£E

LA, WHATE crm 8%, HWARCAZM RS, HREBEIR, CIB,
A IR S, AT crm help ATBUSITA ATHHE A M0475E . 34464
fe a5 RO A SE BE R ] R 45

crm $§4 Bl AT

s HE A TSR crn, PR Enter, (HE ST RUEEREH . #i40,
BIA crmhelp ra AR ra F84 (EHACH) A9HH R &R

© WAHMEREFE A crm MEE crm B RRTAR . AT LUSEFE
HETERL

crm —-f script.cli
crm < script.cli

ACE M BLERE I (5217)

6
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84

PR I crm WML RS, iln

# A small example

status
node list
DA% () BISRREATAT AR S M, ReTeiaizmg, mRATsRE, A

TEAS AR A BURISR (V) SRIRIRE N —17 .

- MANITIMNERFEITES @A crm WHEANTINERRF , R EH A
crm(live) #, 4T help AJEERAT T4 M4E . RN INEREFA
MFEAF G FHe%, R A 752153 Enter fEA] [ HEA | I+

SR

B, WHREA resource, HEHEANGIEHEH, FRET A
crm(live)resource#, 2 pEb NERIMNEREY, SHHHES quit. bye
Y oexit, Amg b F—Esk, EHH up. end B cd,

WA crm MAHER T8 (NHTEATERIE), i n] B ARz 8k

INERS R P38 1 Tab SR 745 S A IHA RS DR BT S HIBA,
IR — |, crm fEE A BRI

iE: BESEETFECRMARTIES

crm THEAGEHIGE (F184 % resource Ml node), 7] AR IS TAHRERY
% (cib. configure),

PUR/NEIEAR T crm T HA—LL T 251 .

6.1.1 A~ OCF &R #AVHEREE &

HI A R SR i SR AL RR P R B R U, L crm TRAS T ra 484,
PR IO YA ) AR B R S H A T I (BNl HAt R, 552 B%6 4.2.2
il [ 23R | (5536 H]):

# crm ra
crm(live)ra#

84 classes AIHULITASERIFITRAEE 15 B
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crm(live)ra# classes

heartbeat

1sb

ocf / heartbeat linbit lvm2 ocfs2 pacemaker
stonith

L 4H. ¥ H. 1R AR DA 22 B 2 . B A
P Z UGRS3 AP A ] TR A 4558, S5 1ist 454
crm(live)ra# list ocf

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

IPaddr IPaddr2 IPsrcaddr IPv6addr

LVM LinuxSCSI MailTo ManageRAID
ManageVE Pure-FTPd Raidl Route
SAPDatabase SAPInstance SendArp ServeRAID

A EAR IR £E5E, S5 info:

crm(live)ra# info ocf:drbd:linbit
This resource agent manages a DRBD resource

as a master/slave resource. DRBD is a shared-nothing replicated storage

device. (ocf:linbit:drbd)
Master/Slave OCF Resource Agent for DRBD
Parameters (* denotes required, [] the default):

drbd_resource* (string): drbd resource name

The name of the drbd resource from the drbd.conf file.

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

Operations' defaults (advisory minimum) :

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

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

QNI BEPAm LAY . ARBHE I AT 7R Sk A a8 B M IR B RE P [337 H]
Rl

wOE A BLEE SR (15 417)
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’R: EEEH crm

BT EGIP T crm 38R NERINEIRE Y . (H)E, BA—E [ ATRZAh
FIRET o QR B FHE 2 FE 2 crm, WA FEBAER, B, 7E
HMERF A crm ra list ocf AIFIHITA OCF B,

6.1.2 {EFRH&EAK

BRBUEBUA M SRR, AT SRR REAT S e (I E oK o B AR AR
HEST AR, E A E AR R RN, SRR N DI — 2 B AR
Ro

AR R s A ] st <7 — 1 7 SE0H D BE 25 1) Apache #HRE -

1 Dl root B8 A

2 pE) crm TH..

# crm configure

3 DERRBEE S BT ALRE -

3a Y ZE template T84

crm(live)configure# template

3b Il AT AR -

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

3¢ RETERR . HNBIET 2 Apache #1788, [FEEE4E apache
AR

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

W

4 EHESU.
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da B A =S AR

crm(live)configure template# list
intranet

ab RN fEL SR (R R T

crm(live)configure template# show

ERROR: 23: required parameter ip not set

ERROR: 61: required parameter id not set

ERROR: 65: required parameter configfile not set

dc HURMmEF OISO AiEAR, SR P ER 4b (2587 H] HPBUR Rydlar 0P A
11

crm(live)configure template# edit

5 HURARRI bR A HOR AR (AP ER 4c (87T H ] HEm ARG, nIRE
BHUHSCT)

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

6 EHIAHRE:

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

7 JETHRACE CIB;
crm(live)configure# commit

USRI R AN DR, JE AT U & S R AonT ARSI 7 b AR 4

A e FIRRRT

crm configure template \

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

wOE A BLEE SR (15 417)
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WREAENT com SNEREFH, SHRAILA T H84

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

HE, ZHIRES R AR, A EH IR = CIB,

6.1.3 (£ HAFIEZVAHRRIET TR

FEIEAARE R A R AL RE S B . IR el R4 RE, ARTEA
BAREA TG LA A B SRR

— AP AR
1 %Eﬁ@l\@ﬁz?, @J?ﬁﬁj root %ﬁo
2 LI TS5 BE) crm Sha ey

crm configure

3 AEBAR R A RS

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

4 WRESE H AT RIRH R Y R R BRSBTS, AR
s kit H AL R

crm(myNewConfig)# cib reset myNewConfig

Z AT AR LR I U T A B BRI 5 R 7 il

5 FPPR—t%kiET T %E @4#ET@£Z& FirA s R e 2 ez a
BB, AEGHATA ST, SEHEHAUTHES

crm (myNewConfig) #

6 QICREEB R E A AR AR ALRE, SHAHI LU 48Ul 2k .

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

TEASG AL RBAE i A Rl 2T, Eab e ptest MBI HE . ptest AJHUR
PR E 2 BRI . BT graphviz EFARBEURER. LT
B — It sk, B T B

# crm configure
crm(live)configure# show fence-node2
primitive fence-node2 stonith:apcsmart \

params hostlist="node2"
crm(live)configure# monitor fence-node2 120m:60s
crm(live)configure# show changed
primitive fence-node2 stonith:apcsmart \

params hostlist="node2" \

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

6.2 RESHE=EEIE

I L AR R TR ) 2 AR AR B TE PR A 2, AT LME A crm T H ¥t
CAMETRR R Mok, ZHUIER T, ATRME TR BE, B, AT
SERBSRINREIE H 1R, BT EAEMITIHA BB C R IELLT 2L
* no-quorum-policy HEJH [534H]
* stonith-enabled #EJH [5535H]
1B 6.1 (EHH crm 15001 5% IE
1 BHRGOMERET, VI#%4 root 47,
2 A crm configure BHEXNF/METER

3 LIRS, 187 FAL P I G Y e R e 13805 .

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

4 BURIRMAEE

crm(live)configure# show
property $id="cib-bootstrap-options" \

BOE IS B EIR (FRA21T)
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dc-version="1.1.1-530add2a3721lalecccb24660a97dbfdaa3e68£51" \
cluster-infrastructure="openais" \

expected-quorum-votes="2" \

no-quorum-policy="ignore" \

stonith-enabled="false"

5 PRSI AE SN0 BER -

crm(live)configure# commit
crm(live)configure# exit

6.3 RE=EZIR

R A B R, O B A A R A s b BT T P A DR s
SEAEAEE I BRI AR AR | TR ey . BORLER . R ARA. JE
BEBEAS , LA S0 P BB IR A1 T LA I £ Al e 2 P AR A s

A BT LS Z WIS AESE, SE2 R 423 6 [ IR | [2837H].

6.3.1 B =&EER

Faite it T =R A #E AR 00 RA (EIRIUH), WHRH R, S50 4.2.2
B [ 52 3R r SR | 36 H o A4 Bl AR, HfH crm T
Heo ORI 25k, sEATRUT P8R

1 BBOMNEREY, YIAs root 41,
2 i A crm configure BHEUNF/MEFE T
3 e R 1P ik

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

VI A8 R4 A my TP 19 [ Jhh | TP ik, SRTHELE ] (& 2
ocf), UL (heartbeat) AR (IPaddr), AN, HRIGEHET
A2 Y, a0 1P Akl AR AR AR E

4 BRI e T A

crm(live)configure# show
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5 RIS, AR

crm(live)configure# commit

6.3.2 NFS {FAR=SR0 S 540 Ag
P BT NFS fallRes, ZH5C DL N AE -

1 %€ DRBD.

2 BREMBRBEN

3 E NFS {2 1P itk

AR /NG Rt S R AT S S e 1 3

£%E DRBD

7E Bl i DRBD High Availability 4HR8a% @ Z 1, #55cT- 852 DRBD &xfli.
AL, HWEAEPUESE DRBD LMELEL . HASMRT e 135 | 2 ACH
WF R (DRBD) | [E14THI A BE, BEEEBE & ro, Al
AR PN AR BT 85 L 1E% M /dev/drbd_r0 ARAFHL,

DRBD & & OCF F8/4tJi & . iE—EBnI7¢ DRBD &R/ S h 4 R
iR A A, EEPEPEERTY actions WEBH U promote Fl
demote B, EAMIE B/ B EIR A EEENNE, 0 H AN AL R
¥ High Availability, =Z/4¢ 8 &Il AR TR FHEA M E2EH, HE
Al REFEA] — R BT DR R AW ARG, R, AR =Ue
PR, A — 8 2B IR A — R B B IR AE AN R R BTG skt r . 22
HBWLEE, I £ ZEHD) meta B, F2/40E B &L High Availability
H— R R AR IR . BRI B TR AR 8 TR R T A — A R R
SEET NI ER E DRBD & :

1 BBOMNERT, Y2 root B41.

2 A\ crm configure BHRUNTRIMEFET .

ACE M BLERE I (5217)
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3 ARG ES R WA ETES, 55S0E B ns BIRAILLT N

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

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

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

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

4 -7 )55 DRBD &

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

< 3 IS R TR
5 @iy EE/REIREIR
crm(live)configure# ms ms_drbd_r0 res_drbd_r0 meta master-max=1 \
master—-node-max=1 clone-max=2 clone-node-max=1 notify=true

6 I WA HINE P BR A

crm(live)configure# colocation fs_on_drbd_r0 inf: res_fs_r0
ms_drbd_r0:Master

crm(live)configure# order fs_after_drbd_r0 inf: ms_drbd_r0:promote
res_fs_rO:start

7 f§iH] show 54 BRI &
8 ] comni ¢ 13 AHA MM,

REERRRER

filesystem EIFHHE AEA DRBD ) OCF JRUIGE IR . B BB A R 2R
R, BT LAE H kP HMEREIEGE . fEARGY, 8% /dev/drbd_r0,
MR H %% /srv/failover, TR R 24174 x£s,

TE crm SMEFEF IR T 159 RBUE R R STE

crm(live)# configure

crm(live)configure# primitive filesystem_resource \
ocf:linbit:drbd \
params device=/dev/drbd_r0 directory=/srv/failover fstype=xfs
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NFS {fAAk=sS3E2 IP frdlk

A 2 fdT NFS fal ik a3 4 A2 W) — 18 1P Szdik BRI A, Sl A — R RS 1P izl I
PRAR AT HORLVESE T IR TP Akl SR1R, BRASI IP AhkZAh, B el 1P
PEHEAEE & T Y NES fRlfik &S o

NFS falfllc# Bl NFS fa] il (1) 1P (LHETE [R]— G ikas L as £ i i H IR &
Eﬁt‘%?ﬂ?%ﬂ@bﬂlﬁfﬁﬁerﬁE%o BT VU BB A, I8 LR A
TR — M EEK

TEB 4R High Availability RA #HIERSCE Z AT, &l YaST i€ NES filfleds. A
SRR BUNE) NFS fallleds . HATate B R . IRETFEIHATIRGE, 52
R F M E exports(5) (man 5 exports), AAEMEZ A /etc/exports, NFS 1
IR i 7 45 LSB &l .

{ifiFf] High Availability RA Z1RESEHE a2 1P fidit . ANT5EAE R p0 P ifEF T HAbfE
M, IP fiidik RA % OCF RA,

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

6.3.3 3L STONITH &iE

it crm 7, STONITH tffi HUZ o — R IR, #7245, STONITH B, &%
AT BB

1 %E&ﬁl‘@ﬁ’?, YI# A root %/\o
2 # A crm BHBCAFRSMNEFRT

ACE M BLERE I (5217)
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3 AL N EABUS A STONITH 57 B .

crm(live)# ra list stonith

apcmaster apcsmart baytech

cyclades drac3 external/drac5
external/hmchttp external/ibmrsa external/ibmrsa-telnet
external/ipmi external/kdumpcheck external/rackpdu
external/riloe external/sbd external/ssh
external/vmware external/xen0 external/xen0O-ha
ibmhmc ipmilan meatware

null nw_rpcl00s rcd_serial

rpsl0 ssh suicide

4 ¢ BIAYE B —ff STONITH S2U NG Al nl REAYISETENE B, [EFHLAT
EiERr

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.

5 Dl stonith ZEMASEAEAEE 4 vh SR AORERY, SRIBAR YT B 2% A e
SRk EN7, STONITH &5, .

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

6.3.4 X EZIEFR I
BOE T EIR R TAER—5r . Bl AR W e 5 IR, AT REASR M

ILIEREM B A TR, filhn, B AUATE drbd AOTE R BTRG FHMERE R R AT (1
BEE, ¥ dbd BATHLERA R R0 . E FAHRHBRA , SRS RO AR 2
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N BRAGIAOREAETER, 552 BI5 4.4 87 [ REURERS | [BR46H ],

{3 5 PR 1

A LR R IR 22 UOR ORI . R ST e e W IR AN BT o 2 PR
TR E ARG, ATHAEA A earth WETES EHITID % £51-1oc B
TR e E i Ay 100

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

Ty 2565 pingd AYNIE .

crm(live)configure# primitive pingd pingd \

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

rule 50: #uname eq nodel \

rule pingd: defined pingd

it 7 BR
collocation 54 A& F MELEAH R oA [ 86 E A TROE R

T RERRAE +inf By -inf G, RIE 28002006 AN TE [F]— (8 BT B TR0
W Bl LU AR inf G881 . 7EISTEPCT, WAFPREIUE— ML ek, LU
RAEABEZHR , LUEAEA T8 SR R AME (AR R

fn, B ID 4354 filesystem_resource Ml nfs_group HUREA A
— I FA L AEUR, S AT BRI -

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

BN FEAEBALRE, BRASHBATEIRZ A, B ZHR R AR A
o

& BR 1

A EAR B IR BB RNERE o BN, e ] R RELZ AT, AREH
MR AR NP PR AT AL — (R IRAT G e Ik (1 Bkl . 45 1kl
B2 EEEIR) AR BB IR IR o 75 crm SNEIRE LR 152 s
T PR Al

ACE M BLERE I (5217)

95



96

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

& 151 %8 RE B BR 1

USSR HABRRS], AEE b BT IR EE G Al REA el /R . A b Z2H B drbd
BIRAY B IRAE R By DT, BRFEAEOR AL HAD S ISR AT,
drbd EFWZHM 2 EEE IR, #7 DRBD s A FEEIR, Bz iy
W B, LA BIR A A0 2500 A2«

« MR RGULZAIR AL DRBD #1149 32 B UL (] — I 85 1

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

* NFS filfias B2 1P {7 bk oo ZHERARE 5 R A0 4 [l —fIR BT 4 L

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

« NFS fal [R#% 52 1P (7 HbH 7R S8 2R 50 o8 M 2 1% B -

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

« 705 DRBD BT EIEG B BRI 1%, A RETELLE RS MRS

7 \gﬁo

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

6.3.5 IEE LR AEBEEE

EEHIETE IR AL, 5503 ] meta JB M migration-threshold, 4.
crm(live)configure# location rl-nodel rl 100: nodel
HH, rl e RTES nodel AT, WnSRREL, HE4e# migration-threshold if

il failcount #EAT FLH, # failcount >= migration-threshold, FIJ{ & P54 HE 2 84
R AR T

High Availability 457



I start-failure—is-fatal EIAME, BUEIBCE I failcount 2%5E 4
inf, 15% 152 GRS S0 B 15 s . QSRR € 38 STONITH, RIEVRARANAS & f5 i

INTREEE, S52RM 4.4.3 f [ AEEHEEE | 2478,

b o S G ol 20 = 4 A PN \r
6.3.6 {5 ERE=EIERE (FEMBMHE)
B UG FT B AR AR LA R s B TRy, IR ] LISE AR B14E R AT . A ANAERE
GRS Rl 1E 2 HAE R SRS W 2 R P R A BT B, sl A RS E S — M g ik
[ 18 = ETRY, G ZESE o HORTRARE PERO(E . 8 n] DAY S S BRI el a2
B8 EEIRHE .

INTERTE, SE2PI5E 4.4.4 B [ BERRIDAEAETES | [5H48H].

6.3.7 REEHVEREERNEE
AR B B B G
AGARFTAT SRR . A e IR (BN Xen #%) BERACE B M RO 6T 56T 2 HLA%
TR, WRHCE BRI I 2 e 2 R TR AR, B TR
TR R AT,
B A, High Availability Extension SR8 E LA N 28k

1. R BT B 2 (A0 75k

2. R IR ZRI 25 i

3. P E B IR AR R

W 2B AN TS SO SIS AHRE RO, 5520055 4.45 B [ KIS &G 2 &
T [E49H ],

A BT BRI EOR MRS Bt R0 A i, SEHGITE 5.9 [ FTH BB il R &
P | [2R68H ] H Bl A AR o ] UKIER B © i i 44 0 T 5 B
P, MARALRE R 2 BT SRR 1 RS

TELL R 86, BRSO HEA R BB M A A R, BB 2 oE by
& BB TR AL A R AR IR Z A A

ACE M BLERE I (5217)
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1872 6.2 [ crm i a5 0 (b B
1 LT F038 4 BB crm SMERET

crm configure

2 SRR BN, SEMERILIT RS, A LA B BS 2% R AE L
%5 NODE_1:

crm(live)configure# node NODE_1 utilization memory=16384 cpu=8

BB L B, AR NoDE_1 2 & IR 16GB HYELIEAEFN 8 ffH

CPU #il>o
3 HERERI LA, S
crm(live)configure# primitive xenl ocf:heartbeat:Xen ... \

utilization memory=4096 cpu=4

Wk, U ES FHETES nodeA 11 4096 KB SLABALF 4 18 cpus
4 i property 54 & FLE HME :

crm(live)configure# property ...
AT Do 30 P A T SR s

propertyplacement-strategy=default
TR GBI TR 1. BRI, B WS . IR S B
[A), FUFEAS RS A BU

propertyplacement-strategy=utilization
v BT BE A AT A 2 DA R R R, A B % B B I 1
AR, ERFEIREMATE G (B2, R B HCRINC & 40 B B A IR
Wik 58 i A P

propertyplacement-strategy=minimal
TERERE BIRA I A RE ) I ORI, e OTPREMAE B T EA
AF IR e DO ETEG b, DA HER ARG A AL

propertyplacement-strategy=balanced

TEREE BB R A RE T IR IR, et HIRME AT &5 | E
AFE W0, DHEACEIRREE
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ME B SRS AL RE R A, BEIR AN AR O A X, AR REE
TP EROR . SRR IR SR CAERERSUE , DIMESCHRR
R SRR

5 B orm SMETET 2R, SGHLA By

crm(live)configure# commit

VAT 8 51 38— 18] by {181 ) 8 ) R AEL Y s S R 4 5 A -

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

1B =B REE , &CH xenA il B — M ETES |, 2R xenD, xenB I
xenC FHECEAE—, aiHH—f#EL xenD FCE 7E—HL.

ISR ET B R B, SR AT AR R D, RS &R, it xenA
M xenD #R& T AL E, {H xenB Bl xenC HAH P& TS, FHAEM

HESEREREARIR], DUCAS SR AR . 7 B U FEATEE AR, 5%
e A B e e R SRR

6.3.8 REZIFEEIE

LB AR, AT MBI v ] op BASET R BRI
monitor 4. LA FHIFIEE T —1H Apache &5, WAER 30 48 fs FH—k
op ST LS TR .

crm(live)configure# primitive apache apache \

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

YIRS ALERARL H /Y -

ACE M BLERE I (5217)
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crm(live)configure# primitive apache apache \
params ...
crm(live)configure# monitor apache 60s:30s

WITF4EE, SH2M 43 1 [ EIRE | [5B45H],

6.3.9 REREEFAHE
s SR P — Ml Bt LR e e B — i R — IR . SR I B &
1, 5= IR ARSI . A AL ARG, En] DUGEFIREAH . DA St
SE P AR R (— 18 TP ALhE AN — 18 F T B ) -
1 URGEH B IHIT crm #5880 FRBHER crm(1ive)
2 BUE IR .
crm(live)# configure
crm(live)configure# primitive Public-IP ocf:IPaddr:heartbeat \

params ip=1.2.3.4
crm(live)configure# primitive Email lsb:exim

3 DLIE BRI NE R i HERH TR ) ot il 36 L W 0 04

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

INT4R5E, sSSP [ ] [BR38H].

6.3.10 SR EHEHER

6 B W R R 2 2 IOl TP W TR A N A 9] T Y 7 A e B A 7 o0 i LG 3] & P
M) — AR ek, SRR, ERLER HAbS AR %, A48 DLM %%
A SRR T 25/ OCFS2, HE A 4%, #inl I ST &5

A IR R I A, S B0 [ A, ) (5540 ).
BIERRERER

BN E AR, BRI IR, MR clone FE 2B E.
AR ERT T B R IFER A -
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1 Eﬁ)‘ﬂﬁlﬂ‘@ﬁ?, Y%y root %ﬁo
2 ffir A\ crm configure BABUNTPIMEFEF o
3 WOEBIRE N, Bl

crm(live)configure# primitive Apache lsb:apache

4 BWRIFIRE
crm(live)configure# clone apache-clone Apache
B AR EMER/ ZIRENERER
AT AT BOE R ER R, SHCE IR EIR, AMREST FEA R AR
1 BHOMARFE, VHRZ root &5,
2 i A crm configure BHRUNTRIMERET .
3 BUERUARE N, A R A R .
crm(live)configure# primitive myRSC ocf:myCorp:myAppl \

op monitor interval=60 \
op monitor interval=61 role=Master

4 L R EI

crm(live)configure# clone apache-clone Apache

6.4 EHEEER

BR T RESIUE AR B WAL, crm THIZRREGVEHBLA B, DU/
(R 8

6.4.1 EHFHE=ELIR

AR BT R IR, R AR SRS . ST RSP ER

BCE MV BRI (15917)

101



1 %Eﬁ&l‘@ﬁ?, @3?5%7% root %ﬁo
2 B A crm BARONFRIMNERT o
3 UHREEIREA

crm(live)# resource

4 ffiff] start BENEN, RI&HE — | SEEUVSITA SR

crm(live)resource# start start ID

6.4.2 FIEEIR

AR, REier QB HE ), AR R E & IR failcount,
TR E B2 BN E migration-threshold, H— HZ2RBORBOER|Z AR
FEAH, WA T B TRE A TR

1 BHBOMNERIF L, root [HE BEA
2 HUS A ST H

crm resource list

Resource Group: dlm-clvm:1

dlm:1 (ocf::pacemaker:controld) Started
clvm:1 (ocf::lvm2:clvmd) Started
cmirrord:1 (ocf::1lvm2:cmirrord) Started

3 WCREIRIEAEBATH, TS L. AR 2 R RsCo

crm resoure stop RSC

Filhn, AnAEfE - DLM &, 557F dlm-—clvm BIEAZH, L) dim B
1 RSCS

4 MERE WAL -

crm configure delete ID
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6.4.3 BEREEEIR

TSR, B EAENEIS, SEPUT TR
1 BAROMEFET, YIR% root B41.
2 BT T IR A LA R B
crm(live)# resource status

N, s AT RR AT P (my TP 2% 5 A B S A8 ) -

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

3 BN EAT A S IS A IR (PR E commit BIfF):

crm(live)# configure delete YOUR_ID

4 PEACHE,

crm(live)# configure commit

6.4.4 BEEEER

BfEIR S IR OE 2o 010 2 BE RS s S IRy B B RS0 (el RR i) = AR Hi
ﬁﬁ,i!ig , sl LU Pacemaker GUI sl 1 7#5 & IR T EhRe i = e S b iy ) —
A 6 38

1 Bﬁﬂﬁwl‘@ﬁ?, @3?5%7% root %ﬁo
2 A crm FHBONFRIMNERLT o

3 A4 A ipaddress] BRI R A node2 I #EE TR,
PITH84

crm(live)# resource
crm(live)resource# migrate ipaddressl node?2

ok
%&
=
>
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£ Web THEEEZEER

% crm #8417 1. 2. Fll Pacemaker GUI Z 4}, High Availability Extension i2 2t |
FHIAE PRAT 6 ) 48 356 FH & 411 - HA Web Konsole, e, #7EJE Linux B
5 PR DU WA PR Linux 348, AN, WHRIEH) RGPS e el A
B B A, e AR R TR

7% Web MM &% 7E hawk B4, sZEM U IHZ A E(H H HA Web Konsole
L T A AL ETEE o e Zd ] HA Web Konsole 3617 B 5 H B B 2%
b, BT E A T JavaScript #1 Cookie 1 (JEIE) 48 BRI &%, whn] LIz
SRR

IR ERERR

#rZE HA Web Konsole B A5, FHE I H OB EHE4 haclient BIAL
B, e @ET 45 hacluster 1 Linux i3, HAB4 haclient 19
3=

fEfdi ] HA Web Konsole Z i, 454 hacluster ffif#FH % ESMG, a7
—(E B4 haclient B RE

TERELAS ] HA Web Konsole JHLEE[Y i A Bl B AT IR

{1 Web i i Bl A U

7
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7.1 B{&h HA Web Konsole ZZE A\

B 7.1 E{E) HA Web Konsole

#EL{di Ffl HA Web Konsole, WA ZE7EZAd 7% Web A1 115 14 5T B BB AH
) Web %5 . ansR el ram i, S50 AR E HTTP i s e Flidids 7630,

1 TE2CaR AT b, BROMNEREF L, root B8
2 A LU 1R R s R G

rchawk status

3 WERIREBSAT BT, RIFHLL T 5 R )

rchawk start

QR B 5 B HA Web Konsole, isifTLL F184

chkconfig hawk on

4 TEAE—HEAS b, BCEhAE BB 28 0 it B JavaScript F1 Cookie.

5 ASEERTE AT —FE L ET RN 1P A7kl B2 AR, sl RE BT
IPaddr (2) &AL

https://IPaddress:7630/main/status

IEEE’ ‘§EE.= =]

HIKERAAEGZ URL By, EnTREE s —HIE #Es, HAsgssess
%ﬂ(‘é’Jﬁ%m%IEﬁ’ﬁmo 1B /& H % HA Web Konsole i ] A 175 & 16,
e TR A EAT

HNEAES, & ﬁUT BTSSR — R G SN ARSI o AT
Jﬁ_ﬁathfﬂlﬂz , WAl R sEEE M O AR UL A BB
Fiog= 38 ﬁﬂwﬁﬁﬂﬁiﬂﬁlﬁk%?ﬁﬂ%ﬁm“énﬂ, iR 2 R AT R B R R
[5:108 1.
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6 7t HA Web Konsole & A H AW, #iiA hacluster [HHAE (L HA;L
BIRHE haclient WMFE) 0 [ EHAELFE ) M| 65 ], SRz —
TIBAL.

FERD e [ #ELERRE | i, MUNSEEFBATEIRIRAE, FLUR
crm_mon FYETH .

7.2 {EF HA Web Konsole

B A%, HA Web Konsole & 87 fix 555 1 30 7% 42 2 WU 254 7 B AN IR )R
RE. DU AR T R BE R IR 8

o Akfh. DB BN, EEIEER T e TR IEAERR
< ALG: BfER, B BIAN, EURC R el i R R I R B P
o Hph . SR N, BTES FATRIREE B

© K@ MART, (HEETEHIIT. Hiin, ERLR O kiR A A
RIS, D38k, BEARIETR G e R 29 I (MSRIZ LEFTRG 2 1IR3 B PA) o

BEI% 7.1 HA Web Konsole — #4578

f'% Cluster Status User: hacluster Log Out
V2 nodes configured Stack openais
Version 1.1.0-46679a8feec?
[ Y Curent DC: hox 13
Srss |
STONITH:  Disabled
V7 resources configured Cluster Is: Symmeric
No Guorum: stop
VClone Set: ctdb-clone &
[ ctdo:1: Stopped |

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

i Web 41 P2 G
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f— & [ Ay | AT & | R RH rP A SR S 1 PR AT IR St
WEREIHE R, S THAR & LAAL B R — R & R e i R HGIUE,

I B AR 0 AR T ] s AP ORI L B PRBED RESR 91
YRRkl | A5 Lk TR BRI G 6 G A AR b el AR, R A L P AR

HA Web Konsole H Fil SRR T RA A BAT S, DIRFEIIMAEZ IR, 1
UnitE BB A RS T RE

7.3 RREEHEAE
HA Web Konsole FCEEHH %

HA Web Konsole Gt ##fE Z N Y /srv/www/hawk/log 1, WA
BUJ PRARAS S92 /7B HA Web Konsole, 1] LURRAT 15 BE A0 S 28 AR EHUET B

AR AEAE ] HA Web Konsole BBl (55 1F & TRy B, S5t
Pacemaker 2 A /var/log/messages (THaX) MIRCEERE 2 .

s e B
AR A P B R4 haclient FUFHH HE %A HA Web Konsole
(5% HA Web Konsole f UL 2 5 ART 454 4E38), #Ef#H renscd stop
{51k renscd K, SRR AR —IK.

Ut A 475 8 e 2
P BAE B UG HA Web Konsole il 6 BRI B 17588 AU RS SR04
LA H O RSB E RS BLL (CA) BB HBUC B B i 58

=9
Ho

AT EGHEAE /ete/lighttpd/certs/hawk-combined.pem H, HH
f A samaEE . e BB e ARE a2 %, AT 128 1M
HEFTHA

cat keyfile certificationfile > /etc/lighttpd/certs/hawk—combined.pem

AT HELL (SRR FUATH oot 77K

chown root.root /etc/lighttpd/certs/hawk—-combined.pem
chmod 600 /etc/lighttpd/certs/hawk-combined.pem
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FTIE S U IR

it FH AR PR A RS AR S O IR ] . b, A A B A 200
o, RVEEPRACHA STONITH fUH. SIS R, BeAfnl LY A 2 it
W, LIE SR DIREAR A2 A ST 2

8.1 STONITH ¥

e SR e R — BT RSAFT R AN BN, T BB, MLy [ ARl
K&, il 7R STONITH S ARMAT . A STONITH ¥ 5 & A7 A F A1 B B
B /usr/lib/stonith/plugins H,

&, X8 SSH #1 STONITH

FoAM 7L A5 01 SSH B H A R T 8 e b A O, Rk, SSH Al STONITH
RIEABE IR A7 IS

A EUS HETEA AT STONITH s s B (e ML), affiH stonith

-L j:g‘é’\o

FIHRAT A1, MG RRS STONITH U Soff, #2485 5 STONITH
R, 5520 heartbeat-common EXFIAAEH AL FEH]

B R OB A

109



8.2 &5 OCF &iR{ti

T OCF &AL (RA) EREII N /usr/llb/ocf/resource d/ vy s
AFANEEEN, RESBASE 4.2.2 1 [ 32 3CRIVEIRACHED | (5636 H 1. MM
TR 2SR DL S DA s e A o)

start

S sl RO
stop

5 1R BT T
status

B e R AR RE
monitor

Eﬁistatus ?E‘ iEU T J%@Z’ *?ﬁiﬁﬂﬂﬁﬁﬁ

validate

I e U P 4
meta-data

DL XML A% 2 3 [m U5 A He ) A B AR
##37. OCF RA ) — 2T AN T s

1 # /usr/lib/ocf/resource.d/pacemaker /Dummy 1L MUAEEHUEL
Ao

2 AR EIRABETE T Bk, DA, flan, A A SR
BE4l kitchen INE & coffee_machine), iafflbEIRHIE E /usr/
lib/ocf/resource.d/kitchen/ HEk, HEATBULETRACHE, S5
1T crm 5%

configure
primitive coffee_l ocf:coffee _machine:kitchen ...

3 BATARIRSNETR R B, USR] 444 R A R
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IR S OCF BRI E 25 AE R, &hi&ainttp: //1inux-ha.org/
wiki/Resource_Agents. A BMBMMSWEIREN, B2 1 & [ &4
A [B3H].

8.3 OCF HEIiGHELHER

M4 OCF Mk, BB ZHIR [ A BEBI RS A 25 B O E 38 5 I SRR
A R A (RS . WEORASR AT S TIIME, RISt sl 2o R, 3f
MR IR EIE . I R I = R .

F1& 8.1 KHHR I

BIRER iR EEREBENE
/G2 R R o BB RO IR R AR 2T Y
(AR
ffi=X TLEAREINER AR . AZERRR AR KPR B i BE A0 FH 1A
B [ iy 6 38 A T FiT A b

i B R PRSI A S RN A5 A IR B 1 AT e £
WHERRSE . EFoRIRE T HIRG bRk,
SRR AR

TR — B 2 C R R, R MEA T AR OCF {8 [m] AR LA B FEWc 1 AH I
F1Ry B o RS PR3 AR 1) e SR AR IO

#1182 OCF {%[a]{CH%

OCF OCF #l#& iR ‘IR
EAE i)
RE

0 OCF_SUCCESS M. AWM. BRI Rt

H start, stop, promote Fll
demote F54 I THIAAEH

1 OCF_ERR_GENERIC — s [ SRR | SERRA L7 G2V

B R OB A
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OCF OCF fl# i BIR¥E
EAE it
(AR
2 OCF_ERR_ARGS et LSRR AL (] K
m, ESEE ARG
B/ TH),
3 OCF ERR UNIMPLEMENTED 3447 FIr s #hf: &2
4 OCF_ERR_PERM G A AR e A
AT
5 OCF_ERR_INSTALLED Uk B ARLREIT ML sk
6 OCF_ERR_CONFIGURED &5 AR AL (Bl an, S bah B ss
T 2H0)., R
7 OCF_NOT_RUNNING HFARMIT. EEAFTERXTF &
1EBHE B ER B A RS Y
T
1t OCF [l 8§ mT R TG 2t m]
REAN T S AR i — AR
A TERARE IR AE . AARAN 2
TEARATE L, HEFT 8 KA
8 OCF_RUNNING_MASTER & 1F L FEAA AT . L1 €20
9 OCF_FAILED MASTER  &fEFEHEAT T, HE )k
M, EWRRE . 1k,
SRR PRI B GE Al RETHAR)
HAth % FI E il L7620
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Z| &= S E STONITH

7£ HA (High Availability) (&M, RIS — ML EEZms . #
AR S RHPI AR T2 5800, W EORILREER . SR [ Ak |
T H 751 STONITH & PR A AT o 1T 3K i S [0 bt o2 28 2% HA 585 2R B AR g
—

s SRR IR DR A R . BN [ SR ol ©AEEIRG 1 LR | o fE HA
s derh, TERRAGIRRREES [ U vl CAEBRENES 1 Z AT BTG LAk | s
&, N HA SRR BN A R 2 AR — BT E e, BRE TR
%%ﬁ%Q%%$%%*E%EOﬁ%,%%%%%gﬁ%%ﬁﬁ%%%%%

o

QR S PO T e A i Bl R IR T8 At AT R DR, A9 o 5 ol
[ o Bl SRR R B G A LA ORI, RS Rt T LR 5% B B
ANE AT B B

9.1 ElEREFRrIEE R

AT O T D 55 L o A 0 o e R B P . AR R AR B 2

T

AL A ] Lo
QR P o 10 A R L P, A T AT OR BT A I — e R . —
A SR G 1) 25 SAN, FESLHIHH, Rl I PR S B 48 5 SAN S Ay
I, DIEABHE i Bt T A7 B

] B |9 R B STONITH

9
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U A5 A L o ) P DR S DR P AR ) — SR DR AR B . TR
TEDG G T RIENIE IR, I HCRR 4 S IR R AN LA ] 6 G LA T

3 A ] Lo P
3 i 95 5 7 s o T T T R S S A T AT R o 3 e L) — Rl L B
(HB IR VE B, R R ISR AR T B . & BRI [ IR, b
SR T LA

9.2 HiFEREEER

1 SUSE® Linux Enterprise High Availability Extension 7, [ & % f& 20 1FE 2
STONITH (Shoot The Other Node in the Head), ‘& 32t HT 54 % 4% E &[5 %, High
Availability Extension 17 stonith #§247 TR, AT 1w, AR
Peis i P AR TP A ET R . AnFE o] FEETH 4R, 55T stonith —-help,
INTFREATE AR, 5520 stonith ) man H I,

9.2.1 STONITH &%

A S0P BTG B A B I B, o ST A — R A 5 PR R ¢ . 4 SIS High
Availability Extension Y %) STONITH g% i B, 7Ll fIEs Ll root B
TPATLL TR

stonith -L
Al5¥: STONITH %43 LA T 285 -

fid & 45 '% (PDU)
TR E AR . AARER AR O B R R IR A R AIRE I, PR
P E R R EENA G, T DRI T S ) i by A B AR TR, I
A AT 9147 P T VA ] DA B S ity P R [ A

AETERALTE R4 (UPS)
TR TR, B H A A IR AL ER (1S 1L TR R 40 T 2 M A B L I

SERE.
183 R R il

UPRIEAE— AT 88 DT e, FUI D SRR F f) P RS A ] A Lo P e
— s . AR, Do HRE S E PR — TS
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YN e ]
i \ISF %M IBM RSA . HPiLO. Dell DRAC) M AR ESZERID , 2k AM
BE A B EIAEEERR . A, MBS UPS 5e#5, HNAEM
BRH M (EAETES) LR, R B R A IR B, SRR T
Tl IR o IEHE, CRM & ASEE 5 S [ b iz B 2, i el HoAth & AR
AR T A e R B [ PR /S TONITH 1 258 il o

AR
AR SR IR . FERERE b, SRS i 2RO W L. —
BRI AN A A BRI, AT 2 e L Y [ A B s A

JETRISEE STONITH a5 - B 810 FRIAL K o el T B AR

9.2.2 STONITH BE1E

SUSE® Linux Enterprise High Availability Extension f¥) STONITH &1 t Wil JT {4
N

stonithd
stonithd J&— I 7] H A< M A% 7 ol it 48 A TAE I ORG  . EHa (aE  L
YESEMARIES A, QAR . BIBRIBARE . B8 ] LG S L e s i stk
&

stonithd 4% % /£ CRM HA #5458 RER BTES 130T, 7E DC Hish E3ITHY
stonithd il THFC AR H CRM AY [ B i 20K o 28 A 5 B HoAth stonithd 72
ACPE ST T T 14 [ e D P 5

STONITH &M 2L
A1 52 S % 1o 18] [ o s PR 1A — (R T 4 ) 5% A 19 STONITH A
STONITH #MERE e [E & 15 PR s 1 i . T STONITH SMERE A7
A EHEETEE FAY /usr/1ib/stonith/plugins H, A STONITH 4f
HRECEH stonithd 17 75 B LA —HR 0, (EE Fz ok (28] e [ o st 5 1A 2 1Y)
HeAth T T R KA AH A

SAC O SR M . MHIB A ipmilan (8 external/ipmi),
‘BEAE TPMI a3 ] 4 i) 42 3 b (AT AT R

] B 1% R B2 STONITH
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9.3 STONITH %A A&

TR SRR, T ERE — B2 M STONITH & i — stonithd 5 A5 5
(A 4HBERE o T A 4 RE S REAEAE CIB ', STONITH & ENEEM % stonith
FEIR GEZ RS 4.2.2 f1 [ 23ISR HER | [2536H]). STONITH &
J5J& STONITH #MEEEZRFE CIB R, BRESEEFRIESEZ b, 1B $
STONITH & A THRE) . 5 (L FEEPESE, St ey HA & i —kk . 7EiEFE
TEWCF, BEhANE I STONITH &k BUH A5 STONITH, FHit, BE)
AU 1 FURE PIAESE, A BRI A R A 15 b s i A S R ESE . ANl B
R A S IR

AL STONITH B FETRGE , i FUT T HAl & I —kE . 075 A Baoe B IR
HIEEAEEN, 2R 5.3.2 i [ 857 STONITH &5 | [4561 5] 54 6.3.3 fil
[ #£57. STONITH &5 | [5593H].

S (EYE) 1 BB 45 STONITH 288, 2 Bk e sk i ) 2 BUE B,
{#iff] stonith #54 :

stonith -t stonith-device-type -n

BN, A EREHL ibmhme BUBIIA 20, AL TS

stonith -t ibmhmc -n

A B AR R RIS, BRI —n BRIH.

stonith -t stonith-device-type -h

9.3.1 &if5l STONITH &iE40 &

NS TR crm 84T TRIGRAR T I — LR pIAHRE . A E s e
BE, SEARBIIASCTFERE S (140, sample.txt), REBIUTLLTFHES:

crm < sample.txt

WA RS crm 8547 TR BRGNS R, 5208 6 = [ ey
PHAEE G (15517) | 883 H].

p=(113
il
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I

& RlsAARE

N AR B —LE GG AR AR & . DI e B A A P AL
i 38 5% AL RE AT

5 9.1 HHE

configure

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

commit

#19.2 MHlAHRE
fRF4HRE

configure

primitive st-nodel stonith:null \

params hostlist="nodel"

primitive st-node2 stonith:null \

params hostlist="node2"

location l-st-nodel st-nodel -inf: nodel
location l-st-node2 st-node2 -inf: node2
commit

UNCR B E AR, PR RE R R ] o B P A RE A ME— [ AN 3R
P AT [ 5 L o 3

w193 Wikl
I external/ssh A1LAB f— {5 MG SEEI T 1) (L0548 SR G)

configure

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

clone fencing st-ssh

commit

BrAHRE ] E R TR . REAHREERES — AL RBAE WAL, & B A% STONITH
BIThRE. FERbEfH, A AHER, EAMJE CRM/Pacemaker WJfE ., #5552
—HEFELR, NIATTEE & n MAMBARIAFER, R — W RaE I
O R %), #0522 RN M58 2 B STONITH & i (fi 1, {HATHE & A s 4s
Al F7EEL STONITH #%445 o
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&1 9.4 IBM RSA FENJE~F a4 7&

PR AHRE A BH RS B, MRS nT BT B 2 B k. W N AT
TREE IBM RSA fi: A BRST 2504 -

configure

primitive st—ibmrsa-1 stonith:external/ibmrsa-telnet \
params nodename=nodel ipaddr=192.168.0.101 \
userid=USERID passwd=PASSWORD

primitive st-ibmrsa-2 stonith:external/ibmrsa-telnet \
params nodename=node2 ipaddr=192.168.0.102 \
userid=USERID passwd=PASSWORD

location l-st-nodel st-ibmrsa-1 -inf: nodel

location l-st-node2 st-ibmrsa-2 -inf: node2

commit

1% STONITH {1 3Ry I REVE AR 4847 48, DAL sE G i T B R . e
DL, MR8 T & R ETEE A STONITH AR E WA AT SE . WUREHTE,, ElA
RE 82K BRI ] 1 PR A S At SR T R AR T RN A E— T, IR RS D
AP, SRS AT R, EASRAE SRR, st h B, NI, stonithd
R 1
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#15) 9.5 UPS [ZFE IR a8 41 7&

UPS JE7 [ 5[5 b 55 5 ) AL B DUA Faldi ], SEANTS T B 4B B e e T B
TTHIE . A UPS S & o AR R B b e 1 7 [ e 1 b, (HAF G A B i ik
B, B0 UPS st i oA — s, REEIEDT &6 Rk iy
HIAEAR L 1200 fEREITHE . 2R UPS kg — e s, [Hedm

J_f? ] USB 8 4 RABEA T, AT LAl A SRR R I e i S M R B S 4
RIS

wlan, {#H stonith -t stonith REHA —n 585 HEK apcmaster Bl
apcsmart &xff:

stonith -t apcmaster -h

Al N5 R

STONITH Device: apcmaster - APC MasterSwitch (via telnet)
NOTE: The APC MasterSwitch accepts only one (telnet)
connection/session a time. When one session is active,
subsequent attempts to connect to the MasterSwitch will fail.
For more information see http://www.apc.com/

List of valid parameter names for apcmaster STONITH device:
ipaddr

login

password

i

stonith -t apcsmart -h

TR T -

STONITH Device: apcsmart - APC Smart UPS

(via serial port - NOT USB!).

Works with higher-end APC UPSes, like

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

(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

— A MR S G B8R Telnet 38 SR E ) APC UPS, 5 —{f /M
ﬂiﬁﬁ APC SMART i :E (iR 2 APC UPS 7 S AR ST I E 4R

] B 1% R B2 STONITH
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9.3.2 [RHIEE4g &

TE55 9.3.1 #i [ #if] STONITH &EJHALRE | [ZH116E ], HE&AWHEIRE
STONITH & J5iA MA ke (HFRRM] . 4Rl phi & . a4l Al A A T 4l
RERCE R S IAN K, ALAGRSEE PR T . il B SR E . #
EREH , S B EEE .

S 2 QST DU b B4 S B A REFE O (i, ELAN SR e e g mT A D 4
RERSE TAE, R FH#ESAY STONITH &,

9.4 BIZEHERRK

WNEHEMHABEE IR —8E, STONITH SR SR AT A IR B B 3

& Ef¥= STONITH &R

SRAVHE RS STONITH B, e 0] H R RO B e A 7 B

[l AfE 6t B 2 HA s SR ANl D) —3R Gy, (A 2 A DAl
HE . TR, R A B R e A s . R R A X, Rt
AR TR B, A LR E S S B I A A AR R R
IR = s ] B B i, A Lt B e SRR TR o KR AR AN RE ] R 2
B8 TAEREBL

TERZBUNGDUT , i 4k B KA/ N IR b A — 2 ] A D P e R RV T o 738 SRR/
T P A T (AT I R 1 6 L2 R RS 0 AR A 1y mT RE i AR o

NG Anff s B P B R AR AT, S 2 B ARE 5.3 T B sl fs i b A o 1 B gyi]
SHETE | [BR59H] GERTIR GUI J5ik), si2R%E 6.3.8 fi [ s WIREAE | [5F
99K GEFIIR 18 ATTT %)

9.5 ¥ E#HEIER

PR 1 PETRS STONITH ax i AMEFEZ Ah, HE8E STONITH A s 2
HoAtrERH
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5 EHARZ

SRR — 28 STONITH SMEFRE A A E /R ARG H Y o 5 A S TR
TEDCP AR LN AR — %, 75 H T AE S S BOL0RL SR LR ik T B 42 2R -

* external/ssh
* ssh

* null

external/kdumpcheck

IAMEFRATT ARG B B R R IEAERA T O HED . A RIEAERA T, b
PR ] true, o HBE T RIS PR (HORRZ BT R A TS R)
@*«Tj&%@ A 55 bR L B PA(HEAEAREN R BT B, 48 T AHIBERYIRe ), AR
WZHER T — I FEREAY) STONITH S FA LA ] . Anfs st digeRt, S50 /usr/
share/doc/packages/cluster glue/README_kdumpcheck.txt,

external/sbd
1B B IR SR PR . & i A B b s | EEEEAL |
it s, A AR T B Ry, B R AR RS A AR
fAr s FH I STONITH 4UHEA T B Gl A7 5 i [l B L B, B 22 R6 15 & [ 3
fARE | 551698 ], W22 http://www.linux—ha.org/wiki/SBD
_Fencing LABUSFEANE L

external/ssh
%#1@%%‘%@%9’9 [ R | B, BTRGOAHREZILL root BB ALK
I, TG, AT E 2 host 1ist, FEE TR HALEIES, H
JJME{%‘E RE PR ARG, AT A B A B PR a4 — Hag A
WHECAEUR . Qn AR A S A S, PTRE & SO R 4

meatware
meatware T A B OIA GEEE, WY meatware B, B &ECH% CRIT
PR ENG,, RZAE e B G FRUR, /&, 1RE B erialaz i
BRCRIP, W4 meatclient (8) 64, B dF meatware, EAILA
AL DO TR A T B . TR EFANEGER, 552/ /usr/share/
doc/packages/cluster—-glue/README .meatware,

] B 1% R B2 STONITH
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null
B R R, FIAS RG], BARERI A HER A C B T
#Efgﬁ%ﬂi , (HHER TSI TEMENE, BRAEEE 2B i TroeE, &R
I E .

suicide
1B — M PR %, BT LUETH reboot #5848 BN T & T TE
PIETES . 18T 2 M ET B EE R TENE, TERLUNE 0T AT RE & R B,
o, EGEATRERE AT FHER . A, 7E— AT B 5 4E DA AR B4
E/‘JO

suicide fllnull J& [ do not shoot my host | (ASZEREBHFR A =45%) # B nE— A4 4]
Fhs

9.6 INEE XL ERN

/usr/share/doc/packages/cluster—glue
TEC AWM ARG, W H SR Z STONITH SMEME 2 FIR i Y s TR A
S

AR o

http://www.linux-ha.org/wiki/STONITH
A4 STONITH &A1 The High Availability Linux Project FYE H |,

http://www.clusterlabs.org/doc/crm_fencing.html
A [ [ A L P ) RS Y Pacemakeer Project B H I

http://www.clusterlabs.org/doc/en-US/Pacemaker/1.0/html/
Pacemaker_Explained

SR A % Pacemaker FUMESY . AU EMHERAVERN, IR %

http://techthoughts.typepad.com/managing_computers/2007/

10/split-brain-quo.html
A HA S AR ) R I 70228 | (R 3 S [ A 2 B 2 M ) S
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&
Linux Virtual Server (LVS) [ H LRIt ILARLUNE , A48 I AR 1) 38 30
TAEAM 2 kAR . Linux Virtual Server f&—#Hfil R#5 5 (— 20 A H
ST i B AR A T s ) BT RS M), SRS T R — {18 DR 1Y e ek
frl s o 18 A 2 1T L %) BT 4] Bl A 2% S (IR 4% o Linux Virtual Server 1] i

FEEE s EGR . AT S AR RS, 9140 Web, PRE, B, FTP, @EggFn
VoIP flz7#5 .

BEF A 4] Al B B T Al 22 T P 3250 g i LAN S B B 2007 WAN 2
e BT A TR 35 BRI A MRS . Pl L S £ A T R
W RE/R 2 B— TP 7hE (R gk TP 7hksk VIP) b iy—f 3R Es . $5%ssRal L
5 FH TP & P A AT i i P AR 2 4 1 B AT Aty . LB I U S 2 ol
HE R PR T AT DAFE I R AR AE R o 370 e I T B RS A, SRR FETIE
TR R &0 AT AR i T

101 *EEIL,\[\\IT

PAN SR BT EA 41 T 2 LVS Jof RS

10.1.1 E =3

LVS i FE T ip_vs (8 IPVS) B0, ‘B &7 Linux 2.0 GF 4 83345
N A T I8 AT, TS IPVS AURE 2 Linux A%.00 FY F 8L AR 2y L [ 4%
TEEL )25 A THY IPVS AUESE LVS A E kR

Linux Virtual Server [ & & -

Linux Virtual Server fy & & F 1 0
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P S R ) 2 R, IR EEOR B T A BRG EaE R A
wn G AT LVS TARR— A i s, R 3 (B0 21 TR e e 2 o

WP, A g e A EEAR, WA e R AEE SRS ) e k)
FRRROEE iy, B R A R A B R 2 S P RO R R e G TR B SR 2
JEIREAY 25 .

IKTERR, MDA G446 TPVS 14, TPVS B OB & 7
cluster-network—kmp-default N,

10.1.2 EAESHEHENEE

ldirectord e—fA I E 2 MR8, WIAE &7 e ARES 19 LVS #4EH
P Linux Virtual Server fl Bi¥2 B PR Rl ik #s . 4HAEMEZE /etc/ha.d/
ldirectord.cf F8 EHENE: MR EE PRI AS . W5 %0 1direcord
WA AR AN a3 2% LVS BERrEE g . BUGILRS Sy, & A S m Rk
o

ldirectord K #E B AR 3% H O A URL stk UGS M ERY 72X, B orps )
AR AR AR RE . AR R BB AR A L Bk e, (8 {18 4 T4 2 10 ] £ e iy B
HAEER e B e (R B 1k A el i SRR I b ] OB TR, &
BB R (A R BT 2 n] ] i as i B o AR PR TR iR Anal A, mTId
F g Web IR EEOBTAEE () S 10 o [l AR ) M dhe o S [ 4 Al Al il A M 2
B, EFBUR RS Hm, &8 Web IBFE AR,

10.1.3 HEEE

AL i) AR P s ), (406 2 T A R s A O A = A

AHEEEEE (NAT)
INTEEER @i B HEN TP 7hE, SRR IE I B iHh 1P 7Rl a8 T 2y
J S B R Mk () TP A7 AR R =X, RIS SR R 22 T B R ] i
BEP AR A w18 (o] A & T A, P BT A o H i TP £
hk, oA Il R A v, PRI AR s A e B A AR R BT .
AT AR e B RS R A s AR SR,

IP G838 £ 4% (IP-1P £ 4%)
1P 3 8 B R e ik B TP (i hk i B0 5B B m) 2 55— AhE (RTRENLIR
A4S LVS Zi 1P 388 i o oK Bk 2 B A iR #s GRS 248
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Gl 1P k), SRR BB AR A e T 1 O A ey 3R AR VB T P oo s A
BT LACLIA AN R 1481

JERES It
LA S 3 BB R B PR O Rl e o TP BRI R, (R
ZEHS BB AR R A s 2 1k A BERE R R 1P Ak AR o B PR fRI R Y
EIE&?IEET%@%@H% P o TR A A1 BT 2 AR R ) EE AR
23311

10.1.4 HEFEEE X

S PR S P A Al i A HRU] 5 SR )BT AR, 2 RS [ A TR TR E 1
B e IR A e AR AL, AR E TR MEA TR e . AN ] AR AR 0 47
58, &2 M ipvsadm(8) man Hifi. S i iBIEARGR %, e el
PRAFFE Rz T P St g ORI il o HERR A2 IPVS LU I — 73, AR
TRAE I — RGBTt AR ) B AR e s

10.2 {§H YaST 2 IP &= L&

BT LUd ] YaST iplb BLAHREE FEA O TP B V-5, 18/2 1directord Y
T %

TrEAEHIP BRI, 550 root B rkE) YaST, SR1RIEHL [ High
Availability | > [IP BT ] o sUEERAIT LA vast2 iplb Ph root
By BB YaST #E4Em4H.,

IR1% YaST € H4HAEF A /etc/ha.d/1directord.cf, YaST sl
MRS |FEHEL /et c/ha.d/1directord. of BSR4 REEIE, IR ES
328 TERII i IR 5 1) 2R T

U AL BB DL ST i A 2 T A B PR iR IR e n 005, 552 R #E110.1
[ f&i B i) 1directord ZHRE | [55130E].

IR 2ESBMERARSESH

USR] FR 7 e A A g i B R s B . 1 A 2 B, PO R b ] Al e ot B
HhE FEAOEDRF AL 5 A BT E M

Linux Virtual Server (1) & # P

125



BFE10.1 FELE2H

DU RT3 e R I S, AnE i Bl S BRI A P e 2 S Bl
PIRFANERE, 5% —T | 3247 ) (2R 1directord man HTfl,

1 i [ A s R ) 2 3% 1directord MR T A Ik e i
AT T AR A R ] ] B

2 %Fﬁ [ ety | o S AR R I L AR A AR 14 22 AR ] P i [l

3 i [ ek ) WTLLUE FIERRA R MHT, 1directord Bk
B AR o % SR AU

4 5 [ G lhf ) mT LLSE 3% Wb 22 AT IRERRE ] (FD)

5 f& [ #4aRI0I1R ), B E A TR AR e A AR, Web IR E0T
) 3] 2 Web fal il #1493 HE4 R 1P A2k

6 WIRECERE AR A ERAE, RITE [ AdeRfEss | vhde e sl sk s 1e .
HKFERR, ldirectord @#HECHEE A /var/log/ldirectord
.log,

7 WURA B R GUTE BT A IR A S AR RE A A R A R , SETE
[ BT ESFEN | AR T RS

8 ] [ A TS FE AR | T LLE 285 TR Rl IR AR R ] e AP JURY
HOPT R T B RS A R (7).

9 1E [ BT ESAFE IR | e s BURAR ] iz itk BB IR (4 TR 1 B
No WPREERZHOIRGE, Al LG58

10 i [ ABIEFHFHA | £ 1directord B R R HBRIZEMN
BAlEdl. WARBOE &2, HEEEHER ABEHRAME.

11 i/ [ Quiescent | S¥UE FIE B BALZ O LVS M AR Bl
PRSI RES . QAREE R [ 2, APRNERER B Rk ES . 1M
%ﬂ%ﬁ:@ﬁ?ﬁ%m FORANFEZATH AR . B T AR

%u@ﬂ%o
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BI# 10.1 YaST IP & #§ iy — 1 228

2. IPLB - Global Configuration

I Global Configure { Virtual Server Configure

Check Interval Check Timeout Check Count Negotiate Timeout

[s I3 J| J ]
Fallback

[ l
Log File

[ l
Email Alert Email Alert Freg Email Alert Status

[ J J l
Callback Execute

[ I J

Auto Reload Quiescent Fork  Supervised

[ves  [r)fes [-J[ [ ®

BFE 10.2  SUEHEHERFF

SO LA 2 A5 TR BEAT 3— B UJr sRE— R BEs. LAF
PP AT 28 R A E R B0 R 2 . 0 I S OB A B
ZSINRATCER, Fitk— T [ 09 52 M 1airectord man FI.

1 7E YaST iplb B4l rh, UMRZE [ EHEfRGFALE | R IRER

2 [ | oI, m T AR ) BUA R R o i i B
— A AR S 5 SR B R ] AT

3 1E [ AR ] i A LL LVS JERAFECE B F1 R B fa] il s 1Rs
JIrfelt PR S e it TP (i Mod s . A mT LR TR A AR B AR A
B IP A A ESR ARG . B, AT R JOREE AL . B KO AL
ST E— 4 VTP« 53R IR AR A ) — R R Jhe s 1) — AR5 5K

A4 AEEE | EHRHARES ], TR AR E 1P Ak (8% A RE) |
TR (IR 4% ) SR X, R AN gate ., ipip B
masq, aFlHaE2 M 10.1.3 f [ EMuiEE | [55124H].

Fe—F [ B | TS0 A58 T A e 2 T e 1 5 B
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5

10

11

12

1 T ARAAER ) o, SR P A 5 U T AR b4
W I, FERRR b T A T, S T
.

R T pr iy | CRcE Ay [ ek |, FIERT2OE 2 Bl Z IRp
o e [ AREE | H e B s O o o IR AR

TE AR ] Al A2 ] P $93 ] i) 3 S B Al i ok Z W Y
URI,

Un 2R s T PR AR A [ PR 7 B 35 A s ([ I'malive | SR,
At E BB IERIZR R 1 [ 20| Pl A IEBIR RS0 AR Tp
fril Bt 19y [ JE R A0 35 I FROR K, SR L PR ARl i i IEAE T8 T

BRI BR 6 (S5 128 E | FR TS8R [ AR | JRAIFS e HAth 284,
mirsgAl ., T& . [ & o [ %] o iEFHTE, &2
B YaST 5##ak 1directord man B Ifij,

I GO [ ARG | o i T 22 B R = A B AN,
a2 K ipvsadm(8) man H I

SEICEM W [ ] o NSRS IR G S 2 A TP (ChbE A Fijwh
ZHJE tep BY udp WirE . UK EBEIRTS ¥ 2 2B Kokl , R ZEE
fwm 1}?}3?@,0

W R E R A, #H—T [ e ] WRENAHE, YaST &i#it
#HAEF A /etc/ha.d/1ldirectord.cf,
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B 10.2 YaST IP A #- i — iEHEIR

“. IPLB - Virtual Servers Configuration
Virtual Server
[192.168.0.200:80

Real Servers

19 ]

192.768.0.120:80 gate Add
Edit

Check Type Service  Check Command Check Port

(negotiate|+] ||| | |

Reguest Receive Hitp Method Virtual Host

[“tesl html" ] [“stiH alive" ] [ H [ ]

Login Password Database Name Radius Secret

l I I I ]

Persistent Metmask Scheduler Protocol

l J| J we [ [tcn []

Check Timeout Negotialte Timeout Check Count Email Alert

l I J I ]

Email Alert Freq Email Alert Status Fallback Quiescent

l J [-J[127.001:80 )L [
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B 10.1  FEHAY Idirectord 417

[EJE 10.1 [ YaST IP &V — 2280 [55127H] MEDE 10.2 [ YaST IP
A — RIS | [BE120 1 B ETs B9(EL e AR DU T AR (E RN /etce/
ha.d/ldirectord.cf):

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

©®©®90d9006® O 060eC

® e © 8

virtual = 192.168.0.200:80 ©
checktype = negotiate @
fallback = 127.0.0.1:80 @

protocol = tcp @

real = 192.168.0.110:80 gate ©
real = 192.168.0.120:80 gate ©
receive = "still alive" @
request = "test.html" @
scheduler = wlc ®

service = http ®

JEFE ldirectord JERFEMA 4B R B IE I .

ldirectord MBI TR MR IR A BAM A 7 AR 0 IRy ] TR o

B AR AR, FrRE e IR e S ] S A R

ij‘E’T iﬁgﬂ%tﬂ UM ) B A IR B A% D LVS £ bR 4, (EDRHRE M
A2 0,

LVS A TP ik (VIP). LVS ] ffi IR g 0 713

R IR R A T R AR A T AR A Y

A BRI AR A R IRy, A Wb IR F T 5 1) B A Rl 2%

B I E o

P L 2 BERAEmIARA , RO IR s 0 B . HAET 3 UE gate,
PR A

FLE T P AR A e 22 ] e o EE S TE AR 5K
A ] 200 I ) 8 B A Al e R Z 0119 ORI,
JIr i R B i s R

TR A R
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HAHRE € ZE AL LV R FEE W © 1directord WM 5 Fhids— & B pfal Ik 2%
@, Witk O ® F45EM 192.168.0.110:80/test . html B
192.168.0.120:80/test.html, WIHRFE FRERF) 3 F0N © 4G 1L H
PRAIRAFICEI TN still alive Tt @, RIEE R a ARS8 vT i rh
k. (B, HRRE T quiescent=yes @, HIEPEERESSAENR LVS %
FeERR, HILREEE R4 0, B G2 B IR IR 00T EAR . O
SE AR, HEER

10.3 EZHRE

R T YaST #47H) 1directord HRERRESN, BUBTEMEER S U TR
1, ARETER LVS BIREE

o CIERERSOE TR R IR LASR B 5 i RS o

o — oA BT R ARy o ZHRE SR A TP B 75 2ot 5 1) Al i
o TR AR (1 A48 s AH BRI SRS R A B R T 7k

o 25T B 1k — R BT R Al e 2 B AR R A0 0 Bl PRy, T EEE —
0 QTG SRy . TERRALE, BUE 1directord BYRREN,
ISERAE H BUE AR, 1directord (N 5SS RS EI AL R R3S

o R AECEE RS I MR 1directord AHRERE 2 AR SE BT, B
SR B I A s 2 T A R IRk#S L, /etc/ha.d/1directord

cof BRI T DMKIRES 3.2.3 6 [ S AL RE A 2= A f RS | [BE24H]
FIR, f#if Csync2 [A]E4HRERE 25

10.4 WNEF ZER

InFEA B Linux Virtual Server BRFAIE AN, SR EEH H http: //www
.linuxvirtualserver.org/,

WMHFHAH 1directord &R, 52 B¢ AY man H A,
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A& % Bonding 1 1

HNirZ RGNS, EIEMAMEARR THREMN G W O RS S IR
Bl ks T AR Z A, B AT GIHMER , I LEN T, B K
A I B T LAGS SR B — 11 bonding #% A o

bonding #% i 4L RE &% i bonding AR AL TE A S, MHAT 4 bonding &% A
AR IR E o AR TERR & mode=active-backup, &7 WS A r#E
JE R I, Ty — 1R 1 o e A A R R B

#1111 OpenAIS 1 , bonding 3 iR 2 SRR VRN, PRI, WJBAE T s 32
77U bonding 23 1y E 1A AT 1+ 30 2230t i
2L == o =71
11.1 {£H YaST 5% Bonding &%
VB bonding S, T TR -
1 Bl root EPSMAT YaST, SAHEIL [ A9BSR | > [ ARG

2 A [ ) BUERTAEE R, RIS [ AR Y | S %y [ Bond | . 1%
[ P2 .

A% Bonding
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) EpaaE
—#0 i e B 1B D)

modesactive-backup mimon=100

R BHO e

3 JEIA bonding s 1P ALk i, A3 =Rk T b figes
o TP V1
- BIREN L (B % DHCP 5%, Zeroconf)
- FREEFEER IP A1k

A GRS k. WISR OpenAlIS 45 H 4 IP fdik, SHEEHK | 77
REASENY IP {7k |, SRAR 250 T4 E — AR TP (4

4 U3 [ Bond 765 | FIIEEH .

5 5 ZHEIUT A Bond 1 LKA, SEE8HUHR [ Bond 7/ | RiTHIf)
BHUT

6 %t [ Bond BBy (2860 | o al IRANE

balance-rr

PR BT A A

active-backup
TR B,
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balance—-xor
Cilp = R TR TIES N

broadcast
PEHULZE B

802.3ad
TR BB HAL R AR (A AR SR o

balance-tlb
PRAILS MR T A 1) BT

balance-alb
FRAL Y & FNF % It e 1) B Y- G P A 4 B s A s T v
A R L) o

7 HERS¥ miimon=100 S E [ Bond GRE)fE=281E | . #RA
WL, A A A R Sk

8 & [ F—24 ), WRRIE—T [ #EE | BRI YaST, DALk

11.2 MNEFZER

[ Linux Ethernet Bonding Driver HOWTO | (Linux £, K44 Bonding BR#hfE =
HOWTO) ¥ A L 2 HAIEIH Y TR, AT
kernel-source B, #A[{E /usr/src/linux/Documentation/
networking/bonding.txt FHHFEZE N,

A% Bonding
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Oracle Cluster File System 2 1 2

Oracle Cluster File System 2 (OCFS2) J&— it Hi& iy H s8R 248, o8
43 Linux 2.6 #%.0 S LA FJRASH . OCFES2 n] B G0RRE FHAR S ik 2 . %Rt
FE RGBS L= . S I A e R A AEER
LER BB ARERR o 75 10 4 R VRS B 6 o 2 P 4 RS 9 v P2 1L B HA
e EE 4, 7 B OpenATS/Corosync FlI A 2 45 H B (DLM) 345

12.1 $5E R B8

OCFS2 7] A N A AR %8, filan -
o — B P AR U AR B

o AN Xen FEBAHAT . Xen EHEM AR BLLE i fr fie s il LLGHEAT 21 ih s SR Al iR
AnfEMEY OCFS2 iRk . PILRESIEHEML T B A iz 2 [H] Xen HEHEREAR 1)
A

+ LAMP (Linux, Apache, MySQL Fl PHP | PERL | Python) A&
AR AR . B . AT ERR R R 4L, OCFS2 ik T A LIEE:

o R ERYITA G A IR R S . (T A a4 1) OCFS2
AR 2 e — U Rl ml

o A ETES Al B A AT YEAR 2R AR A 1 TR O R A I, AR
A0 I R U 2 R A B
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- EEAFIUE DLM sl EZHNEDCT, DLM $EHI AR B4 A%
A, HASR IR R L DLM F 88 A B ke, R ek nl et &
B PR A

o A RS T AT R AT G D RE . TS RA A I AR U R
A, DI AR 0 KA i

OCFS2 Jrfefit R 5 R -
- PRI
- TPAEYDRLHES.
- BERTRTEORME SR 2.

« SCHRENE 4 KB B2 BN (G RERRIEL P BA R R R ERRDN), BRI 1
K R/NA5 16 TB.

o SCHRE 16 ARG TS
o BRORHRURE SRR AR R H B VO SR, DUINGR Bk EEALRE .

12.2 OCFS2 EHHEE AHER

OCFS2 #%.0o B4 (ocfs2) # H 8% 4£%)] SUSE® Linux Enterprise Server 11 SP1
i) High Availability Extension H7, #5ZL{8i ] OCFS2, i fiff e 2 5 Hh 0 A £ B
PO ZHEFINEN : ocfs2-tools KFFENZOM ocfs2-kmp-* Eff,

ocfs2-tools BEMFEAL T HIAE T OFS2 ML R (/A AR . NG FEEEmME
A, #52:[H man HIH,

F#&12.1 OCFS2 LR

OCFS2 #A#=EN iz
debugfs.ocfs2 DMesh 2 B, 58 OCFS MR R 4.
fsck.ocfs2 WERRERE RGOSR AR, WA
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OCFS2 £ HiEK ik

mkfs.ocfs2 TERLHG ST OCFS2 HE R A%, W R fralay
TR F A5 E [

mounted.ocfs2 N H) H #E R & A PTE OCFS2 e . il
W HME OCFS2 $E B A& L2 A s, 531
H A OCFS2 5 8 ,

tunefs.ocfs2 T OCFS2 R ARG S, WIS ARER . fTR;
TEIESCE . T BB H RN, DA R

Mo

12.3 E%Z7E OCFS2 AR7%

ST OCFS2 REREI Z 1y, WAFSCHE A TP S E TR DLM B O2CB 7% AR5 .
OCFS2 & fifi F i & 23 il P U T Pacemaker Rty 245 B R %S, NI,
T 2% DLM Bl O2CB SaE Ay 5 AR fT B AR AE M B R

B 12.1 %F DLM B2 02CB &

THRRTE ] crm AMNEFET A E AR . BHEE T MEE, $UT T
IR, 8, nl DAd ] Heartbeat % &

1 PR R, WL root BERISEE 45 A
2 2 DLM (UraEHEE L R) Fril A%
2a B crm SMNEIFRFY, WEHTEHTAHRE

crm
cib new stack-glue

2b 57 DLM fR#s, WoAEsf A e b Tz e -

configure

primitive dlm ocf:pacemaker:controld op monitor interval=120s
clone dlm-clone dlm meta globally-unique=false interleave=true
end
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dlm MR P o AU e A P B IRRs , M MECR IR B C A A

(I 6L A o
2c JolpaE TR, R HARSCE CIB ¢
cib diff

configure verify

2d HFAHRE BB AR, RRATHRINERLT .

cib commit stack-glue
quit

3 AP O2CB 4H5E ¢

3a HE) crm SNEIFESY, AHHTESLHTIOALRE

crm
cib new oracle-glue

3b PR O2CB AR O 7F 25 42 10 B4 i 25 L Bl -

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

3c 2Nk 02CB MRBSEAERIBHITA dim ARBs IS 10 BT8G E R, &
AT PR -

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

3d AR BRCEEE, RRATRINERLT -

cib commit oracle-glue
quit
A A EEE R I A
4a BB crm SMERRY, N EBTEHTAHRE -

crm
cib new fencing
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4b ¥ external /sdb mE A ESEE MR 0L /dev/ sdb2 FIOL G
FEb E R BH B, BT T Bl o B e A L g -
configure
primitive sbd_stonith stonith:external/sbd \
meta target-role="Started"op monitor \

interval=15 timeout=15 start-delay=15 \
params sbd_device=/dev/sdb2

dc FFHRE EREER, RREAIMNER

cib commit fencing
quit

12.4 337 OCFS2 #Hk[E

55 12.3 61 [ 5% & OCFS2 IR% | [#5141 8] ik DLM F1 O2CB i%iE &y
LR, BEZRLGHH OCFS2, 647 OCFs2 Wik .

5 EAEXBEERERERRN OCFS2 #ifkE

—EEDUT, AR AR R R 58 B OB AR SR (A A [R1 19 OCFS2 MBI
o RGP R A BRI A R R BRI B A AR Y 2R, 5E R
HEEAEAT B R R AR

PRARZ AT, &HCIEMT 2 AT OCFS2 Mt i st e o SR B A T 25

SRABFEFE 12,2 [ 7 W5 201k OCFS2 BEREIR | [51458] hmik, fliH

mk fs.ocfs2 B W% AL OCFS2 WA . HLHE 2 F B2 S W ik Fe ks 12.2
[ OCFS2 FYEZ 2L | 58143 H ], WFSatAlE i8558, &M

mkfs.ocfs2 man & [H.

#1812.2 OCFS2 (EZERY

OCFS2 2&¥ T pUNE e

MEREAAE AR (—1) TG I A 15 A7 42 e T e e A A [ B 5 1 )
APk [ tunefs.ocfs2 AHRERIKTE
B
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OCFS2 2%

i pudt e

£ YN/ C®)

AT ESHERCH (—)

KN (-b)
B R/ 34 PR E DT RE

(-—fs-features)

ThE #IRE
(-—fs-feature-level)

HEFNERE AR BRI R 2 25 Wi/ N
fif, WNFE AT FETE N R, s mkfs.ocfs2
man H [,

T[] R RO P B R BB o S g {1 6
B, OCFS2 &4l AL RETAHZE, HlnH
Ao A7 EURE R Y B B P U/ endian 224 (40
x86. x86-64 Fil ia64) FIK endian ZEA# (U1 ppc64
1 s390x) HIAHA o

HIBSREE AR R B A ARG 28 . BB 5%
e EABERESR, 40 © journal: 0000
BN TR IR EIERE 0 AT — TR,

FENT RETREIE Y, GEAR IR A B R RE M R R [ 1Y
AR, S B AR B KRR [ B H i
A tunefs.ocfs2 A\ R DI T 2234 N fi
BRE, SETER, BUERERN, AREWR/D.

TSR RG] E R P25 [ e/ NELAT . BETE RS WA
[ R /N anTE vl R T R, 552
Bl mkfs.ocfs2 man H[H.

AT PR DL 5% 53 B 1) D) B AR 4 B

mk fs.ocfs2 BRI BEE MR BA B8
RERMIRE R R B, B PHRNRE, SETEE Hrh
TZIEe. A EAPAThRE, RITES RERTTERS no,

WA AT AR 4R, S Mmkfs.ocfs2
man H .

AR — AL THE RS R ARG Re P T
TR A, 52 M nkfs.ocfs2man B [,
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i mk£s . ocfs2 FE AR AR IRF, WUERATREATTABETIEE, NITR
e T A DEE - backup-super. sparse., inline-data. unwritten,

metaecc, indexed-dirs #l xattr,
B 12.2  Ev k1L OCFS2 #iikE
TEH (i S H R BT T AR,
1 BB , IELL root B AL
2 HEf 454 crm_mon WA SR LA,

3 flifH mk£s. ocEs2 AR H WAR AL . UNFG IS & MRk v
N, 552 mkfs.ocfs2 man B,

i, 5 EAERZ SCR 16 LR /dev/sdbl BT OCFS2
RRZRL, HHEHTHES

mkfs.ocfs2 -N 16 /dev/sdbl

12.5 #MZ& OCFS2 #ifE[E

] LI EE 12.4 [ 8 B B % OCFS2 REREE: | 25146 H] A,
TF-B ekl 25 5258 1 B HME OCFS2 RERSEL,

187 12.3  TEHH% OCFS2 ikl
1 BB , LA root BAME AL
2 A crm_mon A A LS LA,
3 EARAATHMERER , S5 mount 84

L. FHHHEN OCFS2 215

PRI ATF- 87 st OCFS2 IR R B4R, WAHPRUOIE B, JroTiEit
OpenAlS fii FIFZIE R R %t
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BFE 12.4 [EH#EEE P A% OCFS2 #ik

L8 ] High Availability $E5HM% OCFS2 BERER: , 5TEEE T HE ocf #4 %
ZHEI . FHRTHA com JMNERTARBESE TR, 308, Wl A
Heartbeat 353 & i .

1 B crm SNERRRY, WEHT S HTAYALRE -

crm
cib new filesystem

2 N Pacemaker DATE S 4E N 4SBT B L HMERE R RET ¢

configure

primitive fs ocf:heartbeat:Filesystem \
params device="/dev/sdbl" directory="/mnt/shared" fstype="ocfs2" \
op monitor interval=120s

clone fs-clone fs meta interleave="true" ordered="true"

3 AEHELR Pacemaker [EAE RIBRAATA 02cb & U2 48 HUE R 1Y) i 3G HicEh
fs WBVEIR, SHHH AR

colocation fs-with-o2cb INFINITY: fs-clone o2cb-clone
order start-fs—after-o2cb mandatory: o2cb-clone fs-clone

4 Y4RE LR CIB, WASHAMNEFLT .

cib commit filesystem
quit

12.6 MMFEEZEH
AT OCES2 OREATEER, 3% B R IUmASI I

http://oss.oracle.com/projects/ocfs2/
Oracle OCFS2 HE W EHH .

http://oss.oracle.com/projects/ocfs2/documentation

B2 E EY (OCFS2 User's Guide ) (OCFS2 f#i FH#451) .
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SE\E RE YR E (DRBD) 1 3

DRBD AJREZRES TP 48 i 2057 17 W A8 A [m] 3 75 1y o [ R st A A o7 A . B
OpenAIS #E L HIRE, DRBD 4% 4311 High Availability Linux #4 . 4<%
A 4 i) 22 4& N2 3% € DRBD,,

13.1 BS4RE

DRBD RE/EHFEORE T2 f%%ﬁié%ﬂu\% SEIIRE , WECR O ORI B — 2K
A DUEHAR 2485 RAID 1, & & BV TR SRR A8 Iﬂt/ﬁ\@@“%@m
AT }f@ﬁﬁﬁiﬁﬁ%éﬁ%ﬂH%ﬁ%ﬂ%?ﬁ%i%ﬁﬁﬁ@%ﬁ%io

BEE: AmEEH

SR ] 1 ORI AN B 2% TIRGEE RIS 24, IR 2 AR
JEBERA AR B (VPN) Y

DRBD 2 Linux #0841, A0 T JE i VO SRsfE i F gt R 2z M, &4
2 B[@ ¥ 13.1 [ DRBD 7£ Linux R0 & | [55148F ], A% 5L DRBD s, fi
HHE T PS84 drodadm, Ay KFREE T 82151, DRBD B&ERA GRS
T H. drbdsetup.

o R L s (DRBD)
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Bl 13.1 DRBD 7 Linux FHI(/ &

lilSoE A%
v v
HAETEREL H R
v v
v v
DRBD Raw =% {# Raw Z%{# > DRBD
""" e ) e
v 5 : v
I/0 HEFEES I/O HEFE 25
v v V v v v
T hEEEEN TR = NIC fEghiz=t NIC Baghfe= TR EEENFE =
v

= — — =
F5t DRBD, it %% AT LA Linux S4B A A S5 M, 38 % f 4
o O3 B e R AR AR
« Ji#E RAID
o BRI AP (Logical Volume Manager, LVM)
o ASERERE S PR KT (EVMS)

TR, DRBD ffiJf] 7780 K B TCP 3 A sz Hil DRBD HiT 2 [ d Al
FHEE A7 i AS L1 2 B At

A DRBD i Ta%e, SRIBA BB AR R %, g B
TR B R E B & BB /dev/drbd_ R EMEEUAT, ARELE Raw 2% 45 I
AT, K% DRBD & Raw sxflififZ i) 128 MB #t A G 4R . FES
ZHABEIE /dev/drbd<n> i%ff F&#., YIZIHE Raw i ff Fair.

ok
)
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Blhn, W Raw s k/N4 1024 MB, Hi DRBD 24 HAE(# FH 896 MB 2k {3
FEERE, 51 128 MB B3 ”Wﬁ%ﬁﬁfﬂ%ﬁ%ﬂ@% TETAFEUR /N 25 896 MB &
1024 MB Z [#] ()25 [ B AR & R B, R A I8 bk 2 Rl AS 388 A 5 8k

13.2 %% DRBD R

112 % DRBD ‘L4 B, sEEAEIE#8 h M & SUSE Linux Enterprise
Server H%% |42 4% High Availability Extension FiFIIES i, Q0% T3040 [ 424583k
| [BE1E] TRTiR, %% High Availability Extension (1) [r] Bt & 22 & DRBD

AT B E R N S R Eli ] DRBD, 5% %44 13.1 [ DRBD
RPM Eff | [551498] #5112 i o Fjit DRBD ) RPM 14, TERGHAS
i, drbd B0 A2 S B0

Z#1# 13.1 DRBD RPM E£/F
& & ARz
drbd FERIEM:, BorE R HAbZFEEN

drbd-bash-completion  drbdadm [ F2x4k Bash #fi5¢ 1%

drbd-heartbeat DRBD ! Heartbeat &5/ 03 (477 Heartbeat)
drbd-kmp-default DRBD A MR A (A7)

drbd-kmp-xen DRBD §9 Xen #Z Lo 4H

drbd-udev DRBD [#] udev B§A$I T, FIAER /dev/

drbd/by-res ¥ Bl /dev/drbd/by-disk H
517 DRBD & f%él’%?ﬁ%ﬁ*

drbd-utils DRBD A% B FAE R (077)

drbd-pacemaker DRBD [1J Pacemaker & JifCHE

o R L s (DRBD)
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& fRrE

drbd-_xen DRBD 1] Xen [ S i AL 7
yast2-drbd YaST DRBD #H#& (&ik

F B drbdadm B9, 7 LUMH#EF RPM £ drbd-bash-completion
Hh E@P\ash FHSE SR . ISR EAE B AT AN e TAE RS BB H O, s tdi ALL
T4

source /etc/bash_completion.d/drbdadm.sh

HE HIK AR root, FEEAEZR /root/.bashrc WA _FBTES1T,

13.3 % 7E DRBD fR7%&

A BR (AR IR 25 4% 16 jupiter B venus, LA EESEETRAME r0, A0 jupiter
ROE A B R AR, SER S ET R, BAE R A B AT AT
TR BSR4

Ptf R DRBD Hij, ghfiiE Linux f 24P AR BESHS O at4g 0 C 0 F) (i
5, FHEBRER A jupiter BE venus pWAF FTES, NGf A TCP 35 7780, &%
TERE PR A B T HH EL BE i LR
HETHE DRBD, sH#4T FAILER:
8% 13.1 FFitE DRBD

1 Ll root %A

2 %7 DRBD [z Bk % -

2a BHRREZ /etc/drbd. conf WHHALLT #17 (AR A RIES) -

include "drbd.d/global_common.conf";
include "drbd.d/*.res";
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2b

2c

¢ DRBD 8.3 Billfy, #HRBMERCEIAZMBESR, MR HER /ete/
drbd.d T,

BHRFEZE /etc/drbd. d/global_common.conf, A CE T
TEEFRME., M startup B, WilHALIT %17 -

startup {
# wfc-timeout degr-wfc-timeout outdated-wfc-timeout
# wait-after-sb;
wfc-timeout 1;
degr-wfc-timeout 1;

}

ig LI ] AT D BB AL T AET IRy, RRARE RS 2B http://
www.drbd.org/users—guide—-emb/re—-drbdconf.html,

HTREZE /Jetc/drbd.d/r0.res, FRYEEBSE T LT 847,
IR AHAT

resource r0 { @
device /dev/drbd_r0 minor 0; @
disk /dev/sdal; ©
meta-disk internal; @
on jupiter { ©
address 192.168.1.10:7780; ®
}
on venus { @ (page 151)
address 192.168.1.11:7780; @ (page 151)
}
syncer {
rate M; @
}
}

O  FHMLM. N o, r1 ZBEIRA M.

®  DRBD Yl # M ML E Ak . 3Pl /dev/drbd BB, 1%
TN IR A G (ARG 2 £0)s

©  TE A E RS A R A AR o RETERE, AN P A1 BTRS_E RsA
JEARFI o UPRTZEAFRRUE, 55K disk 2B E on B BL,

O meta-disk 2HCH A internal, [HEWATLITE E B
RGP ALk, ITAHRA AR, 552 B http://www.drbd
.org/users—-guide-emb/ch-internals.html
#s-metadata.

o R S (DRBD)
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©  on B IR TR M

@ AHIEGAY TP [ hEELIREE . AR IRARN T SIS B R
71¢ 7780 Fa'ﬂizﬁ‘o

QO [FPALER . SEHBOE R =2 — . MaoE HAERR I EH
[l AR AR, ﬁ?ﬂ%@ﬁ%f EAEH o

3 WAL . A U MR ISR, sEA s

drbdadm dump all

¥ DRBD #H BEA# 2545 S 21 Hofth BT Y

scp /etc/drbd.conf venus:/etc/
scp /etc/drbd.d/* venus:/etc/drbd.d/

FERHIE EIES BRI A LU T84, HUG ARG B R

drbdadm -- --ignore-sanity-checks create-md r0
rcdrbd start

WERHEORAL S AP R R RS, SEM LT 8 S B 5= R 64
, SMRE I APBE -

dd if=/dev/zero of=/dev/sdbl count=10000

TERHE TS AL 454, et DRBD JIRRE

rcdrbd status

IEHEUU N SRR IR %

drbd driver loaded OK; device status:

version: 8.3.7 (api:88/proto:86-91)

GIT-hash: ea9e28dbff98e331la62bcbcc63a6135808£fe2917 build by phil@fat-tyre, 2010-01-13
17:17:27

m:res cs ro ds p mounted fstype
0:r0 Connected Secondary/Secondary Inconsistent/Inconsistent C

FeE AR E LIRS (GBI R 25 jupiter) b BCENE B[R R P

drbdadm -- --overwrite-data-of-peer primary r0

8 i rcdrbd status FKIREIREE, BAFESR
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m:res cs ro ds p mounted fstype
0:r0 Connected Primary/Secondary UpToDate/UpToDate C

PRI TG I ds A IR BB (RERSSIR BE) #B.42H 4 UpToDate.,
9 # jupiter 73 E A FEE ARG -

drbdadm primary rO

10 751 DRBD #ff ST MEZE A %0, il :

mkfs.ext3 /dev/drbd_r0

11 HMEER RGN

mount /dev/drbd_r0 /mnt/

13.4 Az DRBD fR#%

R S B RE R P P TR A T, SEBRAE I AT LA T2 A1) DRBD ZREHIEA
RlERCREN)IN VTR MR () 1

1 15K jupiter =AY DRBD fiR¥%
la BRI TS, RIZELL root B0 AL

1b 7E jupiter #EN #HMEEL, W /srv/rOmount :

mkdir -p /srv/rOmount

1c HM%E drbd M ¢

mount -o rw /dev/drbd0 /srv/rOmount

1d G FE ARG AR

touch /srv/rOmount/from_nodel

2 i venus Y DRBD #
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2a

2b

2c

2d

2e

2f

2g

2h

B i £ B, SRIRLL root BH 8 A
HIH jupiter I AYMERLE

umount /srv/rOmount

1E jupiter FHy ALL N84, FE4K jupiter /¥) DRBD %5 :

drbdadm secondary r0

1F venus I, ¥ DRBD AR T4 4 T B RG :

drbdadm primary roO

1E venus FAGAY venus & 75 4 FELHTES ¢

rcdrbd status

1€ venus S HMERS, W /srv/rOmount :

mkdir /srv/rOmount

1E venus [ ##H4% DRBD & :

mount -o rw /dev/drbd0 /srv/rOmount

BRas AL jupiter [ BT FORE 208 5 T AR HL

1s /srv/rOmount

BRI /srv/rOmount /from_nodel FiZ

TSR RS 7 AT T B AR AT, RIZR/R DRBD &8 B 5E .
TR jupiter %2 FEHTEE

4a

4b

1€ venus A LITF 484, HIF venus b AGHEHE

umount /srv/rOmount

1€ venus _HA LI N84, P4 venus /Y DRBD 7% :

drbdadm secondary r0
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4c 7F jupiter -, ¥ DRBD AR T8 74 F IR -

drbdadm primary rO

4d 7£ jupiter FAREY jupiter J& 75 4 B AT RY ¢

rcdrbd status

5 A RIS A BB e A IR A B ) EhiE T A s R, fRnT DU
F OpenALIS ¥ DRBD #% & Ay v FTEIRES . AT 225 FN5% i 8 F 7y SUSE
Linux Enterprise ) OpenAlS MJ& N, 552 B L5 [ AHABBERE | 56
3151,

13.5 53% DRBD

H4%% DRBD W A L FE
1. fd AN GRS G P A kL . 38 T DA pREE AR

2. #57 udev BRI, LUMEFE DRBD sk ff 2 A SRl i, B an M s 2 RIS
/etc/udev/rules.d/82-dm-ra.rules 1, WRE T/EAESTE
read_ahead kb [fH :

ACTION=="add", KERNEL=="dm-*", ATTR{bdi/read_ahead_kb}="4100"
AR HEFE M LVM R 230

3. i) Linux % RAID 243 /) bmbv, 7£ DRBD &1 7E GEF 7)Y /et c/drbd
.d/global_common.conf H) [l RGBT F54 -
disk {

use-bmbv;

}

13.6 DRBD 5F#tHEfR

drbd BE W SR AT A B A B ISR YA FIEIRE . AT 25 BTt A 4 2%
TR RSB IR A T 2R RIS

oy A W (DRBD)
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13.6.1 ZHEAE
ARWIR Y drbd BE ARFE I TAE, FInTRE R AHREA [,
A B ALRBIE A, ST FAIEER ¢

1 BB EE S, SRIZLL root BB AL

2 PUT drbdadm (7% —d #IH), HEAHRHEE . WA TS

drbdadm -d adjust r0

1E adjust EIAAYFNEAT (dry run) Wi, drbdadm € # DRBD &iF ) &
Pr4HREEL DRBD AHREAHSSEAT LR, (HAEBATIEM, MR Bt , LIRE

SE SRR P A 8 2o ) AR i A

3 INEAEZE Jetc/drbd.d/* Bl drbd.conf HAEAESEER, B IEA M4

()
ZE o

n

4 n Ry BLEBUE YRR, SR T drbdadm (A —d 283H).,

drbdadm adjust r0

Bt S A B RS E T DRBD B

13.6.2 FikZT

DRBD i FHEA f KNGS, R Node0 B node 0 fRFAE A 45,
AR A WA st 0 A SR P SRS (AR et A0 R AT BB A

P Ry 1P Azdik ., AEERERDLT , T LU 28

disable-ip-verification,

13.6.3 TCP iE 7788

VSRS A0 G S 2, TS R 2 ARl O L T A, ke
7, DRBD ffi ] TCP i 7788 {FHCHAW RIS 574 2R 185 34l 7 L,

SUISE
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13.6.4 DRBD S{GHEEFFAKEZEER

R DRBD ANHEEAFHURHTERN B, wier s8R 2R, g
TULT, 4 DRBD T R&UK & AR ZIHE W8, N0 NS B EE:, FiE
FEEWR, e NAER AR /var/log/messages :

Split-Brain detected, dropping connection!

A RIS, GETE R ORI LR AL TR

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

TESH BT AR RS , BA LIRS

drbdadm connect r0

13.7 MMEEZER

T 1) B ik R 4 iR i U iR DRBD ¢
* HZHH http://www.drbd.org,

* http://clusterlabs.org/wiki/DRBD_HowTo_1.0, A Linux
Pacemaker Cluster Stack Project $2{it,

« FRERYE SO E LS DRBD [ man B ¢ drbd (8) . drbddisk (8) .
drbdsetup(8) . drbdsetup(8). drbdadm(8) ., drbd.conf (5)

* /usr/share/doc/packages/drbd/drbd.conf Ha] &I & H5 k)
DRBD #iffi|4H#E

o R L s (DRBD)
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55 LM 14

GHEE DI, SR T RS S R A . BRI
TS A HLf# /77 Linux Volume Manager 2 (LVM2) £ &G e, Bl n] 57 3% %+
FEAR A PR A R A B T BA M A A AR [ 1) 45 2 A PR a5 4R
ARG A

14.1 BLE4RE

#AEL LVM ] B T HAA R A

S A (DLM)
W cLVM [ RERSEATHL

TR A A H E 2 (LVM2)
AERR— RS2 R B S0 e 2 HRERE o LVM ] 400 iR e m Al A7 5 o

AR RR A EE B (cCLVM)
taRs LVM2 FRAEEORHAFI, SRR f RS R A A B A2 B cLVM AN 8
TohaA B R AR B A A B B A T, WA ZETESZ cLVM &
PREGREAEIR % OCES2 By Hth 35 4 i JHE PR =

14.2 cLVM %A &&

FEBEAE LR A LUE FH cLVM ZE57 35 DAE #8811 RAID 1 534 -

#HE LVM
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o LVM  WURGAEERS Il dl ME B R BN, HE R 2 el i
AR ZRBURR AT LU IS TE R A TS AR T R . A B A
4, SR 1421 1 [ 224] : SAN | cLVM Bt iSCSI SR | [45
160H .

- DRBD  fifik )y 244424t RAID 0 (/3 #1) 1 RAID 1 (8518). A iz —

AR, GES 0% 14.2.2 81 | 4] : cLVM B DRBD 58 | [5F
165H].

* MD K (Linux EX#8 RAID & mdadm)  HEARULAEIR )T S22 LT RAID
JE %, 1B H AT A SR ESE

A REE TR T A2 DA AL B

o B 40MIE . FCoE. SCSI. iSCSI SAN 5 DRBD %5 fitpy sz b frak
T H

« WNSE DRBD, WA G BAROAEE FEL AR (A0 T SCREF IR
A LVM2 f8E e BIRUE R REEVAIE4E . /ete/1vm/ 1vm. conf ST

locking_type FI{EMAEAL S 3(EATERE), T2k, 4B RE g
FiES

s EEN AR AR, SRR LVM RERRLE . A7 AMKIRILIESE , DR
TR AEERIS LERERR L o

14.2.1 %] : SAN _t cLVM E2 iSCSI & fid (& F

DL Z B0 MiH SAN Box, ‘EAM&# iSCST H RS H 2= 20 )P . [FIE
14.1 [ cLVM &1L iSCSI % | [55161 5] Ha ] 17— s .
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B 14.1 cLVM #F iSCSI it iE

LG
[
VG
I
PV
I
I

I
ISCSI ISCSI

= =
SAN 1

SAN 2

BE ANEX

DU A7 R4 S R s, b i e} )

PRt A e

—fiil SAN Box, %l SAN Box 28 - H: [ % iSCST HAZ,
AT R ER.

2k
aH

1B7 14.1 3L iSCSI HFE (SAN)

1 ¥7 YaST W% — T [ #EER% | > [iSCSI HE ] , HuE) iSCSIfrl Ik #%
M4

2 QUREEA TR R BB O iSCST HAR, 55881 [ ARy | , &R
BE P .

3 WA B KA T, RUBOH [ 28 K e o RO |

4 YHRZE [ 28 | R5EH . WORTEERE, SHRUTINESRRE . ShXEaaEak
WA YIHUH . EABI, FABERUYE [ a2 | .

#HE LVM
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5 SHHETAY iSCST HAZ -
Sa DMRE [ A7 K5I,
Sb f&— & [ #Hf ] .
5c A HEEA M, SRLERHLTHE

ign.DATE.DOMAIN

5d RS ATE B AATER A A8, ATRLET TR, Aide A E AR
(T RIS AT 2 E—

5e f%—F [ 34 ] o
5f 1 [ BA7E | Pl Asxfi# i, WA [ Sesiid | .
5g LMk [ F—#] .

6 BB SRR, & [ 2] IR

7 PARAHREREZ /etc/iscsi/iscsi.conf, WAF2¥ node.startup
S A automatic,

B, AN s EGE iSCST jitEh#s
B2 14.2  FE iSCSI BUEI#
1 T YaST, SR%ZFE—F [ A985HR% | > [ iSCSI FCEI#S ]

2 QR IR B iSCSTRUEh &%, w54 [ it | , AHIES
SOE [ FH o

3 UNRE [ fRd | RoWRaR, REk—T [ ] %l

4 3 iSCSI HAERY TP (LhEFH R G5 2 B FE 14.1 [ 5 iSCSI HAR
(SAN) | [(5161H]), — A AT HigIR, (f TR AR AT .

5 WURMHISERE, SEHANIE S NE R 2 RS, SR
2 gl
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6 JEH [ F—2 ] o IR ERUR B AEAR
7 ¥—F [ 550 ] 4.

8 BANUSMERY, WA root B8 AL

9 5 iSCSI HuBi & 1 L 1E# R -

iscsiadm -m discovery -t st -p 192.168.3.100
192.168.3.100:3260,1 ign.2010-03.de.jupiter:sanl

10 #7 TAERSEL

iscsiadm -m node -1

Logging in to [iface: default, target: ign.2010-03.de.jupiter:san2,

portal: 192.168.3.100,3260]

Logging in to [iface: default, target: igqn.2010-03.de.venus:sanl,

portal: 192.168.3.101,3260]

Login to [iface: default, target: ign.2010-03.de.jupiter:san2, portal:
192.168.3.100,3260]: successful

Login to [iface: default, target: ign.2010-03.de.venus:sanl, portal:
192.168.3.101,3260]: successful

i 1sscsi &AM

ié;O:O:Z] disk IET e 0 /dev/sdd

[5:0:0:1] disk IET .. 0 /dev/sde

FE =Mh A 1ET WIEH . ARG, SR /dev/sdd
/dev/sde;

1B7 14.3 &7 DLM &lf
1 BEMNERET, WLl root B8 AL

2 4T crm configure,

3 WA TR

primitive dlm ocf:pacemaker:controld
primitive clvm ocf:lvm2:clvmd \
params daemon_timeout="30"
group dlm-clvm dlm clvm
clone dlm-clvm-clone dlm-clvm \
meta interleave="true" ordered="true"
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4 fii] show $5-4-ha B i iy 4
5 WIRFTA NARRIEMERGR, SEMA commit, AR exit $54-HED

CIrme
1BFE 14.4 757 LVM W6 4H

1 EEAE 14.2 [ 3 iSCSIBENAR | [H5162H 1 HidT T iSCSI BB 1) H A
B8 FBARC root AMNEFEE .

2 BIRERE /dev/sdd Ml /dev/sde #1584 pvereate, % LVM AT
ETRGMEIEE

pvcreate /dev/sdd
pvcreate /dev/sde

3 i pvdisplay MR HIA N IEMERERR

——— Physical volume ———

PV Name /dev/sdd

VG Name clustervg

PV Size 509,88 MB / not usable 1,88 MB
Allocatable yes

PE Size (KByte) 4096

Total PE 127

Free PE 127

Allocated PE 0

PV UUID 520kH4-nv3z-2AUL-GhAN-8DAZ-GMtU-Xrn9Kh

——— Physical volume ———

PV Name /dev/sde

VG Name clustervg

PV Size 509,84 MB / not usable 1,84 MB
Allocatable yes

PE Size (KByte) 4096

Total PE 127

Free PE 127

Allocated PE 0

PV UUID Ouj3Xm-AI58-1xBl-mWm2-xn51-agM2-0UuHFC

4 (eI RERR b ST i SR RO R S A

vgcreate —-clustered y clustervg /dev/sdd /dev/sde

5 il vgdisplay WA E &I NAIEREMERR
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—-—— Volume group ——-—

VG Name clustervg
System ID

Format lvm2
Metadata Areas 2

Metadata Sequence No 1

VG Access read/write
VG Status resizable
Clustered yes

Shared no

MAX LV 0

Cur LV 0

Open LV 0

Max PV 0

Cur PV 2

Act PV 2

VG Size 1016, 00 MB
PE Size 4,00 MB
Total PE 254

Alloc PE / Size 0/ 0

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

6 MR 2t S R R -

lvcreate --name clusterlv —--size 500M clustervg

ST RERRIR A RN E IR 2 A%, EHIRAA S /dev/dm-0 FERME - @Liﬁﬁﬂq
LVM & A ERE R RS, B OCFS, Wi sfaligan, 2 12%
[ Oracle Cluster File System 2 | [55139H ]

14.2.2 =) : cLVM EZ DRBD &2
SRR LR O A FERRTT . BRIZEE E RPN S, ATLLS BT 2240,
1BFE 14.5 (/1 DRBD /@y ¥ 55 [ HIR4 BRI FAH

1 57 /K% DRBD i -

1a éf’a it 13.1 [ FHadE DRBD | [5150 5] i i— DRBD
SR Y T BB R o IR BT B Y RE IR B XY 2 R 3
TU@% cat /proc/drbd 5{ rcdrbd status 54 A .

1b FEA1RBREZE GHF UL /etc/drbd.d/r0.res) B LT i#IH

#HE LVM
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resource r0 {
startup {
become-primary-on both;

}
net {
allow-two-primaries;

}

}

1o PR MY AH AR S AR 3 oy — (R RG , fln -

scp /etc/drbd.d/r0.res venus:/etc/drbd.d/

1d 7EWEETES EPATRI T84 ¢
drbdadm disconnect r0

drbdadm connect r0
drbdadm primary roO

le QAT HIBLAYIREE -
cat /proc/drbd

0: cs:Connected ro:Primary/Primary ds:UpToDate/UpToDate C r——--—

2 i clvmd B 1 B R AL 5 78 Pacemaker ZHRE T, WA Z KA DLM
BTG, AT, G20 143 [ 2 DLM & | [2163H],
REGUZAT, SEOCEE CAESR R BB L E I, Al LU crm_mon
o, GUI A AT P A s

3 fiiffl pvcreate 54 % LVM i 2 S RUHLIREIR . 4N, 7E /dev/drbd_r0
axc i LA 4

pvcreate /dev/drbd_r0

4 SRR A -

vgcreate —--clustered y myclusterfs /dev/drbd_r0

5 MR S R G I AT AT A B R R R R () KN ]
L, R84S 4 GB (BB RE R

lvcreate —-name testlv -L 4G myclusterfs
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6 Ay I TR AR AR a5 A i [ BB R e AL, Sl O R0 LVM B
-

primitive vgl ocf:heartbeat:LVM \

params volgrpname="myclusterfs"
clone vgl-clone vgl \

meta interleave="true" ordered="true"
colocation colo-vgl inf: vgl-clone dlm-clvm-clone
order order-vgl inf: dlm-clvm-clone vgl-clone

7 AR R ETRG E R BEDRE RIS AL, SEOEA T A EE s TEre
e, A B AR A A AR PR At PR R, cLVM ] b S A 2
FiT G G VG Hp i) BT A i R AL
primitive vgl ocf:heartbeat:LVM \

params volgrpname="myclusterfs" exclusive="yes"

colocation colo-vgl inf: vgl dlm-clvm-clone
order order-vgl inf: dlm-clvm-clone vgl

8 BUfE, VG H R FRRERRIE i i A 58 R ATHME S RAW (TR . 35
FRERE (8 FH A 14 M s b HAT TEER AR, IS REA REAERLED VG R BT E
AT A FIHE T BERE

WA I i, B G 3 T3 L — AT VM2 1A%

o

14.3 AR EHE S/ LVM2 &%

WIERFBAUA Z2 BB = [a]— (8 B S A i 15 3 4 (2 FE RS i DRBD s
Al REEE AR IS R, ERIMESGE LVM2 fadili PV AYRA

B, R vgcreate $54 1 F e BE R M AR FHSRAZ AR S IR R A, el
DRBD EE|[F K, fIMEE DRBD J&it 2R 5E,

A LVM2 (B — a3l SEIT LR HRAE

1

1 %l /etc/lvm/1lvm.conf fEEWHF DL filter BASERTT.

2 AR PR A E R A TR B, FTE [a ] SRR ERINT
A, BIE [ FRIERMK IRZR B AR o

3 HEBIRA L /dev/ sdbl BIEM, wEAF R IR AU BB s -

#HE LVM
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"r|~/dev/sdblS|"

SEREA RIS AT U R PR«

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

$:52 DRBD Fil MPIO s (i {E 45 48 P A7 HoAh st R 18 S8 251 140 F s

filter = [ "al|/dev/drbd.*|", "al|/dev/.*/by-id/dm-uuid-mpath-.*|", "r/.*/"
]

4 FIAAHIERE SRR AR B PIrf s SR TR

14.4 INEFEZER

SEE L] 22 B Pacemaker ERAFIE B (49hE 4 http://www.clusterlabs

.org/wiki/Help:Contents),

B cLVM FAQEH'{ http://sources.redhat.com/cluster/wiki/FAQ/
cLvM HEF|,

High Availability 45


http://www.clusterlabs.org/wiki/Help:Contents
http://www.clusterlabs.org/wiki/Help:Contents
http://sources.redhat.com/cluster/wiki/FAQ/CLVM
http://sources.redhat.com/cluster/wiki/FAQ/CLVM

WFRE

High Availability s 8EHEE Y B ZUTH S IREE RN SR IE . PR -7 A2
IETEARKE AR R P BCEORMaA7 I8 BROIARGR, e HErii—Ix
ext3 A RAT, AN A (e BLHA S5 52 B85 Vi % A~ #i OCFS2 BRI . 75
IR AR AR, AR A RO IR ) LD R, Pacemaker & 512 1L
THO, BRI T, RIS KGR A Sl IS LR

R, WCR ARG AR A E, 68 T RS o050 15 b B o BB
RABTFHBUSFPTEEI BN RN D0, WA AT REE A BRHRS . Ak, &
SR TR T WO 22 4 DA R

Horb I RS TTIFE TO RS R: FR/STONITH, & T LARE LR AE OB {7 2 1T ek
1 HAB A AFE ., HoAbRE R 5 cLVM2 81k Bh el OCFS2 R 48 1%,
e R AR, AT Bl R, QSR I DUE e, B e
AL AT LA SO0 IR 2B S, LI R ST R

AREESAEA AT SEI A B B A I A TO [ SR PR b, SRAR A 40 Zs LR A X
Tl A7t A7 BT o ) DR e o 18 Y PR A B 15 S B B R B ) PRt

15.1 ERNHEEFENEEER

i RS/ 2L %8 (SBD), B 47 72 R B Ml external /sbd STONITH {CH#,
AT DA 35 A H B TR I A LA T

R

15

169



15.1.1 4E

QRIA SR i B LRSS T AP AP, AR o e — i)V N o)
#leh (IMB) HIJiY SBD. &€ H UGB 2 A%, Z &0 e & HT 85 L SBD, 48
%E@JJE@%E‘J%%?&EO HHABITA LTI PR, SBD A @&k, I8k
R T R R S IRRLE), SBD wi & AR E o

e e {2 A CORCE —AEREAE, SMRfraiiils, AREmAH
R TRYERE . — EUCRIERE, A e B Rl EEEAK, 9] 2 [ L2 o Rl e
T T PR AT

i o R A B AR AR, AR A O R, e FAT AR L
BRI IR ﬁﬁTAﬁﬁlﬁ@ﬁﬂ o AR AR BRHO I oAt 7338 bt 1) [ —
BRI, P BRI e o, IR A T AR, (R G
R

B R SHRIE—PRTE T Rt ol ARG BARE X, Bk
BB AE F m SER, RIS Erom ] RS HGE). 1EHkT LIORRE SBD
FEFF AN B, BN A 1l A 1O Sk,

15.1.2 REERFHFERNRE
AUE BT AT IR R SR L ZHEA T T 91 2P BR

1 37 SBD 4r#llE: 45171 H]

2 BUEMEE AR [F172H]

3 HEh SBD A [5172H]

4 I SBD [45173H)

5 WO R A PR E I (25173 H]

PO REF AL AL root BT, FERENZ AT, TEECATE FAIZOK |
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BE. XK
o IREEHONEA BT A BB ERRE AT T A I
o JLEGEF AT RS LR 3441 RAID . cLVM2 =¥, DRBD,

o (HIE, AREME A FEEIE T RAID FIZH BRAE AR T AT FE1E

37 SBD N EIE

SRR BRI 257 IMB (975 412K SBD wt il (R 2 BB A
MPIO F1a) T AL Al B & s —E R R RSEE , [N A 223 SBD i HIHY
BN . EF msgwait EIRHE, RETEAANECHIXTIEER . W2 HEBEET
5, Ao S MPIO {5 I 2 FEAS AL L DR SR — {8 B A P IR ]
AT RETT 21 A O 00 PR IR A T I 20 R B 0 R AT A% Ry b SR
Eﬁﬁf‘%j;gﬁ%%& WE BATH UL, BB R A A msgwai t IR,
Ph—2f Rtk

TE R, SBD 4rEIE L, O/dev/sep00 Frn, B EHBUC A TEREREL
&, B0 : /dev/sdcl,

EX: BREAEN

FfEE ST SBD MR A AT HORL . sdb 0@ EARBI R, A
P UL MTHER RS K o

1 M F5I354 HUA 1k SBD af -

sbd -d /dev/SBD create

A4 B e TR ARREA, W Ad 22 255 ML 52 M s M 1) B e Akl
(PR FH THRR R 3

2 4L SBD s fii Z B EACHEAL T, RIS SBD i AR . dr i o] L
{ERR I L SBD RIS (FPAIIN Y LIRDA) -

/usr/sbin/sbd -d /dev/SBD -4 S$msgwait -1 S$Swatchdogtimeout create

3 A MRS ERTABMINE

R
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sbd -d /dev/SBD dump

Header version H
Number of slots : 255
Sector size : 512
Timeout (watchdog) : 5
Timeout (allocate) : 2
Timeout (loop) : 1
Timeout (msgwait) : 10

W L, iR e E ARRER,  DAREOR T 2 Bt SRS 7E g e i il —

REMEEREN

i Linux RETSCE 2T B, A7 R GTBIBRIR R A Y B AR

* 1t HP %8 ER) hpwdt HE4

* IR AL A Intel TCO, RILMHH iTCO_wdt, softdog fdach FLIK HaH)
X, AR ERR B I PR R A R A 1 B A X

a2 OEMNZ drivers/watchdog HAI Y 2 Hd 2845

&) SBD 15 &

SBD A5 i 2 stz SR (Y 2 AR oy . R AR HE R IEAE BT, SBD A Sl
AT, BRSO th BRI A, IS REA BRI A R A P

1 ZEHCE) OpenAlS init F2 #4500 45 1F SBD, &ELE /etc/sysconfig/sbd H i
PIFINE :

SBD_DEVICE="/dev/SBD"
# The next line enables the watchdog support:
SBD_OPTS="-W"

AN AEATH SBD el , RO A B I - BT OpenAIS RSN

==
=

AR R B B L A7 I SBD wxttf, A T RERA A SR BMERY IRERIE TR . 18
TERCRT EARTA S, (HAE R BRI rTRE il AU . HH IS AR
DUIRE,  RTRE 2 AR KULE BRI A A BIBLE) OpenAlS.
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2 BN 22T, sECHT rcopenaisrestart, PARELRITE HIEL FIY
SBD ¥ Bt

#lzt SBD

1 THEE1E SBD ax i fHEN B B4 A H H AT RS, -

sbd -d /dev/SBD list

BUEREAS], HESIH SBD HITA &R MR C ), SREN RS
Ho

2 B e — A R s — R R

sbd -d /dev/SBD message nodea test

3 HiRSEERSCE P AERRICRERE -

Aug 29 14:10:00 nodea sbd: [13412]: info: Received command test from
nodeb

SESRESE T 618 109 SBD RUTECMOBIE ST, A HE A,

REEHERE IR

1 A58 SBD @€, W2HAE CIB Hil SBD %5 STONITH/J& & [ F i il
N & —_— .
HEATRCED, IR R
crm configure
crm(live)configure# property stonith-enabled="true"
crm(live)configure# property stonith-timeout="30s"
crm(live)configure# primitive stonith:external/sbd params
sbd_device="/dev/SBD"
crm(live)configure# commit
crm(live)configure# quit

HUR R&TE HBINCE BRI, NI 2T e R M H .

2 [N ZBiAEiEiE SBD Hl A rra R S 15 b LhRe , B LAsE s O AraE i iy
A R A e i o PR st 5

HEENE IR, SR e ARG 2I80E DU L 7 15 R A I PR 2 BE , 07
i 2 S TR AR A T (R G ot o B S FH ML T 2

RS
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15.2 BRI B ILERTE

ARENEN sfex F—RMARIEHES], RS A7 I A E I E 45
%{[ﬁ]’*ﬁ%ﬁo FETEE, sfex AEHUC STONITH, i sfex e Bfifi AL ZaE A 15,
PRl I A G E ol A7 DR ) L - 1, e B3R external /sbd [ 8 [5 btk

A NTFERRE ST, sfex M7 AT BER ARV 3610 T4 &k (4 OCFS2), 1H

A YRR A SR N TAE At e . R B iy SCSI-2 46/, 3
HmE A

15.2.1 #RE
FESCERRIFIEIRBE , AR R, TR G — S e,

F B ESC AR RS, ARSI ARE &R . KT i1 Pacemaker 583X
i€, sfex JLHA AT ELEENS Pacemaker i 2| FE K 24 R I, R WA B 2R
THEAE -

REULZUE W BT ISUE , SRR ARG L R, WA e AR
FAb i BT R AR SR

15.2.2 :RE

NIRRT T anfar i s TR stex YL, LAKANTAE CIB H 2% sfex SHE i
EGTR . —M stex 73#I 3 Al RAFAE G AR SHE (PR A—M0), B ESHE R ENCE
1 KB faff 7725 ] o

o sfex Fif 3T [ 0 BT L ) AR 7 [ —fFE R i BN I
o JEE sfex 43 FE A SN R RAID 5% DRBD,
o AJLAE T cLVM2 FE R LRSS
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B 15.1 @/ sfex 77 FE

1

T — (R I A sfex, 50 F b #EI A28, S0 U R
/dev/sfex,

LI T 1R sfex AR EL -

sfex_init -1 1 /dev/sfex

Stz A ROR O IR R ST

sfex_stats -1 1 /dev/sfex ; echo $7?

AR A ] 2, L2 BRI RSHE
15.2 FE sfex #HENIE I

sfex $HEBE# CIB HHYEIRF /R, EW F IR

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"

FrELIEIR sfex SUEIREGIR, RITEIRTER A sfex Bl M g7 5a i 1
JNEFF AR & R, A2 &R ID & filesysteml :

# order order-sfex-1 inf: sfex_1 filesysteml
# colocation colo-sfex-1 inf: filesysteml sfex_1

UL FHREAHRETL, S5 sfex B SH— NG PUHHE B4+

# group LAMP sfex_1 filesysteml apache ipaddr

RS
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Samba =5 1 6

#HEL 1Y Samba fr] AR #s fE 24 717 BVE 48 BE $E 1L High Availability iR 748, A
AT — Lo SR LA S Al 35 S 55 1k Samba frl IR

16.1 MiS4RE

Samba {i# Ff| Trivial Database (TDB) E.45 4. TDB FtitF 21 JE FH AR 2] e 7
Tf%’/\%ﬁ'afﬁo By VRIS B ABRAE R T B AR 35 4= 728, TDB TN
TR KR

Cluster Trivial Database (CTDB) J&¥i 5 TDB H)—fE/NEMThEE, BEARE K
CTDB ##i& % | Samba FIHAh B AR A& K Z TDB EkHE I 54 7
(.

T R 4R T B ER A T—AH A Hb CTDB A5 @ . Samba & Bl AN CTDB 5 &8
A, AR B3 A TDB. H @B MR ac i rh A8k, (HE PRI E R B E

AR B PR AR AR R A AT . CTDB fIAE&aE 2 B ETE 16.1
[ CTDB #EM4&5H | 55178 H ]

i£=: CTDB {£fH Samba

HATEAER) CTDB EIRCHE: CTDB 3% & A 1E45 1 Samba, f1% IP 255551
TE N HoAth N 25 A F Pacemaker HEFTEGE o

AN, HEARIE AR SR CTDB, filin, =5 AT A B8 75 2EEA AH IH
Hy%&5HE, 1586 B x86_64 ANHES .

Samba #4E
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BI# 16.1 CTDB #4E[ 45

A it

(> FI4ERR)
i Samba i Samba i Sambg-
------------ 1 —
CTDB CTDB! CTDB

ALY Samba i i h ZAIL = AL LE R
o #% Unix i 1& 40 1D B2 Windows { FH 2 S RFAHLAH A B g 22
o B EORL R ZE P A fTs 2 [ [R5
* Windows A& A B AR i B A B R 2 oA BTG L4l o

o PAERORLLZATE A BB EARRT T, BN EhAY SMB TAEREE . LR
AR ASBAE o

H R N+1 (8 88609 #5454k Samba fil IREFPUAEA N R ET25H Samba
Rl o — M8 ET RS AN S — R ALY Samba fAl iz o

16.2 EAR#HRE

iE

g

: BERARESR

CTDB & A& H B8 /etc/sysconfig/ctdb Bl /etc/samba/smb
.conf, ffifl crminfo CTDB W] LIS HiRES 2y CTDB & 48 & I T f1 244,
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BB RN Samba fAl RAY, FEPAT FHIEER.

1a %E M (OpenAlS. Pacemaker, OCFS2), HNASTERGHS 14> [ 4HAE
BATHL | [2B31E] P ATk,

1b FEILERERERL (U OCFS2) A6 LAHME (B, #ER
/shared),

1c WRAREEI POSIX ACL, R HRUH
- BT OCES2 #E R R %%, -

mkfs.ocfs2 —--fs-features=xattr ...

- BPABIATY OCFS2 IS R %5, A

tunefs.ocfs2 —--fs-feature=xattr DEVICE

MEEER R ARG PIEE T acl 3#IH, HW TR crm sh
Ry

crm(live)configure# primary ocfs2-3 ocf:heartbeat:Filesystem
options="acl" ...

1d 7% ctdb. smb. nmb Bl winbind RIS

chkconfig ctdb off
chkconfig smb off
chkconfig nmb off
chkconfig winbind off

2 LR R4 %4 CTDB $4 5 Bil Samba AR AEHE ST H 8% .

mkdir -p /shared/samba/private

3 1 /etc/ctdb/nodes FHf AGL S S 4R AR BTG 2 2 RA TP (7 41k Y
WEEEIEE

192.168.1.10
192.168.1.11
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4 ¥ CTDB B JUHHE 2 4k .

crm configure
crm(live)configure# primitive ctdb ocf:heartbeat:CTDB params \
ctdb_recovery_lock="/shared/samba/ctdb.lock" \
smb_private_dir="/shared/samba/private" \
op monitor timeout=20 interval=10
crm(live)configure# clone ctdb-clone ctdb \
meta globally-unique="false" interleave="true"
crm(live)configure# colocation ctdb-with-fs inf: ctdb-clone fs-clone
crm(live)configure# order start-ctdb-after-fs inf: fs-clone ctdb-clone
crm(live)configure# commit

5 B EAL 1P AL

crm(live)configure# primitive ip ocf:heartbeat:IPaddr2 params
ip=192.168.2.222 \

clusterip_hash="sourceip-sourceport" op monitor interval=60s
crm(live)configure# clone ip-clone ip meta globally-unique="true"
crm(live)configure# colocation ip-with-ctdb inf: ip-clone ctdb-clone
crm(live)configure# order start-ip-after-ctdb inf: ctdb-clone ip-clone
crm(live)configure# commit

6 @&%gmn

crm status
Clone Set: dlm-clone

Started: [ hex-14 hex-13 ]
Clone Set: o2cb-clone
Started: [ hex-14 hex-13 ]

Clone Set: c-ocfs2-3
Started: [ hex-14 hex-13 ]
Clone Set: ctdb-clone

Started: [ hex-14 hex-13 ]

Clone Set: ip-clone (unique)
ip:0 (ocf::heartbeat:IPaddr2) : Started hex-13
ip:1 (ocf::heartbeat:IPaddr?2) : Started hex-14

7 e P utERS A TIHE . 7E Linux P b, $UTUATFH84, AT
DU 224 B 3 R A el I R A R 2

smbclient //192.168.2.222/myshare

16.3 ¥4 1{L Samba E1T#E 8LHIE

A PR ARAL Samba A IRASHEATERES , AT LG 91588 HTR AN R J 4 A -
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ctdb_diagnostics
BT T HE T L2 824k Samba frallR#s . sZRE &R PREEANE,,
o B S5 B TT e 1 I ) S A R RE

ctdb_diagnostics i E A THIRESE, LR ETENTA EIES 11y
Al

/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

WBAATE /ete/ctdb/public_addresses 8 /etc/ctdb/
static-routes %, Rt EHETRA,

ping_pong
ffifl ping_pong Al MGE IR REUE R CTDB, & & B E
RBPITHLEHIEC, FanE M AR AR GE2 M http: //wiki . samba
.org/index.php/Ping_pong), <RI HETER AT IR,

B AR RS R TR, SEPT RO ¢

B 16.1 HFAFEERER 093 E PERIZLGE

1 FE— RIS ERETE 4 ping_pong K TR Ak v B 2 BT B8R i
Lo fEEA M AT IS G AT, DRl 76 A TG A7 -

ping_pong data.txt N

PR T BRIy, SUE R E R e IR URBURSE R,
BB R RS

2 fe5—{HEIES BB M ping_pong, WAEHMEEIZEL

=
i
&

Samba #4E

181
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P R IEZ A DI PR, AR SRR RS B L) T AT — R
{R, uﬁ%UEjﬁ

* ping_pong Al AEFPAYHE R
o PRI TE R R S R AR 2R IR
o BCENEE MEIIER, SRR TR

3 HENES =AW ping_pong. TG HAM ARG W S R L,

4 ZHHF IS ping_pong 54, FERIFHE—HIR ORI AT, BEED]
HUE RN WRRRAE TN DO, S R E R R RS

16.4 MEF LA

* http://linux-ha.org/wiki/CTDB_ (resource_agent)
* http://wiki.samba.org/index.php/CTDB_Setup
* http://ctdb.samba.org

* http://wiki.samba.org/index.php/Samba_%26_Clustering
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REZEHER 1 7

B BLAT R BRSNS AR, UL B 4A 4 A High
Availability I . Aith, AT LS B 28 ARA FRE = — 20 %% High Availability
P INEBRRIT . ASTEHEE T & FEAR T 2

17.1 RERE

SERMEH 22 S PP A AR IR T I B A PR

SR A HA B
BOE A IR W EMHLE A High Availability Z4BiA, H
High Availability Extension 24t

sEiG A High Availability Extension J& 75 75 4% 2 4E fi 2 [ 2¢%& % SUSE Linux
Enterprise Server 11 SP1 fFfHINzE &, LIS [ High Availability | #i &R
%5 3.1 i1 [ 2¢%4% High Availability Extension | [5519E | ffAriR 22 45 & o
t.

JIr A a5 46 B G 1) i 40 B8 AR AH [F] 2
A I A T AR, RS A AR R AR 0 T A B Y TR 3.2 6 [ W)
IRFEAERLE | [FH20E ] A AR A bindnetaddr . mcastaddr Hi

mcastporte

SEIR A /etc/corosync/corosync. conf HH AT o5 4 H R E )3 AR
1H JH BUSE TE R AR AR ]

BE MR AR 185
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AR, SRS A S ETE B /etc/corosync/authkey
RESRAR T

e corosync.conf E M nodeid FIANLZEFAIE] s BT FITES Y
authkey CEINZ AR

15 Kt e RFiBE i meastport MEFTIE A2
i P 45 3558 51 25 4138 SR meastport B JOTPHIE , 18 L0 #1245 A
AR, WK 3.1 f1 [ 44 High Availability Extension | [5519E] H ik fdi
FH YaST SUE IR e R, 385 & B BIsARE b7 O RE

BB meastport AREBTIHEILI, R4 68 I /etc/sysconfig/
SuSEfirewall2 HHYRUE. &, MBS HEEHME LAY YaST B KOt
Mo #h—F [ warmyRss | > | ERF | Z4%, ¥ mcastport i 2 featiy
[ UDP 45 ] W, RIAHEREETE

TEA a L HT 8 FE) T OpenAIS W7
ffiH /etc/init.d/openais status 4S5 %) OpenAlS ik
RE. 7 OpenAlS WH AT, RIEEIIT /etc/init.d/openais start
RS

17.2 [REE ] HA =&

LR 154 R BER BERA SE IR (G8TH —o) AR P &I (—1):

crm_mon —-O -—r

ARIBRET AR, ARG SRR N G 2RO LR, Rl Cerl+ C).
BIEERUT
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B 17.1  (FIEAEDR
Refresh in 10s...

Last updated: Mon Jan 19 08:56:14 2009
Current DC: d42 (d42)

3 Nodes configured.

3 Resources configured.

Online: [ d230 d42 ]
OFFLINE: [ clusternode-1 ]

Full list of resources:

Clone Set: o2cb-clone
Stopped: [ o02cb:0 o2cb:lo2cb:2 ]
Clone Set: dlm-clone
Stopped [ dlm:0 dlm:1 dlm:2 ]
mySecondIP (ocf::heartbeat:IPaddr) : Stopped

Operations:
* Node d230:
aa: migration-threshold=1000000

+ (5) probe: rc=0 (ok)

+ (37) stop: rc=0 (ok)

+ (38) start: rc=0 (ok)

+ (39) monitor: interval=15000ms rc=0 (ok)
* Node d42:

aa: migration-threshold=1000000
+ (3) probe: rc=0 (ok)
+ (12) stop: rc=0 (ok)

HEAR AT GES B 173 [5187H]). REBME G EEYE,

http://clusterlabs.org/wiki/Documentation HHY { Configuration
Explained ) (#17RE5RH, PDF #§2%) 1£ [ How Does the Cluster Interpret the OCF
Return Codes? | (SN OCF I EfCE? ) —fIN 48 T = AR i 75 )5

s
17.3 ERE-ELE
TR R B Ay fn] 2

A EEBRIREE, 55 RS crm_mon Bf crm status. MRFE
HUR BRI DC, DI H TS E A A #T B B

e

187


http://clusterlabs.org/wiki/Documentation

188

Fe s e ) —SL i B A LA A
EE A A Z A

s S EMHERESR /etc/corosync/corosync.conf, KRB ELE
N4 BTG Y 2 B R R AL R A AH R (TE interface [MB S0 s+

mcastaddr),
) E AP [
© B ASIRA T T SR 2 SRR A

ot TR AR R Rl R R IR PR KO RE AN IE . 188
A RESE LB A 7 ZERDL R IR IR, e B s O [

FELH HRTC A& .

F 84 crm_resource -L i HATEE .,
RO BEHARE N, (HE LR,

HEHH ocf-tester i OCF BJ7AE, #ilun :

ocf-tester -n ipl -o ip=YOUR_IP_ADDRESS \
/usr/lib/ocf/resource.d/heartbeat/IPaddr

PAMAZME, TUMEHZME 0. T crmra info A4, AERY
S WRATR S UL, HE AT -

crm ra info ocf:heartbeat:IPaddr

TEHT ocf-tester Z I}, mulEE iz BIRAZHEETH,

FRENS R — R R GRS, o EIUS AN & RIS 7
B AT ISR TS 2 Y - —verbose 28, 2 WBITIEAE, BEATT
ERbRsEEnH . 55208 /var/log/messages FIRALAYH R,

A i B A AR
AL 84

crm resource list
crm resource cleanup rscid [node]

WERATR IS, RETETEMTA S FEIR, i srgngan,
6.4.2 i [ THFEIR | [55102H],

p={i(g

B2
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fEIEHEME ocfs2 BX M o
ity /var/log/message = m B F LI T:

Jan 12 09:58:55 clusternode2 lrmd: [3487]: info: RA output:
(o2cb:1l:start:stderr) 2009/01/12_09:58:55

ERROR: Could not load ocfs2_stackglue
Jan 12 16:04:22 clusternode2 modprobe: FATAL: Module ocfs2_stackglue not
found.

WEEHI, b TR0 ocfs2_stackglue.ko, ZHEEf
ocfs2-kmp-default., ocfs2-kmp-pae B{ ocfs2-kmp-xen, E.HE4
JIr 2 B A% L T RE o

17.4 EBNGFAERR

N Linux A1 Heartbeat A5 [ 55 o] A A G AR, 0 F63E B4 IR N & HE
F1H % Heartbeat # %, 5520 http://clusterlabs.org/wiki/
Documentation,

e

189


http://clusterlabs.org/wiki/Documentation
http://clusterlabs.org/wiki/Documentation




EEBETH 1 8

High Availability Extension B&R AT 1o B A FHHE 217 2R B B8 S 2T RE TR
o ATNEEICIB h s ARSI R W TR, 5175 [ AEHHF
] [BR185 H 1 B IR AR I At 45 4T T H AN AT i SsE A TRR 85
FIEE SRR T H.

DU LR E T ZTHEL S A BB AT, WA T FA 58 S ST 5
BT H.

LEas VN
crm_mon F§4 Al RSB P s AR B BLAH RE . LB A FR AT %L . uname
uuid, JREE . FHEFBE NG SIS A HEGREE, crm_mon it o]
HURTEF TP eF B HTML AEZE . SRR 00 M IR A8 15, B i) 25 52 4H AB AR
%, crm_mon BLEH BT OGRS (AR P E). T T A
e FHBLEE A SRR RN 4, 5523 crm_mon(8) [#213H .

HH CIB
cibadmin 54 2 IRFEE BIE <, FHR$RAT Heartbeat CIB., & ] FIAAHED |
BB MBI SRS CIB, MRS CIB, ST HA CIB A BAESE .
e ML TR el FH B -SRI ORI 4, 5522 5 cibadmin(8) [H193 K],

EHA R
crm_dif £ A B AT WA XML &M, AEEA Bt vl e
Pl st SR AL RERRUAS Z RIS B, B A7 A8 B AR RS AR 1 cibadmin(8) [4F
1938 EFFAEE , aiifs TR Bl S RBk s i 4, 5520
crm_diff(8) [45205H .
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ek CIB Bk
crm_attribute F§4 ] FREA NG ARAE G RGBS MR ELAE CIB il F
LA RBIEIE QN I T EL R ERS & SEL R R A 4, RS
crm_attribute(8) [55202F ],

e 2 N
crm_verify f82 M Er 4 REE Rl (CIB) it —2ui: M HABRIRE . & nlf
B RGOS HRBHE I ETERI TSR . sl IR, 2R
f88ER, Heartbeat A REIEH TAE, EHR ABMIVESLME, crm_verify
Al BT B A RE s B ARG . ST ERA T s AR T CIB B4R
RIS BHGES T4, YW crm verify HATEE, SREM cibadmin
R A REAE A . N I T LA FHEE 2 SE IR R AN 4, G2
crm_verify(8) [55241H],

EIE AR
crm_resource 182 AITE#E FPI TR MG ITARR M EIVE, BrREaE
MO RE BRI E R, RO ISR, sife fa MM AR g IR . e
T A fl H BLE 2 REIL RN 4, 552 B crm_resource(8) [4217H o

PR T
crm_failcount $§4 & 548 2 H 25 L AHRERE R IS ok, b T =g ]
FHARHL % failcount, F&F &R 7E R QR OB 2 1 BT 85 L BBt T. AnFR I T
ELR i LR A 5ER R RN 41, 552 crm_failcount(8) [55208 H .

BT R EIR R
crm_standby 154 AT HEAEET BRI 1 . REBEAETT AT for BB AR 15
FAEER, HIHP WA ERGAU AR 1 . BN T O T SR A AT
%, ST . BERETE AR E M, R PR A AR e 4
AR R . anFE I TR A B 2 SRR R AN 4, B2
crm_standby(8) [55238H ],
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cibadmin (8)

cibadmin — Provides direct access to the cluster configuration

Synopsis

Allows the configuration, or sections of it, to be queried, modified, replaced and/or
deleted.

cibadmin (-—-query|-Q) -[Vrwlsmfbp] [-i xml-object-id|-o
xml-object-type] [-t t-flag-whatever] [-h hostname]
cibadmin (--create|-C) —-[Vrwlsmfbp] [-X xml-string]
[-x xml- filename] [-t t-flag-whatever] [-h hostname]
cibadmin (--replace-R) —[Vrwlsmfbp] [-1i xml-object-id]|
-0 xml-object-type] [-X xml-string] [-x xml-filename] [-t
t-flag- whatever] [-h hostname]
cibadmin (--update|-U) -[Vrwlsmfbp] [-1 xml-object-id]|
-0 xml-object-type] [-X  xml-string] [-x xml-filename] [-t
t-flag- whatever] [-h hostname]
cibadmin (--modify|-M) -[Vrwlsmfbp] [-1 xml-object-id]|
-o xml-object-type] [-X  xml-string] [-x xml-filename] [-t
t-flag- whatever] [-h hostname]
cibadmin (--delete|-D) —-[Vrwlsmfbp] [-1 xml-object-id|
-0 xml-object-type] [-t t-flag-whatever] [-h hostname]
cibadmin (--delete_alt|-d) -[Vrwlsmfbp] -o
xml-object-type [-X xml-string|-x xml-filename]
[-t t-flag-whatever] [-h hostname]
cibadmin --erase (-E)

cibadmin —--bump (-B)

cibadmin —--ismaster (-m)
cibadmin --master (-w)
cibadmin --slave (-r)
cibadmin --sync (-S)
cibadmin --help (-7?)

R T H,
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Description

The cibadmin command is the low-level administrative command for manipulating
the Heartbeat CIB. Use it to dump all or part of the CIB, update all or part of it, modify
all or part of it, delete the entire CIB, or perform miscellaneous CIB administrative
operations.

cibadmin operates on the XML trees of the CIB, largely without knowledge of the
purpose of the updates or queries performed. This means that shortcuts that seem natural
to users who understand the meaning of the elements in the XML tree are impossible
to use with cibadmin. It requires a complete lack of ambiguity and can only deal
with valid XML subtrees (tags and elements) for both input and output.

cibadmin should always be used in preference to editing the cib.xml file
by hand—especially if the cluster is active. The cluster goes to great lengths to
detect and discourage this practice so that your data is not lost or corrupted.

Options

—--obj_type object-type, —0 object-type
Specify the type of object on which to operate. Valid values are nodes,
resources, constraints, crm_status, and status.

—-—verbose, -V
Turn on debug mode. Additional —V options increase the detail and frequency of
the output.

—--help, -7
Obtain a help message from cibadmin.

-—-xpath PATHSPEC,-A PATHSPEC
Supply a valid XPath to use instead of an obj_type.
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Commands

——bump, -B
Increase the epoch version counter in the CIB. Normally this value is increased
automatically by the cluster when a new leader is elected. Manually increasing it
can be useful if you want to make an older configuration obsolete (such as one
stored on inactive cluster nodes).

—-—-create, -C
Create a new CIB from the XML content of the argument.

——delete, -D
Delete the first object matching the supplied criteria, for example, <op
id="rscl_opl" name="monitor"/>.The tagname and all attributes must
match in order for the element to be deleted

——erase, -E
Erase the contents of the entire CIB.

——ismaster, -m
Print a message indicating whether or not the local instance of the CIB software is
the master instance or not. Exits with return code 0 if it is the master instance or
35 if not.

-—-modify, -M
Find the object somewhere in the CIB's XML tree and update it.

--query, -Q
Query a portion of the CIB.

--replace, -R
Recursively replace an XML object in the CIB.

—-—-sync, -S
Force a resync of all nodes with the CIB on the specified host (if —h is used) or
with the DC (if no —h option is used).
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XML Data

—--xml-text string,-X string
Specify an XML tag or fragment on which crmadmin should operate. It must be a
complete tag or XML fragment.

——xml-file filename,-x filename
Specify the XML from a file on which cibadmin should operate. It must be a
complete tag or an XML fragment.

—-—xml_pipe, —-p

Specify that the XML on which cibadmin should operate comes from standard
input. It must be a complete tag or an XML fragment.

Advanced Options

—-—host hostname, -h hostname
Send command to specified host. Applies to query and sync commands only.

——local, -1
Let a command take effect locally (rarely used, advanced option).

—-—-no-bcast, -b
Command will not be broadcast even if it altered the CIB.

BE

Use this option with care to avoid ending up with a divergent cluster.

—-—-sync-call, -s
Wait for call to complete before returning.

Examples

To get a copy of the entire active CIB (including status section, etc.) delivered to stdout,
issue this command:

cibadmin -Q
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To add an IPaddr2 resource to the resources section, first create a file £oo with the
following contents:

<primitive id="R_10.10.10.101" class="ocf" type="IPaddr2"
provider="heartbeat">
<instance_attributes id="RA_R_10.10.10.101">
<attributes>
<nvpair id="R_ip_P_ip" name="ip" value="10.10.10.101"/>
<nvpair id="R_ip_P_nic" name="nic" value="eth0"/>
</attributes>
</instance_attributes>
</primitive>

Then issue the following command:

cibadmin —--obj_type resources -U -x foo

To change the IP address of the [Paddr2 resource previously added, issue the command
below:

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

==
=

This does not change the resource name to match the new IP address. To do
that, delete then re-add the resource with a new ID tag.

To stop (disable) the IP address resource added previously, and without removing it,
create a file called bar with the following content in it:

<primitive id="R_10.10.10.101">
<instance_attributes id="RA_R 10.10.10.101">
<attributes>
<nvpair id="stop_R_10.10.10.101" name="target-role" value="Stopped"/>
</attributes>
</instance_attributes>
</primitive>

Then issue the following command:

cibadmin --obj_type resources -U -x bar

To restart the IP address resource stopped by the previous step, issue:

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

To completely remove the IP address resource from the CIB, issue this command:
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cibadmin -D -X '<primitive id="R_10.10.10.101"/>"'

To replace the CIB with a new manually-edited version of the CIB, use the following
command:

cibadmin -R -x $HOME/cib.xml

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.

See Also

crm_resource(8) [53217 H ], crmadmin(8) [45199 5 ], Irmadmin(8), heartbeat(8)

Caveats

Avoid working on the automatically maintained copy of the CIB on the local disk.
Whenever anything in the cluster changes, the CIB is updated. Therefore using an
outdated backup copy of the CIB to propagate your configuration changes might result
in an inconsistent cluster.
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crmadmin (8)

crmadmin — controls the Cluster Resource Manager

Synopsis

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

crmadmin [-V|-q] -D

crmadmin -v

crmadmin -7

Description

crmadmin was originally designed to control most of the actions of the CRM daemon.
However, the largest part of its functionality has been made obsolete by other tools,
suchas crm_attribute and crm_resource. Its remaining functionality is mostly
related to testing and the status of the crmd process.

33

H
[=

Some crmadmin options are geared towards testing and cause trouble if used
incorrectly. In particular, do not use the ——-kil1l or ——election options
unless you know exactly what you are doing,.

Options

—-—help, -7
Print the help text.

—-—-version, -v
Print version details for HA, CRM, and CIB feature set.

—-—-verbose, -V
Turn on command debug information.
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Increase the level of verbosity by providing additional instances.

—-—quiet, —gq
Do not provide any debug information at all and reduce the output to a minimum.

--bash-export, -B
Create bash export entries of the form export uname=uuid. This applies only

to the crmadmin -N node command.

The -B functionality is rarely useful and may be removed in future versions.

Commands

—-—debug_inc node, -1 node
Incrementally increase the CRM daemon's debug level on the specified node. This
can also be achieved by sending the USR1 signal to the crmd process.

—-—debug_dec node, -d node
Incrementally decrease the CRM daemon's debug level on the specified node. This
can also be achieved by sending the USR2 signal to the crmd process.

——-kill node, -K node
Shut down the CRM daemon on the specified node.

T

H

=]

Use this with extreme caution. This action should normally only be issued
by Heartbeat and may have unintended side effects.

—-—status node, -S node
Query the status of the CRM daemon on the specified node.

The output includes a general heath indicator and the internal FSM state of the
crmd process. This can be helpful when determining what the cluster is doing.
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—-—election node, -E node
Initiate an election from the specified node.

TIg%

H
[=]

Use this with extreme caution. This action is normally initiated internally
and may have unintended side effects.

——dc_lookup, -D
Query the uname of the current DC.

The location of the DC is only of significance to the crmd internally and is rarely
useful to administrators except when deciding on which node to examine the logs.

——nodes, —N
Query the uname of all member nodes. The results of this query may include nodes

in off1ine mode.

The -1, -d, -K, and -E options are rarely used and may be removed in future

versions.

See Also

crm_attribute(8) [55202H ], crm_resource(8) [5£217 H ]
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crm_attribute (8)

crm_attribute — Allows node attributes and cluster options to be queried, modified and
deleted

Synopsis
crm_attribute [options]
Description

The crm_attribute command queries and manipulates node attributes and cluster
configuration options that are used in the CIB.

Options

——help, -7
Print a help message.

—-—verbose, -V
Turn on debug information.

4 ==
=

Increase the level of verbosity by providing additional instances.

-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—get-value, -G
Retrieve, rather than set, the preference.

——delete-attr, -D
Delete, rather than set, the attribute.
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—-—attr-id string,-i string
For advanced users only. Identifies the id attribute.

—-—attr-value string,-v string
Value to set. This is ignored when used with —G.

——node node_name, -N node_name
The uname of the node to change

—--set-name string,-s string
Specify the set of attributes in which to read or write the attribute.

—-—attr-name string,-n string
Specify the attribute to set or query.

-—type string, -t type
Determine to which section of the CIB the attribute should be set or to which section
of the CIB the attribute that is queried belongs. Possible values are nodes,
status, or crm_config.

Examples

Query the value of the 1 ocat ion attribute in the nodes section for the host myhost
in the CIB:

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

Query the value of the cluster—-delay attribute in the crm_conf ig section in the
CIB:

crm_attribute -G -t crm_config -n cluster-delay

Query the value of the cluster—delay attribute in the crm_conf ig section in the
CIB. Print just the value:

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

Delete the 1ocation attribute for the host myhost from the nodes section of the
CIB:

crm_attribute -D -t nodes -U myhost —-n location
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Add a new attribute called 1 ocat ion with the value of o £ £ i ce to the set subsection
of the nodes section in the CIB (settings applied to the host myhost):

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

Change the value of the 1ocation attribute in the nodes section for the myhost
host:

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

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) [4193H ]
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crm_diff (8)

crm_diff — identify changes to the cluster configuration and apply patches to the
configuration files

Synopsis

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

The crm_diff command assists in creating and applying XML patches. This can be
useful for visualizing the changes between two versions of the cluster configuration or
saving changes so they can be applied at a later time using cibadmin.

Options

—--help, -7
Print a help message.

—--original filename,-o filename
Specify the original file against which to diff or apply patches.

—-—-new filename,-n filename
Specify the name of the new file.

—-—-original-string string, -0 string
Specify the original string against which to diff or apply patches.

—-—new-string string, -N string
Specify the new string.

——-patch filename,-p filename
Apply a patch to the original XML. Always use with —o.
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——cib, —c
Compare or patch the inputs as a CIB. Always specify the base version with —o
and provide either the patch file or the second version with —p or —n, respectively.

—-—-stdin, -s
Read the inputs from stdin.

Examples

Use crm_diff to determine the differences between various CIB configuration files and
to create patches. By means of patches, easily reuse configuration parts without having
to use the cibadmin command on every single one of them.

1 Obtain the two different configuration files by running cibadmin on the two
cluster setups to compare:

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

2 Determine whether to diff the entire files against each other or compare just a
subset of the configurations.

3 To print the difference between the files to stdout, use the following command:

crm_diff -o cibl.xml -n cib2.xml

4 To print the difference between the files to a file and create a patch, use the
following command:

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

5 Apply the patch to the original file:

crm_diff -o cibl.xml -p patch.xml

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.
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See Also

cibadmin(8) [55193 K]

EESHTH 207



crm_failcount (8)

crm_failcount — Manage the counter recording each resource's failures

Synopsis

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

Heartbeat implements a sophisticated method to compute and force failover of a resource
to another node in case that resource tends to fail on the current node. A resource carries
aresource-stickiness attribute to determine how much it prefers to run on a
certain node. It also carriesamigration—-threshold that determines the threshold
at which the resource should failover to another node.

The failcount attribute is added to the resource and increased on resource monitoring
failure. The value of failcount multiplied by the value of
migration-threshold determines the failover score of this resource. If this
number exceeds the preference set for this resource, the resource is moved to another
node and not run again on the original node until the failure count is reset.

The crm_failcount command queries the number of failures per resource on a

given node. This tool can also be used to reset the failcount, allowing the resource to
run again on nodes where it had previously failed too many times.

Options

——help, -7
Print a help message.

—-—-verbose, -V
Turn on debug information.
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Increase the level of verbosity by providing additional instances.

—-—quiet, -Q

When doing an attribute query using —G, print just the value to stdout. Use this

option with —G.

-—get-value, -G
Retrieve rather than set the preference.

——delete-attr, -D
Specify the attribute to delete.

-—attr-id string,-i string
For advanced users only. Identifies the id attribute.

—-—attr-value string, -v string

Specify the value to use. This option is ignored when used with —G.

——node node_uname, -U node_uname
Specify the uname of the node to change.

—--resource-id resource name,-r resource name
Specify the name of the resource on which to operate.

Examples

Reset the failcount for the resource myrsc on the node nodel:

crm_failcount -D -U nodel -r my_rsc

Query the current failcount for the resource myr sc on the node node1:

crm_failcount -G -U nodel -r my_rsc
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Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

crm_attribute(8) [55202 5 ], cibadmin(8) [55193H ], and the Linux High Availability
FAQ Web site [http://www.linux-ha.org/v2/faq/forced_failover]
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crm_master (8)

crm_master — Manage a master/slave resource's preference for being promoted on a
given node

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

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

Description

crm_master is called from inside the resource agent scripts to determine which
resource instance should be promoted to master mode. It should never be used from
the command line and is just a helper utility for the resource agents. RAs use
crm_master to promote a particular instance to master mode or to remove this
preference from it. By assigning a lifetime, determine whether this setting should survive
areboot of the node (set lifetime to £ orever) or whether it should not survive a reboot
(set lifetime to reboot).

A resource agent needs to determine on which resource crm_master should operate.
These queries must be handled inside the resource agent script. The actual calls of
crm_master follow a syntax similar to those of the crm_attribute command.

Options

——help, -?
Print a help message.

——verbose, -V
Turn on debug information.
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Increase the level of verbosity by providing additional instances.

—-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—get-value, -G
Retrieve rather than set the preference to be promoted.

——delete-attr, -D
Delete rather than set the attribute.

-—attr-id string,-i string
For advanced users only. Identifies the id attribute.

—-—attr-value string, -v string
Value to set. This is ignored when used with —G.

——lifetime string,-1 string
Specify how long the preference lasts. Possible values are reboot or forever.

Environment Variables

OCF_RESOURCE__ INSTANCE—the name of the resource instance

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.

See Also

cibadmin(8) [55193 H], crm_attribute(8) [55202H ]
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crm_mon (8)

crm_mon — monitor the cluster's status

Synopsis

crm_mon [-V] -d -pfilename -h filename

crm_mon [-V] [-1|-n|-r] -h filename
crm_mon [-V] [-n|-r] -X filename
crm_mon [-V] [-n|-r] -c|-1

crm_mon [-V] -i interval

crm_mon -?

Description

The crm_mon command allows you to monitor your cluster's status and configuration.
Its output includes the number of nodes, uname, uuid, status, the resources configured
in your cluster, and the current status of each. The output of crm_mon can be displayed
at the console or printed into an HTML file. When provided with a cluster configuration
file without the status section, crm_mon creates an overview of nodes and resources
as specified in the file.

Options

——help, -7
Provide help.

—-—verbose, -V
Increase the debug output.

——interval seconds, -1 seconds

Determine the update frequency. If —1 is not specified, the default of 15 seconds
is assumed.
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—-—group-by-node, -n
Group resources by node.

——inactive, -r
Display inactive resources.

—-—-simple-status, —-s
Display the cluster status once as a simple one line output (suitable for nagios).

——one-shot, -1
Display the cluster status once on the console then exit (does not use ncurses).

——as—-html filename,-h filename
Write the cluster's status to the specified file.

--web-cgi, —w
‘Web mode with output suitable for CGI.

——daemonize, -d
Run in the background as a daemon.

—--pid-file filename,-p filename
Specify the daemon's pid file.

Examples

Display your cluster's status and get an updated listing every 15 seconds:

crm_mon

Display your cluster's status and get an updated listing after an interval specified by
—1i.If -1 is not given, the default refresh interval of 15 seconds is assumed:

crm_mon —-i interval/[s]
Display your cluster's status on the console:

crm_mon -cC

Display your cluster's status on the console just once then exit:

crm_mon -1
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Display your cluster's status and group resources by node:

crm_mon -n
Display your cluster's status, group resources by node, and include inactive resources
in the list:

crm_mon —-n -—-r

Write your cluster's status to an HTML file:

crm_mon —-h filename
Run crm_mon as a daemon in the background, specify the daemon's pid file for easier
control of the daemon process, and create HTML output. This option allows you to

constantly create HTML output that can be easily processed by other monitoring
applications:

crm_mon -d -p filename -h filename
Display the cluster configuration laid out in an existing cluster configuration file
(filename), group the resources by node, and include inactive resources. This

command can be used for dry runs of a cluster configuration before rolling it out to a
live cluster.

crm_mon -r —-n —-X filename

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.
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crm_node (8)

crm_node — Lists the members of a cluster

Synopsis

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

Description

Lists the members of a cluster.

Options

-V
be verbose

—-—partition, -p
print the members of this partition

—-—epoch, —e
print the epoch this node joined the partition

——quorum, —q
print a 1 if our partition has quorum
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crm_resource (8)

crm_resource — Perform tasks related to cluster resources

Synopsis

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

Description

The crm_resource command performs various resource-related actions on the
cluster. It can modify the definition of configured resources, start and stop resources,
and delete and migrate resources between nodes.

—--help, -7
Print the help message.

—-—verbose, -V
Turn on debug information.

==
=

Increase the level of verbosity by providing additional instances.

-—quiet, -Q
Print only the value on stdout (for use with —w).

Commands

——list,-L
List all resources.

—-—query-xml, —-x
Query a resource.

Requires: —r
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——locate, -W
Locate a resource.

Requires: —r

--migrate, -M
Migrate a resource from its current location. Use —N to specify a destination.

If —N is not specified, the resource is forced to move by creating a rule for the
current location and a score of —-INFINITY.

This prevents the resource from running on this node until the constraint
is removed with -U.

Requires: —r, Optional: -N, —f

—-—-un-migrate, -U
Remove all constraints created by —M

Requires: —r

——delete, -D
Delete a resource from the CIB.

Requires: -r, -t

—-—cleanup, -C
Delete a resource from the LRM.

Requires: —r. Optional: -H

—-—-reprobe, -P
Recheck for resources started outside the CRM.

Optional: —H
——refresh, R

Refresh the CIB from the LRM.
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Optional: -H

—--set-parameter string,-p string
Set the named parameter for a resource.

Requires: —-r, —v. Optional: -1, —s, and ——meta

—-—get-parameter string,-g string
Get the named parameter for a resource.

Requires: —r. Optional: -1, —s, and ——meta

—-—delete-parameter string,-d string
Delete the named parameter for a resource.

Requires: —r. Optional: -1, and ——meta

——-list-operations string, -O string
List the active resource operations. Optionally filtered by resource, node, or both.
Optional: -N, —r

—--list-all-operations string , —o string
List all resource operations. Optionally filtered by resource, node, or both. Optional:
=N, —r

Options

—--resource string,-r string
Specify the resource ID.

—--resource-type string,-t string
Specify the resource type (primitive, clone, group, etc.).

—-—property-value string,-v string
Specify the property value.

—--node string,-N string
Specify the hostname.
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—-—-meta
Modify a resource's configuration option rather than one which is passed to the

resouce agent script. For use with —p, —g and —d.

—-lifetime string,-u string
Lifespan of migration constraints.

—-—force, -
Force the resource to move by creating a rule for the current location and a score
of —-INFINITY

This should be used if the resource's stickiness and constraint scores total more
than INFINITY (currently 100,000).

This prevents the resource from running on this node until the constraint
is removed with -U.

-s string
(Advanced Use Only) Specify the ID of the instance_attributes objectto
change.

-i string
(Advanced Use Only) Specify the ID of the nvpair object to change or delete.

Examples

Listing all resources:

crm_resource -L

Checking where a resource is running (and if it is):

crm_resource -W -r my_first_ip

Ifthe my_first_ip resource is running, the output of this command reveals the
node on which it is running. If it is not running, the output shows this.
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Start or stop a resource:
crm_resource -r my_first_ip -p target_role -v started

crm_resource -r my_first_ip -p target_role -v stopped
Query the definition of a resource:

crm_resource -Q -r my_first_ip
Migrate a resource away from its current location:

crm_resource -M -r my_first_ip

Migrate a resource to a specific location:

crm_resource -M -r my_first_ip -H c001n02

Allow a resource to return to its normal location:

crm_resource -U -r my_first_ip

xR

The values of resource_stickiness and
default_resource_stickiness may mean that it does not move
back. In such cases, you should use —M to move it back before running this
command.

Delete a resource from the CRM:

crm_resource -D -r my_first_ip -t primitive
Delete a resource group from the CRM:

crm_resource -D -r my_first_group -t group
Disable resource management for a resource in the CRM:

crm_resource -p is-managed -r my_first_ip -t primitive -v off
Enable resource management for a resource in the CRM:

crm_resource —-p is-managed -r my_first_ip -t primitive -v on

Reset a failed resource after having been manually cleaned up:

crm_resource —-C -H c001ln02 -r my_first_ip
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Recheck all nodes for resources started outside the CRM:

crm_resource -P

Recheck one node for resources started outside the CRM:

crm_resource —-P -H c001n02

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) [55193H ], crmadmin(8) [45199 E ], Irmadmin(8), heartbeat(8)
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crm_shadow (8)

crm_shadow — Perform Configuration Changes in a Sandbox Before Updating The
Live Cluster

Synopsis

crm_shadow [-V] [-pl-el-q]

Description

Sets up an environment in which configuration tools (cibadmin, crm_resource,
etc) work offline instead of against a live cluster, allowing changes to be previewed
and tested for side-effects.

Options

—-—verbose, -V
turn on debug info. additional instance increase verbosity

——which, -w
indicate the active shadow copy

—-—display, -p
display the contents of the shadow copy

——diff, -d
display the changes in the shadow copy

——create—-empty, —~eNAME
create the named shadow copy with an empty cluster configuration

——create, ~-cNAME
create the named shadow copy of the active cluster configuration
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--reset, ~-rNAME
recreate the named shadow copy from the active cluster configuration

——commit, ~-cNAME
upload the contents of the named shadow copy to the cluster

——delete, ~-dNAME
delete the contents of the named shadow copy

-—edit, ~-eNAME
Edit the contents of the named shadow copy with your favorite editor

——batch, -b

do not spawn a new shell

—-—force, -

do not spawn a new shell

——switch, -s
switch to the named shadow copy

Internal Commands

To work with a shadow configuration, you need to create one first:

crm_shadow --create-empty YOUR_NAME

It gives you an internal shell like the one from the crm tool. Use help to get an
overview of all internal commands, or help subcommand for a specific command.

7% 18.1 Overview of Internal Commands

Command Syntax/Description

alias

alias [-p] [name[=value] ... ]

alias with no arguments or with the -p option prints the list of aliases
in the form alias NAME=VALUE on standard output. Otherwise, an
alias is defined for each NAME whose VALUE is given. A trailing
space in VALUE causes the next word to be checked for alias
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Command Syntax/Description
substitution when the alias is expanded. Alias returns true unless a
NAME is given for which no alias has been defined.
bg bg [JOB_SPEC ...]
Place each JOB_SPEC in the background, as if it had been started with
&. If JOB_SPEC is not present, the shell's notion of the current job is
used.
bind bind [-1lpvsPVS] [-m keymap] [-f filename]
[-g name] [-u name] [-r keyseq]
[-x keyseqg:shell-command]
[keyseg:readline-function or readline-command]
Bind a key sequence to a Readline function or a macro, or set a
Readline variable. The non-option argument syntax is equivalent to
that found in ~/ . inputrc, but must be passed as a single argument:
bind "\C-x\C-r": re-read-init-file.
break break [N]
Exit from within a for, while or until loop. If N is specified,
break N levels.
builtin builtin [shell-builtin [arg ...]]
Run a shell builtin. This is useful when you wish to rename a shell
builtin to be a function, but need the functionality of the builtin within
the function itself.
caller caller [EXPR]
Returns the context of the current subroutine call. Without EXPR,
returns $1ine $filename. With EXPR, returns $1ine
Ssubroutine $filename; this extra information can be used to
provide a stack trace.
case case WORD in [PATTERN [| PATTERN] [COMMANDS;;] ... esac
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Command

Syntax/Description

cd

command

compgen

complete

continue

Selectively execute COMMANDS based upon WORD matching PATTERN.
The °|' is used to separate multiple patterns.

cd [-L|-P] [dir]

Change the current directory to DIR.

command [-pVv]
command [arg ...]

Runs COMMAND with ARGS ignoring shell functions. If you have a
shell function called "ls', and you wish to call the command Is', you
can say "command Is". If the -p option is given, a default value is used
for PATH that is guaranteed to find all of the standard utilities. If the
-V or -v option is given, a string is printed describing COMMAND.
The -V option produces a more verbose description.

compgen [-abcdefgjksuv] [-o option] [-A action]
[-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function]

[-C command] [WORD]

Display the possible completions depending on the options. Intended
to be used from within a shell function generating possible completions.
If the optional WORD argument is supplied, matches against WORD are
generated.

complete [-abcdefgjksuv] [-pr] [-o option]
[-A action] [-G globpat] [-W wordlist] [-P prefix]
[-S suffix] [-X filterpat] [-F function] [-C command]

[name ...]

For each NAME, specify how arguments are to be completed. If the —-p
option is supplied, or if no options are supplied, existing completion
specifications are printed in a way that allows them to be reused as
input. The —r option removes a completion specification for each
NAME, or, if no NAMESs are supplied, all completion specifications.

continue [N]
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Command

Syntax/Description

declare

dirs

disown

echo

Resume the next iteration of the enclosing FOR, WHILE or UNTIL
loop. If N is specified, resume at the N-th enclosing loop.

declare [-afFirtx] [-p] [name[=value] ...]

Declare variables and/or give them attributes. If no NAMEs are given,
then display the values of variables instead. The —p option will display
the attributes and values of each NAME.

dirs [-clpv] [+N] [-N]

Display the list of currently remembered directories. Directories find
their way onto the list with the pushd command; you can get back
up through the list with the popd command.

disown [-h] [-ar] [JOBSPEC ...]

By default, removes each JOBSPEC argument from the table of active
jobs. If the —h option is given, the job is not removed from the table,
but is marked so that SIGHUP is not sent to the job if the shell receives
a SIGHUP. The —a option, when JOBSPEC is not supplied, means to
remove all jobs from the job table; the —r option means to remove
only running jobs.

echo [-neE] [arg ...]

Output the ARGs. If -n is specified, the trailing newline is suppressed.
If the -e option is given, interpretation of the following backslash-
escaped characters is turned on:

\a (alert, bell)

\b (backspace)

\ ¢ (suppress trailing newline)
\E (escape character)

\f (form feed)

\n (new line)
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Command

Syntax/Description

enable

eval

exec

\r (carriage return)

\ 't (horizontal tab)

\v (vertical tab)

\\ (backslash)

\ Onnn (the character whose ASCII code is NNN (octal). NNN can
be 0 to 3 octal digits)

You can turn off the interpretation of the above characters with the
—E option.

enable [-pnds] [-a] [-f filename] [name...]

Enable and disable builtin shell commands. This allows you to use a
disk command which has the same name as a shell builtin without

specifying a full pathname. If —n is used, the NAMESs become disabled;
otherwise NAMEs are enabled. For example, to use the test found in
S$PATH instead of the shell builtin version, type enable —n test.
On systems supporting dynamic loading, the —f option may be used
to load new builtins from the shared object FTLENAME. The —d option
will delete a builtin previously loaded with —f. If no non-option names
are given, or the —p option is supplied, a list of builtins is printed. The
—a option means to print every builtin with an indication of whether
or not it is enabled. The —s option restricts the output to the POSIX.2
“special builtins. The —n option displays a list of all disabled builtins.

eval [ARG ...]
Read ARGs as input to the shell and execute the resulting command(s).
exec [-cl] [-a name] file [redirection ...]

Exec FILE, replacing this shell with the specified program. If FTLE
is not specified, the redirections take effect in this shell. If the first
argument is —1, then place a dash in the zeroth arg passed to FTLE,
as login does. If the —c option is supplied, FILE is executed with a
null environment. The —a option means to make set argv[0] of the
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Command

Syntax/Description

exit

export

false

fc

fg

for

executed process to NAME. If the file cannot be executed and the shell
is not interactive, then the shell exits, unless the shell option
execfail is set.

exit [N]

Exit the shell with a status of N. If N is omitted, the exit status is that
of the last command executed.

export [-nf] [NAME[=value] ...]
export -p

NAMEs are marked for automatic export to the environment of
subsequently executed commands. If the — £ option is given, the NAMES
refer to functions. If no NAMEs are given, or if —p is given, a list of all
names that are exported in this shell is printed. An argument of —n
says to remove the export property from subsequent NAMESs. An
argument of —— disables further option processing.

false

Return an unsuccessful result.

fc [-e ename] [-nlr] [FIRST] [LAST]
fc -s [pat=rep] [cmd]

fc is used to list or edit and re-execute commands from the history list.
FIRSTand LAST can be numbers specifying the range, or FTRST
can be a string, which means the most recent command beginning with
that string.

fg [JOB_SPEC]

Place JOB_SPEC in the foreground, and make it the current job. If
JOB_SPEC is not present, the shell's notion of the current job is used.

for NAME [in WORDS ... ;] do COMMANDS; done
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Command

Syntax/Description

function

getopts

hash

history

The for loop executes a sequence of commands for each member in
alist of items. [f in WORDS .. .; isnotpresent,then in "$@" is
assumed. For each element in WORDS, NAME is set to that element,
and the COMMANDS are executed.

function NAME { COMMANDS ; }
function NAME () { COMMANDS ; }

Create a simple command invoked by NAME which runs COMMANDS.
Arguments on the command line along with NAME are passed to the
function as $0 .. $n.

getopts OPTSTRING NAME [arg]

Getopts is used by shell procedures to parse positional parameters.

hash [-1r] [-p PATHNAME] [-dt] [NAME...]

For each NAME, the full pathname of the command is determined and
remembered. If the —p option is supplied, PATHNAME is used as the
full pathname of NAME, and no path search is performed. The —r
option causes the shell to forget all remembered locations. The —d
option causes the shell to forget the remembered location of each
NAME. If the —t option is supplied the full pathname to which each
NAME corresponds is printed. If multiple NAME arguments are supplied
with —t, the NAME is printed before the hashed full pathname. The
—1 option causes output to be displayed in a format that may be reused
as input. If no arguments are given, information about remembered
commands is displayed.

history [-c] [-d OFFSET] [n]
history -ps arg [arg...]
history -awrm [filename]

Display the history list with line numbers. Lines listed with with a *
have been modified. Argument of N says to list only the last N lines.
The —c option causes the history list to be cleared by deleting all of
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Command

Syntax/Description

jobs

kill

let

the entries. The —d option deletes the history entry at offset OFFSET.
The —w option writes out the current history to the history file; —r
means to read the file and append the contents to the history list instead.
—a means to append history lines from this session to the history file.
Argument —n means to read all history lines not already read from the
history file and append them to the history list.

jobs [-lnprs] [JOBSPEC ...]
job -x COMMAND [ARGS]

Lists the active jobs. The —1 option lists process id's in addition to the
normal information; the —p option lists process id's only. If —n is given,
only processes that have changed status since the last notification are
printed. JOBSPEC restricts output to that job. The —r and —s options
restrict output to running and stopped jobs only, respectively. Without
options, the status of all active jobs is printed. If —x is given, COMMAND
is run after all job specifications that appear in ARGS have been
replaced with the process ID of that job's process group leader.

kill [-s sigspec | -n signum | -sigspec] pid | JOBSPEC ...
kill -1 [sigspec]

Send the processes named by PID (or JOBSPEC) the signal SIGSPEC.
If SIGSPEC is not present, then SIGTERM is assumed. An argument
of -1 lists the signal names; if arguments follow -1 they are assumed
to be signal numbers for which names should be listed. Kill is a shell
builtin for two reasons: it allows job IDs to be used instead of process
IDs, and, if you have reached the limit on processes that you can create,
you don't have to start a process to kill another one.

let ARG [ARG ...]

Each ARG is a mathematical expression to be evaluated. Evaluation is
done in fixed-width integers with no check for overflow, though
division by 0 is trapped and flagged as an error. The following list of
operators is grouped into levels of equal-precedence operators. The
levels are listed in order of decreasing precedence.
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Command

Syntax/Description

local

logout

popd

printf

pushd

pwd

local NAME [=VALUE]

Create a local variable called NAME, and give it VALUE. 1ocal can
only be used within a function; it makes the variable NAME have a
visible scope restricted to that function and its children.

logout
Logout of a login shell.
popd [+N | -N] [-n]

Removes entries from the directory stack. With no arguments, removes
the top directory from the stack, and cd's to the new top directory.

printf [-v var] format [ARGUMENTS]

printf formats and prints ARGUMENTS under control of the FORMAT.
FORMAT is a character string which contains three types of objects:
plain characters, which are simply copied to standard output, character
escape sequences which are converted and copied to the standard
output, and format specifications, each of which causes printing of the
next successive argument. In addition to the standard printf(1) formats,
%$b means to expand backslash escape sequences in the corresponding
argument, and g means to quote the argument in a way that can be
reused as shell input. If the —v option is supplied, the output is placed
into the value of the shell variable VAR rather than being sent to the
standard output.

pushd [dir | +N | -N] [-n]

Adds a directory to the top of the directory stack, or rotates the stack,
making the new top of the stack the current working directory. With
no arguments, exchanges the top two directories.

pwd [-LP]
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Command

Syntax/Description

read

readonly

return

select

Print the current working directory. With the —P option, pwd prints
the physical directory, without any symbolic links; the —L option makes
pwd follow symbolic links.

read [-ers] [-u fd] [-t timeout] [-p prompt] [-a array] [-n
nchars] [-d delim] [NAME ...]

The given NAMEs are marked readonly and the values of these NAMES
may not be changed by subsequent assignment. If the — £ option is
given, then functions corresponding to the NAMEs are so marked. If
no arguments are given, or if —p is given, a list of all readonly names
is printed. The —a option means to treat each NAME as an array
variable. An argument of —— disables further option processing.

readonly [-af] [NAME[=VALUE] ...]
readonly -p

The given NAMES are marked readonly and the values of these NAMES
may not be changed by subsequent assignment. If the —f option is
given, then functions corresponding to the NAMEs are so marked. If
no arguments are given, or if —p is given, a list of all readonly names
is printed. The —a option means to treat each NAME as an array variable.
An argument of —— disables further option processing.

return [N]

Causes a function to exit with the return value specified by N. If N is
omitted, the return status is that of the last command.

select NAME [in WORDS ... ;] do COMMANDS; done

The WORDS are expanded, generating a list of words. The set of
expanded words is printed on the standard error, each preceded by a
number. If in WORDS isnot present, in "$@" isassumed. The PS3
prompt is then displayed and a line read from the standard input. If
the line consists of the number corresponding to one of the displayed
words, then NAME is set to that word. If the line is empty, WORDS and
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Command

Syntax/Description

set

shift

shopt

source

suspend

the prompt are redisplayed. If EOF is read, the command completes.
Any other value read causes NAME to be set to null. The line read is
saved in the variable REPLY. COMMANDS are executed after each
selection until a break command is executed.

set [-—-abefhkmnptuvxBCHP] [-o OPTION] [ARG...]
Sets internal shell options.
shift [n]

The positional parameters from $N+1 ... are renamedto $1
If N is not given, it is assumed to be 1.

shopt [-pgsu] [-o long-option] OPTNAME [OPTNAME...]

Toggle the values of variables controlling optional behavior. The —s
flag means to enable (set) each OP TNAME; the —u flag unsets each
OPTNAME. The —q flag suppresses output; the exit status indicates
whether each OP TNAME is set or unset. The —o option restricts the
OPTNAMES to those defined for use with set —o. With no options,
or with the —p option, a list of all settable options is displayed, with
an indication of whether or not each is set.

source FILENAME [ARGS]

Read and execute commands from FTLENAME and return. The
pathnames in $PATH are used to find the directory containing
FILENAME. If any ARGS are supplied, they become the positional
parameters when F'TLENAME is executed.

suspend [-f]

Suspend the execution of this shell until it receives a SIGCONT signal.
The - £ if specified says not to complain about this being a login shell
if it is; just suspend anyway.
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Command

Syntax/Description

test

time

times

trap

test [expr]

Exits with a status of 0 (true) or 1 (false) depending on the evaluation
of EXPR. Expressions may be unary or binary. Unary expressions are
often used to examine the status of a file. There are string operators
as well, and numeric comparison operators.

time [-p] PIPELINE

Execute PTPELINE and print a summary of the real time, user CPU
time, and system CPU time spent executing P TPELTNE when it
terminates. The return status is the return status of PIPELINE. The —p
option prints the timing summary in a slightly different format. This
uses the value of the TIMEFORMAT variable as the output format.

times

Print the accumulated user and system times for processes run from
the shell.

trap [-1p] [ARG SIGNAL_SPEC ...]

The command ARG is to be read and executed when the shell receives
signal(s) SIGNAI_SPEC. If ARG is absent (and a single

SIGNAIL SPEC is supplied) or —, each specified signal is reset to its
original value. If ARG is the null string each STGNAL_SPEC s ignored
by the shell and by the commands it invokes. If a STGNAIL_ SPEC is
EXIT (0) the command ARG is executed on exit from the shell. If a
SIGNAL_SPEC is DEBUG, ARG is executed after every simple
command. If the —p option is supplied then the trap commands
associated with each SIGNAL_SPEC are displayed. If no arguments
are supplied or if only —p is given, trap prints the list of commands
associated with each signal. Each STGNAI,_ SPEC is either a signal
name in signal.h or a signal number. Signal names are case
insensitive and the SIG prefix is optional. trap -1 prints a list of
signal names and their corresponding numbers. Note that a signal can
be sent to the shell withkill -signal $S.
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Command

Syntax/Description

true

type

typeset

ulimit

umask

unalias

unset

true

Return a successful result.

type [-afptP] NAME [NAME ...]
Obsolete, see declare.

typeset [-afFirtx] [-p] name[=value]
Obsolete, see declare.

ulimit [-SHacdfilmnpgstuvx] [limit

Ulimit provides control over the resources available to processes started
by the shell, on systems that allow such control.

umask [-p] [-S] [MODE]

The user file-creation mask is set to MODE. If MODE is omitted, or if
—S is supplied, the current value of the mask is printed. The —S option
makes the output symbolic; otherwise an octal number is output. If
—p is supplied, and MODE is omitted, the output is in a form that may
be used as input. If MODE begins with a digit, it is interpreted as an

octal number, otherwise it is a symbolic mode string like that accepted
by chmod(1).

unalias [-a] NAME [NAME ...]

Remove NAMESs from the list of defined aliases. If the —a option is
given, then remove all alias definitions.

unset [-f] [-v] [NAME ...]

For each NAME, remove the corresponding variable or function. Given
the —v, unset will only act on variables. Given the - flag, unset will
only act on functions. With neither flag, unset first tries to unset a
variable. If that fails, it then tries to unset a function. Some variables
cannot be unset; also see readonly.
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Syntax/Description

until

wait

while

until COMMANDS; do COMMANDS; done

Expand and execute COMMANDS as long as the final command in the
until COMMANDS has an exit status which is not zero.

wait [N]

Wait for the specified process and report its termination status. If N is
not given, all currently active child processes are waited for, and the
return code is zero. N may be a process ID or a job specification; if a
job spec is given, all processes in the job's pipeline are waited for.

while COMMANDS; do COMMANDS; done

Expand and execute COMMANDS as long as the final command in the
while COMMANDS has an exit status of zero.
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crm_standby (8)

crm_standby — manipulate a node's standby attribute to determine whether resources
can be run on this node

Synopsis

crm_standby [-?|-V] -D -ul|-U node -r resource

crm_standby [-?]-V] -G -ul|-U node -r resource

crm_standby [-?|-V] -v string —-ul|-U node -r resource [-1 string]
Description

The crm_standby command manipulates a node's standby attribute. Any node in
standby mode is no longer eligible to host resources and any resources that are there
must be moved. Standby mode can be useful for performing maintenance tasks, such
as kernel updates. Remove the standby attribute from the node when it needs to become
a fully active member of the cluster again.

By assigning a lifetime to the st andby attribute, determine whether the standby setting
should survive a reboot of the node (set lifetime to forever) or should be reset with

reboot (set lifetime to reboot). Alternatively, remove the st andby attribute and
bring the node back from standby manually.

Options

——help, -?
Print a help message.

—-—verbose, -V
Turn on debug information.

==
=

Increase the level of verbosity by providing additional instances.
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-—quiet, -Q
When doing an attribute query using —G, print just the value to stdout. Use this
option with —G.

-—-get-value, -G
Retrieve rather than set the preference.

—-—delete-attr, -D
Specify the attribute to delete.

—-—attr-value string,-v string
Specify the value to use. This option is ignored when used with —G.

-—attr-id string,-i string
For advanced users only. Identifies the id attribute..

——node node_uname, -u node_uname
Specify the uname of the node to change.

——-lifetime string,-1 string
Determine how long this preference lasts. Possible values are reboot or forever.

E o

If a forever value exists, it is always used by the CRM instead of any
reboot value.

Examples

Have a local node go to standby:

crm_standby -v true

Have a node (nodel) go to standby:

crm_standby -v true -U nodel

Query the standby status of a node:

crm_standby -G -U nodel
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Remove the standby property from a node:

crm_standby -D -U nodel

Have a node go to standby for an indefinite period of time:

crm_standby -v true -1 forever -U nodel

Have a node go to standby until the next reboot of this node:

crm_standby -v true -1 reboot -U nodel

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) [55193 ], crm_attribute(8) [55202H |
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crm_verify (8)

crm_verify — check the CIB for consistency

Synopsis
crm_verify [-V] -x file
crm_verify [-V] -X string
crm_verify [-V] -L|-p

crm_verify [-7]

Description

crm_ver ify checks the configuration database (CIB) for consistency and other
problems. It can be used to check a file containing the configuration or can it can connect
to a running cluster. It reports two classes of problems, errors and warnings. Errors
must be fixed before High Availability can work properly. However, it is left up to the
administrator to decide if the warnings should also be fixed.

crm_ver ify assists in creating new or modified configurations. You can take a local
copy of a CIB in the running cluster, edit it, validate it using crm_verify, then put
the new configuration into effect using cibadmin.

Options

——help, -h
Print a help message.

——-verbose, -V
Turn on debug information.

xR

Increase the level of verbosity by providing additional instances.
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—-—-live-check, -L
Connect to the running cluster and check the CIB.

——crm_xml string, -X string
Check the configuration in the supplied string. Pass complete CIBs only.

—-—xml-file file,-x file
Check the configuration in the named file.

——xml-pipe, —p

Use the configuration piped in via stdin. Pass complete CIBs only.

Examples

Check the consistency of the configuration in the running cluster and produce verbose
output:

crm_verify -VL

Check the consistency of the configuration in a given file and produce verbose output:

crm_verify -Vx filel

Pipe a configuration into crm_verify and produce verbose output:

cat filel.xml | crm_verify -Vp

Files

/var/lib/heartbeat/crm/cib.xml—the CIB (minus status section) on disk.
Editing this file directly is strongly discouraged.

See Also

cibadmin(8) [55193H ]
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HA OCF Agents

All OCF agents require several parameters to be set when they are started. The following
overview shows how to manually operate these agents. The data that is available in this
appendix is directly taken from the met a—data invocation of the respective RA. Find
all these agents in /usr/lib/ocf/resource.d/heartbeat/.

When configuring an RA, omit the OCF_RESKEY__ prefix to the parameter name.
Parameters that are in square brackets may be omitted in the configuration.
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ocf:anything (7)

ocf:anything — Manages an arbitrary service

Synopsis

OCF_RESKEY_binfile=string [OCF_RESKEY_cmdline_options=string]
[OCF_RESKEY_pidfile=string] [OCF_RESKEY_logfile=string]
[OCF_RESKEY_errlogfile=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_monitor_hook=string] [OCF_RESKEY_stop_timeout=string]
anything [start | stop | monitor | meta-data | validate-all]

Description

This is a generic OCF RA to manage almost anything.

Supported Parameters

OCF_RESKEY_binfile=Full path name of the binary to be executed
The full name of the binary to be executed. This is expected to keep running with
the same pid and not just do something and exit.

OCF_RESKEY_cmdline_options=Command line options
Command line options to pass to the binary

OCF_RESKEY_pidfile=File to write STDOUT to
File to read/write the PID from/to.

OCF_RESKEY_ logfile=File to write STDOUT to
File to write STDOUT to

OCF_RESKEY_errlogfile=File to write STDERR to
File to write STDERR to
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OCF_RESKEY_user=User to run the command as
User to run the command as

OCF_RESKEY_monitor_hook=Command to run in monitor operation
Command to run in monitor operation

OCF_RESKEY_ stop_timeout=Seconds to wait after having sent SIGTERM before
sending SIGKILL in stop operation
In the stop operation: Seconds to wait for kill -TERM to succeed before sending
kill -SIGKILL. Defaults to 2/3 of the stop operation timeout.
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ocf:AoEtarget (7)

ocf:AoEtarget — Manages ATA-over-Ethernet (AoE) target exports

Synopsis

[OCF_RESKEY_device=string] [OCF_RESKEY_nic=string]
[OCF_RESKEY_shel f=integer]| [OCF_RESKEY_slot=integer]
OCF_RESKEY_pid=string [OCF_RESKEY_binary=string] AcEtarget [start|
stop | monitor | reload | meta-data | validate-all]

Description

This resource agent manages an ATA-over-Ethernet (AoE) target using vblade. It
exports any block device, or file, as an AoE target using the specified Ethernet device,
shelf, and slot number.

Supported Parameters

OCF_RESKEY_device=Device to export
The local block device (or file) to export as an AoE target.

OCF_RESKEY_ nic=Ethernet interface
The local Ethernet interface to use for exporting this AoE target.

OCF_RESKEY_shelf=AoE shelf number
The AoE shelf number to use when exporting this target.

OCF_RESKEY_slot=Ao0E slot number
The AoE slot number to use when exporting this target.

OCF_RESKEY_pid=Daemon pid file
The file to record the daemon pid to.

OCF_RESKEY_binary=vblade binary
Location of the vblade binary.
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ocf:apache (7)

ocf:apache — Manages an Apache web server instance

Synopsis

OCF_RESKEY_configfile=string [OCF_RESKEY_ht tpd=string]
[OCF_RESKEY_port=integer] [OCF_RESKEY_statusurl=string]
[OCF_RESKEY_testregex=string] [OCF_RESKEY_client=string]
[OCF_RESKEY_testurl=string] [OCF_RESKEY_testregexl0=string]
[OCF_RESKEY_testconffile=string] [OCF_RESKEY_testname=string]
[OCF_RESKEY_options=string] [OCF_RESKEY_envfiles=string] apache
[start | stop | status | monitor | meta-data | validate-all]

Description

This is the resource agent for the Apache web server. Thie resource agent operates both
version 1.x and version 2.x Apache servers. The start operation ends with a loop in
which monitor is repeatedly called to make sure that the server started and that it is
operational. Hence, if the monitor operation does not succeed within the start operation
timeout, the apache resource will end with an error status. The monitor operation by
default loads the server status page which depends on the mod_status module and the
corresponding configuration file (usually /etc/apache2/mod_status.conf). Make sure
that the server status page works and that the access is allowed *only* from localhost
(address 127.0.0.1). See the statusurl and testregex attributes for more details. See also
http://httpd.apache.org/

Supported Parameters

OCF_RESKEY_configfile=configuration file path
The full pathname of the Apache configuration file. This file is parsed to provide
defaults for various other resource agent parameters.

OCF_RESKEY_httpd=httpd binary path
The full pathname of the httpd binary (optional).
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OCF_RESKEY_port=httpd port
A port number that we can probe for status information using the statusurl. This
will default to the port number found in the configuration file, or 80, if none can
be found in the configuration file.

OCF_RESKEY_statusurl=url name
The URL to monitor (the apache server status page by default). If left unspecified,
it will be inferred from the apache configuration file. If you set this, make sure that
it succeeds *only* from the localhost (127.0.0.1). Otherwise, it may happen that
the cluster complains about the resource being active on multiple nodes.

OCF_RESKEY_testregex=monitor regular expression
Regular expression to match in the output of statusurl. Case insensitive.

OCF_RESKEY_client=http client
Client to use to query to Apache. If not specified, the RA will try to find one on
the system. Currently, wget and curl are supported. For example, you can set this
paramter to "curl" if you prefer that to wget.

OCF_RESKEY_testurl=testurl
URL to test. If it does not start with "http", then it's considered to be relative to the
Listen address.

OCF_RESKEY_testregex10=extended monitor regular expression
Regular expression to match in the output of testurl. Case insensitive.

OCF_RESKEY_testconffile=test configuration file
A file which contains test configuration. Could be useful if you have to check more
than one web application or in case sensitive info should be passed as arguments
(passwords). Furthermore, using a config file is the only way to specify certain
parameters. Please see README.webapps for examples and file description.

OCF_RESKEY_testname=test name
Name of the test within the test configuration file.

OCF_RESKEY_options=command line options
Extra options to apply when starting apache. See man httpd(8).
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OCF_RESKEY_envfiles=environment settings files
Files (one or more) which contain extra environment variables. If you want to
prevent script from reading the default file, set this parameter to empty string.
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ocf:AudibleAlarm (7)

ocf:AudibleAlarm — Emits audible beeps at a configurable interval

Synopsis

[OCF_RESKEY_nodelist=string] AudibleAlarm [start | stop | restart | status |
monitor | meta-data | validate-all]

Description

Resource script for AudibleAlarm. It sets an audible alarm running by beeping at a set
interval.

Supported Parameters

OCF_RESKEY_nodelist=Node list
The node list that should never sound the alarm.
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ocf:ClusterMon (7)

ocf:ClusterMon — Runs crm_mon in the background, recording the cluster status to
an HTML file

Synopsis

[OCF_RESKEY_user=string] [OCF_RESKEY_update=integer]
[OCF_RESKEY_extra_options=string] OCF_RESKEY_pidfile=string
OCF_RESKEY_htmlfile=string ClusterMon [start | stop | monitor | meta-data |
validate-all]

Description

This is a ClusterMon Resource Agent. It outputs current cluster status to the html.

Supported Parameters

OCF_RESKEY_user=The user we want to run crm_mon as
The user we want to run crm_mon as

OCF_RESKEY_update=Update interval
How frequently should we update the cluster status

OCF_RESKEY_extra_options=Extra options
Additional options to pass to crm_mon. Eg. -n -r

OCF_RESKEY_pidfile=PID file
PID file location to ensure only one instance is running

OCF_RESKEY_htmlfile=HTML output
Location to write HTML output to.
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ocf:CTDB (7)

ocf:CTDB — CTDB Resource Agent

Synopsis

OCF_RESKEY_ctdb_recovery_lock=string
OCF_RESKEY_smb_private_dir=string
[OCF_RESKEY_ctdb_config_dir=string]
[OCF_RESKEY_ctdb_binary=string] [OCF_RESKEY_ctdbd_binary=string]
[OCF_RESKEY_ctdb_socket=string] [OCF_RESKEY_ctdb_dbdir=string]
[OCF_RESKEY_ctdb_logfile=string]
[OCF_RESKEY_ctdb_debuglevel=integer] [OCF_RESKEY_smb_conf=string]
CTDB [start | stop | monitor | meta-data | validate-all]

Description

This resource agent manages CTDB, allowing one to use Clustered Samba in a Linux-
HA/Pacemaker cluster. You need a shared filesystem (e.g. OCFS2) on which CTDB
lock and Samba state will be stored. Configure shares in smb.conf on all nodes, and
create /etc/ctdb/nodes containing a list of private IP addresses of each node in the cluster.
Configure this RA as a clone, and it will take care of the rest. For more information see
http://linux-ha.org/wiki/CTDB_(resource agent)

Supported Parameters

OCF_RESKEY_ctdb_recovery_lock=CTDB shared lock file
The location of a shared lock file, common across all nodes. This must be on shared
storage, e.g.: /shared-fs/samba/ctdb.lock

OCF_RESKEY_smb_private_dir=Samba private dir
The directory for smbd to use for storing such files as smbpasswd and secrets.tdb.
This must be on shared storage, e.g.: /shared-fs/samba/private
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OCF_RESKEY_ctdb_config_dir=CTDB config file directory
The directory containing various CTDB configuration files. The "nodes" and
"notify.sh" scripts are expected to be in this directory, as is the "events.d"
subdirectory.

OCF_RESKEY_ctdb_binary=CTDB binary path
Full path to the CTDB binary.

OCF_RESKEY_ctdbd_binary=CTDB Daemon binary path
Full path to the CTDB cluster daemon binary.

OCF_RESKEY_ctdb_socket=CTDB socket location
Full path to the domain socket that ctdbd will create, used for local clients to attach
and communicate with the ctdb daemon.

OCF_RESKEY_ctdb_dbdir=CTDB database directory
The directory to put the local CTDB database files in. Persistent database files will
be put in ctdb_dbdir/persistent.

OCF_RESKEY_ctdb_logfile=CTDB log file location
Full path to log file. To log to syslog instead, use the value "syslog".

OCF_RESKEY_ctdb_debuglevel=CTDB debug level
What debug level to run at (0-10). Higher means more verbose.

OCF_RESKEY_ smb_ conf=Path to smb.conf
Path to default samba config file.
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ocf:db2 (7)

ocf:db2 — Manages an IBM DB2 Universal Database instance

Synopsis

[OCF_RESKEY_instances=string] [OCF_RESKEY_admin=string] db2 [start | stop
| status | monitor | validate-all | meta-data | methods]

Description

Resource script for db2. It manages a DB2 Universal Database instance as an HA
resource.

Supported Parameters

OCF_RESKEY_instance=instance
The instance of database.

OCF_RESKEY_admin=admin
The admin user of the instance.
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ocf:Delay (7)

ocf:Delay — Waits for a defined timespan

Synopsis

[OCF_RESKEY_startdelay=integer] [OCF_RESKEY_stopdelay=integer]
[OCF_RESKEY_mondelay=integer] Delay [start | stop | status | monitor | meta-data
| validate-all]

Description

This script is a test resource for introducing delay.

Supported Parameters

OCF_RESKEY_startdelay=Start delay
How long in seconds to delay on start operation.

OCF_RESKEY_stopdelay=Stop delay
How long in seconds to delay on stop operation. Defaults to "startdelay" if
unspecified.

OCF_RESKEY_mondelay=Monitor delay
How long in seconds to delay on monitor operation. Defaults to "startdelay" if
unspecified.
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ocf:drbd (7)

ocf:drbd — Manages a DRBD resource (deprecated)

Synopsis

OCF_RESKEY_drbd_resources=string [OCF_RESKEY_drbdconf=string]
[OCF_RESKEY_clone_overrides_hostname=boolean]
[OCF_RESKEY_ignore_deprecation=boolean] drbd [start | promote | demote
| notify | stop | monitor | monitor | meta-data | validate-all]

Description

Deprecation warning: This agent is deprecated and may be removed from a future
release. See the ocf:linbit:drbd resource agent for a supported alternative. -- This resource
agent manages a Distributed Replicated Block Device (DRBD) object as a master/slave
resource. DRBD is a mechanism for replicating storage; please see the documentation
for setup details.

Supported Parameters

OCF_RESKEY_drbd_resource=drbd resource name
The name of the drbd resource from the drbd.conf file.

OCF_RESKEY_drbdconf=Path to drbd.conf
Full path to the drbd.conf file.

OCF_RESKEY_clone_overrides_hostname=0verride drbd hostname
Whether or not to override the hostname with the clone number. This can be used
to create floating peer configurations; drbd will be told to use node <cloneno> as
the hostname instead of the real uname, which can then be used in drbd.conf.

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:Dummy (7)

ocf:Dummy — Example stateless resource agent

Synopsis

OCF_RESKEY_ state=string Dummy [start | stop | monitor | reload | migrate to |
migrate from | meta-data | validate-all]

Description

This is a Dummy Resource Agent. It does absolutely nothing except keep track of
whether its running or not. Its purpose in life is for testing and to serve as a template
for RA writers.

Supported Parameters

OCF_RESKEY_state=State file
Location to store the resource state in.
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ocf:eDir88 (7)

ocf:eDir88 — Manages a Novell eDirectory directory server

Synopsis

OCF_RESKEY_eDir_config_file=string
[OCF_RESKEY_eDir_monitor_ldap=boolean]
[OCF_RESKEY_eDir_monitor_idm=boolean]
[OCF_RESKEY_eDir_jvm_initial_heap=integer]
[OCF_RESKEY_eDir_jvm_max_heap=integer]
[OCF_RESKEY_eDir_jvm_options=string] eDir 88 [start|stop | monitor | meta-
data | validate-all]

Description

Resource script for managing an eDirectory instance. Manages a single instance of
eDirectory as an HA resource. The "multiple instances" feature or eDirectory has been
added in version 8.8. This script will not work for any version of eDirectory prior to
8.8. This RA can be used to load multiple eDirectory instances on the same host. It is
very strongly recommended to put eDir configuration files (as per the eDir_config_file
parameter) on local storage on each node. This is necessary for this RA to be able to
handle situations where the shared storage has become unavailable. If the eDir
configuration file is not available, this RA will fail, and heartbeat will be unable to
manage the resource. Side effects include STONITH actions, unmanageable resources,
etc... Setting a high action timeout value is _very _strongly recommended. eDir with
IDM can take in excess of 10 minutes to start. If heartbeat times out before eDir has
had a chance to start properly, mayhem WILL ENSUE . The LDAP module seems
to be one of the very last to start. So this script will take even longer to start on
installations with IDM and LDAP if the monitoring of IDM and/or LDAP is enabled,
as the start command will wait for IDM and LDAP to be available.
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Supported Parameters

OCF_RESKEY_eDir_config_file=eDir config file
Path to configuration file for eDirectory instance.

OCF_RESKEY_eDir_monitor_ldap=eDir monitor Idap
Should we monitor if LDAP is running for the eDirectory instance?

OCF_RESKEY_eDir_monitor_idm=eDir monitor IDM
Should we monitor if IDM is running for the eDirectory instance?

OCF_RESKEY_eDir_jvm_initial_heap=DHOST_ INITIAL HEAP value
Value for the DHOST INITIAL HEAP java environment variable. If unset, java
defaults will be used.

OCF_RESKEY_eDir_jvm_max_heap=DHOST MAX HEAP value
Value for the DHOST MAX HEAP java environment variable. If unset, java
defaults will be used.

OCF_RESKEY_eDir_jvm_options=DHOST OPTIONS value
Value for the DHOST OPTIONS java environment variable. If unset, original
values will be used.
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ocf:Evmsd (7)

ocf:Evmsd — Controls clustered EVMS volume management (deprecated)

Synopsis

[OCF_RESKEY_ignore_deprecation=boolean] Evmsd [start | stop | monitor |
meta-data]

Description

Deprecation warning: EVMS is no longer actively maintained and should not be used.
This agent is deprecated and may be removed from a future release. -- This is a Evmsd
Resource Agent.

Supported Parameters

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:EvmsSCC (7)

ocf:EvmsSCC — Manages EVMS Shared Cluster Containers (SCCs) (deprecated)

Synopsis

[OCF_RESKEY_ignore_deprecation=boolean] EvmsSCC [start | stop | notify
| status | monitor | meta-data]

Description
Deprecation warning: EVMS is no longer actively maintained and should not be used.

This agent is deprecated and may be removed from a future release. -- Resource script
for EVMS shared cluster container. It runs evms_activate on one node in the cluster.

Supported Parameters

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:Filesystem (7)

ocf:Filesystem — Manages filesystem mounts

Synopsis

[OCF_RESKEY_device=string] [OCF_RESKEY_directory=string]
[OCF_RESKEY_ fstype=string] [OCF_RESKEY_options=string]
[OCF_RESKEY_statusfile_prefix=string] Filesystem [start | stop | notify
| monitor | validate-all | meta-data]

Description

Resource script for Filesystem. It manages a Filesystem on a shared storage medium.
The standard monitor operation of depth 0 (also known as probe) checks if the filesystem
is mounted. If you want deeper tests, set OCF_CHECK_ LEVEL to one of the following
values: 10: read first 16 blocks of the device (raw read) This doesn't exercise the
filesystem at all, but the device on which the filesystem lives. This is noop for non-
block devices such as NFS, SMBES, or bind mounts. 20: test if a status file can be
written and read The status file must be writable by root. This is not always the case
with an NFS mount, as NFS exports usually have the "root_squash" option set. In such
a setup, you must either use read-only monitoring (depth=10), export with
"no_root_squash" on your NFS server, or grant world write permissions on the directory
where the status file is to be placed.

Supported Parameters

OCF_RESKEY_device=block device
The name of block device for the filesystem, or -U, -L options for mount, or NFS
mount specification.

OCF_RESKEY_directory=mount point
The mount point for the filesystem.

High Availability 45



OCF_RESKEY_ fstype=filesystem type
The optional type of filesystem to be mounted.

OCF_RESKEY_options=options
Any extra options to be given as -0 options to mount. For bind mounts, add "bind"
here and set fstype to "none". We will do the right thing for options such as
"bind,ro".

OCF_RESKEY_statusfile_prefix=status file prefix

The prefix to be used for a status file for resource monitoring with depth 20. If you
don't specify this parameter, all status files will be created in a separate directory.

HA OCF Agents 263



ocf:ICP (7)

ocf:ICP — Manages an ICP Vortex clustered host drive

Synopsis

[OCF_RESKEY_driveid=string] [OCF_RESKEY_device=string] ICP [start|stop
| status | monitor | validate-all | meta-data]

Description

Resource script for ICP. It Manages an ICP Vortex clustered host drive as an HA
resource.

Supported Parameters

OCF_RESKEY_driveid=ICP cluster drive ID
The ICP cluster drive ID.

OCF_RESKEY_ device=device
The device name.
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ocf:ids (7)

ocfiids — Manages an Informix Dynamic Server (IDS) instance

Synopsis

[OCF_RESKEY_informixdir=string] [OCF_RESKEY_informixserver=string]
[OCF_RESKEY_onconfig=string] [OCF_RESKEY_dbname=string]
[OCF_RESKEY_sqgltestquery=string] ids [start | stop | status | monitor | validate-
all | meta-data | methods | usage]

Description

OCEF resource agent to manage an IBM Informix Dynamic Server (IDS) instance as an
High-Availability resource.

Supported Parameters

OCF_RESKEY_informixdir=INFORMIXDIR environment variable
The value the environment variable INFORMIXDIR has after a typical installation
of IDS. Or in other words: the path (without trailing /') where IDS was installed
to. If this parameter is unspecified the script will try to get the value from the shell
environment.

OCF_RESKEY_informixserver=INFORMIXSERVER environment variable
The value the environment variable INFORMIXSERVER has after a typical
installation of IDS. Or in other words: the name of the IDS server instance to
manage. If this parameter is unspecified the script will try to get the value from the
shell environment.

OCF_RESKEY_onconfig= ONCONFIG environment variable
The value the environment variable ONCONFIG has after a typical installation of
IDS. Or in other words: the name of the configuration file for the IDS instance
specified in INFORMIXSERVER. The specified configuration file will be searched
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at '/etc/'. If this parameter is unspecified the script will try to get the value from the
shell environment.

OCF_RESKEY_dbname= database to use for monitoring, defaults to 'sysmaster'
This parameter defines which database to use in order to monitor the IDS instance.
If this parameter is unspecified the script will use the 'sysmaster' database as a
default.

OCF_RESKEY_sgltestquery= SQL test query to use for monitoring, defaults to
'SELECT COUNT(*) FROM systables;'
SQL test query to run on the database specified by the parameter 'dbname' in order
to monitor the IDS instance and determine if it's functional or not. If this parameter
is unspecified the script will use 'SELECT COUNT(*) FROM systables;' as a
default.

High Availability 45



ocf:IPaddr2 (7)

ocf:IPaddr2 — Manages virtual IPv4 addresses (Linux specific version)

Synopsis

OCF_RESKEY_ ip=string [OCF_RESKEY_ nic=string]
[OCF_RESKEY_cidr_netmask=string] [OCF_RESKEY_broadcast=string]
[OCF_RESKEY_iflabel=string] [OCF_RESKEY_lvs_support=boolean]
[OCF_RESKEY_mac=string] [OCF_RESKEY_clusterip_hash=string]
[OCF_RESKEY_unique_clone_address=boolean]
[OCF_RESKEY_arp_interval=integer] [OCF_RESKEY_arp_count=integer]
[OCF_RESKEY_arp_bg=string] [OCF_RESKEY_arp_mac=string] IPaddr 2 [start
| stop | status | monitor | meta-data | validate-all]

Description

This Linux-specific resource manages IP alias IP addresses. It can add an IP alias, or
remove one. In addition, it can implement Cluster Alias IP functionality if invoked as
a clone resource.

Supported Parameters

OCF_RESKEY_ ip=IPv4 address
The IPv4 address to be configured in dotted quad notation, for example
"192.168.1.1".

OCF_RESKEY_nic=Network interface
The base network interface on which the IP address will be brought online. If left
empty, the script will try and determine this from the routing table. Do NOT specify
an alias interface in the form ethO:1 or anything here; rather, specify the base
interface only.

HA OCF Agents

267



268

OCF_RESKEY_cidr_netmask=CIDR netmask
The netmask for the interface in CIDR format (e.g., 24 and not 255.255.255.0) If
unspecified, the script will also try to determine this from the routing table.

OCF_RESKEY_broadcast=Broadcast address
Broadcast address associated with the IP. If left empty, the script will determine
this from the netmask.

OCF_RESKEY_ iflabel=Interface label
You can specify an additional label for your IP address here. This label is appended
to your interface name. If a label is specified in nic name, this parameter has no
effect.

OCF_RESKEY_1vs_support=Enable support for LVS DR
Enable support for LVS Direct Routing configurations. In case a IP address is
stopped, only move it to the loopback device to allow the local node to continue
to service requests, but no longer advertise it on the network.

OCF_RESKEY_mac=Cluster I[P MAC address
Set the interface MAC address explicitly. Currently only used in case of the Cluster
IP Alias. Leave empty to chose automatically.

OCF_RESKEY_clusterip_hash=Cluster IP hashing function
Specify the hashing algorithm used for the Cluster IP functionality.

OCF_RESKEY_unique_clone_address=Create a unique address for cloned
instances
If true, add the clone ID to the supplied value of ip to create a unique address to
manage

OCF_RESKEY_arp_interval=ARP packet interval in ms
Specify the interval between unsolicited ARP packets in milliseconds.

OCF_RESKEY_arp_count=ARP packet count
Number of unsolicited ARP packets to send.

OCF_RESKEY_arp_bg=ARP from background
Whether or not to send the arp packets in the background.
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OCF_RESKEY_arp_mac=ARP MAC
MAC address to send the ARP packets too. You really shouldn't be touching this.

HA OCF Agents 269



270

ocf:IPaddr (7)

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

Synopsis

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string]
[OCF_RESKEY_cidr_netmask=string] [OCF_RESKEY_broadcast=string]
[OCF_RESKEY_iflabel=string] [OCF_RESKEY_lvs_support=boolean]
[OCF_RESKEY_local_stop_script=string]
[OCF_RESKEY_local_start_script=string]
[OCF_RESKEY_ARP_INTERVAL_MS=integer]
[OCF_RESKEY_ARP_REPEAT=integer|
[OCF_RESKEY_ARP_BACKGROUND=boolean]
[OCF_RESKEY_ARP_NETMASK=string] IPaddr [start | stop | monitor | validate-all
| meta-data]

Description

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

Supported Parameters

OCF_RESKEY_ ip=IPv4 address
The IPv4 address to be configured in dotted quad notation, for example
"192.168.1.1".

OCF_RESKEY_nic=Network interface
The base network interface on which the IP address will be brought online. If left
empty, the script will try and determine this from the routing table. Do NOT specify
an alias interface in the form ethQ:1 or anything here; rather, specify the base
interface only.
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OCF_RESKEY_cidr_netmask=Netmask
The netmask for the interface in CIDR format. (ie, 24), or in dotted quad notation
255.255.255.0). If unspecified, the script will also try to determine this from the
routing table.

OCF_RESKEY_broadcast=Broadcast address
Broadcast address associated with the IP. If left empty, the script will determine
this from the netmask.

OCF_RESKEY_iflabel=Interface label
You can specify an additional label for your IP address here.

OCF_RESKEY_ 1lvs_support=Enable support for LVS DR
Enable support for LVS Direct Routing configurations. In case a IP address is
stopped, only move it to the loopback device to allow the local node to continue
to service requests, but no longer advertise it on the network.

OCF_RESKEY_local_stop_script=Script called when the IP is released
Script called when the IP is released

OCF_RESKEY_local_start_script=Script called when the IP is added
Script called when the IP is added

OCF_RESKEY_ARP_ INTERVAL_MS=milliseconds between gratuitous ARPs
milliseconds between ARPs

OCF_RESKEY_ARP_REPEAT=repeat count
How many gratuitous ARPs to send out when bringing up a new address

OCF_RESKEY_ARP_BACKGROUND=run in background
run in background (no longer any reason to do this)

OCF_RESKEY_ARP_ NETMASK=netmask for ARP
netmask for ARP - in nonstandard hexadecimal format.
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ocf:IPsrcaddr (7)

ocf:IPsrcaddr — Manages the preferred source address for outgoing IP packets

Synopsis

[OCF_RESKEY_ipaddress=string] IPsrcaddr [start | stop | stop | monitor |
validate-all | meta-data]

Description

Resource script for IPsrcaddr. It manages the preferred source address modification.

Supported Parameters

OCF_RESKEY_ipaddress=IP address
The IP address.
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ocf:IPv6eaddr (7)

ocf:IPvbaddr — Manages IPv6 aliases

Synopsis

[OCF_RESKEY_ipv6addr=string] [OCF_RESKEY_cidr_netmask=string]
[OCF_RESKEY_nic=string] IPv6addr [start | stop | status | monitor | validate-all |
meta-data]

Description

This script manages IPv6 alias [Pv6 addresses,It can add an IP6 alias, or remove one.

Supported Parameters

OCF_RESKEY_ipv6addr=IPv6 address
The IPv6 address this RA will manage

OCF_RESKEY_cidr_netmask=Netmask
The netmask for the interface in CIDR format. (ie, 24). The value of this parameter

overwrites the value of prefix of ipv6addr parameter.

OCF_RESKEY_ nic=Network interface
The base network interface on which the IPv6 address will be brought online.
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ocf:iSCSILogicalUnit (7)

ocf:iSCSILogicalUnit — Manages iSCSI Logical Units (LUs)

Synopsis

[OCF_RESKEY_implementation=string] [OCF_RESKEY_target_iqgn=string]
[OCF_RESKEY_ lun=integer| [OCF_RESKEY_path=string]
OCF_RESKEY_scsi_id=string OCF_RESKEY_scsi_sn=string
[OCF_RESKEY_vendor_id=string] [OCF_RESKEY_product_id=string]
[OCF_RESKEY_additional_parameters=string] 1SCSILogicalUnit [start
| stop | monitor | meta-data | validate-all]

Description

Manages iSCSI Logical Unit. An iSCSI Logical unit is a subdivision of an SCSI Target,
exported via a daemon that speaks the iSCSI protocol.

Supported Parameters

OCF_RESKEY_implementation=iSCSI target daemon implementation
The iSCSI target daemon implementation. Must be one of "iet", "tgt", or "lio". If
unspecified, an implementation is selected based on the availability of management
utilities, with "iet" being tried first, then "tgt", then "lio".

OCF_RESKEY_target_1iqgn=iSCSI target IQN
The iSCSI Qualified Name (IQN) that this Logical Unit belongs to.

OCF_RESKEY_ lun=Logical Unit number (LUN)
The Logical Unit number (LUN) exposed to initiators.

OCF_RESKEY_path=Block device (or file) path
The path to the block device exposed. Some implementations allow this to be a
regular file, too.
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OCF_RESKEY_ scsi_i1d=SCSIID
The SCSI ID to be configured for this Logical Unit. The default is the resource
name, truncated to 24 bytes.

OCF_RESKEY_scsi_sn=SCSI serial number
The SCSI serial number to be configured for this Logical Unit. The default is a
hash of the resource name, truncated to 8 bytes.

OCF_RESKEY_vendor_1d=SCSI vendor ID
The SCSI vendor ID to be configured for this Logical Unit.

OCF_RESKEY_product_1id=SCSI product ID
The SCSI product ID to be configured for this Logical Unit.

OCF_RESKEY_additional_parameters=List of iSCSI LU parameters
Additional LU parameters. A space-separated list of "name=value" pairs which
will be passed through to the iSCSI daemon's management interface. The supported
parameters are implementation dependent. Neither the name nor the value may
contain whitespace.
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ocf:iSCSITarget (7)

ocf:iSCSITarget — iSCSI target export agent

Synopsis

[OCF_RESKEY_implementation=string] OCF_RESKEY_ign=string
OCF_RESKEY_ tid=integer [OCF_RESKEY_portals=string]
[OCF_RESKEY_allowed_initiators=string]
OCF_RESKEY_incoming_username=string
[OCF_RESKEY_incoming_password=string]
[OCF_RESKEY_additional_parameters=string] 1iSCSITarget [start | stop
| monitor | meta-data | validate-all]

Description

Manages iSCSI targets. An iSCSI target is a collection of SCSI Logical Units (LUs)
exported via a daemon that speaks the iSCSI protocol.

Supported Parameters

OCF_RESKEY_implementation=Manages an iSCSI target export
The iSCSI target daemon implementation. Must be one of "iet", "tgt", or "lio". If
unspecified, an implementation is selected based on the availability of management
utilities, with "iet" being tried first, then "tgt", then "lio".

OCF_RESKEY_ 1gn=iSCSI target IQN
The target iSCSI Qualified Name (IQN). Should follow the conventional "ign.yyyy-
mm.<reversed domain name>[:identifier]" syntax.

OCF_RESKEY_ t 1d=iSCSI target ID
The iSCSI target ID. Required for tgt.
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OCF_RESKEY_portals=iSCSI portal addresses
iSCSI network portal addresses. Not supported by all implementations. If unset,
the default is to create one portal that listens on .

OCF_RESKEY_allowed_initiators=List of iSCSI initiators allowed to connect
to this target
Allowed initiators. A space-separated list of initiators allowed to connect to this
target. Initiators may be listed in any syntax the target implementation allows. If
this parameter is empty or not set, access to this target will be allowed from any
initiator.

OCF_RESKEY_incoming_username=Incoming account username
A username used for incoming initiator authentication. If unspecified, allowed
initiators will be able to log in without authentication.

OCF_RESKEY_incoming_password=Incoming account password
A password used for incoming initiator authentication.

OCF_RESKEY_additional_parameters=List of iSCSI target parameters
Additional target parameters. A space-separated list of "name=value" pairs which
will be passed through to the iSCSI daemon's management interface. The supported
parameters are implementation dependent. Neither the name nor the value may
contain whitespace.
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ocf:iscsi (7)

ocfiiscsi — Manages a local iSCSI initiator and its connections to iSCSI targets

Synopsis

[OCF_RESKEY_portal=string] OCF_RESKEY_target=string
[OCF_RESKEY_discovery_type=string] [OCF_RESKEY_iscsiadm=string]
[OCF_RESKEY_udev=string] i scsi [start | stop | status | monitor | validate-all |
methods | meta-data]

Description

OCEF Resource Agent for iSCSI. Add (start) or remove (stop) iSCSI targets.

Supported Parameters

OCF_RESKEY_portal=portal
The iSCSI portal address in the form: {ip_address/hostname}[":"port]

OCF_RESKEY_target=target
The iSCSI target.

OCF_RESKEY_discovery_type=discovery type
Discovery type. Currently, with open-iscsi, only the sendtargets type is supported.

OCF_RESKEY_ iscsiadm=iscsiadm
iscsiadm program path.

OCF_RESKEY_udev=udev
If the next resource depends on the udev creating a device then we wait until it is
finished. On a normally loaded host this should be done quickly, but you may be
unlucky. If you are not using udev set this to "no", otherwise we will spin in a loop
until a timeout occurs.

High Availability 45



ocf:ldirectord (7)

ocf:ldirectord — Wrapper OCF Resource Agent for ldirectord

Synopsis

OCF_RESKEY_configfile=string [OCF_RESKEY_ldirectord=string]
ldirectord [start | stop | monitor | meta-data | validate-all]

Description
It's a simple OCF RA wrapper for ldirectord and uses the ldirectord interface to create

the OCF compliant interface. You win monitoring of Idirectord. Be warned: Asking
Idirectord status is an expensive action.

Supported Parameters

OCF_RESKEY_configfile=configuration file path
The full pathname of the ldirectord configuration file.

OCF_RESKEY_ ldirectord=ldirectord binary path
The full pathname of the ldirectord.
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ocf:LinuxSCSI (7)

ocf:LinuxSCSI— Enables and disables SCSI devices through the kernel SCSI hot-plug
subsystem (deprecated)

Synopsis

[OCF_RESKEY_scsi=string] [OCF_RESKEY_ignore_deprecation=boolean]
LinuxSCSI [start | stop | methods | status | monitor | meta-data | validate-all]

Description

Deprecation warning: This agent makes use of Linux SCSI hot-plug functionality which
has been superseded by SCSI reservations. It is deprecated and may be removed from
a future release. See the scsi2reservation and sfex agents for alternatives. -- This is a
resource agent for LinuxSCSI. It manages the availability of a SCSI device from the
point of view of the linux kernel. It make Linux believe the device has gone away, and
it can make it come back again.

Supported Parameters

OCF_RESKEY_ scsi=SCSI instance
The SCSI instance to be managed.

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:LVM (7)

ocf:LVM — Controls the availability of an LVM Volume Group

Synopsis

[OCF_RESKEY_volgrpname=string] [OCF_RESKEY_exclusive=string] LVM
[start | stop | status | monitor | methods | meta-data | validate-all]

Description

Resource script for LVM. It manages an Linux Volume Manager volume (LVM) as an
HA resource.

Supported Parameters

OCF_RESKEY_volgrpn ame=Volume group name
The name of volume group.

OCF_RESKEY_exclusive=Exclusive activation
If set, the volume group will be activated exclusively.
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ocf:MailTo (7)

ocf:MailTo — Notifies recipients by email in the event of resource takeover

Synopsis

[OCF_RESKEY_email=string] [OCF_RESKEY_subject=string] MailTo [start |
stop | status | monitor | meta-data | validate-all]

Description

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

Supported Parameters

OCF_RESKEY_email=FEmail address
The email address of sysadmin.

OCF_RESKEY_subject=Subject
The subject of the email.
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ocf:ManageRAID (7)

ocf:ManageRAID — Manages RAID devices

Synopsis

[OCF_RESKEY_raidname=string] ManageRAID [start | stop | status | monitor |
validate-all | meta-data]

Description

Manages starting, stopping and monitoring of RAID devices which are preconfigured
in /etc/conf.d/HB-ManageRAID.

Supported Parameters

OCF_RESKEY_raidname=RAID name
Name (case sensitive) of RAID to manage. (preconfigured in /etc/conf.d/HB-
ManageRAID)
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ocf:ManageVE (7)

ocf:ManageVE — Manages an OpenVZ Virtual Environment (VE)

Synopsis

[OCF_RESKEY_veid=integer]| ManageVE [start | stop | status | monitor | validate-all
| meta-data]

Description

This OCF complaint resource agent manages OpenVZ VEs and thus requires a proper
OpenVZ installation including a recent vzctl util.

Supported Parameters

OCF_RESKEY_veid=0OpenVZ ID of VE
OpenVZ ID of virtual environment (see output of vzlist -a for all assigned IDs)
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ocf:mysql-proxy (7)

ocf:mysql-proxy — Manages a MySQL Proxy daemon

Synopsis

[OCF_RESKEY_binary=string] OCF_RESKEY_defaults_file=string
[OCF_RESKEY_proxy_backend_addresses=string]
[OCF_RESKEY_proxy_read_only_backend_addresses=string]
[OCF_RESKEY_proxy_address=string] [OCF_RESKEY_log_level=string]
[OCF_RESKEY_keepalive=string] [OCF_RESKEY_admin_address=string]
[OCF_RESKEY_admin_username=string]
[OCF_RESKEY_admin_password=string]
[OCF_RESKEY_admin_lua_script=string]
[OCF_RESKEY_parameters=string] OCF_RESKEY_pidfile=string
mysqgl-proxy [start | stop | reload | monitor | validate-all | meta-data]

Description

This script manages MySQL Proxy as an OCF resource in a high-availability setup.
Tested with MySQL Proxy 0.7.0 on Debian 5.0.

Supported Parameters

OCF_RESKEY_binary=Full path to MySQL Proxy binary
Full path to the MySQL Proxy binary. For example, "/usr/sbin/mysql-proxy".

OCF_RESKEY_defaults_f1ile=Full path to configuration file
Full path to a MySQL Proxy configuration file. For example, "/etc/mysql-
proxy.conf".

OCF_RESKEY_proxy_backend_addresses=MySQL Proxy backend-servers
Address:port of the remote backend-servers (default: 127.0.0.1:3306).
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OCF_RESKEY_proxy_read_only_backend_addresses=MySql Proxy read
only backend-servers
Address:port of the remote (read only) slave-server (default: ).

OCF_RESKEY_proxy_address=MySQL Proxy listening address
Listening address:port of the proxy-server (default: :4040). You can also specify
a socket like "/tmp/mysql-proxy.sock”.

OCF_RESKEY_log_level=MySQL Proxy log level.
Log all messages of level (error|warning|infojmessage|debug|) or higher. An empty
value disables logging.

OCF_RESKEY_keepalive=Use keepalive option
Try to restart the proxy if it crashed (default: ). Valid values: true or false. An empty
value equals "false".

OCF_RESKEY_admin_address=MySQL Proxy admin-server address
Listening address:port of the admin-server (default: 127.0.0.1:4041).

OCF_RESKEY_admin_username=MySQL Proxy admin-server username
Username to allow to log in (default: ).

OCF_RESKEY_admin_password=MySQL Proxy admin-server password
Password to allow to log in (default: ).

OCF_RESKEY_admin_lua_script=MySQL Proxy admin-server lua script
Script to execute by the admin plugin.

OCF_RESKEY_parameter s=MySQL Proxy additional parameters
The MySQL Proxy daemon may be called with additional parameters. Specify any
of them here.

OCF_RESKEY_pidfile=PID file
PID file
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ocf:mysql (7)

ocf:mysql — Manages a MySQL database instance

Synopsis

OCF_RESKEY_binary=string] [OCF_RESKEY_config=string]
OCF_RESKEY_datadir=string] [OCF_RESKEY_user=string]
OCF_RESKEY_group=string] [OCF_RESKEY_ 1 og=string]
OCF_RESKEY_pid=string] [OCF_RESKEY_socket=string]
OCF_RESKEY_test_table=string] [OCF_RESKEY_test_user=string]
OCF_RESKEY_test_passwd=string]
OCF_RESKEY_enable_creation=integer]
OCF_RESKEY_additional_parameters=string]
OCF_RESKEY_replication_user=string]
OCF_RESKEY_replication_passwd=string] mysql [start|stop | status | monitor
| monitor | monitor | notify | promote | demote | validate-all | meta-data]

[
[
[
[
[
[
[
[
[
[

Description

Resource script for MySQL. It manages a MySQL Database instance as an HA resource.

Supported Parameters

OCF_RESKEY_binary=MySQL binary
Location of the MySQL binary

OCF_RESKEY_conf ig=MySQL config
Configuration file

OCF_RESKEY_datadir=MySQL datadir
Directory containing databases

OCF_RESKEY_user=MySQL user
User running MySQL daemon

HA OCF Agents

287



288

OCF_RESKEY_group=MySQL group
Group running MySQL daemon (for logfile and directory permissions)

OCF_RESKEY_ 1og=MySQL log file
The logfile to be used for mysqld.

OCF_RESKEY_pid=MySQL pid file
The pidfile to be used for mysqld.

OCF_RESKEY_socket=MySQL socket
The socket to be used for mysqld.

OCF_RESKEY_test_table=MySQL test table
Table to be tested in monitor statement (in database.table notation)

OCF_RESKEY_test_user=MySQL test user
MySQL test user

OCF_RESKEY_test_passwd=MySQL test user password
MySQL test user password

OCF_RESKEY_enable_creation=Create the database if it does not exist
If the MySQL database does not exist, it will be created

OCF_RESKEY_additional_parameter s=Additional parameters to pass to
mysqld
Additional parameters which are passed to the mysqld on startup. (e.g. --skip-
external-locking or --skip-grant-tables)

OCF_RESKEY_replication_user=MySQL replication user
MySQL replication user. Used for replication client and slave.

OCF_RESKEY_replication_passwd=MySQL replication user password
MySQL replication password. Used for replication client and slave.
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ocf:nfsserver (7)

ocf:nfsserver — Manages an NFS server

Synopsis

[OCF_RESKEY_nfs_init_script=string]
[OCF_RESKEY_nfs_notify_cmd=string]
[OCF_RESKEY_nfs_shared_infodir=string] [OCF_RESKEY_nfs_ip=string]
nfsserver [start | stop | monitor | meta-data | validate-all]

Description

Nfsserver helps to manage the Linux nfs server as a failover-able resource in Linux-
HA. It depends on Linux specific NFS implementation details, so is considered not
portable to other platforms yet.

Supported Parameters

OCF_RESKEY_nfs_init_script= Init script for nfsserver
The default init script shipped with the Linux distro. The nfsserver resource agent
offloads the start/stop/monitor work to the init script because the procedure to
start/stop/monitor nfsserver varies on different Linux distro.

OCF_RESKEY_nfs_notify_cmd= The tool to send out notification.
The tool to send out NSM reboot notification. Failover of nfsserver can be
considered as rebooting to different machines. The nfsserver resource agent use
this command to notify all clients about the happening of failover.

OCF_RESKEY_nfs_shared_infodir= Directory to store nfs server related
information.
The nfsserver resource agent will save nfs related information in this specific
directory. And this directory must be able to fail-over before nfsserver itself.
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OCF_RESKEY_nfs_ip=IP address.
The floating IP address used to access the nfs service
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ocf:oracle (7)

ocfioracle — Manages an Oracle Database instance

Synopsis

OCF_RESKEY_sid=string [OCF_RESKEY_home=string]
[OCF_RESKEY_user=string] [OCF_RESKEY_ ipcrm=string]
[OCF_RESKEY_clear_backupmode=boolean]
[OCF_RESKEY_shutdown_method=string] oracle [start | stop | status | monitor
| validate-all | methods | meta-data]

Description

Resource script for oracle. Manages an Oracle Database instance as an HA resource.

Supported Parameters

OCF_RESKEY_ sid=sid
The Oracle SID (aka ORACLE_SID).

OCF_RESKEY_home=home
The Oracle home directory (aka ORACLE_HOME). If not specified, then the SID
along with its home should be listed in /etc/oratab.

OCF_RESKEY_user=user
The Oracle owner (aka ORACLE_OWNER). If not specified, then it is set to the
owner of file SORACLE_HOME/dbs/*${ORACLE_SID}.ora. If this does not
work for you, just set it explicitely.

OCF_RESKEY_ ipcrm=ipcrm
Sometimes IPC objects (shared memory segments and semaphores) belonging to
an Oracle instance might be left behind which prevents the instance from starting.
It is not easy to figure out which shared segments belong to which instance, in
particular when more instances are running as same user. What we use here is the
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"oradebug" feature and its "ipc" trace utility. It is not optimal to parse the debugging
information, but I am not aware of any other way to find out about the IPC
information. In case the format or wording of the trace report changes, parsing
might fail. There are some precautions, however, to prevent stepping on other
peoples toes. There is also a dumpinstipc option which will make us print the IPC
objects which belong to the instance. Use it to see if we parse the trace file correctly.
Three settings are possible: - none: don't mess with IPC and hope for the best
(beware: you'll probably be out of luck, sooner or later) - instance: try to figure out
the IPC stuff which belongs to the instance and remove only those (default; should
be safe) - orauser: remove all IPC belonging to the user which runs the instance
(don't use this if you run more than one instance as same user or if other apps
running as this user use IPC) The default setting "instance" should be safe to use,
but in that case we cannot guarantee that the instance will start. In case IPC objects
were already left around, because, for instance, someone mercilessly killing Oracle
processes, there is no way any more to find out which IPC objects should be
removed. In that case, human intervention is necessary, and probably all instances
running as same user will have to be stopped. The third setting, "orauser", guarantees
IPC objects removal, but it does that based only on IPC objects ownership, so you
should use that only if every instance runs as separate user. Please report any
problems. Suggestions/fixes welcome.

OCF_RESKEY_clear_backupmode=clear backupmode

The clear of the backup mode of ORACLE.

OCF_RESKEY_shutdown_method=shutdown method

How to stop Oracle is a matter of taste it seems. The default method
("checkpoint/abort") is: alter system checkpoint; shutdown abort; This should be
the fastest safe way bring the instance down. If you find "shutdown abort"
distasteful, set this attribute to "immediate" in which case we will shutdown
immediate; If you still think that there's even better way to shutdown an Oracle
instance we are willing to listen.
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ocf:oralsnr (7)

ocfioralsnr — Manages an Oracle TNS listener

Synopsis

OCF_RESKEY_sid=string [OCF_RESKEY_home=string]
[OCF_RESKEY_user=string] OCF_RESKEY_1listener=string oralsnr [start |
stop | status | monitor | validate-all | meta-data | methods]

Description

Resource script for Oracle Listener. It manages an Oracle Listener instance as an HA
resource.

Supported Parameters

OCF_RESKEY_sid=sid
The Oracle SID (aka ORACLE_SID). Necessary for the monitor op, i.e. to do
tnsping SID.

OCF_RESKEY_home=home
The Oracle home directory (aka ORACLE_HOME). If not specified, then the SID
should be listed in /etc/oratab.

OCF_RESKEY__user=user
Run the listener as this user.

OCF_RESKEY_1listener=listener
Listener instance to be started (as defined in listener.ora). Defaults to LISTENER.
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ocf:pgsql (7)

ocf:pgsql — Manages a PostgreSQL database instance

Synopsis

[OCF_RESKEY_pgct 1=string] [OCF_RESKEY_start_opt=string]
[OCF_RESKEY_ctl_opt=string] [OCF_RESKEY_psqgl=string]
[OCF_RESKEY_pgdata=string] [OCF_RESKEY_pgdba=string]
[OCF_RESKEY_pghost=string] [OCF_RESKEY_pgport=string]
[OCF_RESKEY_pgdb=string] [OCF_RESKEY_logfile=string]
[OCF_RESKEY_stop_escalate=string] pgsql [start | stop | status | monitor |
meta-data | validate-all | methods]

Description

Resource script for PostgreSQL. It manages a PostgreSQL as an HA resource.

Supported Parameters

OCF_RESKEY_pgct 1=pgctl
Path to pg_ctl command.

OCF_RESKEY_start_opt=start opt
Start options (-o start_opt in pgi_ctl). "-i -p 5432" for example.

OCF_RESKEY_ctl_opt=ctl opt
Additional pg_ctl options (-w, -W etc..). Default is

"

OCF_RESKEY_psqgl=psql
Path to psql command.

OCF_RESKEY_pgdata=pgdata
Path PostgreSQL data directory.
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OCF_RESKEY_pgdba=pgdba
User that owns PostgreSQL.

OCF_RESKEY_pghost=pghost
Hostname/IP Addreess where PosrgeSQL is listening

OCF_RESKEY_pgport=pgport
Port where PosrgeSQL is listening

OCF_RESKEY_pgdb=pgdb
Database that will be used for monitoring.

OCF_RESKEY_logfile=logfile
Path to PostgreSQL server log output file.

OCF_RESKEY_stop_escalate=stop escalation

Number of retries (using -m fast) before resorting to -m immediate
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ocf:pingd (7)

ocf:pingd — Monitors connectivity to specific hosts or IP addresses ("ping nodes")
(deprecated)

Synopsis

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_user=string]
[OCF_RESKEY_dampen=integer] [OCF_RESKEY_ set=integer]
[OCF_RESKEY_name=integer] [OCF_RESKEY_sect ion=integer]
[OCF_RESKEY_multiplier=integer] [OCF_RESKEY_host_1ist=integer]
[OCF_RESKEY_ignore_deprecation=boolean] pingd [start | stop | monitor |
meta-data | validate-all]

Description

Deprecation warning: This agent is deprecated and may be removed from a future
release. See the ocf:pacemaker:pingd resource agent for a supported alternative. -- This
is a pingd Resource Agent. It records (in the CIB) the current number of ping nodes a
node can connect to.

Supported Parameters

OCF_RESKEY_pidfile=PID file
PID file

OCF_RESKEY_user=The user we want to run pingd as
The user we want to run pingd as

OCF_RESKEY_dampen=Dampening interval
The time to wait (dampening) further changes occur

OCF_RESKEY_ set=Set name
The name of the instance_attributes set to place the value in. Rarely needs to be
specified.
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OCF_RESKEY_name=Attribute name
The name of the attributes to set. This is the name to be used in the constraints.

OCF_RESKEY_section=Section name
The section place the value in. Rarely needs to be specified.

OCF_RESKEY_multiplier=Value multiplier
The number by which to multiply the number of connected ping nodes by

OCF_RESKEY_host_1ist=Host list
The list of ping nodes to count. Defaults to all configured ping nodes. Rarely needs
to be specified.

OCF_RESKEY_ignore_deprecation=Suppress deprecation warning
If set to true, suppresses the deprecation warning for this agent.
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ocf:portblock (7)

ocf:portblock — Block and unblocks access to TCP and UDP ports

Synopsis

[OCF_RESKEY_protocol=string] [OCF_RESKEY_portno=integer]
[OCF_RESKEY_action=string] [OCF_RESKEY_ ip=string]
[OCF_RESKEY_tickle_dir=string] [OCF_RESKEY_sync_script=string]
portblock [start | stop | status | monitor | meta-data | validate-all]

Description

Resource script for portblock. It is used to temporarily block ports using iptables. In
addition, it may allow for faster TCP reconnects for clients on failover. Use that if there
are long lived TCP connections to an HA service. This feature is enabled by setting the
tickle dir parameter and only in concert with action set to unblock. Note that the tickle
ACK function is new as of version 3.0.2 and hasn't yet seen widespread use.

Supported Parameters

OCF_RESKEY_protocol=protocol
The protocol used to be blocked/unblocked.

OCF_RESKEY_portno=portno
The port number used to be blocked/unblocked.

OCF_RESKEY_ action=action
The action (block/unblock) to be done on the protocol::portno.

OCF_RESKEY_ ip=ip
The IP address used to be blocked/unblocked.
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OCF_RESKEY_tickle_dir=Tickle directory
The shared or local directory (_must_ be absolute path) which stores the established
TCP connections.

OCF_RESKEY_sync_script=Connection state file synchronization script
If the tickle dir is a local directory, then the TCP connection state file has to be
replicated to other nodes in the cluster. It can be csync2 (default), some wrapper
of rsync, or whatever. It takes the file name as a single argument. For csync2, set
it to "csync2 -xv".
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ocf:proftpd (7)

ocf:proftpd — OCF Resource Agent compliant FTP script.

Synopsis

[OCF_RESKEY_binary=string] [OCF_RESKEY_conffile=string]
[OCF_RESKEY_pidfile=string] [OCF_RESKEY_curl_binary=string]
[OCF_RESKEY_curl_url=string] [OCF_RESKEY_test_user=string]
[OCF_RESKEY_test_pass=string] proftpd [start | stop | monitor | monitor |
validate-all | meta-data]

Description

This script manages Proftpd in an Active-Passive setup

Supported Parameters

OCF_RESKEY_binary=The Proftpd binary
The Proftpd binary

OCF_RESKEY_conffile=Configuration file name with full path
The Proftpd configuration file name with full path. For example, "/etc/proftpd.conf"

OCF_RESKEY_pidfile=PID file
The Proftpd PID file. The location of the PID file is configured in the Proftpd
configuration file.

OCF_RESKEY_curl_binary=The absolut path to the curl binary
The absolut path to the curl binary for monitoring with OCF_CHECK_LEVEL
greater zero.

OCF_RESKEY_curl_ur1=The URL which is checked by curl
The URL which is checked by curl with OCF_CHECK LEVEL greater zero.
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OCF_RESKEY_test_user=The name of the ftp user
The name of the ftp user for monitoring with OCF_CHECK_LEVEL greater zero.

OCF_RESKEY_test_pass=The password of the ftp user

The password of the ftp user for monitoring with OCF_CHECK_ LEVEL greater
Zero.
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ocf:Pure-FTPd (7)

ocf:Pure-FTPd — Manages a Pure-FTPd FTP server instance

Synopsis

OCF_RESKEY_script=string OCF_RESKEY_conffile=string
OCF_RESKEY_daemon_type=string [OCF_RESKEY_pidfile=string]
Pure-FTPd [start | stop | monitor | validate-all | meta-data]

Description

This script manages Pure-FTPd in an Active-Passive setup

Supported Parameters

OCF_RESKEY_script=Script name with full path
The full path to the Pure-FTPd startup script. For example, "/sbin/pure-config.pl"

OCF_RESKEY_conffile=Configuration file name with full path
The Pure-FTPd configuration file name with full path. For example, "/etc/pure-
ftpd/pure-ftpd.conf

OCF_RESKEY_daemon_type=Configuration file name with full path
The Pure-FTPd daemon to be called by pure-ftpd-wrapper. Valid options are "" for
pure-ftpd, "mysql" for pure-ftpd-mysql, "postgresql" for pure-ftpd-postgresql and
"ldap" for pure-ftpd-ldap

OCF_RESKEY_pidfile=PID file
PID file
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ocf:Raid1 (7)

ocf:Raidl — Manages a software RAID1 device on shared storage

Synopsis

[OCF_RESKEY_raidconf=string] [OCF_RESKEY_raiddev=string]
[OCF_RESKEY_homehost=string] Raidl [start | stop | status | monitor | validate-
all | meta-data]

Description

Resource script for RAID1. It manages a software Raidl device on a shared storage
medium.

Supported Parameters

OCF_RESKEY_raidconf=RAID config file
The RAID configuration file. e.g. /etc/raidtab or /etc/mdadm.conf.

OCF_RESKEY_raiddev=Dblock device
The block device to use.

OCF_RESKEY_homehost=Homehost for mdadm
The value for the homehost directive; this is an mdadm feature to protect RAIDs
against being activated by accident. It is recommended to create RAIDs managed
by the cluster with "homehost" set to a special value, so they are not accidentially
auto-assembled by nodes not supposed to own them.
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ocf:Route (7)

ocf:Route — Manages network routes

Synopsis

OCF_RESKEY_destination=string OCF_RESKEY_device=string
OCF_RESKEY_gat eway=st1‘ing OCF_RESKEY_sour ce=string
[OCF_RESKEY_table=string] Route [start | stop | monitor | reload | meta-data |
validate-all]

Description

Enables and disables network routes. Supports host and net routes, routes via a gateway
address, and routes using specific source addresses. This resource agent is useful if a
node's routing table needs to be manipulated based on node role assignment. Consider
the following example use case: - One cluster node serves as an IPsec tunnel endpoint.
- All other nodes use the IPsec tunnel to reach hosts in a specific remote network. Then,
here is how you would implement this scheme making use of the Route resource agent:
- Configure an ipsec LSB resource. - Configure a cloned Route OCF resource. - Create
an order constraint to ensure that ipsec is started before Route. - Create a colocation
constraint between the ipsec and Route resources, to make sure no instance of your
cloned Route resource is started on the tunnel endpoint itself.

Supported Parameters

OCF_RESKEY_destination=Destination network
The destination network (or host) to be configured for the route. Specify the netmask
suffix in CIDR notation (e.g. "/24"). If no suffix is given, a host route will be
created. Specify "0.0.0.0/0" or "default" if you want this resource to set the system
default route.

OCF_RESKEY_device=0utgoing network device
The outgoing network device to use for this route.
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OCF_RESKEY_gateway=Gateway IP address
The gateway IP address to use for this route.

OCF_RESKEY_source=Source IP address

The source IP address to be configured for the route.

OCF_RESKEY_table=Routing table
The routing table to be configured for the route.
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ocf:rsyncd (7)

ocfirsyncd — Manages an rsync daemon

Synopsis

[OCF_RESKEY_binpath=string] [OCF_RESKEY_conffile=string]
[OCF_RESKEY_bwlimit=string] r syncd [start | stop | monitor | validate-all | meta-
data]

Description

This script manages rsync daemon

Supported Parameters

OCF_RESKEY_binpath=Full path to the rsync binary
The rsync binary path. For example, "/ust/bin/rsync"

OCF_RESKEY_conffile=Configuration file name with full path
The rsync daemon configuration file name with full path. For example,
"/etc/rsyncd.conf™

OCF_RESKEY_bwlimit=limit I/O bandwidth, KBytes per second
This option allows you to specify a maximum transfer rate in kilobytes per second.
This option is most effective when using rsync with large files (several megabytes
and up). Due to the nature of rsync transfers, blocks of data are sent, then if rsync
determines the transfer was too fast, it will wait before sending the next data block.
The result is an average transfer rate equaling the specified limit. A value of zero
specifies no limit.
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ocf:SAPDatabase (7)

ocf:SAPDatabase — Manages any SAP database (based on Oracle, MaxDB, or DB2)

Synopsis

OCF_RESKEY_SID=string OCF_RESKEY_DIR_EXECUTABLE=String
OCF_RESKEY_DBTYPE=string OCF_RESKEY_NETSERVICENAME=string
OCF_RESKEY_DBJ2EE_ONLY=boolean OCF_RESKEY_JAVA_HOME=string
OCF_RESKEY_STRICT_MONITORING=boolean
OCF_RESKEY_AUTOMATIC_RECOVER=boolean
OCF_RESKEY_DIR_BOOTSTRAP=string OCF_RESKEY_DIR_SECSTORE=string
OCF_RESKEY_DB_JARS=string OCF_RESKEY_PRE_START_USEREXI T=string
OCF_RESKEY_POST_START_USEREXIT=string
OCF_RESKEY_PRE_STOP_USEREXIT=string
OCF_RESKEY_POST_STOP_USEREXI T=string SAPDatabase [start | stop | status
| monitor | validate-all | meta-data | methods]

Description

Resource script for SAP databases. It manages a SAP database of any type as an HA
resource.

Supported Parameters

OCF_RESKEY_SID=SAP system ID
The unique SAP system identifier. e.g. PO1

OCF_RESKEY_DIR_EXECUTABLE=path of sapstartsrv and sapcontrol
The full qualified path where to find sapstartsrv and sapcontrol.

OCF_RESKEY_DBTYPE=database vendor
The name of the database vendor you use. Set either: ORA,DB6,ADA
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OCF_RESKEY NETSERVICENAME=listener name
The Oracle TNS listener name.

OCF_RESKEY_DBJ2EE_ONLY=only JAVA stack installed
If you do not have a ABAP stack installed in the SAP database, set this to TRUE

OCF_RESKEY_JAVA_HOME=Path to Java SDK
This is only needed if the DBJ2EE_ONLY parameter is set to true. Enter the path
to the Java SDK which is used by the SAP WebAS Java

OCF_RESKEY_STRICT_MONITORING=Activates application level monitoring
This controls how the resource agent monitors the database. If set to true, it will
use SAP tools to test the connect to the database. Do not use with Oracle, because
it will result in unwanted failovers in case of an archiver stuck

OCF_RESKEY_AUTOMATIC_RECOVER=Enable or disable automatic startup recovery
The SAPDatabase resource agent tries to recover a failed start attempt automaticaly
one time. This is done by running a forced abort of the RDBMS and/or executing
recovery commands.

OCF_RESKEY_DIR_BOOTSTRAP=path to j2ee bootstrap directory
The full qualified path where to find the J2EE instance bootstrap directory. e.g.
/ust/sap/P01/J00/j2ee/cluster/bootstrap

OCF_RESKEY_DIR_SECSTORE=path to j2ee secure store directory
The full qualified path where to find the J2EE security store directory. e.g.
/usr/sap/P01/SY S/global/security/lib/tools

OCF_RESKEY_DB_JARS=file name of the jdbc driver
The full qualified filename of the jdbc driver for the database connection test. It
will be automaticaly read from the bootstrap.properties file in Java engine 6.40 and
7.00. For Java engine 7.10 the parameter is mandatory.

OCF_RESKEY_PRE_START_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets started.

OCF_RESKEY_POST_START_USEREXIT=path to a post-start script

The full qualified path where to find a script or program which should be executed
after this resource got started.
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OCF_RESKEY_PRE_STOP_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets stopped.

OCF_RESKEY_POST_STOP_USEREXIT=path to a post-start script
The full qualified path where to find a script or program which should be executed
after this resource got stopped.
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ocf:SAPInstance (7)

ocf:SAPInstance — Manages a SAP instance

Synopsis

OCF_RESKEY_InstanceName=string OCF_RESKEY_DIR_EXECUTABLE=Sstring
OCF_RESKEY_DIR_PROFILE=ﬁﬂngOCF_RESKEY_START_PROFILE:ﬁﬁng
OCF_RESKEY_START_WAITTIME=string
OCF_RESKEY_AUTOMATIC_RECOVER=boolean
OCF_RESKEY_MONITOR_SERVICES=string

OCF_RESKEY_ERS_ InstanceName=string
OCF_RESKEY_ERS_START_PROF ILE=string
OCF_RESKEY_PRE_START_USEREXIT=ﬁﬂng
OCF_RESKEY_POST_START_USEREXIT=string
OCF_RESKEY_PRE_STOP_USEREXIT=string
OCF_RESKEY_POST_STOP_USEREXIT=string SAPTInstance [start | stop | status
| monitor | promote | demote | validate-all | meta-data | methods]

Description

Resource script for SAP. It manages a SAP Instance as an HA resource.

Supported Parameters

OCF_RESKEY_ InstanceName=instance name: SID INSTANCE VIR-HOSTNAME
The full qualified SAP instance name. e.g. P01 DVEBMGSO00_sappOlci

OCF_RESKEY_DIR_EXECUTABLE=path of sapstartsrv and sapcontrol
The full qualified path where to find sapstartsrv and sapcontrol.

OCF_RESKEY_DIR_PROFILE=path of start profile
The full qualified path where to find the SAP START profile.
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OCF_RESKEY_START_PROFILE=start profile name
The name of the SAP START profile.

OCF_RESKEY_START_WAITTIME=Check the successful start after that time (do not
wait for J2EE-Addin)
After that time in seconds a monitor operation is executed by the resource agent.
Does the monitor return SUCCESS, the start is handled as SUCCESS. This is useful
to resolve timing problems with e.g. the J2EE-Addin instance.

OCF_RESKEY_AUTOMATIC_RECOVER=Enable or disable automatic startup recovery
The SAPInstance resource agent tries to recover a failed start attempt automaticaly
one time. This is done by killing runing instance processes and executing cleanipc.

OCF_RESKEY_MONITOR_SERVICES=
OCF_RESKEY_ERS_InstanceName=
OCF_RESKEY_ERS_START_PROFILE=

OCF_RESKEY_PRE_START_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets started.

OCF_RESKEY_POST_START_USEREXIT=path to a post-start script
The full qualified path where to find a script or program which should be executed
after this resource got started.

OCF_RESKEY_PRE_STOP_USEREXIT=path to a pre-start script
The full qualified path where to find a script or program which should be executed
before this resource gets stopped.

OCF_RESKEY_POST_STOP_USEREXIT=path to a post-start script
The full qualified path where to find a script or program which should be executed
after this resource got stopped.

HA OCF Agents

31



312

ocf:scsi2reservation (7)

ocf:scsi2reservation — scsi-2 reservation

Synopsis

[OCF_RESKEY_scsi_reserve=string] [OCF_RESKEY_sharedisk=string]
[OCF_RESKEY_start_loop=string] scsi2reservation [start | stop | monitor
| meta-data | validate-all]

Description

The scsi-2-reserve resource agent is a place holder for SCSI-2 reservation. A healthy
instance of scsi-2-reserve resource, indicates the own of the specified SCSI device.
This resource agent depends on the scsi_reserve from scsires package, which is Linux
specific.

Supported Parameters

OCF_RESKEY_scsi_reserve=Manages exclusive access to shared storage media
thrugh SCSI-2 reservations
The scsi_reserve is a command from scsires package. It helps to issue SCSI-2
reservation on SCSI devices.

OCF_RESKEY_ sharedisk= Shared disk.
The shared disk that can be reserved.

OCF_RESKEY_start_loop= Times to re-try before giving up.
We are going to try several times before giving up. Start_loop indicates how many
times we are going to re-try.
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ocf:SendArp (7)

ocf:SendArp — Broadcasts unsolicited ARP announcements

Synopsis

[OCF_RESKEY_ ip=string] [OCF_RESKEY_nic=string] SendArp [start | stop |
monitor | meta-data | validate-all]

Description

This script send out gratuitous Arp for an IP address

Supported Parameters

OCF_RESKEY_ ip=IP address
The IP address for sending arp package.

OCF_RESKEY_nic=NIC
The nic for sending arp package.
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ocf:ServeRAID (7)

ocf:ServeRAID — Enables and disables shared ServeRAID merge groups

Synopsis

[OCF_RESKEY_serveraid=integer] [OCF_RESKEY_mergegroup=integer]
ServeRAID [start | stop | status | monitor | validate-all | meta-data | methods]

Description

Resource script for ServeRAID. It enables/disables shared ServeRAID merge groups.

Supported Parameters

OCF_RESKEY_serveraid=serveraid
The adapter number of the ServeRAID adapter.

OCF_RESKEY_mergegroup=mergegroup
The logical drive under consideration.

High Availability 45



ocf:sfex (7)

ocf:sfex — Manages exclusive acess to shared storage using Shared Disk File
EXclusiveness (SF-EX)

Synopsis

[OCF_RESKEY_device=string] [OCF_RESKEY_ i ndex=integer]
[OCF_RESKEY_collision_timeout=integer]
[OCF_RESKEY_monitor_interval=integer]
[OCF_RESKEY_lock_timeout=integer] sfex [start | stop | monitor | meta-data]

Description

Resource script for SF-EX. It manages a shared storage medium exclusively .

Supported Parameters

OCF_RESKEY_device=block device
Block device path that stores exclusive control data.

OCF_RESKEY_index=index
Location in block device where exclusive control data is stored. 1 or more is
specified. Default is 1.

OCF_RESKEY_collision_timeout=waiting time for lock acquisition
Waiting time when a collision of lock acquisition is detected. Default is 1 second.

OCF_RESKEY_monitor_interval=monitor interval
Monitor interval(sec). Default is 10 seconds

OCF_RESKEY_ lock_timeout=Valid term of lock
Valid term of lock(sec). Default is 20 seconds.
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ocf:SphinxSearchDaemon (7)

ocf:SphinxSearchDaemon — Manages the Sphinx search daemon.

Synopsis

OCF_RESKEY_config=string [OCF_RESKEY_searchd=string]
[OCF_RESKEY_search=string] [OCF_RESKEY_testQuery=string]
SphinxSearchDaemon [start | stop | monitor | meta-data | validate-all]

Description

This is a searchd Resource Agent. It manages the Sphinx Search Daemon.

Supported Parameters

OCF_RESKEY_conf ig=Configuration file
searchd configuration file

OCF_RESKEY_ searchd=searchd binary
searchd binary

OCF_RESKEY_search=search binary
Search binary for functional testing in the monitor action.

OCF_RESKEY_testQuery=test query
Test query for functional testing in the monitor action. The query does not need to
match any documents in the index. The purpose is merely to test whether the search
daemon is is able to query its indices and respond properly.
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ocf:Squid (7)

ocf:Squid — Manages a Squid proxy server instance

Synopsis

[OCF_RESKEY_squid_exe=string] OCF_RESKEY_squid_conf=string
OCF_RESKEY_squid_pidfile=string OCF_RESKEY_squid_port=integer
[OCF_RESKEY_squid_stop_timeout=integer]
[OCF_RESKEY_debug_mode=string] [OCF_RESKEY_debug_log=string] Squid
[start | stop | status | monitor | meta-data | validate-all]

Description

The resource agent of Squid. This manages a Squid instance as an HA resource.

Supported Parameters

OCF_RESKEY_ squid_exe=Executable file
This is a required parameter. This parameter specifies squid's executable file.

OCF_RESKEY_squid_conf=Configuration file
This is a required parameter. This parameter specifies a configuration file for a
squid instance managed by this RA.

OCF_RESKEY_squid_pidfile=Pidfile
This is a required parameter. This parameter specifies a process id file for a squid
instance managed by this RA.

OCF_RESKEY_ squid_port=Port number
This is a required parameter. This parameter specifies a port number for a squid
instance managed by this RA. If plural ports are used, you must specifiy the only
one of them.
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OCF_RESKEY_squid_stop_timeout=Number of seconds to await to confirm a
normal stop method
This is an omittable parameter. On a stop action, a normal stop method is firstly
used. and then the confirmation of its completion is awaited for the specified seconds
by this parameter. The default value is 10.

OCF_RESKEY_debug_mode=Debug mode
This is an optional parameter. This RA runs in debug mode when this parameter
includes 'x' or 'v'. If 'X' is included, both of STDOUT and STDERR redirect to the
logfile specified by "debug log", and then the builtin shell option X' is turned on.
It is similar about 'v'".

OCF_RESKEY_debug_log=A destination of the debug log
This is an optional and omittable parameter. This parameter specifies a destination
file for debug logs and works only if this RA run in debug mode. Refer to
"debug_mode" about debug mode. If no value is given but it's requied, it's made
by the following rules: "/var/log/" as a directory part, the basename of the
configuration file given by "syslog_ng_conf" as a basename part, ".log" as a suffix.
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ocf:Stateful (7)

ocf:Stateful — Example stateful resource agent

Synopsis

OCF_RESKEY_state=string Stateful [start | stop | monitor | meta-data | validate-
all]

Description

This is an example resource agent that impliments two states

Supported Parameters

OCF_RESKEY_state=State file
Location to store the resource state in
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ocf:Sysinfo (7)

ocf:SysInfo — Records various node attributes in the CIB

Synopsis

[OCF_RESKEY_pidfile=string] [OCF_RESKEY_delay=string] SysInfo [start
| stop | monitor | meta-data | validate-all]

Description

This is a SysInfo Resource Agent. It records (in the CIB) various attributes of a node
Sample Linux output: arch: i686 os: Linux-2.4.26-gentoo-r14 free_swap: 1999 cpu_info:
Intel(R) Celeron(R) CPU 2.40GHz cpu_speed: 4771.02 cpu_cores: 1 cpu_load: 0.00
ram_total: 513 ram_free: 117 root_free: 2.4 Sample Darwin output: arch: 1386 os:
Darwin-8.6.2 cpu_info: Intel Core Duo cpu_speed: 2.16 cpu_cores: 2 cpu_load: 0.18
ram_total: 2016 ram_free: 787 root_free: 13 Units: free_swap: Mbram_*: Mb root_free:
Gb cpu_speed (Linux): bogomips cpu_speed (Darwin): Ghz

Supported Parameters

OCF_RESKEY_pidfile=PID file
PID file

OCF_RESKEY_delay=Dampening Delay
Interval to allow values to stabilize
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ocf:syslog-ng (7)

ocf:syslog-ng — Syslog-ng resource agent

Synopsis

[OCF_RESKEY_configfile=string]
[OCF_RESKEY_syslog_ng_binary=string]
[OCF_RESKEY_start_opts=string]
[OCF_RESKEY_kill_term_timeout=integer] syslog—ng [start | stop | status
| monitor | meta-data | validate-all]

Description

This script manages a syslog-ng instance as an HA resource.

Supported Parameters

OCF_RESKEY_configfile=Configuration file
This parameter specifies a configuration file for a syslog-ng instance managed by
this RA.

OCF_RESKEY_syslog_ng_binary=syslog-ng executable
This parameter specifies syslog-ng's executable file.

OCF_RESKEY_start_opts=Start options
This parameter specifies startup options for a syslog-ng instance managed by this
RA. When no value is given, no startup options is used. Don't use option '-F'. It
causes a stuck of a start action.

OCF_RESKEY_kill_term_timeout=Number of seconds to await to confirm a
normal stop method
On a stop action, a normal stop method(pkill -TERM) is firstly used. And then the
confirmation of its completion is waited for the specified seconds by this parameter.
The default value is 10.
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ocf:tomcat (7)

ocfitomcat — Manages a Tomcat servlet environment instance

Synopsis

OCF_RESKEY_tomcat_name=string OCF_RESKEY_script_1 og=string
[OCF_RESKEY_tomcat_stop_timeout=integer]
[OCF_RESKEY_tomcat_suspend_trialcount=integer]
[OCF_RESKEY_tomcat_user=string] [OCF_RESKEY_statusurl=string]
[OCF_RESKEY_java_home=string] OCF_RESKEY_catalina_home=string
OCF_RESKEY_catalina_pid=string
[OCF_RESKEY_tomcat_start_opts=string]
[OCF_RESKEY_catalina_opts=string]
[OCF_RESKEY_catalina_rotate_log=string]
[OCF_RESKEY_catalina_rotatetime=integer] tomcat [start | stop | status |
monitor | meta-data | validate-all]

Description

Resource script for tomcat. It manages a Tomcat instance as an HA resource.

Supported Parameters

OCF_RESKEY_tomcat_name=The name of the resource
The name of the resource

OCF_RESKEY_script_log=A destination of the log of this script
A destination of the log of this script

OCF_RESKEY_tomcat_stop_timeout=Time-out at the time of the stop
Time-out at the time of the stop
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OCF_RESKEY_tomcat_suspend_trialcount=The re-try number of times
awaiting a stop
The re-try number of times awaiting a stop

OCF_RESKEY_tomcat_user=A user name to start a resource
A user name to start a resource

OCF_RESKEY_statusurl=URL for state confirmation
URL for state confirmation

OCF_RESKEY_ java_home=Home directory of the Java
Home directory of the Java

OCF_RESKEY_catalina_home=Home directory of Tomcat
Home directory of Tomcat

OCF_RESKEY_catalina_pid=A PID file name of Tomcat
A PID file name of Tomcat

OCF_RESKEY_tomcat_start_opts=Tomcat start options
Tomcat start options

OCF_RESKEY_catalina_opts=Catalina options
Catalina options

OCF_RESKEY_catalina_rotate_log=Rotate catalina.out flag
Rotate catalina.out flag

OCF_RESKEY_catalina_rotatetime=Time span of the rotate catalina.out
Time span of the rotate catalina.out

HA OCF Agents

323



324

ocf:VIPArip (7)

ocf:VIPArip — Manages a virtual IP address through RIP2

Synopsis

OCF_RESKEY_ ip=string [OCF_RESKEY_nic=string]
[OCF_RESKEY_zebra_binary=string] [OCF_RESKEY_ripd_binary=string]
VIPArip [start | stop | monitor | validate-all | meta-data]

Description

Virtual IP Address by RIP2 protocol. This script manages IP alias in different subnet
with quagga/ripd. It can add an IP alias, or remove one.

Supported Parameters

OCF_RESKEY_ ip=The IP address in different subnet
The IPv4 address in different subnet, for example "192.168.1.1".

OCF_RESKEY_nic=The nic for broadcast the route information
The nic for broadcast the route information. The ripd uses this nic to broadcast the
route informaton to others

OCF_RESKEY_zebra_binary=zebra binary
Absolute path to the zebra binary.

OCF_RESKEY_ripd_binary=ripd binary
Absolute path to the ripd binary.
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ocf:VirtualDomain (7)

ocf:VirtualDomain — Manages virtual domains through the libvirt virtualization
framework

Synopsis

OCF_RESKEY_config=string [OCF_RESKEY_hypervisor=string]
[OCF_RESKEY_force_stop=boolean]
[OCF_RESKEY_migration_transport=string]
[OCF_RESKEY_monitor_scripts=string] VirtualDomain [start|stop | status
| monitor | migrate_from | migrate to | meta-data | validate-all]

Description

Resource agent for a virtual domain (a.k.a. domU, virtual machine, virtual environment
etc., depending on context) managed by libvirtd.

Supported Parameters

OCF_RESKEY_ conf ig=Virtual domain configuration file
Absolute path to the libvirt configuration file, for this virtual domain.

OCF_RESKEY_hypervisor=Hypervisor URI
Hypervisor URI to connect to. See the libvirt documentation for details on supported
URI formats. The default is system dependent.

OCF_RESKEY_force_stop=Always force shutdown on stop
Always forcefully shut down ("destroy") the domain on stop. The default behavior
is to resort to a forceful shutdown only after a graceful shutdown attempt has failed.
You should only set this to true if your virtual domain (or your virtualization
backend) does not support graceful shutdown.
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OCF_RESKEY_migration_transport=Remote hypervisor transport
Transport used to connect to the remote hypervisor while migrating. Please refer
to the libvirt documentation for details on transports available. If this parameter is
omitted, the resource will use libvirt's default transport to connect to the remote
hypervisor.

OCF_RESKEY_monitor_scripts=space-separated list of monitor scripts
To additionally monitor services within the virtual domain, add this parameter with
a list of scripts to monitor. Note: when monitor scripts are used, the start and
migrate from operations will complete only when all monitor scripts have completed
successfully. Be sure to set the timeout of these operations to accommodate this
delay.
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ocf:vmware (7)

ocf:vmware — Manages VM Ware Server 2.0 virtual machines

Synopsis

[OCF_RESKEY_vmxpath=string] [OCF_RESKEY_vimshbin=string] vmware
[start | stop | monitor | meta-data]

Description

OCF compliant script to control vmware server 2.0 virtual machines.

Supported Parameters

OCF_RESKEY_vmxpath=VMX file path
VMX configuration file path

OCF_RESKEY_vimshbin=vmware-vim-cmd path
vmware-vim-cmd executable path
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ocf:WASG6 (7)

ocf:WAS6 — Manages a WebSphere Application Server 6 instance

Synopsis

[OCF_RESKEY_profile=string] WAS6 [start | stop | status | monitor | validate-all |
meta-data | methods]

Description

Resource script for WAS6. It manages a Websphere Application Server (WAS6) as an
HA resource.

Supported Parameters

OCF_RESKEY_profile=profile name
The WAS profile name.

328 High Availability 575



ocf:WAS (7)

ocf:WAS — Manages a WebSphere Application Server instance

Synopsis

[OCF_RESKEY_config=string] [OCF_RESKEY_port=integer] WAS [start | stop |
status | monitor | validate-all | meta-data | methods]

Description

Resource script for WAS. It manages a Websphere Application Server (WAS) as an
HA resource.

Supported Parameters

OCF_RESKEY_ conf ig=configration file
The WAS-configuration file.

OCF_RESKEY_port=port
The WAS-(snoop)-port-number.
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ocf:WinPopup (7)
ocf:WinPopup — Sends an SMB notification message to selected hosts

Synopsis

[OCF_RESKEY_hostfile=string] WinPopup [start|stop | status | monitor | validate-
all | meta-data]

Description

Resource script for WinPopup. It sends WinPopups message to a sysadmin's workstation
whenever a takeover occurs.

Supported Parameters

OCF_RESKEY_hostfile=Host file
The file containing the hosts to send WinPopup messages to.
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ocf:Xen (7)

ocf:Xen — Manages Xen unprivileged domains (DomUs)

Synopsis

[OCF_RESKEY_xmfile=string] [OCF_RESKEY_name=string]
[OCF_RESKEY_shutdown_timeout=boolean]
[OCF_RESKEY_allow_mem_management=boolean]
[OCF_RESKEY_reserved_Dom0_memory=string]
[OCF_RESKEY_monitor_scripts=string] Xen [start | stop | migrate from |
migrate to | monitor | meta-data | validate-all]

Description

Resource Agent for the Xen Hypervisor. Manages Xen virtual machine instances by
mapping cluster resource start and stop, to Xen create and shutdown, respectively. A
note on names We will try to extract the name from the config file (the xmfile attribute).
If you use a simple assignment statement, then you should be fine. Otherwise, if there's
some python acrobacy involved such as dynamically assigning names depending on
other variables, and we will try to detect this, then please set the name attribute. You
should also do that if there is any chance of a pathological situation where a config file
might be missing, for example if it resides on a shared storage. If all fails, we finally
fall back to the instance id to preserve backward compatibility. Para-virtualized guests
can also be migrated by enabling the meta_attribute allow-migrate.

Supported Parameters

OCF_RESKEY_xmfile=Xen control file
Absolute path to the Xen control file, for this virtual machine.

OCF_RESKEY_ name=Xen DomU name
Name of the virtual machine.
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OCF_RESKEY_shutdown_timeout=Shutdown escalation timeout
The Xen agent will first try an orderly shutdown using xm shutdown. Should this
not succeed within this timeout, the agent will escalate to xm destroy, forcibly
killing the node. If this is not set, it will default to two-third of the stop action
timeout. Setting this value to 0 forces an immediate destroy.

OCF_RESKEY_allow_mem_management=Use dynamic memory management
This parameter enables dynamic adjustment of memory for start and stop actions
used for Dom0 and the DomUs. The default is to not adjust memory dynamically.

OCF_RESKEY_reserved_Dom0_memor y=Minimum Dom0 memory
In case memory management is used, this parameter defines the minimum amount
of memory to be reserved for the dom0. The default minimum memory is 512MB.

OCF_RESKEY_monitor_scripts=list of space separated monitor scripts
To additionally monitor services within the unprivileged domain, add this parameter
with a list of scripts to monitor. NB: In this case make sure to set the start-delay of
the monitor operation to at least the time it takes for the DomU to start all services.
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ocf:Xinetd (7)

ocf:Xinetd — Manages an Xinetd service

Synopsis

[OCF_RESKEY_services=string] Xinetd [start | stop | restart | status | monitor |
validate-all | meta-data]

Description

Resource script for Xinetd. It starts/stops services managed by xinetd. Note that the
xinetd daemon itself must be running: we are not going to start it or stop it ourselves.
Important: in case the services managed by the cluster are the only ones enabled, you
should specify the -stayalive option for xinetd or it will exit on Heartbeat stop.
Alternatively, you may enable some internal service such as echo.

Supported Parameters

OCF_RESKEY_service=service name
The service name managed by xinetd.
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2 A myip BRI saturn:

crm resource migrate myIP saturn
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GNU IZ#E

A FfH3%40 & GNU 8 /A 4% HE (General Public License) A1 GNU H i S0 {424
(Free Documentation License),

GNU General Public License

Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License is intended
to guarantee your freedom to share and change free software--to make sure the software is free for all its users. This General Public License applies to
most of the Free Software Foundation’s software and to any other program whose authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Library General Public License instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the
freedom to distribute copies of free software (and charge for this service if you wish), that you receive source code or can get it if you want it, that you
can change the software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These restrictions
translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. You must
make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

‘We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy, distribute
and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone understands that there is no warranty for this free software. If the
software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so that any problems
introduced by others will not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will individually
obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear that any patent must be licensed for everyone’s
free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
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GNU GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0.  This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed under the
terms of this General Public License. The [ Program | , below, refers to any such program or work, anda [ work based on the Program | means either
the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language. (Hereinafter, translation is included without limitation in the term [ modification | .) Each
licensee is addressed as [ you | .

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the Program
is not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent of having been
made by running the Program). Whether that is true depends on what the Program does.

1.  You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium, provided that you conspicuously
and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License
and to the absence of any warranty; and give any other recipients of the Program a copy of this License along with the Program.

‘You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

a)  You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.

b)  You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to
be licensed as a whole at no charge to all third parties under the terms of this License.

c) Ifthe modified program normally reads commands interactively when run, you must cause it, when started running for such interactive use in the
most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or else, saying
that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy of this License.
(Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the Program is not required to
print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be reasonably
considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole must
be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the right to
control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume of a
storage or distribution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of Sections
1 and 2 above provided that you also do one of the following:

a)  Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2
above on a medium customarily used for software interchange; or,

b)  Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically performing
source distribution, a complete machine-readable copy of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above
on a medium customarily used for software interchange; or,

¢)  Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is allowed only for
noncommercial distribution and only if you received the program in object code or executable form with such an offer, in accord with Subsection b
above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source code means
all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and installation
of the executable. However, as a special exception, the source code distributed need not include anything that is normally distributed (in either source
or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy the
source code from the same place counts as distribution of the source code, even though third parties are not compelled to copy the source along with
the object code.

4.  You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to copy,
modify, sublicense or distribute the Program is void, and will automatically terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.
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5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute the
Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or distributing the
Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all its terms and conditions for copying,
distributing or modifying the Program or works based on it.

6.  Eachtime you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the original licensor
to copy, distribute or modify the Program subject to these terms and conditions. You may not impose any further restrictions on the recipients’ exercise
of the rights granted herein. You are not responsible for enforcing compliance by third parties to this License.

7.  If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions are
imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from the
conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent obligations,
then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free redistribution of the
Program by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply and the
section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims; this
section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by public license practices. Many
people have made generous contributions to the wide range of software distributed through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to distribute software through any other system and a licensee cannot impose that
choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8.  If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright
holder who places the Program under this License may add an explicit geographical distribution limitation excluding those countries, so that distribution
is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written in the body of this License.

9.  The Free Software Foundation may publish revised and/or new versions of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and | any later
version | , you have the option of following the terms and conditions either of that version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free Software
Foundation.

10.  Ifyou wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author to ask
for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation; we sometimes make
exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE
ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12.  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR
ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE
OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free software
which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively convey the exclusion
of warranty; and each file should have at least the [ copyright | line and a pointer to where the full notice is found.

one line to give the program’s name and an idea of what it does. Copyright (C) yyyy name of author
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This program is free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License

as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type “show w’. This is free software, and you are welcome
to redistribute it under certain conditions; type “show c’
for details.

The hypothetical commands "show w’ and "show ¢’ should show the appropriate parts of the General Public License. Of course, the commands you use
may be called something other than “show w’ and "show c’; they could even be mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school, if any, to signa | copyright disclaimer | for the program, if necessary.
Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright
interest in the program °Gnomovision’

(which makes passes at compilers) written

by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Lesser General Public
License [http://www.fsf.org/licenses/lgpl.html] instead of this License.

GNU Free Documentation License

Version 1.2, November 2002
Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document “free” in the sense of freedom: to assure everyone
the effective freedom to copy and redistribute it, with or without modifying it, either commercially or noncommercially. Secondarily, this License
preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications made by others.

This License is a kind of [ copyleft | , which means that derivative works of the document must themselves be free in the same sense. It complements
the GNU General Public License, which is a copyleft license designed for free software.
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‘We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program should
come with manuals providing the same freedoms that the software does. But this License is not limited to software manuals; it can be used for any
textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works whose purpose
is instruction or reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be distributed
under the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under the conditions
stated herein. The [ Document | , below, refers to any such manual or work. Any member of the public is a licensee, and is addressed as [ you | . You
accept the license if you copy, modify or distribute the work in a way requiring permission under copyright law.

A [ Modified Version | of the Document means any work containing the Document or a portion of it, either copied verbatim, or with modifications
and/or translated into another language.

A [ Secondary Section | is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the publishers
or authors of the Document to the Document’s overall subject (or to related matters) and contains nothing that could fall directly within that overall
subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could
be a matter of historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or political position regarding
them.

The [ Invariant Sections | are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says that
the Document is released under this License. If a section does not fit the above definition of Secondary then it is not allowed to be designated as Invariant.
The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The [ Cover Texts | are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document
is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A [ Transparent | copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats
suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of markup, has been arranged to
thwart or discourage subsequent modification by readers is not Transparent. An image format is not Transparent if used for any substantial amount of
text. A copy that is not [ Transparent | is called [ Opaque | .

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML
using a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for human modification. Examples of transparent
image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors,
SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced
by some word processors for output purposes only.

The [ Title Page | means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License
requires to appear in the title page. For works in formats which do not have any title page as such, [ Title Page | means the text near the most prominent
appearance of the work’s title, preceding the beginning of the body of the text.

A section [ Entitled XYZ | means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in parentheses following
text that translates XYZ in another language. (Here XYZ stands for a specific section name mentioned below, such as [ Acknowledgements | ,

[ Dedications | , [ Endorsements | , or [ History | .) To [ Preserve the Title | of such a section when you modify the Document means that it
remains a section | Entitled XYZ | according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards disclaiming warranties: any other implication that these Warranty
Disclaimers may have is void and has no effect on the meaning of this License.

VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices,
and the license notice saying this License applies to the Document are reproduced in all copies, and that you add no other conditions whatsoever to
those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute.
However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies you must also follow the conditions
in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.

COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document’s
license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on
the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The
front cover must present the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition.
Copying with changes limited to the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated as verbatim
copying in other respects.
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If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover,
and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy
along with each Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using public has
access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter
option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will
remain thus accessible at the stated location until at least one year after the last time you distribute an Opaque copy (directly or through your agents or
retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a
chance to provide you with an updated version of the Document.

MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and modification of the
Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

A.  Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if
there were any, be listed in the History section of the Document). You may use the same title as a previous version if the original publisher of that
version gives permission.

B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together
with at least five of the principal authors of the Document (all of its principal authors, if it has fewer than five), unless they release you from this
requirement.

C.  State on the Title page the name of the publisher of the Modified Version, as the publisher.

D.  Preserve all the copyright notices of the Document.

E.  Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

F.  Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this
License, in the form shown in the Addendum below.

G.  Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document’s license notice.
H. Include an unaltered copy of this License.

I.  Preserve the section Entitled | History | , Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the
Modified Version as given on the Title Page. If there is no section Entitled | History | in the Document, create one stating the title, year, authors, and
publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.

J.  Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network
locations given in the Document for previous versions it was based on. These may be placed in the [ History | section. You may omit a network
location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.

K. Forany section Entitled [ Acknowledgements | or [ Dedications | , Preserve the Title of the section, and preserve in the section all the substance
and tone of each of the contributor acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered
part of the section titles.

M.  Delete any section Entitled [ Endorsements | . Such a section may not be included in the Modified Version.
N. Do not retitle any existing section to be Entitled [ Endorsements | or to conflict in title with any Invariant Section.
O.  Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version’s license notice. These titles must be distinct from any other section titles.

You may add a section Entitled | Endorsements | , provided it contains nothing but endorsements of your Modified Version by various parties--for
example, statements of peer review or that the text has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover
Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made
by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same
entity you are acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that
added the old one.
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The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodified, and list them all as Invariant
Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there
are multiple Invariant Sections with the same name but different contents, make the title of each such section unique by adding at the end of it, in
parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section
titles in the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled | History | in the various original documents, forming one section Entitled [ History | ;
likewise combine any sections Entitled [ Acknowledgements | , and any sections Entitled [ Dedications | . You must delete all sections Entitled
[Endorsements | .

COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this
License in the various documents with a single copy that is included in the collection, provided that you follow the rules of this License for verbatim
copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License
into the extracted document, and follow this License in all other respects regarding verbatim copying of that document.

AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution
medium, is called an “aggregate” if the copyright resulting from the compilation is not used to limit the legal rights of the compilation’s users beyond
what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which
are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate,
the Document’s Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic equivalent of covers if the
Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright holders, but you may include translations of some or all Invariant Sections
in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document,
and any Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and
disclaimers. In case of a disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled [ Acknowledgements | , [ Dedications | , or [ History | , the requirement (section 4) to Preserve its Title
(section 1) will typically require changing the actual title.
TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any other attempt to copy,
modify, sublicense or distribute the Document is void, and will automatically terminate your rights under this License. However, parties who have
received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.

FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License [ or
any later version | applies to it, you have the option of following the terms and conditions either of that specified version or of any later version that
has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose
any version ever published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices
just after the title page:
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Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2
only as published by the Free Software Foundation;

with the Invariant Section being this copyright notice and license.

A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software
license, such as the GNU General Public License, to permit their use in free software.
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