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®  Sun Cluster 7% 31l 7] 2| (SUNWs cdev) & 2 #] 3} 1 3l 5}
= AR

o8] Mu| 28 F2{AH ol A4}

e
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bedelsh 9o 4

o} Axt= ool Av| A S 98 suNWscdev H 7| A& AR et Avtde] W &
A S AdA s Wl s A gt
1. FHFA7} FHAY 2o A4-Ssle 9T 2 tHEFE Y3 CD-ROM HE &

& WA
# cd CD-ROM_directory

2. @A )Y Eg]e] SUNWscdev 3 7] A& A X g},
# pkgadd -d . SUNWscdev

3. MakefileolHl Hlol8] Hulx 2= g0 2 T3e st eholueie] e 4 s
398 2 YA 4 AR Pk
Sun Cluster 3t 590 AW ahiz -1 41, 7|2 Al 280o] 4] 2 3k2) A7+ eho] e
2 74 AT ARelE -4 u Felaee] 4 glebe) 27 el g ehol neie]
AN Az g A she R HAE AR

# Makefile for sample data service

-I /usr/cluster/include
-L /usr/cluster/lib

-R /usr/cluster/lib

% -pkgadd s AH&5k7 Lt Hl o] B Au| 25 H A sh= o
|25 BE P AH = Fofof ) Agent Builder
Muls ZE=E A As o' s 7] 2 g o
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£
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AW AY FH FE YR AR

Sun Clusterel| Hh tlolE] Au| 20 A FAL A olslr] 9 ALLste
F AR} A 55 AW At AT Ll A A

W A= o] o 3} 7;;’&““ ok ol gt A+ £-38, A <
o)A “AY 3 S5 FAR7AMHE RE XY £33 5F AR E g}

Failover mode, Thorough probe interval % ®|A&X A|7F ii}m AL 5
E ARAME ALY FH FAE gl Resource state ¥ Status B2 &
A A8 5% guel At A0el 84 A0S e gIch 220 s ol 4] A
Anre e Y 55 g0 e A gch

e
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Jjt

dlole Mulse] g 74 849 A #3
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Agent Builderell A ©ll o] & Au] 2~of S ”]'3’— o 5 AR AT Adshr] i+
o Agent BuilderE A}-§-3}of d] o] B /HH] 4 RTR 395 AAsh= Aol 51t o
£ E°,RIR ¥l &4 55 FE(: Resource ty e)'% /‘dod 3 oF gt} ¥ A

%—?0‘34 dlo] B Au| 2 5 01] *‘»HﬁLLIE} 7|E} 52 JB & 55 of A7 RIR 34
A ST EE GIE MelohA S AT A28 el AT AE T 5 gl b o

R ANE del ol pohe el 489 2 sl o 2 ROl 4 ¥ 5% 3

&Aoot | gra AT E i e olel e %9 & Hlohelnl sl Agent
A bR A S AV RS R
o W d A 5 e WAL+ e

o] Aol v} 7| Ft-of A= Agent Builder7} %= 41 & RTR 3+ €= A 3l

-3l A 73 55 A X Installed nodes+ A|A~F I A7 A 4 9l
A‘/]"/} Az o] A £ 52 AR A AH He| At T 59l *]‘B‘X}ﬂ' RTR
ol Add 4 gl ok

Ael s el FRE g3 2

property_name = value;



F -RGMeol A= 55 A o] 59 L&EAE T34 &5 th Sun AlF RTR I
o] 2 A Kol gk jF A wet o] Z2 A HA A= o E Ao L U x| EAE £
Ao of T £ 2 o] 2 Al o)) WA= o] 52 55 AR £ALS BF AR
A5t

o2& A Z(smpl) Hlo]E] An] A4 RTR 3L 2] A #3 dedsivch

# Sun Cluster Data Services Builder template version 1.0
# Registration information and resources for smpl

#

#NOTE: Keywords are case insensitive, i.e., you can use
#any capitalization style you prefer.

#

Resource_type "smpl";

Vendor_ id = SUNW;

RT description = "Sample Service on Sun Cluster";

RT version ="1.0";
API_version = 2;
Failover = TRUE;

Init_nodes =

RG_PRIMARIES;

RT_basedir=/opt/SUNWsmpl/bin;

Start
Stop

Validate
Update

Monitor_ start
Monitor_stop
Monitor check

smpl_svc_start;
= smpl_svc_stop;

= smpl validate;
= smpl_update;

= smpl monitor_ start;
= smpl_monitor_stop;
= smpl monitor check;

A Adde] A A Aol M e vhE3k 2ol A FEel i 7] ARE AT

S

Resource_type % Vendor id AL 7 o] 55 ATt AHY {3 o] B2
Resource type 5% JHEZ " A H 754 o]-7-] L}
(smpl), ME T Zo] vendor idE HFE A}
S35ha Aol A FE e ashr] #lgt
“7 5 A ARl AR ods el
SUNW. smpl). Vendor id¥E Ab-&3ste= 749 A
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RT version

API version

Failover = TRUE

Start, Stop, Validate &

el A Abel 3 dedol A o

Init nodes = RG_PRIMARIES

RT basedir

Start, Stop, Validate =

A FAE Foloh 3ahe] F4) 7|55 21§l
AN L. Ae f3 ol B Ze AE el A 1A
of g e

F-dubd o g A 73 o] &
(Resource_typeVendor_id)& 3 7| 7| o] F 2. & A}
Sk W71 A o] F2 9A R A g 7] wf el
RGMoll A Al gshA] 3 et o] &+ 7hA] 55 A
ROl & A FE 97 o] stE A Fshe Aol F
FHth gk Agent Builder= WAl A 22 A}¢]
T8 o]l Fel A 7N A| o] F& A5t e
94 Alghe A &3t

AMZ d o] B An] A2 WAL Al

i

ek

API®] M A& A3}, o & o,
API version = 2+ Hl°|E] A1u]| 27} Sun
Cluster, M A 3.001 4 A3 €& e YT},

gl A dlolE Mu]2E A
BT 5, s ow bo|
vk 2R g U 22 29 9 o]

]

Bl Au| s AErE FHEeA
=

7}
of thet FEE ATt o83 HE=

RT basedirel &% o] E ] tfsl Abo) =
AR

I} 2L 74 ARE AT h

RGMeo| tlo]E| AMn| 28 ntAHE & 9l 25
o] 49t Init, Boot, Fini % Validate W4 &

A E itk RGMeo| o] ] An] 27} A
ExEoA o] MAEE $EEE A A
&2 3t RT INSTALLED NODESE 443

F i AR AN ARE S
/opt/SUNWsample/bins U E2] JZ 2 7|
A3t

RGMell A &3 77te] &
et 25 AT} o
RT basedirel A%

Solaris OS-& Sun Cluster Hl o] E] A1u] 2~ 7it ek 4] ¢ 20043 94, 7H G 2 A



7} S A}g-5tod RTR helo] A4 5% J0.8 Aighch Qb oz
RTR 52 9] 790 #8412l thgol A9l 5% An dedo] vhgueh A4 4l 2
FE SR FE &4 gk e AT

}

Attribute = Value;
Attribute =

|
S
=
)

Attribute = Value;

Sun Clusteroll A #| &3l A|2® Fo] 55 Fueles A 55 FH | 74§ RTR 34
o B £AEWAE 7 AUFYeh dE £°, Sun Cluster= ZF 31 v L= o tf g
A= AIZ 2 5 ARE AT 7|23k A3 oh RTR 3F el A o & 7] 23k
& AR5 ek

Sun Clusterell 4 Al &-st= 55 FH 4 A3 A5l RIR Lo &3 55 F 1
S A Y 55 NS YT SR dgriTh 245 5 o) A ALY 5 R S 47el 4
Al 52 Y g WAsta Fols) e 54 hed Fheh RIR 9+ 9] A28 3
o 5% gu Hel cheol & 23 55 0 dedol vhgunh

Al2g) ol Al S5 Aue] A HA Aol A thE 3t o] 2w vl o] AIZF =33k
< AR

# Resource property declarations appear as a list of bracketed

# entries after the resource type declarations. The property

# name declaration must be the first attribute after the open

# curly bracket of a resource property entry.

#

# Set minimum and default for method timeouts.

{

PROPERTY = Start_timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Stop_ timeout;
MIN=60;
DEFAULT=300;
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PROPERTY = Validate_timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Update_ timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Monitor Start timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Monitor Stop timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Monitor_ Check timeout;
MIN=60;
DEFAULT=300;

5= X B (PROPERTY = value) °] 52 At 53 FH ele] A WA &4 o]ofof gk
t}. RIR Bt 9] 55 AH SA o4 FYgt oA Ad 55 ARE FATY 4 3)
FUTH oAl & Eo, sl A EQ 24 vl 4= AZF 23 7] 2352 3002 o} e A7) of
e W3 AdA T, MIN SA A A A S F S 7 F A2 602 Y Tk 245 ¥
o| 2| “Ad 5= A H £ A7 contains a list of A 5F AR £A49 555 23t}
AY 55 AR ohg Aol A= dlolE] AMulio A B $E7FdE 55 FRLEA
o gt o}

PROPERTY = Failover mode;
DEFAULT=SOFT;
TUNABLE = ANYTIME;

PROPERTY = Thorough Probe_ Interval;
MIN=1;

MAX=3600;

DEFAULT=60;

TUNABLE = ANYTIME;

# The number of retries to be done within a certain period before concluding
# that the application cannot be successfully started on this node.
{

PROPERTY = Retry Count;

MAX=10;

DEFAULT=2;

TUNABLE = ANYTIME;
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Set Retry Interval as a multiple of 60 since it is converted from seconds
to minutes, rounding up. For example, a value of 50 (seconds)

is converted to 1 minute. Use this property to time the number of

retries (Retry Count).

PROPERTY = Retry Interval;
MAX=3600;

DEFAULT=300;

TUNABLE = ANYTIME;

PROPERTY = Network resources_used;
TUNABLE = WHEN_DISABLED;
DEFAULT = "";

PROPERTY = Scalable;
DEFAULT FALSE;
TUNABLE = AT CREATION;

PROPERTY = Load_balancing policy;
DEFAULT = LB _WEIGHTED;
TUNABLE = AT CREATION;

PROPERTY = Load_balancing weights;
DEFAULT = "";
TUNABLE = ANYTIME;

PROPERTY = Port_list;
TUNABLE = AT CREATION;
DEFAULT = ;

ol# gt 5 F FH O tfFE2 WA o] F7t gl T Agent Builderol| A A A 7] 2 3k
= AHE s

Failover mode

O o] 55 AR e AR o) ZARA gE U 82 229 | o]
=r

Start £+ stop WA= F A3 7§ RGMoll A AHd Z15& vhA] v Al s v

EE THTA AFE EA T

Thorough probe interval, Retry count,Retry interval

25 B e o A 4§yt Tunable ANYTIMET 5 U822 @ F R E]7} 4

Ao A 2 2EekAl G 7 Al AE He| A 2 ¢ sy
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Network resources used

o] Bl Au] 2of| A A}E-3k =] SAE o] F Es I A AL £5. dlo]E Ay
2 T Aol Al 2R e AL A BE(slE A)E AR T U EF Agent
Builderoll 4 o] 55 X E A d g ch

Scalable
of Akdel| A F | AE M EH A (T F4) 7] 5= AR K5 A A seH
FALSERE AP h o] AL A dew AMu]AE FA|6H7] 918 TRUER 2 A =
A+ 13 Failover &5 AR} A o] 55 FEE ARS8l W2 29 7
o] x| “ZF#] 2o "ol ¥ Au|x A 38 H o] x| “Fwl WA= FHE HxG]

AALL.

Load balancing policy, Load balancing weights
AEo 7 o] FE ARE AdAdstAah, dl U o A FH ol A= AHE5HA] F T

Port list
A7t FAlshE £ E 555 AXE 3Tt Agent Builder Hl o] Bl AB| A S
o Al A" WA LB E5E AT F UEF o] 55 ARE AT
S =
g 5% A0 Al
ok F5e BA1E AAYH M E RIR 7% 2oll= 24 55 27} slsdch
g 5 AR
ZH2H FeAe o] £F FW & AAste] & Zrae AgEe
T4 ZE7h 239 g e S AAMoF T,
o] 8 T2 smpl® 3F PXxFS(XHMH S Z named.conf) ol
T4 dde AzE AP

PROPERTY
EXTENSION;

STRINGARRAY ;

TUNABLE = AT_CREATION;
DESCRIPTION = "4 Y& A=,

Confdir list;

# o T F AEE oF RUH AAAE Ao,
{

PROPERTY = Monitor_ retry count;

EXTENSION;

INT;

DEFAULT = 4;

TUNABLE = ANYTIME;

DESCRIPTION = "25 EuUEo| 3§+ pur AAZ Fo;
}

PROPERTY = Monitor_retry interval;

EXTENSION;

INT;

DEFAULT = 2;

36

Solaris OS-& Sun Cluster dl o] E] A18] 2~ 7§t ek 4] « 2004d 94, 7§ A

WA

4



—

—~~ 3 HF H H*
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TUNABLE = ANYTIME;

DESCRIPTION = "257F EuE AAZE gk A & (&),
AAE sl AzE 23 3H(E)

PROPERTY = Probe_ timeout;
EXTENSION;

INT;

DEFAULT = 120;

TUNABLE = ANYTIME;

DESCRIPTION = "ZHAF AIZF 23} Fh(&)»v;

pMFe] F9] ZEAA EUEE FE (pmfadm? -c F4).
7)#3k 1€ pmfadm®] -c F4E AHEEA e P,
0 ol4el e s B9l ZzAx £ES by
EEE.
PROPERTY = Child mon_ level;
EXTENSION;

INT;

DEFAULT = -1;

TUNABLE = ANYTIME;

DESCRIPTION = “pMF2| 3}¢] EUEH F&n;
Ab&A F7F A= -~ BEGIN VVVVVVVVVVVV
A7 E7F FE -~ END AAAAAAAAAAAA
Agent Builder= th&2 o] o -] tl o] g An] 2ol 783 o4 &

IS

Confdir list
B S8 22w 4% PR T8
Ayt dlelg Mulas

A~ I~
T AdFY

Monitor retry count,Monitor retry interval, Probe timeout

A o] op et @ % R B ARA o thA] A AHE Ao g Tt

Child mon_ level

PMFel A %83 2B ?) $5& 443k A48 Y £-& pufadn(IM)
AL
A oL AE FHoR gk gl o g 55 JuE UE

2% e tl o]} An] A i

EX
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#

# Copyright (c)
# All rights reserved.

#

AE RTR 7He) & oh& $5o A% W ool F4 o] 913 HA-DNS F4-¢ 4 ¢l 5= 7
o f5 55 Qo) Hel &yt

1998-2004 by Sun Microsystems, Inc.

# Registration information for Domain Name Service (DNS)

#

#pragma ident

“@ (#) SUNW.sample 1.1 00/05/24 sSMI”

RESOURCE_TYPE = “sample”;
VENDOR_ID = SUNW;
RT_DESCRIPTION = “Domain Name Service on Sun Cluster”;

RT VERSION ="1.0";
2;
FAILOVER = TRUE;

API_VERSION =

RT BASEDIR=/opt/SUNWsample/bin;
PKGLIST = SUNWsample;

START
STOP

VALIDATE
UPDATE

MONITOR_ START
MONITOR_STOP
MONITOR_CHECK

dns_svc_start;
dns_svc_stop;

dns_validate;
dns_update;

dns_monitor_start;
dns_monitor_stop;
dns_monitor_check;

HR -RIR 1Y 9] Al A &5 2 2 Resource type 55 AEE AdsloF Fvich 1
2 & A A Tor‘é 5ol Aok

F-RGMl A& 55 41 o] 29| o] £ ¥ 24HE T2 o} eh1|eh Sun A% RTR 7}l
o S5 A nol vk Aol whe o] F o) A WA FAL o ERbo| L b x| EAE &%
Aol of Gl Th(el 4= o -2 A 9]), W] 22 o] B3} 5F AW HH L L B EAZ T
A,

olefd 55 Auel et @ shx AR vhg 2T

m A 53 o] 5> Resource_type o5 FHET A5t A 1 (sample)
Vendor idE AFAAZ AEsla A F 013]' A FEE sk A s 3
A& 5ho] 7| A & P T U FHTHSUNW. sample).
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+*

A list of bracketed resource property declarations follows the
resource type declarations. The property-name declaration must be
# the first attribute after the open curly bracket of each entry.

+

# The <method> timeout properties set the value in seconds after which
# the RGM concludes invocation of the method has failed.

# The MIN value for all method timeouts is set to 60 seconds. This
prevents administrators from setting shorter timeouts, which do not
# improve switchover/failover performance, and can lead to undesired

+*

78  Solaris OS$ Sun Cluster tl o] E] A u] 2 7k gk 4] « 2004 94, WA A



RGM actions (false failovers,
to ERROR_STOP_FAILED state,

of the data service.

~ 3 HF HF HF

PROPERTY =
MIN=60;
DEFAULT=300;

Start_ timeout;

PROPERTY =
MIN=60;
DEFAULT=300;

Stop_ timeout;

PROPERTY = Validate_ timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Update_timeout;
MIN=60;
DEFAULT=300;

node reboot,
requiring operator intervention).
too-short method timeouts leads to a *decrease* in overall availability

or moving the resource group
Setting

PROPERTY = Monitor_ Start_timeout;

MIN=60;
DEFAULT=300;

PROPERTY = Monitor Stop timeout;

MIN=60;
DEFAULT=300;

PROPERTY = Thorough Probe Interval;

MIN=1;

MAX=3600;
DEFAULT=60;
TUNABLE = ANYTIME;

# The number of retries to be done within a certain period before concluding
# that the application cannot be successfully started on this node.

{

PROPERTY = Retry Count;
MIN=0;

MAX=10;

DEFAULT=2;

TUNABLE = ANYTIME;

# Set Retry Interval as a multiple of 60 since it is converted from seconds

# to minutes, rounding up.

For example,

a value of 50 (seconds)

Ao A E

o] B An] A
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# is converted to 1 minute. Use this property to time the number of
# retries (Retry Count) .

{

PROPERTY = Retry Interval;
MIN=60;

MAX=3600;

DEFAULT=300;

TUNABLE = ANYTIME;

PROPERTY = Network resources_used;
TUNABLE = AT CREATION;
DEFAULT = ““;

Sun Cluster7} A] 2~& & 2]
slod o} & 7] 23S AR
E2 245 H| o] x| “A Y S F AHH & é”% ?5‘—’3}’3*]&.
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A Z RTR 942 F 43S
= o] 7|2 3& A&t
Yt} Sun Cluster®] 739 | off gkell
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ANYTTME S © # A4 A= TUNABLE £4< 7Y DP. o] A2 tf| o] *1Hl 7} A3
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Extension Properties

The cluster administrator must set the value of this property to point to the
directory that contains the configuration files used by the application.

For this application, DNS, specify the path of the DNS configuration file on
PXFS (typically named.conf) .

PROPERTY = Confdir;

EXTENSION;

STRING;

TUNABLE = AT CREATION;

DESCRIPTION = “The Configuration Directory Path”;

Time out value in seconds before declaring the probe as failed.

PROPERTY = Probe_timeout;

EXTENSION;

INT;

DEFAULT = 120;

TUNABLE = ANYTIME;

DESCRIPTION = “Time out value for the probe (seconds)”

AZE RIR 314 F 79 &4 55 HH, 5 confdir?} Probe timeouts A 4§y
"/P. Confdir< DNS 74 vl B2 F 2 & A A3}, o] o] E2|= DNS7F A&
Hog XLE"‘}—“* 4 H 83 in.named I Y-S Lt A E bl o] B An| 29
Start % validate WA=+ DNSE A ZH6}7] Aol o] 5 % ﬂie AbEEhe] A ¢
Ei}i‘j/]g} in.named ¥ Q ol A 23 4 9l=A] L?_]‘SLLIE}
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sot
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el
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A Z dl o] ¥ 48] 29| PROBE M| 4=+ Sun Cluster 9 W &= 7} o} 2} /\]- A A 2]
v &= v} M 2bA Sun Clustere ©| W &Eof th & probe timeout EAHRE
A &5} A ke E A= S8l 2~ 32| A7} Probe_timeout 3 T é ‘F NES
RTR Lol 4 55 AR E o5k

= 37 L -7
Ee Wiz ¥s 75 A
o] Aoj A= A Z d|o] ] An| 2o RE Fu v £t AbgE = ohg 7 Sol dsl] A
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m 85 3o]x] “FE Ko thet FH 2]

>

UE $§ LRI BE W AE 2Bl M A& 40| path AA S Mgl
memmﬂﬂﬂﬁﬂﬂiﬁﬂﬂWﬁ%E%W£%4%
HEHGHAEHEHAHAH A H SR H B HEH SRS H A H R R R R

# MAIN
HH#HHEH R R R e R R

o

rr

™

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

PMF_TAG %! SYSLOG TAG W 41

Validate® A 23 FE WAE 2T E = pmfadms AHE5ke] o] Av] 2~ B
BB E A A A EAshe] A9 o] 28 A et 2 228 = putadne e
& 4= 9l PMF_TAG W45 A 9] 8l H o] E 5 Ao

28 20 WX A S 7]

d

PA7bA = 2 WA 23 HE= logger oS ]—%——5}-0:‘

Z3h o} 7 *ia" EE -t A3 3 1ogger°ﬂ = e SYSLOG_TAG W
£ A9 0}04 W A] ] 7} 7]%Elt Aol A 3, AY 15 2 A o] B AW
=3

EEdis st AEd U2 AAYE 54T YH O Z gysroe TAGE Ao gl
dns_probe, dns_svc_start, dns_svc stop % dns monitor check WA&E+&
40}7WHMFﬂmeﬁﬂ@qq@mthﬁmpﬂiEﬂﬁpMamg
loggerE A3k 7 -9).

R R R
# MAIN
R R R

PMF_TAG=$SRESOURCE_NAME .named
SYSLOG TAG=$RESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME

# Send a SIGTERM signal to the data service and wait for 80% of the
# total timeout value.
pmfadm -s $PMF_TAG.named -w $SMOOTH TIMEOUT TERM
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.info \
-t [$SYSLOG TAG] \
“${ARGV0} Failed to stop HA-DNS with SIGTERM; Retry with \
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SIGKILL"”

dns_monitor start,dns monitor stop % dns update "l &£ EE PMF_TAGE
tho 3t Zo] A 23t th(dns monitor stop WA Sl 4 pmfadme] AHEE 7 9).

R R
# MAIN

R

PMF_TAG=$RESOURCE_NAME.monitor
SYSLOG_ TAG=$RESOURCETYPE NAME, SRESOURCEGROUP_NAME, $SRESOURCE_NAME

# See if the monitor is running, and if so, kill it.
if pmfadm -g $PMF_TAG.monitor; then
pmfadm -s $PMF_TAG.monitor KILL

4 QA T A

RGM< validate® A 23 L&

]|

o = =5
W A oS3 Zo] &5}
method_name -R resource_name -T resource_type_name -G resource_group_naime

SIEE oS8 B EEE Felahe 22 agel F2 oF sk dolH vt

RTR 34 o] 7t v & Eof gt HE o] 55 A A7l o]t A& o] &

RIR ¥} Yol 9J&= RT basedir 53 Xqi"ﬂ A G E oY E o Av)A <l
o], A vl o] €] Au2=9) RTR ool 4] 7] cle 2] 9 ol 4 o] §-2
SEETE]

RT BASEDIR=/opt/SUNWsample/bin;

Start = dns_svc_start;
Stop = dns_svc_stop;

EE 2 as s Al AR A o] F5 YE & -R, A FE & vEH =

-TE Ao] A E IFS YEH = et A FU 2 AR E B E Ad sy

9 W Lo tfgk AA G W &2 rt_callbacks (1HA) 2™ A] sl o] A& x4

AlQ.

F -Validate Wl&EE F7F A AE 7 &5 = AL U &4 ol=2 QR
Wyt A zEH U Z}*ﬂfﬂ &2 100 #l o] A “5=F F KW | OIE x% al =X
ATA]O
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HH#HHHHHHH R R R R R R R
# Parse program arguments.

#

function parse_args # [args ...]

{

typeset opt

while getopts 'R:G:T:’ opt
do
case "Sopt" in
R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG

i

# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME=$OPTARG

i

# Name of the resource type.
RESOURCETYPE NAME=$OPTARG

i

logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, SRESOURCEGROUP_NAME, $RESOURCE_NAME] \
"ERROR: Option S$OPTARG unknown"
exit 1
esac
done

g = = o v 220} ofv)e} ALEA}
o Alqk 2] ) £ =9} Eolak AlAsh 77| 3R Heba of v AEE
- o

T A g e the 3 2ol mamnel A 3& 5t

parse_args “$@”

Q53w A1 2] A4

) W A E oA syslog 7|5 AHE51oq

o] F5FUTh Al & dlolE An| 2o BE F
scha cluster get () ¥ & Ab&3te] 28128 E 10 AHE-5 & syslog 7|69 W
55 A

SYSLOG_FACILITY='‘scha cluster_get -0 SYSLOG FACILITY®
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SYSLOG_FACILITY='‘scha_cluster_get -O SYSLOG_FACILITY"

if [ $? -eq 0 ]; then
logger -p ${SYSLOG_FACILITY}.err \
-t [$SYSLOG TAG] \
"${ARGV0} HA-DNS successfully started"

#2 A W4 gysroe FACILITYOl A =" logger W& 7|5 22 ALS-E o] WA
= 2y AH 230 7|2 4 gl o & S ,AE dlolE] Au] 29 start Wl
& th2 3 #ol syslog 715 HA 5t dlo] ] Au] A7} A2 E| gtk A A & 7]

A gk W82 scha_cluster get(IHA) AT A 5 o] x| & FFAx k4] Al 2.

A9 5E AnE A 2w o) 55 Yust 24 55 guel F A
AP EEEE E FE DR EE NIRRT S
A7k A A ol ghch

scha_resource get () & AF&5le] A28 Ao 55 A H 9
Ei X ?5”7“ TE AR o] G2 AR F YL o] A HH2 F

=g
= = Oi, ‘1’:4 Z dlo|E] 48|20 A Monitor start “ﬂiE% AAL Z2 3
gtk A ZEaRe RT basedir &%
7] & o] 8 E 2o /‘OLKE]-EE Monitor start ™
= th=7} Zo] RT basedir® <& HA3to RT basedir HIoll A4 o)

1_,

ofolgl 24} 2 IS A2 5
o4 Thele dolel Al

RT BASEDIR=‘'scha_resource_get -O RT BASEDIR -R SRESOURCE NAME -G \
$RESOURCEGROUP_NAME '

S 5% 408 A5 ol MRSt Bl B 5% el A %
8] o] 58 v o) WA A B} Yrik o] A4 e 5%
e LF YT o & S, Al ol Mu 2ol A Al 22O
probe timeout T T & FE Y F I Fhe AT thF awkE A
PROBE_TIMEOUT 4 2 Hﬂf‘r‘)ﬂ A3

probe_timeout info=‘'scha_resource get -0 Extension -R $SRESOURCE_NAME \

-G $RESOURCEGROUP_NAME Probe timeout®

PROBE TIMEOUT=‘echo $probe timeout info | awk ’{print $2}"°

5%« A

AT dolB Aul 2o A 2 A 73 F5 JHof| it ArE o
solEd ARE A& 4 I EF scha _resource get () F5TE A
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86

gl o] B An] 2 Ao

tolEl Aul A= FH A & 220 dEs 3} |

Prenet start MlAE 8} S8 A & 2279 bl &5 $A517] He stop B
Postnet_stop WAEE Al g3l of gk A E dlo] ¥ 4

=5 Fdgheh Prenet_start k! Postnet_stop% Al AF-E3E
g AbA g W &2 40 | o] A] “AFE-3F start U Stop M4

[
)
2
i i

Start HAE

dlolE AMB]2x AH S 2385 AHY IFo] oA 2ekelo] F AV AY ZF o] o]
u] 2ekqlo] F Abefol| A xhdo] A 8lE| = 7% RGM-2 &l & S8 2~ F =l 4]
Start MlAEE &5 WF &8¢ T2 7oA start WAL sd L E oA
in.named(DNS) ol &5 &4 3h3h o}

o] Ao M= ME && Z2 0o A8 start WA= F8 ol s Ay
th parse args () ¥, syslog 7|6 A 52 B 24 w4 &
8l sl o] A “EE Ao FF 7|5 Alg7el HHE] glom o

Yk,

Start WMAEQ AA HEEL 252 9| o]A] “sStart W AE"E AR L.

Start | &

DNS A 25 A E3517] Aol A& dlo] B 48] 29| start WlAEE 74 HHEe| o +
A 7Y (named. conf)o] FA A~ H AL 7h5gA] Fl g th named. conf o] AR &=
DNS A& A3 E s ste ol ZF5 gt

o] F v A~ = PMF(pmfadm)s AF-&3Fo] DNS ©| #(in.named)= Al A& o}
DNS7} T &= At Al &b d] Ao e 79 PMFE A A E 244 Fok A1 H sl4aks
DNS A ZHE A 23 o}, A A = 3l4=2) 7+ & dlo] B 48| A~ RIR 3}Y 2 & A

Al A A g o}

DNSE A& ste{H 74 t1¥ £ 2] 2 named.conf %ol Sl A W7} 2 23t} o
t + DNS A %5 A 25t7] Aol 74 Tl Ee| o} 9td & qA 28 5

Confdir 4 5% Jui 74 vl Eele AZE ATk o 55 A1 A=
RTR 5}l o] 49 5] elgrvich 2eiv} ololE] Au| 2% 742 o) oA B2l 2ot
A 914 S

et
>
il
s
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# find the value of Confdir set by the cluster administrator at the time of

# adding the resource.
config info=‘scha_resource get -O Extension -R $RESOURCE NAME \

-G SRESOURCEGROUP_NAME Confdir:

# scha resource get returns the "type" as well as the "value" for the
# extension properties. Get only the value of the extension property

CONFIG DIR=‘echo $config info | awk ’{print $2}'"

2% obF Start WA S+ CONFIG DIR 3 AH8-3te] ol Eaof A A 4
Z] Zhel g o}, oA 28 4 %i% 79 start+
3 88 9 o ] ”Start = A E FFRA AL L.

# Check if $CONFIG_DIR is accessible.
if [ ! -d $CONFIG_DIR 1; then
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \
"${ARGV0} Directory S$CONFIG DIR is missing or not mounted"

exit 1
fi
& z2 33 g && A E5H7] Aol o] WA E% named. conf TLP‘”O] EA) ah=A)
a7l Hall 2 HALE STt o] stdo] EAISHA] & 9 startE L7
A5 7|55t 57 A2 FE ot

# Change to the $CONFIG DIR directory in case there are relative
# pathnames in the data files.
cd $CONFIG_DIR

# Check that the named.conf file is present in the $CONFIG_DIR directory
if [ ! -s named.conf ]; then
logger -p ${SYSLOG_FACILITY}.err \
-t [$SYSLOG_TAG] \
"${ARGVO} File $CONFIG DIR/named.conf is missing or empty"
exit 1
fi

S8z A%
ol flAE &= ZZ A~ A} 7|5 (pmfad ) Abgsled S8 =g g AS ARG
pmfadm 4 & —% Ab-gshH A A = A1 ZE Z e ¢

£ 44T 5 UdF Y RIR # el = &8
= Retry_countil' ol 23t A| =5 3 5}
=2 G u7} £3k% o olgTh

SR AAANE NS L F A

5}

=i

| A]
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Start W45+ scha_resource get () ¥ 5 AH-§-3ko Retry count %
1

Retry interval e AA S o] Mg ke A WSel Ak 19 D]-—°— o|
A= -n¥ -t L% Ab-g-3hed o] 218k FHE& pmfadmel A& o}

# Get the value for retry count from the RTR file.

RETRY CNT=‘scha_resource_get -O Retry Count -R $RESOURCE NAME \

-G SRESOURCEGROUP_NAME"

# Get the value for retry interval from the RTR file. This value is in seconds
# and must be converted to minutes for passing to pmfadm. Note that the

# conversion rounds up; for example, 50 seconds rounds up to 1 minute.
((RETRY_INTRVAL='scha_ resource get -O Retry Interval -R $RESOURCE_NAME \

-G SRESOURCEGROUP_NAME"' / 60)

Start the in.named daemon under the control of PMF. Let it crash and restart
up to S$RETRY COUNT times in a period of $RETRY INTERVAL; if it crashes

more often than that, PMF will cease trying to restart it.

If there is a process already registered under the tag

<$PMF_TAG>, then PMF sends out an alert message that the

process 1is already running.

pmfadm -c $PMF_TAAG -n $RETRY_CNT -t $RETRY_INTRVAL \

/usr/sbin/in.named -c named.conf

H H H H HH

# Log a message indicating that HA-DNS has been started.
if [ $? -eq 0 1; then
logger -p ${SYSLOG_FACILITY}.err \
-t [$SYSLOG TAG] \
"${ARGVO} HA-DNS successfully started"
fi
exit 0

pr=s
Start 55 AHE|
Start MlAEE 7|8 S8 22 O3] AAZ AY Fo|i AL 7He T wirkA] A3 A
E FEAE ot 5 E5] 45 o} 2 dlo]g AMu| A7} glE A Sols oS 18
Utk AFS elsl= 3 7hA] W S start MlAEE $ 8567 Aol 4 22392
HAFsho] A3 Sl x| #elsles Ay} dlo]EHo V\E} A i e
o) A9 ¢4 ZaYo| FE BT £7]5 6l FAY 5 9l E 1 RIR 9|
Start timeout & AK IS FE3| =4 ‘4 Al of ).
F_AZ doly Muj~9 &4 7 g8 29l DNS& A& sk7 A &= 27 A E 4

°| ¥ *1‘1]’\ = Ae AR SR8 el DN87P AR TolA #lshr] Hs EHE

AeAl o uie

o WA~ =7} DNSE A A6t A] Jrabar As) el = %E‘% 73 RGM2 -8 W& 2

sl Failover mode %5 A HEE AU Th Al E dlo] B A{n] 2~

Failover mode 5% AW Z Wi & o7 "é’@ﬁ]—xl ? ouvw g /\Ei FHe| A7} 7|2

He ’i—/\] sfa ok e A QoA 2 7 o]l 55 B 7|24 NoNES ZHA Y Tt
o] 4 RGM£ tole Au] 2ol A& HAst= A ool ot & £A & F5hA 5

o ELa e ol 4] thAl Al s}l ohE e Aol v shel AL A} A slo] B

ol
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Stop WA=

Stop W45+ HA-DNS A& 233l= A 15 o] =24 2= ekglo] 5| A X}
o 2ol ekele] =l *JEMW Aol v g stE = Al S A R4 &
EgUth o] WlA=E dld 2=l 4 in.named(DNS) tl &< 5 A gt}

ol Aol A= A& S& 2ol AH8-H stop WA= F 8 FE s 2y
=5 parse args () 3} syslog 7s AW Eo) nE M v Lt FEEH 752

) o,
81 #| o] A] “H & | L= o
e},

Stop Wl A= HA BE-L 055 # o] 7] “Stop W AE"E HEFFAIAL.

| &5 7% Zﬂ*”"ﬂ A Elo] slom o] Aol A= 7%

Stop N &

ol Mu|A FAE AR uls 7| BA o2 T yx] A}g-S e sl of gk A WA
v oAA 25 st AYveh A $EE S5k F A9 WS pnfadme
E3) SIGTERM A3 5 Bl = A}

2 dlo]8 4| A5 Stop failed AEH7} B[ A] G =& AAZ F 2|5}
E FYsle 7 £2 2 pofadns 3 sSIGRILLAZE Rl

AE dlolE] 4] 29] gtop WAEE o] AE EF a gt o] HlAE =
SIGTERM A3 & Bl t}So] A3
SIGKILL A& ® it}

DNS % A & I sl7] Ao stop HAEE TEA AV AR
|

ZZ2A| 27} A8 FolH stops PMF(pmfadm)E AF§-35fe] o

o] stop MAEE W5 Aol AT HA start YlAE 555 E3) tlo|E A
25 A Z3hA] 92 A RGMel A] Stop HAEE T SEH A= oF S AR AF o] 4]
751"% Aol AV AFEE FAH Aol = sl A °ﬂ*1 Stop MA&E=E &5 4 3)
Stk webA o] stop Wl A== DNS7]' A Fo] ol Aol = AT A E FEF
Yt

S& 2RI 5

Stop Ml& =+ dlo|E *131 = F A5k ¢
SIGTERM 4l &5 A}-§-8l= 1‘7:1'7:4 o] Avt ghntgk
WA o] Avt =g WAl Al gtk stop Wl A E & Stop_timeout #(Stop M4
57]‘ HEgkE] of of 3l Al Zh& 7FA stk 19 off stop WA=+ ths A& 7EL°]
o] A7te] 80% 5 ¢rtshAl F Al sk vl el 15%E WA & F A5k o ¥
] oh (5% o 2k ).

STOP_TIMEOUT="scha_resource_get -O STOP_TIMEOUT -R $RESOURCE_NAME

\

gk 27415 WAl & pmfadms 3l
WA g TGKILL A3 &8 AHg e &

5% ¢ MZ | o] E] An| 2~ 89



-G SRESOURCEGROUP_NAM?
( (SMOOTH_TIMEOUT=$STOP_TIMEOUT * 80/100))

( (HARD_TIMEOUT=$STOP_TIMEOUT * 15/100))

Stop W A£E+ pmfadm -g& AF-&3Fed DNS dl o] A3 F 2l A

hel gt} DNS

ol AgY Fo|H stop Ml A=+ $4H 22 DNS Z2AAE F5517] ¢l pmfadm
w Fof

H
|
-sE AFg3le] TERM Al ZE Byl A7 2332 80%7)F AWt Foll =

A

| = o] A&7 =
RAAE FESHA BT H$ Stop SIGKILL A 55 Ry A7 2339 15%

ool o] AIEE ZRAAE FReIA ER A4S o FlLEE 05 WAAE V]S eln

L5 A E TR

pmfadme] ZE2A 25 3
Fata AE A E SR

DNS Z 2 A 27} A3
AAE 71 Eetal A A2 SR o
>=

# See if in.named is running, and if so, kill it.
if pmfadm -g $PMF_TAG; then
# Send a SIGTERM signal to the data service and wait for 80% of

the
# total timeout value.
pmfadm -s $RESOURCE NAME.named -w $SMOOTH TIMEOUT TERM
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, $RESOURCEGROUP_ NAME, $RESOURCE NAME] \
“${ARGV0} Failed to stop HA-DNS with SIGTERM; Retry with \

SIGKILL”

# Since the data service did not stop with a SIGTERM signal, use
# SIGKILL now and wait for another 15% of the total timeout value.
pmfadm -s $PMF_TAG -w $HARD TIMEOUT KILL
if [ $? -ne 0 ]; then

logger -p ${SYSLOG_FACILITY}.err \

-t [$SYSLOG_TAG]
“${ARGVO} Failed to stop HA-DNS; Exiting UNSUCCESFUL”

exit 1

fi
else
# The data service is not running as of now. Log a message and

# exit success.

logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \
“HA-DNS is not started”

# Even if HA-DNS is not running, exit success to avoid putting
# the data service resource in STOP_FAILED State.

exit 0
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fi

# Could successfully stop DNS. Log a message and exit success.
logger -p ${SYSLOG FACILITY}.err \
-t [$RESOURCETYPE_NAME, $SRESOURCEGROUP_NAME, $SRESOURCE_NAME]

\
“HA-DNS successfully stopped”
exit 0
pr =3
Stop 55 AHH|
Stop Ml&E= 7|82 & 22 0o AA R A E w7t A ¥ AHE FHA= gt
s 53] FE5% b & dlolH AulA7) 9ls A Sole v ek JF%X] s 7
dlole] 7} =42 4 lF T

dlolEuo] A0} 2 BAkel &8 22O AL FA EFo & RIS AT
3 9lS 9 RTR ¥ 9] Stop timeout 55 AR S S8 =4 Aok g
Sh=
o] M| £E7} DNSE S A8HA] %ot A A2 $5F 4 RCGMS & WS 2
Asl= Failover mode 55 AR E AU A E dlo|E Au| A=
Failover mode 5% ZJEE HA Ao 7 HAs)A gomr Fe| e B A} 7)
He FAleta o 7L§ AGHA] @& S o] 5F AR 7|23 NoNES H Yok
o] 7% RGM= dl o] Au| 29 AE| & Stop failed® AAsI= A oo tf & £ X
2 A5k ouch 58 T2 19 g 2A 2 2453 Stop_failed HHE Aol u
et Helol W

——

= o

Q&= ¥ E A
A S& =2 732 DNS A4 (in.named) 2| ot /‘é% 2UEs7] fal 7| E o/ 2
HEE 7+ Yt &/ BYEE e o2 A

® dns probe nslookup<s A58l A Z dl o] E] An] 27} A o] 5}= DNS A} £ o]
A5 S S Ao 22 Y s DNSE Y Fol b 47 o
W 4E = DNSE £ E thA] /\lﬂo}ﬂ sl Al st AL A A A A Sle] @EP
dole Au|2E o} o A FYsEE RGMel & A o)

® dns monitor start -dns probes A& she FW wlA= Ytk BB o] A}
& 75l Al A% A E vlol ] Au] A7t 2ekelo] 5| RGM2
dns_monitor start® AtFoE TEFTE

® dns monitor stop-dns probeE ?7(] Clae %11 W =g th A E dlolE A
A2 9 xelel o g M3slr] Aol RGME A5 2% g s_monltor_stop% &
UL‘/I"/}

® dns monitor check-PROBE ZE 1 o] to|E] An| A5 2| =& v e
w) 4 BT S A 4 oA sl 96l validate MIAEE S &6

2] o] 2=},

5% ¢ MZ | o] E] An| 2~ 91



AL 221

dns_probe ZE 1 AF H]O]H An| 227} A o] 5h= DNS A o] A& &9l #] &3l

sle AEH R /“5”51 ZRZA2E THEYT dns _probes A E dlo| ¥ Au] A
7} gl o] ¥ ¥ RGMel A X}%,‘Zi 3 %3l dns monitor start WA Eo 93|
Alzbgiv e, dl o] B 48] 2= RGMell A A& vl o] B Au| 22 e xelel o2 H3ha}y)

Aol %3} dns _monitor stop “ﬂ’“EC’ﬂ ol FA v ch

ol Aol M= A& &8 220l AH8% pROBE Wl A=2] F9 Fol vfsf 23
t}. parse_args () %L—’F, syslog 715 A4 52 & W v a=el 35
81 o] 2] “EE WAoo FF 7] A Fel “”*5]01 slem o] "ol A= thFx

Yt

PROBE W| A& 9] A A H5-2 258 9| o] 2] “PROBE Z & 13" & HZ 54 Al L.

24 A2

Hales 3 222 A s Hnslookups AHE3le] & AT DNS Al o] A3 Fal x|
gHelgtyth DNS7F A8 52l 7% 7 Al Thorough probe interval Al 2F A 9]
5% gy o5 A9 AR 4 Tk A4 AL ohA] AAE S,
DNS7} A& o] obid 4 o] 2282 DNSE 22 2 T}/ *]X‘;}ﬂ ¢l el A =317
v A A E A& Bl o] uhl d] o] B A R] AE thE = A sl EE RGMe 847
Y},

o] 22 1ol = thF 55 AH gho] T gt

® Thorough probe interval — HAH7} Al A7 st 717 2 A

® Probe timeout — AAFE 3 5}= nslookup ol A HARe] A7 =33 A&
® Network resources used-DNS7} A3 <l IP F4 74

B Retry count ¥ Retry interval — A A A A= 3l 2 o] 2 g A| =7} A4l E]
=717 XA

® RT basedir - PROBE Z & 183} gettime w2 2| E|7} 235 v & B 2| 74
scha_resource get () &5+ tha ol olzlg 55 FH O S A st 4 W
ol A g o}

PROBE_INTERVAL='‘'scha resource get -O THOROUGH PROBE INTERVAL \
-R SRESOURCE_NAME -G $RESOURCEGROUP_NAME'

probe timeout info=‘scha_resource get -O Extension -R $RESOURCE_NAME
\

-G SRESOURCEGROUP_NAME Probe timeout®

PROBE TIMEOUT=‘echo $probe timeout info | awk ’{print $2}'"

DNS_HOST='‘scha_resource_get -O NETWORK RESOURCES USED -R $RESOURCE_ NAME
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\
-G $RESOURCEGROUP_NAME'

RETRY_COUNT='scha_resource_get -O RETRY COUNT -R $RESOURCE_NAME
—G\
SRESOURCEGROUP_NAME"

RETRY INTERVAL='‘'scha_ resource get -O RETRY INTERVAL -R $RESOURCE_NAME
—G\
SRESOURCEGROUP_NAME®

RT BASEDIR=‘'scha_ resource get -O RT_BASEDIR -R SRESOURCE NAME -G\
$RESOURCEGROUP_NAME '

F —Thorough_probe interval™ Z A|AHl Ao 55 A1

scha resource get () = Zkakuk
©] 7% scha_resource get ()= %l’ & ubEhgh T} gk
4 e AhgghLle)

T I
gty tl Probe timeoutd %
]_

A8 2= 0] qbg 4 7 A}

ZAAF AA = nslookup ™ % ©| 73t while FZ vt} While FI ci% o] 4] nslookup

o9 AAsk7] $1%E Al 3ol A Tk probefail 2 retries W= 022 £7] 3}

He}

# Set up a temporary file for the nslookup replies.
DNSPROBEFILE=/tmp/.SRESOURCE NAME.probe
probefail=0

retries=0

while &= AHA| = )8 2l S =3 ghy o},
m AAe] U X HA 7

® Probe timeout 5
hatimerun% 2185} o A &g

while
do
# The interval at which the probe needs to run is specified in the
# property THOROUGH_PROBE_INTERVAL. Therefore, set the probe to sleep
# for a duration of THOROUGH PROBE_INTERVAL.
sleep $PROBE_INTERVAL

# Run an nslookup command of the IP address on which DNS is serving.

5% ¢ M=

o

H
5’—59] dE Bz Aol 71223k probefail 4
A ® 7 ¢ thE DNS 419 7} opd A1 E dl o] B] A{n] 2ol A

= H
o =] = = = o
S ALs L A T AEE A H Sl nslookups

AR g e}
1
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hatimerun -t $PROBE_TIMEOUT /usr/sbin/nslookup $DNS HOST $DNS_HOST \
> SDNSPROBEFILE 2>&1

retcode=$?

if [ $Sretcode -ne 0 ]; then
probefail=1

fi

# Make sure that the reply to nslookup comes from the HA-DNS
# server and not from another nameserver mentioned in the
# /etc/resolv.conf file.
if [ $probefail -eqg 0 ]; then
# Get the name of the server that replied to the nslookup query.
SERVER=' awk ' $l=="Server:" { print $2 }’' \
$DNSPROBEFILE | awk -F. ' { print $1 } ’
if [ -z "SSERVER" ]; then
probefail=1

else
if [ $SERVER != $DNS HOST ]; then
probefail=1
fi

I SRR E

probefail 71 0(#d &) o] obd thE FtH -9 nslookup W& o] A 7F 2= AL A
Z 48] 29 DNS7} ol Aol A &S BilttE o vy, o] 23 29 DNS *1“1
-‘E A A E A5 slA] fom & F FUE & decide restart or failover () &

TE &5l dloH *1“] 2 28R thA] A2 Al A ofu W dlo]E] Au|AE ‘4
E g fdgets RGM°ﬂ 23 7 A AA T probefail 709 73 A
/\}°ﬂ A= “ﬂ/‘]xlﬂ R R AR =

if [ $Sprobefail -ne 0 ]; then
decide restart_or_failover

else

logger -p ${SYSLOG FACILITY}.err\

-t [$SYSLOG_TAG]\

"${ARGV0} Probe for resource HA-DNS successful"
fi

decide restart or failover() f?:}fr% A ZF ZH(Retry interval)¥} A5 ]—’F

Retry count)E AF&35le] DNSE 2 ZHZ tfA] A &3 7l ] ofvW Eﬂolﬁ L] Eat

o2 =2 TG EE RGMl| ST Al A ZA G o] 4= the 7d—t1'*

A= E T3 (258 H o] ] “PROBE 2= & 137 o] A]

decide restart_or failover ()9 L= &5 Fx).

a3 ARl A dolE A A Thal A AT o5 o A4 & 7] 250
retries ol A 7hEH & S 7AYok

a3 A A7) b A% Ao] E3HE A% BlolE] AulAE thal AT 2 R
AR S 7] Sk b HE ARG o e Ao

/-\
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o reislo] oo gl 2o a4 e

m A EF 7R AIZHE A 5] HEl gettime TR EIEIZF AFSEH UL o] SR EE|=
RT basedir "/]E"EE] ol *J—’ii‘cT]- CEZzaddy E]-.

o} o3t *IE7P 741451“ A& 7”4%‘%4 o] 1?‘& S
ol A 5(300&) &9t F H A =E st Zoln S A A AE o] 7|
e A s

B TUT oA H]O]H A B 25 ohA] A #H5L7] 918l restart_service () ¥
7t ZE U o] Fpoll ol A E WS o3 A, 95 9 o] A] “H| o] B] A~ o}
A A A2 g B A A S

® scha control () API 47+ GIVEOVER w4 3} 37 A& 5] o Al & d| o] B A ]
25 2 @sle AY 15 S 2 Zelel o B Agela of 2 R Eof A tha] EEkelo g
A2 o,

ol o] B 4] 2 thA] 4] 2}

e e Eo A o o] Au AT tha] 2] 2Hal7] 99

decide restart or failover()e°l &3l restart service() 57t =&Y
o} o] W e g SR o,
m tlo|E Mu] 27t ol s] PMFel 555 o] $l=A] 2l ek dlolH An| A7) 14
3l S5 5of gl A9 ohe Ao S S o)
m dlo|E Au]29] gtop MAE o] 5T stop timeout & AFHh
B hatimeruns AR§-3lod tlo] B A{n] 2ef tfdt stop M AEE A &GO E A
Stop_timeout #t= Ae3vch
m (dlolH Au|art 4gA o FAH ) dlol B ¥ o] start WAL o] F

3 start_timeout #= AFHth
B hatimerune AF-&3}e] dlo]E] Au] 2o th3t start Wl AEE A]=Hal A
Start_ timeout #t& ALt
m dlo]E Au]27} o] o] A PMFel| 555 A & 7§—°r ol o] ¥] A u] 27} PMFel A 3]
L5 #HY A= 3leE 2ok A S oo web4] scha _control ()
47} GIVEOVER &4 7 @7 S& 5 o] dlole] AulAs ohE r =2 s dovd

vt

function restart service

{
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# To restart the data service, first verify that the

# data service itself is still registered under PMF.

pmfadm -g $PMF_TAG

if [[ $? -eq 0 1]1; then
# Since the TAG for the data service is still registered under
# PMF, first stop the data service and start it back up again.

# Obtain the Stop method name and the STOP_TIMEOUT value for
# this resource.
STOP_TIMEOUT="scha resource get -O STOP_TIMEOUT \

-R S$RESOURCE_NAME -G $RESOURCEGROUP_NAM?
STOP_METHOD="scha_resource_get -0 STOP \

-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?
hatimerun -t $STOP_TIMEOUT S$RT BASEDIR/$STOP_METHOD \

-R SRESOURCE NAME -G $RESOURCEGROUP NAME \

-T $RESOURCETYPE NAME

if [[ $? -ne 0 ]]; then
logger-p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} Stop method failed.”
return 1
fi

# Obtain the START method name and the START_ TIMEOUT value for
# this resource.
START TIMEOUT="scha_resource_get -O START_TIMEOUT \
-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?
START METHOD="scha_resource_get -0 START \
-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?
hatimerun -t $START TIMEOUT S$RT_ BASEDIR/$START METHOD \
-R $RESOURCE_NAME -G SRESOURCEGROUP_NAME \
-T $SRESOURCETYPE_NAME

if [[ $? -ne 0 ]]; then
logger-p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} Start method failed.”
return 1

else

The absence of the TAG for the dataservice

implies that the data service has already

exceeded the maximum retries allowed under PMF.

Therefore, do not attempt to restart the

data service again, but try to failover

to another node in the cluster.

scha _control -O GIVEOVER -G $RESOURCEGROUP NAME \
-R $RESOURCE_NAME

H o H H

fi

return 0
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RGM< A= o] /\1H]*7]- <2kele] ® ¥ Monitor start ®l4&
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EE3E

ol

Fod

o] Aol A= AE S& EEJ_E” °ﬂ A1-4-%l Monitor start MlA&E 9] F8 F2o tf 3
A3t parse_args () &, syslog 715 A 52 & I w4t 355 7]
o 8l H o] A “EE vl FF 75 Al el A Ee] o o] el M=

§2 o
oy 1
A

ct.

Monitor start PlAE9] A 552 263 70| A “Monitor start WlAE"E

ERIRR

Monitor start 7H$&
o] W& == PMF(pmfadm)E AF-&3ked A AHS Al &g o

ERBE

Monitor start Wl&2EE RT

gk A AR o) E& AT o] Wl AEE pmfadm®] F-3 A A=
& A5k HARE Al A s o] s

glo] b Al S Taty 2 A Eatrhs S ou] g},

# Find where the probe program resides by obtaining the value of the
# RT_BASEDIR property of the resource.

RT_BASEDIR=‘scha_resource_get -O RT BASEDIR -R S$RESOURCE NAME -G \
$SRESOURCEGROUP_NAME"®

# Start the probe for the data service under PMF. Use the infinite retries
# option to start the probe. Pass the resource name, type, and group to the
# probe program.
pmfadm -c¢ SRESOURCE NAME.monitor -n -1 -t -1 \

$RT_BASEDIR/dns_prObe -R $RESOURCE_NAME -G $RESOURCEGROUP_NAME \

-T $RESOURCETYPE NAME

Monitor stop Wl4E

RGM2 A1 & d| o] B An]| A7} @3z ekelo] ¥9) & wf Monitor stop ™4

*d dns_probe?| A& A g ch

5% e

A

B

RT basedir 53 AKX & 71X 814 PROBE Z 2o

FA(n-1,-t-1)

o] B An] A

S AR o) AN @ A5 PMEA 4] A2 A 2

=5 5%3}
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o] Aol A= AE S E Eila" °ﬂ #H&-%l Monitor_stop MlA=2] 9 el o5
A3t parse_args () ¥, syslog 7|5 HA 59 2= i"” LS F5E 7]
o8l o)A R E A me] 5 2% A5 e] Aol olom o] Hel At A

ek

Monitor stop WlA&E 2 AA| &5-2 265 7 o] #] “Monitor stop WlAE"E FEs)
A]A|O
H .

Monitor stop 7H$&

o] W& E = PMF(pmfadm)E AH-&3he] ZAA7F Ad Felx] Elsla HA7 A3 59
7% ol & F A g}

EUH FA

Monitor stop Wl&E & pmfadm -gE AHEsle] HAb7E A Fl A Felsta HAk
7F A3 5 7% pmfadm -s & AFEste] o] & FA gtk AL} olu] F A E Aol
TolWiAEE TR FESIEE WA= HEAdo] BAH YT}

# See if the monitor is running, and if so, kill it.
if pmfadm -g $PMF_TAG; then
pmfadm -s $PMF_TAG KILL
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \
"${ARGV0} Could not stop monitor for resource " \
SRESOURCE_NAME

exit 1
else
# could successfully stop the monitor. Log a message.
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \
"${ARGVO} Monitor for resource " SRESOURCE NAME \
" successfully stopped"
fi
fi
exit 0

F9] - TERMY} Z2 vA = 7453 A &7} o2l K1LL Al 35 pmfadm} 7 283}
o] 7“}2 kil °F Fuch 218 A 4E A o—rMonltor _stop WA=} F3 2 A
S AL A= A Zbe] 23bE  glF T o] EA 9] "l PROBE W AT 7} dl o] B AR A
£ thA] A& A A e of & A $- scha control ()& £&3517] W&o
scha_control () o] tle]E Ar]|~E 2 =zl |02 Ajst= J’]'XEJ—O/] dHZ
Monltor _stop= & W Monitor_stop®| vt~ 3 7h5 3 A S5 ARE-EHH o |
4 E <+ scha _control ()| $EE7]E t7|slH A YA A =2 scha control ()
’CMOI’lltOI‘_StOpO] SE 75 7| vhelH A LA AR H e
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Monitor stop 53X A H

Monitor stop "4+ PROBE W AEE TZI"T—L} T e A LF AR E 7)E
Utk RGME 7] == o 4] 412 o] o] E] A{¥] A& MONITOR FATLED 4] & W&

o] lall 7] Eof o] ‘%MHQJ T %%bli}.

Monitor_stop< AAMF F A= 7] A7bAl FE A= oF Huieh

Monitor check ™|4&E

PROBE W4 E7} dlo]E] Mu|AE £&slE= AY IFS A =2 A doeHslea A

£ wjutc} RGM< Monitor check WlAEE $& 3 ch

o] ol A= AE & Z2 1ol A8 Monitor check ™ 4= 2
3| ‘éﬂéf‘b}‘/]q parse args () &5, syslog 715 A4 52 2& 2
752 81 o)A “EE Wi FF 7% AlFel A E e 9l ol om0
A kg h

Monitor check W4 E 9] AA 852 267 7 ©| Z| “Monitor check Ml AE"E

344 A2

Al A== e W AEet 55514 ¥ X F Monitor check WlAEE T3

ek,

Monitor check WlAE+ /‘H XS o] A4 DNS 74 HH ERE A&

3k 4= 9l =x] 3k

3

317] 918 validate M A=3 55§t} confdir B4 52 J B = DNS 74 Ul
Eg] & 7be] vk mheb A Monitor check< throll vh& A A H validate W&

o] HZ W o|E3} confdird #E I thSo] IS validateol %

# Obtain the full path for the Validate method from

# the RT_BASEDIR property of the resource type.

RT BASEDIR="scha resource get -O RT _BASEDIR -R SRESOURCE NAME \
-G $RESOURCEGROUP_NAM?

# Obtain the name of the Validate method for this resource.
VALIDATE METHOD="scha_resource get -O VALIDATE \
-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?

# Obtain the value of the Confdir property in order to start the
# data service. Use the resource name and the resource group entered to
# obtain the Confdir value set at the time of adding the resource.
config info="scha resource get -0 Extension -R $RESOURCE NAME \

-G $RESOURCEGROUP_NAME Confdir™

# scha resource_get returns the type as well as the value for extension
# properties. Use awk to get only the value of the extension property.

CONFIG DIR="echo $config info | awk ‘{print $2}'°

# Call the validate method so that the dataservice can be failed over
# successfully to the new node.

54 e

SRR

o] Bf An] A
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$RT_BASEDIR/$VALIDATE METHOD -R SRESOURCE NAME -G $RESOURCEGROUP_NAME \
-T SRESOURCETYPE NAME -x Confdir=$CONFIG DIR

AE g 2o dlole) Aung saEste o 54 m=0h A3a) 2Hels
= Wel tal A= 100 sl o] ] “validate Wl A="E FHESAYA L.

o5 A gdle| E A
AE dlolE Aul e Felze] el del )8 $5 A8 i o] 2E A 25 99

Validate ¥ Update M|&=& FH 3},

Validate WA=

Al o] mbsol A o o} ghe] A& Sl Aol A S 23 25 55 H Rt
o] E= uj RGM< validate |AE235 5&3 Yt} RGMS WE7L ol E
457] Aol validate® TE38IH Yoo oA o] WA=V} A T8 A=F 1
2 F 9 utE7] e gdlolEvF F A

RGMo A 55 AR E A3 AY ZUE 7l status 2 Status msg A 55 AR
S AT ot of et FE] AE T AL Ee 25 55 BRI HAE A Folqt

RGM< validates i%%q r/]-.

F —Monitor check "4 =+ B3 PROBE " 4 E 7} H] o] H *‘] H A5 A =2 oo
2wt A/ =3 wjutr} validate MIAEE WA A 02 S &F )

Validate 7| &

RGM< gjHle|EZ 55 HH 2 gh& n|Zoto] oh & vl o= AdE = g5 g
7t °‘X}9P 7 validate® E%' veh whebs] A E dlo] B Auj 9] o] mlAE =
F7} A xE Aelshr] $l8l ofE parse_args () & T’::— Al of gt

AZ dlo]E Au]~2 validate "l =Y 55 AR, 5 confdir F 55 AW
E Elght) o] 55 AR = DNSY A3Agl Zedo] 583 DNS 74 tldE &

she) v o,
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dlolBl & E3Fst=A o F-E 29

Y

parse_args () &7} RGMeoll A A3t o &

&
= A validates A A Confdir %—% AR ASE A =g}

% Aol A confdire] Fte& AT &

Validate= scha resource get ()= AF&3le] A A :r"/H of] 4| Confdir-‘i] e o
Stk 238 oS A gg B el v} Al A 7b5gkx] 9 v] o] 9l x| 9 named. conf 3}

A& ZFsh=A 2elstr] gle s L E AAbE

validate”Z} A3 Al 2 $E& A confdiri ol & 55 A X9 ddlo|E
= Aol Ao
2 B =L A~
Validate Wl £E T 4 &
RGM< th& 24 v A= o} &he] of 2] 7)) M4 313k5 validate Wla=ol A5t
% Validates DPE Aot = gl AAE 2 45 A S 2a R gy
th. validate % o} & 4 v L of| A== w7 W gol gk ApAI & W &2
rt_callbacks(1HA) B A #| o] x| & FHEs4 Al L. th52 validate
parse_args () 75 HogFTh
HHHHHHHH AR R R R A A R
# Parse Validate arguments.
#
function parse args # [args...]
{
typeset opt
while getopts ’‘cur:x:g:R:T:G:’ opt
do
case "Sopt" in
R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG
G)
# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME=$OPTARG
T)
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# Name of the resource type.
RESOURCETYPE NAME=$OPTARG

i

# The method is not accessing any system defined
# properties so this is a no-op

i

# The method is not accessing any resource group
# properties, so this is a no-op

i

# Indicates the Validate method is being called while
# creating the resource, so this flag is a no-op.

i

Indicates the updating of a property when the

resource already exists. If the update is to the
Confdir property then Confdir should appear in the
command-line arguments. If it does not, the method must
look for it specifically using scha_resource get.
UPDATE_PROPERTY=1

H H H HH

i

# Extension property list. Separate the property and
# value pairs using "=" as the separator.
PROPERTY='‘echo $OPTARG | awk -F= '{print $1}""
VAL='‘echo $OPTARG | awk -F= ’{print $2}'"
# If the Confdir extension property is found on the
# command line, note its value.
if [ $PROPERTY == "Confdir" ]; then

CONFDIR=SVAL

CONFDIR_FOUND=1
fi

logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \

"ERROR: Option $OPTARG unknown'
exit 1

esac

done

o} & WA= parse args ( ) T} A R o] = A o] 5E AATIER,
A 25 o] T A A= ¢ W RGMe| AEd Al 78 E A A= T EWHLE AT
o

ALdE duolEsle Tt A 55 ALE HF557] 8l o]l WlA=7 3 EFHERE A
2H Ao 5= AR E el r T8I, 7* IF S5 AREYEIH =g & E
AL ZA =5 dAste A5s JElllec & Eﬂl A
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u £ 71+ UPDATE PROPERTY & W 9] 3t& 1(TRUE)E A5 x Tef 1+ fdl o]
Eg 524 l o] 53} g AA T Qo] EFE 55 AR F skt
Confdi rJ <$- CONFDIR 4 Hﬂ of 8w gko] A 4=" CONFDIR_FOUND 57}

1(TRUE) & Ié J U o},

Confdir A%

MAIN T<oll A validate+ HA CONFDIR {55 0l EA3 2 ARt
UPDATE_PROPERTY % CONFDIR_FOUND<E- 0

CONFDIR=""
UPDATE_PROPERTY=0
CONFDIR_FOUND=0

o]o] X validate® parse args () & £%35lo] RGMe| A& AAE 7+ &4 EH

o},

parse_args “se@”

O™ th validates 5 FH gulo]EQ A2 validate’t E&EF =42
Confdir B3 S5 AR HE S A=A E HA YT validates Confdir

= Aol ghel sl shelak ohy, ol e ¢ £ Al ol A Aol E
'&E@LL] =

if ( (( $SUPDATE_PROPERTY == )) && (( CONFDIR FOUND == )) ) then
config info=‘scha_resource _get -0 Extension -R $RESOURCE_NAME \
-G SRESOURCEGROUP_NAME Confdir:
CONFDIR=‘echo $config info | awk ’{print $2}"°
fi

# Verify that the Confdir property has a value. If not there is a failure
# and exit with status 1
if [[ -z $CONFDIR ]1]; then
logger -p ${SYSLOG FACILITY}.err \
"${ARGV0} Validate method for resource "$RESOURCE NAME " failed"

exit 1
fi

F-53] 99 I =+ validate”} §lHlo]|E A3} 2 5% 5| =4 (SUPDATE_PROPERTY

== 1)% HHE H =5 BE7} HLﬁ | 7] °},\1'—‘:‘7<](CONFDIR FOUND == 0) &2l 3}
olo]| d35l= 7§ scha resource get( S 283t confdire] 714— s AA
gttt confdire] M# Eoll 4 WA % 7 -%(CONFDIR_FOUND == 1)

scha_resource get () () o] ek e} parse_args () §<4oll 4 CONFDIR 35 54

1% vt validate "l &=+ CONFDIR #& AH&-35lo] T 2 B al oﬂ N AT = e

A ZFl g ok el g 2o YA~ 5 gl AT validatew 25 WAIAE 7] 53}

I FAYE ZF I}

# Check if $CONFDIR is accessible.
if [ ! -d SCONFDIR ]; then
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logger -p ${SYSLOG FACILITY}.err \

-t [$SYSLOG TAG] \

"${ARGV0} Directory $CONFDIR missing or not mounted"
exit 1

Confdir & AX 9 dulo|EE 715 35}7] Aol validate+ named.conf 3 Lo] &
Gohe A Aok 3 B4R FAstelol salol A e B3SO A4 R
7]510}J_ o= }LEHji 4_E16LL1E+

# Check that the named.conf file is present in the Confdir directory
if [ ! -s $CONFDIR/named.conf ]; then
logger -p ${SYSLOG_FACILITY}.err \
-t [$SYSLOG_TAG] \
"${ARGV0} File $CONFDIR/named.conf is missing or empty"
exit 1

FF Fabell 533 A ¢ validatew A3& Ut = MIAAE 7| St AT AH =
TR
# Log a message indicating that the Validate method was successful.
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \

"${ARGV0} Validate method for resource "$RESOURCE NAME \
" completed successfully"

exit 0

Validate 35 AHg)

Validate} AF0) AHZE T5Z 3¢ N 2 & confdire]| HEAAH )
validateZF A1) AHE FE5Z 3 $ confdir H th & 5F FHIL HEx A &
o 7 o] FE vEt = WA A 7} S 2] 2 F 2] Aol 7| ELH o1 Ytk

Update WA=

RGM ol 55 a7} 8351918 & 43 $U 432 4217] 310) vpdate ¥l &=
£ 553tk RGMS el 448 Eaf 4 FE YRS ARee
ol g% 7ol update® 5 ETH . of fol Bete 4ol meel Al 5

=R

o == A
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Update 7§ &

Update Wl&E& 55 AR S o] EstA| 42 o= RGMell 9] 3l <3 vt} o
Aol rlass gulo] B A Rtte A S A Tl ZEA 2o LT S
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o] ofgs Wi Folg ZEAAE 25 BiHol
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] . hSa
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Update® Abg3to] U E 54|
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if pmfadm -g $RESOURCE_NAME.monitor; then

# Kill the monitor that is running already
pmfadm -s $PMF_TAG TERM
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG _TAG] \
"${ARGV0} Could not stop the monitor"
exit 1
else
# could successfully stop DNS. Log a message.
logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
"Monitor for HA-DNS successfully stopped"
fi

wE ohal Al

U EE t}A] A &ele W update Wl AZo A A 22O FHG e AAYPES
Frolof ghuth ZAF T2 182 RT basedir 5% FH7} 78] 7]+ o] E] *%ﬂli—"/l
7|12y e 2o A3kt updatew tha 3t 7\=l'°] RT basedir?| gt= 74 5}o]
RT BASEDIR W<ol A7 o}

RT_BASEDIR='‘scha resource get -O RT BASEDIR -R $RESOURCE_NAME -G \
$SRESOURCEGROUP_NAME"®

1% v} Update+ pmfadm 7] RT BASEDIR #t2 Ah-§-3to] dns_probe ZZ 18
S oA A1 EH YT AT A $ Updates e AEIE S ESLAL ol A Tl th g A
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int
main(int argc, char *argvl[])

{

scds_handle_t handle;

int rc;

if (scds_initialize (&handle, argc, argv)!= SCHA ERR NOERR) {
return (1) ; /* Initialization Error */

1

rc = svc_validate (handle) ;

scds_close (&handle) ;
return (rc);

2% s e A o] A o 55 7| Fal ok Fuirh. o]l W@ AA A2l A 2]
wh & ohg Aol 4 Al el drlel7l 2 ehaL, 2eket o sve_validate () $4E T
3} o] FHF 5 slginh

int
svc_validate (scds_handle_t handle)

{

scha_str_array t *confdirs;

struct stat statbuf;

confdirs = scds_get_confdir_ list (handle) ;

if (stat(confdirs->str array[0], &statbuf) == -1) ({
return (1) ; /* Invalid resource property setting */



}

return (0); /* Acceptable setting */

}
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th. start Wla=e] o3 eshE A=E ohg3) o] vhebdhch

main(int argc, char *argvl[])

{

scds_handle_t handle;

if (scds initialize(&handle, argc, argv)!= SCHA ERR NOERR) {
return (1) ; /* Initialization Error */

}

if (svc_validate (handle) !'= 0) {

return (1) ; /* Invalid settings */

}

if (svc_start (handle) != 0)

return (1) ; /* Start failed */

}

return (svc_wait (handle)) ;

}
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Solaris OS-& Sun Cluster tl o] E] 18] 2~ 7§ gkl 4] « 2004d 94, W AT A



Services Planning and Administration Guide for Solaris OSE F 23] Al £

sve_start () ¥Fw ZEollA A A Aol 53 74 05 wbhal of sk A 7t
A g A ol = 00] obd FhE& Hbghal of 3kt o] hE7F S ¢ RGME e F
B AE koA s A S Al ek oL g o

DSDLE 7ls3 Bol 883517 913 sve_start () &+ scds_pmf_start () T2
2] E] & A}-§-3}ed PMF (Process Management Facility)oll 4 -5--8 Z 2 135 A %3t

ssdth o] R E= £33 PMFe] A 29 24 7] 5 (pmfadm(IM)®] - a 24 =
L FE)E ARG ote] Z2AA A A E T

-
Stop Wl&E
A #3739 stop W HAEE & ZZINS FT A & FHAEH s
4] RGMel 98l &5t} stop WA= 29 9n]&= o}
B Start HAE7} LEo A AFACR dEEA G2 7
HAE7 552 530227 stop A== HE5Holo]o
o] = Aol E AT0E et FF)sl oF T},

s A9 599 stop AT Fe2E mEel A Aol obd o FR)T AS

=
SAlste = A2 sTo_FAILED 4B 7} vtk A1 2] Failover mode A7 el
u}el o] 21-& RGMell 28 F3 A ke sl= AR E} BA st AHE M-

Golgoh webd S8 X2 e TRake o AN A9 2A Fukw S

FRH(el:sIGKILL M) & Tl etE S& 22 1 ES AA R TRt A 4y
Al Al =35 stop WIAEE ARG Aol S g ek Za| gl 9 Aol A
Stop_timeout® WEE FA A& 7+F54a AF1S STOP_FAILED AE| & F7]

a
wfj ol o] &g Feio] A 7] H A = =5 el of g

DSDL 2 2 E] scds_pmf_stop () & SIGTERM S 5 3
Aot i Al 2 (58 ZE I o] scds_pmf_start () &
713 o T2 A A0 SIGKILLS A sl 2 o F-5-9)

AF7AA AR 5 mdlof wpel $4 22 23S FA817] 9
A 3FE sve_stop () °12t 2 718 stop I AES

t} o3 7)o 4] sve stop () T8l scds_pmf_stop () = AFS-3F=4
S8 ZT7IHWS gtart W AES £ PMFol A A& =A] of ol whet 2ehA
Yt
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return (1) ; /* Initialization Error */
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}

return (svc_stop (handle)) ;
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¥ 7] Z-o] o]u] Retry countE £ AHo|w], T E dl o] thF HEE Al A
=l b e AAE AT A o2 ¢hESHA XS W scha_control () &%
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® scds_fm action() FTREIE= Al 7| S whet A AEHE
SCHA RSSTATUS OK, SCHA RSSTATUS DEGRADED %=
SCHA RSSTATUS FAULTEDE ul o] Eqhich, upetA] o] Aef & S8 ~E A AH
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sve probe ())olA FEE I ohg3 2 Al F F2 9 ¢ & s Fth

for (;;) {

/ * sleep for a duration of thorough probe interval between
* successive probes. */

(void) scds_fm sleep(scds_handle,

scds_get rs_ thorough probe interval (scds_handle)) ;

/* Now probe all ipaddress we use. Loop over
* 1. All net resources we use.

* 2. All ipaddresses in a given resource.

* For each of the ipaddress that is probed,
* compute the failure history. */
probe_result = 0;

/* Iterate through the all resources to get each
* IP address to use for calling svc _probe() */
for (ip = 0; ip < netaddr->num netaddrs; ip++) {
/* Grab the hostname and port on which the

* health has to be monitored.

*/
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hostname = netaddr->netaddrs[ip] .hostname;
port = netaddr-s>netaddrs[ip] .port_ proto.port;
/*

* HA-XFS supports only one port and

* hence obtaint the port value from the

* first entry in the array of ports.

*/
htl = gethrtime(); /* Latch probe start time */
probe result = svc_probe (scds_handle,

hostname, port, timeout);

/*

* Update service probe history,

* take action i1f necessary.

* Latch probe end time.

*/

ht2 = gethrtime();

/* Convert to milliseconds */

dt = (ulong t) ((ht2 - htl) / 1leé6);

/*

* Compute failure history and take
* action if needed

*/

(void) scds_fm action(scds_handle,
probe result, (long)dt);

} /* Each net resource */

} /* Keep probing forever */
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X Font Server 74 3+«

7]E- % © 2 X Font Server= /usr/openwin/lib/X11/fontserver.cfg 3} ol 4
FAHLE Yok o] B AFZT G Bol = o B4 AT e 3 oY
Eg EZ2o| £85 0] )&l Fe]AEH Fe A= A It A| A" oA FLE [:] IR
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fontserver.cfgs HAsted & dlo|e{w|o] 2 9] A E 5 vEed sl of ght}

T A= gk FTAdo] Lo|FtE I AAE AG gl A 2®lo & F 5Tk
xfs H &2 o] 7+ °] 7] & fﬂl °]i]% FAlshe WEHE AAE Al E ok
SUNW.xfnts A 732 th B & & AH&-3led Sun Cluster Al o s}ell A d] =& A A
.

/usr/openwin/bin/xfs -config <location_of cfg_file>/fontserver.cfg \
-port <portnumber>

SUNW.xfnts A4 3 T&ol A confdir list 55 AXE Al&35}o]
fontserver. cfg:ﬁ‘ stel o] ¢ A5 #e|d 5 dHuch

TCP £E ¥H3%

xfs server t o] 415t TCP L E W& = YHHA 2 “fs” I E (7]
/etc/services Ul A 710027 Aol )it 1o} Al A8 | A= xfs B
HE9 -port FAE ALl 7| B A S FA T 4 3)F Yl SUNW. xfnts X]'YJ
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A Ak AL F gt o] 52 1o 7|24 RTR 34l 4 7100/tcpE &
2]}, SUNW. xfnts Start Uﬂ/\ Sol A port listE xfs WHE2 -port 54
of Akttt AR o7 o] A £330 Al EAE TE HE VL | BH o7
7100/tcpe| L& 0] = AT E‘SJ} RA T A A port list 5F AR th&

e AGshod AL FUE THL W hE FES AYT 5 dsvlch

Solaris OS-& Sun Cluster dl o] E] A18] 2~ 7}t gk 4] « 2004d 94, 7§ B 2 A



L o)
SUNW.xfnts RTR ¥4
o] Aol A= SUNW.xfnts RTR 34 2] of ] 9 55 A xof tia] Adggch o] 5t
o] 7+ 55 A Hol td §x = o] "ol A A 5| A] ek Th o] 3 A2 30 3 o] A
A AY /£ 5E AR A E FERIAAL.
Confdir list % &5 FAEe sy 2ol FA YA E E=HHED H5& 4

bl o] i
Hh ok

{

PROPERTY = Confdir list;

EXTENSION;

STRINGARRAY ;

TUNABLE = AT CREATION;

DESCRIPTION = "The Configuration Directory Path(s)";

FA g5t 28 2H delae AdE
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oXt

Port list &%

{

PROPERTY = Port list;
DEFAULT 7100/tcp;
TUNABLE = AT CREATION;

—

o] TF ARNA 7| 23S
A opH 7|2 3E AR
AT CREATIONS & A|gh& =
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scds_close() $TE AF&38le] scds_initialize () ol o3 &5l A& AAY o]
St

xfnts start WAE

tlol g Mnjx A& _‘TL_%L;}“ A ol FHAH kEedlA ia}o] A 7E = A
Aol ALg 7 ]—7ﬂ ] 739 RGM=< | == o A gstart W& ZE3 ok
SUNW.xfnts A& A} d ol A xfnts start MlA=E= dE LE"ﬂH xfs Wl &&

24 3o}

xfnts start MI&EE scds pmf_start () & EF3}o] PMFell A bl &5 Al 2Hg
o PMFE A5 A &3 9 A2 2 7153 @ F e 9be] 53 Zﬂ"*ﬂb]‘:}.

F -xfnts_start® A WA 3522 72 A 2 Be] 75 & T 5=
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X Font Server®| A 2t5 A =517] Ao xfnts_start | & El‘c tha 3t 2ol
sve_validate () & &% 8l xfs ol &5 A H3sl7] 913 A A7 FA o] sleA 2l
T (A R W82 140 # 0] A “xfnts validate W 4&E” 7}3"25_)

rc = svc_validate(scds_handle) ;
if (rc '= 0) {
scds_syslog (LOG_ERR,
"Failed to validate configuration.");
return (rc);

EEIESE

xfnts start WA= xfnts.coll F % sve_start () MAEE 5F35}to] xfs o
Bg A A} o] Bo A= sve start () ol B3 A g}

xts A% A 2hel 7] 93 e ohewt 2ée,

xfs -config config_directory/fontserver.cfg -port port_number
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Confdir list B4 55 A XM= config directorys A3l port list Al2H 55
A B port_numbers A3t Fe AH el A e dolg AuAE AT “H ol ¥
55 Guo g 54 ghe A3k

xfnts_start WAEE th3 3 Zo| o]2d 55 AHE TAG vl Z A5t
scds_get_ext_confdlr_list() 9 scds_get port list() &
(scds_property functions(BHA) FX)E Ab&3hed Ae| A AA e ghE A5

o},

scha_str_array t *confdirs;
scds_port list t *portlist;
scha_err_t err;

/*

/* get the configuration directory from the confdir list property */
confdirs = scds_get_ext confdir_list (scds_handle) ;

(void) sprintf (xfnts_conf, "%s/fontserver.cfg", confdirs->str_array[0]);

/* obtain the port to be used by XFS from the Port list property */
err = scds_get port_list(scds_handle, &portlist);
if (err != SCHA ERR NOERR) (
scds_syslog (LOG_ERR,
"Could not access property Port list.");
return (1) ;

confdirs M7t wfed of A WA 2 4(0)5 7He| Atk el 23

xfnts start WAEE b3 2ol sprintfE A3t xfsol 3 HHES YA

ek

Construct the command to start the xfs daemon. */

(void) sprintf (cmd,
"/usr/openwin/bin/xfs -config %s -port %d 2>/dev/null",
xfnts_conf, portlist->ports[0].port);

tlZo] AT vl A A & A 5] 98] £ ol dev/null® 2lH P A=t ol F9

et

xfnts_start WMlAE = th33} o] xfs MW E S scds_pmf_start () ol AE3hed
PMF2| A o] a}el 4] ] o] €] *1‘3]—/:%: A2 u‘/]‘;}.

scds_syslog (LOG_INFO, "Issuing a start request.");

err = scds_pmf_start (scds_handle, SCDS_PMF_TYPE_SVC,
SCDS_PMF_SINGLE INSTANCE, cmd, -1);

if (err == SCHA ERR NOERR) {
scds_syslog (LOG_INFO,
"Start command completed successfully.");
} else {
scds_syslog (LOG_ERR,
"Failed to start HA-XFS ") ;



scds_pmf start () @&l tf g o5 Apghel] Fo| g,

® SCDS_PMF_TYPE_SVC "H7] W= Al A 22 I8 & do]B] Au| 2 5§ 227
og Aghct o] WA= B o F RuUHV e FH e S8 TS
AlERE 4= gl el

® SCDS_PMF_SINGLE_INSTANCE "H7} W& o] & & QIAEI 2~ Al 0 7 A3
Lt

m cmd ") M E o Hol| A E HHEI

m wpA e el -1 AR XY E s AR YT 12 PME7F ] Z2A
2k opy gt E A S RUHSIE S A A v

gl
=
=

Hhgko] ¥ 7] Aol sve pmf start () & the3 Zo] portlist 720 &5 v e

s A4 g o,

scds_free port list (portlist);

return (err);

svc start () ol A HES

3

)

sve_start ()7 A3 A0 E RIS A o= 7|2 58 T2 23S A A skE o A

= T sk mEtA sve start () ol A AF HI A A& REStet e WA s S5
}

t
sz aelo] A% Fel 7] A Abaof gk

TS HAAE S8 =
7ke] A|7bo] A] 7] Wl ol HA| AE3HA] £ 4 vk AS s of gt
=

sve_start () WAEE o
S Zradol AY FelA &

I} Zro] xfnts.coll A9
5kl

g o}
/* Wait for the service to start up fully */

scds_syslog_debug (DBG_LEVEL HIGH,
"Calling svc_wait to verify that service has started.");

rc = svc_wait (scds_handle) ;

scds_syslog_debug (DBG_LEVEL_HIGH,
"Returned from svc_wait");

if (rc == 0) {
scds_syslog (LOG_INFO, "Successfully started the service.");
} else {

scds_syslog (LOG_ERR, "Failed to start the service.");

}

sve wait () ¥ ohgd o] & ZE2 23S kst dl 87
A& 7] 98] scds_get netaddr 1ist(BHA)E &&FIth

/* obtain the network resource to use for probing */
if (scds_get netaddr list(scds_handle, &netaddr)) ({
scds_syslog (LOG_ERR,
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"No network address resources found in resource group.") ;
return (1);

}

/* Return an error if there are no network resources */
if (netaddr == NULL || netaddr-s>num netaddrs == 0) ({
scds_syslog (LOG_ERR,
"No network address resource in resource group.");
return (1) ;

I#™ o3 sve_wait () © th ¥ #o] start _timeout % stop timeout &= &

ek,

svc_start_timeout = scds_get rs_start_timeout (scds_handle)
probe_timeout = scds_get_ ext probe_ timeout (scds_handle)

A g A Ashe v 22
scds sve wait ()& &

A|ZbE A7 37] Hdl sve wait ()

ﬂr

o)
AA
S} start_timeout 7"°] 3%el o 23}

[e}

m{w %
J

Aggheh, 13 oS sve _wait () £ svc_probe () & &%&35}o] ?% Z
W

ZhE] =4 Flg v th sve_probe () WlAEE XA E EE A A

/‘?i AAES AT}, Z Eo-” AAs= o A e AL sve probe(
o

£ vl = 3 100€ HEgE
JH gk 735 svc_probe ()

ek HESLE LR
50% Wk o,

rlr Ed,

svc _probe () & Al &

=)

% _ ) A
scds_sve wait () & EFEYTh scds_sve wait() WlAEE HAAMIEES5E 7H
o g At £k o] Wl AEE Aula A[EE A E7 SFE A A 3
—[—7} At ] Retry :Lnterval S5 AR A AAGE 717 Yol AH 9] Retry count

3}
S5 AR S 298 H 9 scds_sve_wait () TF

74—r sve_start () ¥TFEANE = ubghgh o)

#define SVC_CONNECT TIMEOUT_ PCT 95
#define SVC_WAIT PCT 3
if (scds_svc_wait (scds_handle, (svc_start timeout * SVC_WAIT PCT)/100)
!= SCHA ERR NOERR) ({

scds_syslog (LOG_ERR, "Service failed to start.");
return (1) ;

do {
/*
* probe the data service on the IP address of the
* network resource and the portname
*/
rc = svc_probe (scds_handle,
netaddr-s>netaddrs[0] .hostname,
netaddr->netaddrs [0] .port_proto.port, probe timeout) ;
if (rc == SCHA_ERR NOERR) ({
/* Success. Free up resources and return */
scds_free netaddr list (netaddr);

8% « 415 DSDL A
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return (0);

so that if service fails too

/* Call scds_svc_wait ()
SVC_WAIT_TIME)

if (scds_svc_wait (scds_handle,
!= SCHA ERR_NOERR) {
scds_syslog (LOG_ERR,
return (1) ;

"Service failed to start.");

}

/* Rely on RGM to timeout and terminate the program */

} while (1);

F -5 575}7] Aol xfnts_start WlAE+ scds
scds_initialize () ol olaf SukE A A
Al “scds_initialize() @57 %

(o}
g,

77 U scds_close (BHA) A A Hl oA &

_close ()& 5%3}4
o)t AA g o &

xfnts stop MlA4E

xfnts_start W4 E57} scds_pmf_start () &

B E xfnts_ stop< scds_pmf stop (

A}g-3ho] PMFel 4] 4] 22 4] 4}

)& Ag3ke} Aul 28 FA L

F - xfnts_stop? A WA =524
scds_initialize () ol & &
gk

“scds_initialize() 7R

747 Ha E e #el Ve S TS
Soleh (A o - 125 o]
! scds_initialize(3HA) A A o] x| F=x).

xfnts stop MAE+& tha 3 2ol xfnts.coll %

Y,

scds_syslog (LOG_ERR, "Issuing a stop request.");
scds_pmf_ stop (scds_handle,

(
—

EaR=S

it
fol
i
s

3215 sve_stop () "

err =
SCDS_PMF_TYPE_SVC, SCDS_PMF_SINGLE INSTANCE, SIGTERM,
scds_get rs stop_ timeout (scds_handle)) ;

if (err != SCHA_ERR_NOERR) {

scds_syslog (LOG_ERR,
"Failed to stop HA-XFS.");

return (1) ;

}

scds_syslog (LOG_INFO,
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"Successfully stopped HA-XFS.");
return (SCHA ERR NOERR); /* Successfully stopped */

svc_stop () © scds_pmf_stop () $F EF o tf et obg Abghel 523 o}
m SCDS PMF_TYPE SvC W7 HEE 5
Hog Mg o] WA= T3 & F R EY
AT T A5k
m SCDS_PMF_SINGLE INSTANCE "7l Woll A A1 55 A1 gt
® SIGTERM "7l W= X}"J A2 AE FA 8l d A A
As 7t Al A s A5 o] AW S % $ scds_pmf_stop ()& AL
A5k7] Aol STERTLLE Ll o] Al 5% As| g A5 A7k 23} 0 F 5 eI
of, A4 W82 scds_pmf stop(3HA) 2 4] ¥ O] A& FxRsAAA L.

m AIZF E2AZES A Stop timeout TF AR YT

F - 553}7] Aol xfnts_stop W AE+E scds_close () & £F35}4
scds_initialize () ©l o) Sk AU AHAY o] L3t ApA g &2 125 7] o]
A “scds initialize () ¥ U scds close (3HA) 2™ A sl o] A& Hx 4] A|
(e}

g,

xfnts monitor start WA4LE

RGM2 Eof| A A o] A AE 5 ¢ 7 R EE A A5l $3) 8l F == el A
Monitor start WlAEE £EF @Yt} xfnts monitor start WA=+
scds_pmf_start () & AF&-3he] PMFPoll A U ¥ ol &5 A| &g o)

-r xfnts monitor start® A WA &L 7hx] " ’5'."'{3 31"1‘3] 7l5& T3t
£ scds_initialize()°ll et &P ch(AAI & Wl &2 125
“scds_initialize() %-’F” 2 scds initialize(3HA) 4

xfnts monitor start WMAE£ th3F Zo] xfnts.coll A% mon_start "4
= 553

scds_syslog_debug (DBG_LEVEL_HIGH,
"Calling Monitor start method for resource <%s>.",
scds_get_resource_name (scds_handle)) ;

/* Call scds_pmf start and pass the name of the probe. */

err = scds_pmf_start (scds_handle, SCDS_PMF_TYPE_MON,
SCDS_PMF_SINGLE INSTANCE, "xfnts probe", 0);
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if (err != SCHA ERR NOERR) ({
scds_syslog (LOG_ERR,
"Failed to start fault monitor.");

return

}

(1)

scds_syslog (LOG_INFO,
"Started the fault monitor.");

return (SCHA ERR NOERR); /* Successfully started Monitor */

svc_mon_start () | scds_pmf start () 7 EF o et ohg Aol 523

o},

®m SCDS PMF TYPE MON "lI7] W4 = A& =2 g3 S 07 Ruje| 2 AlEgh o}
o] M| 2= w3t dlolE] An| At ohE £ 0] S8 =7 S Al A S 9lHy

1 =2 AA
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® SCDS_PMF_SINGLE INSTANCE "|7] W= o] & & QlAvl A Apgd o2 A ug)
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. wpA i) e 02 A B E FEE ARG o] A el ZuH dEnt 2y

B g}
F - % 53}7] Aol xfnts monitor start W AEE scds close () & 3E3}4
scds_initialize () el o8 &E 2L A o] &gt AA LH%% 125 5| o]
A “scds_initialize () &7 % scds close(3HA) a4 o o] X & FHE A A
o
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xfnts monitor stop WAE

xfnts monitor start W4&E7} scds pmf start () & AF$3Fe] PMFol 4] E ¥
] &E& A A5 E R xfnts monitor stop< scds pmf stop () & AHS38le] EUE
g 2S5 F A g

F - xfnts monitor stop? A WA &5 E 7}x] ¢ &9 @] 7|5 FIs=
scds_initialize() () ol te &9y ch(ARA g W S-& 125 Jﬂ o] 7]
“scds_initialize() ¥ ¥ scds_initialize(3HA) A A # o] x| F=x).
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xfnts monitor stop() WA=+ th 3 2o xfnts.coll B H
=5 3EH

scds_syslog debug (DBG_LEVEL HIGH,
"Calling scds_pmf_ stop method") ;

err = scds_pmf_ stop(scds_handle, SCDS_PMF_TYPE MON,
SCDS_PMF_SINGLE_INSTANCE, SIGKILL,
scds_get _rs monitor stop timeout (scds_handle)) ;

if (err != SCHA ERR NOERR) ({
scds_syslog (LOG_ERR,
"Failed to stop fault monitor.");
return (1) ;

}

scds_syslog (LOG_INFO,
"Stopped the fault monitor.");

return (SCHA ERR NOERR); /* Successfully stopped monitor */

mon_stop M4

®m SCDS PMF_TYPE MON "7 4= $AE 22 03 & 0 F B EE A/HE o}

= H
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A7} A2 s X] Sl ol A3l e H$ seds pmf_stop () = A7 =23 257
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m AIZF 2 A 9] 2Monitor stop timeout 55 AKX FHYuoh

F -3 853}7] Aol xfnts monitor stop W AE+E seds close () & 3E3}4
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xfnts monitor check WAE

RGM& 5 TUel7h A12lo] 23 A8 18- o = v aheln |2
W=t} Monitor check MIAEE & § vt xfnts monitor check WlAEE
svc_validate () WMlAEE &3lo] xfs Hl &5 A1 1517] ¢l A A FA o] 9=
A Zl gt oh(AHA 7 LH%L 40 sl o] ] “xfnts validate W &EZ” FX),

xfnts monitor check® T E& th53 ZF )

/* Process the arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR NOERR)

scds_syslog (LOG_ERR, "Failed to initialize the handle.");
return (1) ;

rc = svc_validate(scds_handle) ;
scds_syslog_debug (DBG_LEVEL_ HIGH,
"monitor check method "
"was called and returned <%d>.", rc);

/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;

/* Return the result of validate method run as part of monitor check */
return (rc);
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xfonts probe T T

xfonts_probe WAt es FE2E FEPYeh F2E5 783517] Aell xfonts probet
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/* Get the ip addresses available for this resource */
if (scds_get netaddr list(scds_handle, &netaddr)) ({
scds_syslog (LOG_ERR,
"No network address resource in resource group.");
scds_close (&scds_handle) ;
return (1) ;

}

/* Return an error if there are no network resources */
if (netaddr == NULL || netaddr->num netaddrs == 0)
scds_syslog (LOG_ERR,
"No network address resource in resource group.");
return (1) ;

B scds fm sleep ()= ZE3}3 Thorough probe interval & |
o7 A A Thorough probe interval # &<t d*} Zrad Afo] o
SRE T I

timeout = scds_get ext probe_ timeout (scds_handle) ;

for (;;) {
/*
* sleep for a duration of thorough probe_ interval between
* successive probes.
*/
(void) scds_fm sleep(scds_handle,
scds_get_rs_thorough probe_interval (scds_handle)) ;

e

xfnts_probe Wl AT = th5 3t o] FEZE TG
for (ip = 0; ip < netaddr->num netaddrs; ip++) {
/*
* Grab the hostname and port on which the
* health has to be monitored.
*/
hostname = netaddr-s>netaddrs[ip] .hostname;
port = netaddr-s>netaddrs[ip] .port proto.port;
/*
* HA-XFS supports only one port and
* hence obtain the port value from the

874« ME DSDL A #a +d 135



* first entry in the array of ports.

*/
htl = gethrtime(); /* Latch probe start time */
scds_syslog (LOG_INFO, "Probing the service on port: %d.", port);

probe result =
svc_probe (scds_handle, hostname, port, timeout);

/*
* Update service probe history,
* take action if necessary.
* Latch probe end time.
*/
ht2 = gethrtime() ;

/* Convert to milliseconds */
dt = (ulong t) ((ht2 - htl) / 1leé6);

/*
* Compute failure history and take
* action if needed
*/
(void) scds_fm action(scds_handle,
probe result, (long)dt);
} /* Each net resource */
} /* Keep probing forever */

svc_probe ()

A =2l E TEE YT scds_fm action () °l sve _probe
]

= "\_:.; = H
() 2] Rbgbgto]l ARyt of 7ol A §-& T2 I8 & thA] A AR A|, A 255 ¥ <
¥ sl 2

WA, ofrwd o} = A7 2R g

+ scds_fm _tcp connect ()
Ak A%l A A9 s
Gk AH o] AT AR AA

2]
[t
rlr
a4
dlo
A=)
i
oy
T
s

svc_probe () 9

int svc_probe (scds_handle_t scds_handle,
char *hostname, int port, int timeout)
{
int rc;
hrtime t tl, t2;
int sock;
char testcmd [2048] ;
int time_used, time_remaining;
time_t connect_timeout;
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probe the data service by doing a socket connection to the port */
specified in the port list property to the host that is

serving the XFS data service. If the XFS service which is configured
to listen on the specified port, replies to the connection, then

the probe is successful. Else we will wait for a time period set

in probe_ timeout property before concluding that the probe failed.

* ok ok ok F * * F

/*
* Use the SVC_CONNECT TIMEOUT PCT percentage of timeout
* to connect to the port

*/
connect_timeout = (SVC_CONNECT TIMEOUT PCT * timeout)/100;
tl = (hrtime_t) (gethrtime() /1E9) ;

/*

* the probe makes a connection to the specified hostname and port.
* The connection is timed for 95% of the actual probe_ timeout.
*/
rc = scds_fm tcp connect (scds_handle, &sock, hostname, port,
connect_timeout) ;
if (re) {
scds_syslog (LOG_ERR,
"Failed to connect to port <%d> of resource <%s>.",
port, scds_get resource_name (scds_handle)) ;
/* this is a complete failure */
return (SCDS_PROBE_COMPLETE FAILURE) ;

t2 = (hrtime_ t) (gethrtime()/1E9) ;

/*
* Compute the actual time it took to connect. This should be less than
* or equal to connect_timeout, the time allocated to connect.
* If the connect uses all the time that is allocated for it,
* then the remaining value from the probe timeout that is passed to
* this function will be used as disconnect timeout. Otherwise, the
* the remaining time from the connect call will also be added to

* the disconnect timeout.

*

*/

time used = (int) (t2 - t1);

/*
* Use the remaining time(timeout - time_took to connect) to disconnect

*/
time_remaining = timeout - (int)time_used;
/*

* If all the time is used up, use a small hardcoded timeout
* to still try to disconnect. This will avoid the fd leak.
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*/

if

L S S R I

rc
if

(time_remaining <= 0)
scds_syslog debug (DBG_LEVEL_LOW,
"svc_probe used entire timeout of "
"%$d seconds during connect operation and exceeded the "
"timeout by %d seconds. Attempting disconnect with timeout™"
"&d ",
connect_timeout,
abs (time_used),
SVC_DISCONNECT TIMEOUT SECONDS) ;

time remaining = SVC DISCONNECT TIMEOUT SECONDS;

Return partial failure in case of disconnection failure.
Reason: The connect call is successful, which means

the application is alive. A disconnection failure

could happen due to a hung application or heavy load.

If it is the later case, don’t declare the application

as dead by returning complete failure. Instead, declare

it as partial failure. If this situation persists, the
disconnect call will fail again and the application will be
restarted.

= scds_fm tcp_disconnect (scds_handle, sock, time_remaining) ;
(rc != SCHA ERR_NOERR) {
scds_syslog (LOG_ERR,
"Failed to disconnect to port %d of resource %s.",
port, scds_get_ resource name (scds_handle)) ;
/* this is a partial failure */
return (SCDS_PROBE COMPLETE FAILURE/2) ;

t2 = (hrtime t) (gethrtime()/1E9) ;
time_used = (int) (t2 - t1);
time remaining = timeout - time_ used;
/*
* If there is no time left, don’t do the full test with
* fsinfo. Return SCDS_PROBE_COMPLETE_FAILURE/2
* instead. This will make sure that if this timeout
* persists, server will be restarted.
*/
if (time remaining <= 0) {
scds_syslog (LOG_ERR, "Probe timed out.");
return (SCDS_PROBE_COMPLETE_FAILURE/2);
1
/*
* The connection and disconnection to port is successful,
* Run the fsinfo command to perform a full check of
* server health.
* Redirect stdout, otherwise the output from fsinfo
* ends up on the console.
Solaris OS-& Sun Cluster dl o] Bl 48]~ 7iaF kil 4] ¢ 200413 94, 71 A 2+ A



*/

(void) sprintf (testcmd,
"/usr/openwin/bin/fsinfo -server %s:%d > /dev/null",
hostname, port) ;

scds_syslog debug (DBG_LEVEL_ HIGH,

"Checking the server status with %s.", testcmd) ;
if (scds_timerun(scds_handle, testcmd, time remaining,
SIGKILL, &rc) != SCHA ERR NOERR || rc != 0) {

scds_syslog (LOG_ERR,
"Failed to check server status with command <%s>",
testcmd) ;

return (SCDS_PROBE_COMPLETE_FAILURE/2) ;

}

return (0);

zhejo] gkE =™ svc_probe()-‘: AF(0), F2H Ad(50) B %"75_?_& As(100) 3
< Wk o) xfnts probe M4 -

_“F

© % wuE| Ao 44

1

xfnts probe Ml&ZE & scds fm action() & EF3le] &
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® Retry interval 5% ZXol AR H A7 el A +4 Asf 7| F5 74 A3t
Yt
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xfnts validate "4 E

A o] tEol A wj e} Fhe] Zedel o Aol Aeg E3HE 21F ) 55 FRIL G
dlo] E¥ o) RGM< validate Wl& =5 £5 3 th RGME 2H4 & ¢

£57] Aol validated 355t 9192 oA o] W=7t A £8 A=F
FE A A £ el =7 FHag Yk

RGMel 4 5% 41 & 44871} BL e 7} status U status_msg A4 55 41
& A4 ot ohulet el A E Fol A B 1F 55 Gt WD A Seln)

RGM=2 validate® &3t}

RGM< iHlo] ES &5 AW 1l gk3 u|Xsted o} & W Lo AL s = 5o g
F7F Aol 7 validateE &Y Th xfnts validate®] AlZ ol A
scds_initialize() % RGMO| xfnts validateo] AL & JIAE T4
43}l scds_handle "7 ol AR E AAAdTh xfnts validate’t &3}
T ABEFEZ o] YU E AT T

xfnts validate Ml&AE & tha& #lsl= sve validate() & &

i
)
<
k)

® Confdir list 55 AH7} Al s Ao & v e S o3y

ct.

scha_str array t *confdirs;
confdirs = scds_get ext confdir list (scds_handle) ;

/* Return error if there is no confdir list extension property */
if (confdirs == NULL || confdirs-sarray cnt != 1) ({
scds_syslog (LOG_ERR,
"Property Confdir list is not set properly.");
return (1); /* Validation failure */

m Confdir listell A1 A% t]FE 2|7} fontserver.cfg I 4 S 2§ ch
(void) sprintf (xfnts _conf, "%s/fontserver.cfg", confdirs->str arrayl[0]);

if (stat(xfnts conf, &statbuf) != 0) ({
/*
* suppress lint error because errno.h prototype
* is missing void arg
*/
scds_syslog (LOG_ERR,
"Failed to access file <%s> : <%s>",
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xfnts_conf, strerror(errno)); /*lint le746 */
return (1) ;

n S oA A HE o] A& A AT FY

if (stat("/usr/openwin/bin/xfs", &statbuf) != 0) ({
scds_syslog (LOG_ERR,
"Cannot access XFS binary : <%s> ", strerror (errno)) ;

return (1) ;

m Port list 55 R/ U L E

il

AR { ek

scds_port list t *portlist;
err = scds_get _port_ list(scds_handle, &portlist);
if (err != SCHA_ERR_NOERR) {
scds_syslog (LOG_ERR,
"Could not access property Port list: %s.",
scds_error string(err)) ;
return (1); /* Validation Failure */

}

#ifdef TEST
if (portlist-snum ports != 1) ({
scds_syslog (LOG_ERR,
"Property Port list must have only one value.");
scds free port list (portlist);
return (1); /* Validation Failure */
}

#endif

scds_net _resource list t *snrlp;
if ((err = scds_get_rs_hostnames (scds_handle, &snrlp))
!= SCHA_ERR _NOERR) {
scds_syslog (LOG_ERR,
"No network address resource in resource group: %s.",
scds_error string(err)) ;
return (1); /* Validation Failure */

/* Return an error if there are no network address resources */
if (snrlp == NULL || snrlp->num netresources == 0) ({
scds_syslog (LOG_ERR,
"No network address resource in resource group.");
rc = 1;
goto finished;
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finished:
scds_free net list (snrlp);
scds_free port_list (portlist);

return (rc); /* return result of validation */

F —xfnts validate Ml&E+= FE557] Aol scds _close() & &5}
scds_initialize()ell &3l 5 AdS A o] &3 vh AAI g W82 125 vl o]
Al “scds_initialize() &5 % scds _close(BHA) A A Hl o] A & F X314 A
o

g

xfnts update M AE

RGM= A3 F3l Aol sl 55 17} W7 =9l D}—‘E e 4e]7] ¢l Update il
225 &3t} xfnts HlolE] Au] 2ol i3t A = 9l 55 ARk & F T
B o oo wety 55 J 7 ddlo] E= wivbet xfnts_update ﬂﬂZtE%
scds_pmf restart fm() & ZTE35te] &7 B EE tfA] A&7 o}

* check if the Fault monitor is already running and if so stop
* and restart it. The second parameter to scds_pmf restart fm()
* uniquely identifies the instance of the fault monitor that needs
* to be restarted.

*/

scds_syslog (LOG_INFO, "Restarting the fault monitor.");
result = scds_pmf restart fm(scds handle, 0);
if (result != SCHA ERR NOERR) ({

scds_syslog (LOG_ERR,

"Failed to restart fault monitor.");

/* Free up all the memory allocated by scds_initialize */

scds_close (&scds_handle) ;

return (1) ;

}

scds_syslog (LOG_INFO,
"Completed successfully.");

)] i) ) WA ofe] ol AE AL QS A S o}
2 2Rk A g o dlo) 3 02 o F Zi|E

2
& vehg ek

F —scds_pmf_ restart fm
*l A A 9 7 B E 9] ola
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o
o] Qlaml o} shubat gk 2
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=
2390 AEghch

7t shd ot gl H A S AbEshd A |
7‘] L} Agent Bullder% 23 4 954 th Agent Builder+ ©] H4& A3l 5HA 2
E A5 A vl 24 3 ehy

+*

o & o1, Create 3}Hol| 4] =& 83l Yol A4S el A k4 of= o=
Creates FE U th o] slHo] gl o] lH S 4557 Aol o5 DAR 0|58

%1 7] &l Previous = Next+
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§tep1uf2:| Create || <<Previcus || Next=> || Cancel

Agent Builder= 3} ofel Sl &3 2 ol A& vl A A S LA h A
Builder’} 2 5|H A& v A A& 2A| et £ 2 3E Felstets A WA A
A

[e) hal = U
EAIF ok Next7F 42 EA o} oA 2 85hwd ]l 7 o = Cancel?t 742 B4 5
o

A &4 Cancel 41 ® 5l Agent BuilderE 553 4 lF v th

3o} 1]

54 Agent Builder 2 =% A}-8-5t] A RE 1Y 57 vt Browses 8 tH 2] 7&£
=2 X o
=

=
=
Frol B a1 vpdojuf A B2 & AT 5 glguth

Working Directony:

fhomefbrian/project

‘ ‘ Browse ... ‘

Browse® ‘=1 th3 shul s} Ak shwo] uhebeh,

Select the Start Command |

Look In: ||jstart v| @@@E

3 cmds
[ start_cmds

File Name: | |

Files of Type: | All Files

hd |

| Select || Cancel |

e 9 e ZHE AUk ANE HUR o] ok 7 o] Fo] Wl o] AR
o EA1H e Aol 31U S Fol 74 o] B3k h& Select® 51 ).
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N

F-HYg e S oy AAE Hete HY LR & o] 535t Opens F&H ot 59
tE 2] 7F gl o Agent Builderol A ol 7] 33 &3 AXE o] 53 vE B o]
F€ ddste B gkt R 58 HY =27} Sl= A% Close s =2
Fhot v 7] 73 21 o] A 3} & thA| ® A3 vk Agent Builderel 4 A4 & o] 53 ¢
] o] F5 " Heof daurh

oty
]
lo
fo
it
I
Mo
fd

A2)ol o)t ofo] Fell 4 the-g S g o,

el e el A @ £ 92 o] Fa )

& E02 ¥ 5oz

A2 THE 3 7HE W8] 518 o ool £& Ul A1-837] 513 <
LS o¥s|o] glgrvich
o] -

Agent Builder+ File % Edit &t |57 & Al 33l

File ™| ¥+
File vl 3ol & £33 28 5 77 g4lo

AT

S Z =3l Agent Builder+ 715 AH&d 5
Foll gk 2] HY 22| E A Browse 3} & A ¥ o} Agent Builder%—
Al #Fgk T E”EE] of At 3ol 3l o Agent Builder= A5 0 A £33 & ZE
et Load Resource Type% Ab-&-5hH o ¥ & 2] of 4] Agent BuilderE A| %3}l
A A S e —‘%]??} Eﬂ:}%ﬂl.‘éi AHEE 7|E AL FEE AT F e
t}. 158 Jﬂ ol Al “7] & A F8 HA WS FRIAAL

®  Exit. Agent BuilderE % & 3 t}. Create 3} o] 1} Configure 3} ol 4| Cancel& =

31 E'_tsl— )‘L:_ OIQL]

®  Load Resource Type. 7| & hﬂ
=2 x

%

oln

—v—’
orr o.u_'

.i
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Edit ™| ¥

Edit Uﬂ'J‘:I"oﬂ‘E‘ E"‘\%:‘l" e 7]—7§] 24 o] ol%l/] E]—

F AN
®  Clear Output Log. €3 =104 A B E |t} Creater} Configure S
vl Agent Builder—= A ®| P4 A& £8 220 F7itch 22~ I =5

o
32
oy
i
°

H Abgaho] Aol =1 3% AR 7|
o

m Save Log File. 217 3 & 7
ot g o] F& AR F A

P
o
o
l-n: bin
N
oty
] >

Create 3+
A £33 S 9HE7] $1g A WA 5
HE A= AYYT g Dol e Hoo] ARE UHI 3

A el & o
7 sh

Agent Builderoll A &3 & A A sh= HHEAH Q] A S Fall AH vl A A5 &2l

==

1A
1

gent Builderell 4= tl ¥l 2] & A
<= Als3

A= Agent Builder S A #t& W} v}Ebrt= Create 3}

2] Create 315 K. of

Sunf ent Builder

B

|SUNW ab2 | |1.0 |

Working Directony:

WYendor Name: Application Name: RT Version:

‘homedbriamdproject ‘ ‘ Browse ...

) Scalable (@ Failover [i¥] Network Aware

Type of the generated source for the Resource Type ® C O ksh (O GDS

Y
SN Step 1 of 2: | Create | | <<Previcus | | Next=> | | Ffancel |
SOLARIS
~Output Log
Creating a failover resource type. -

hornefbrianxiproject does not exist. Creating fhomefbrianx/project ..done.

Creating the tconfig file ..done.

Cloning and modifying Makefile ..done.

Cloning and modifying README.ab2 . done.

| [»]

2% 9-2 Create 3}

Create 3}l = th53} 22 2= 2] B

it
NE
.

¢lglo] E &

v
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m  Vendor Name. AF¢] F3 9] 534 A& AHEsl= o] Ed et vl FF A 2 F4
712 E AR A R g FFHAE ZFEHA A e EE ol Fol Fagr) o
FARE 2S5 Al 2.

m  Application Name. At%) 73 2| o] F vt of sc AR AR-&-3HA] A 2.

F -9 ol 53 58 TR o 55 A AHEske] A FA o] A ol &
TRk AA o] 52 9AE WA Gotok Fh Tt

®m  RT Version. 44 © A4
o]zl 555 ™o} 1

ohe 3t &2 A= RT WA 2=el A8 5 glssunh 39, tab, <21 21(/), W<€
NA(\), HER), BoE(), FE(), AVFEG), de 2, 2= AZ5(Q).
®  Working Directory. Agent Builder”} th 4 AHd 3o o af nh= 2= 9l d & 23}

;}7] e wtE tjA B £xo oE g gl t) shbeo 2ol tlE Bl sl A

Fauk whE = sl ol Agent Builderol| A o] H=& Agent Builder
1:] E”Ea] ﬁii 7<7] shal = £F & o] B2 9 s AL} Browse A-&-3he] T £
B2 E S 4 5ok

m1m
>
>
P
ol
o

Agent Builder+ %41 tlE E2lof 2At] 53 o] F& 744l 6}'7’] [RREREEIE= ] SR =
oA & Eof, SUNW} J—:“”ﬂl o] Zo]x ftp7]' & T2 o] 5 79 Agent
Builder+ °©| 3+%] |8 E 2| o| & suNwEtpE A A §u

Agent Builder+ W4+ At ] 73 0] 2 & e E 2]} 9t
Ytk 160 #l o] A “HH B 2] RS

m  Scalable =+ Failover. At A 3l o] ol d 2wl ] A} 7591 7] o F-E ] H
EIasi=

= Network Aware. 7| & 5% Z2 13 o] Y EH I E A=A, S UEHZE A
slod sl SetoldES} T4l =4 AFE X]"éfﬁ‘/]q. LﬂE%i A& A
W Network Aware 2l @& A8 8l V| E 9 T v A& A A5t H o] Flzk&
A e 5} ] ?%’%L]E}.

m C ksh. A" &2~ F =29 °d°1§ AR g} o]t FA42 A5 vl eFA o] x| wt
Agent Builderol 4= Korn & A4 Z =& Ak&-3le] A F3 & 9=
HBE A rEsle] C A ZEE 9HE F 5Tl 158 d o] A “7]E A
Al & R4 Al L

mlo
O
¥
E
i
i)
=2
L
},

m GDS. s Au|a7p b dlo] g Au] A7t 5 5 A gt vh dRE el o] B Au] A

A Bl Aol ek AR WS 10 A& %ié AL

F —cc A3 217t sPATHO 9+ 7% Agent Builderol A4 C 2tt] & W E& v| &4 5}5}
L ksh ge] e W E& A9 st== o &3k o & A d el & AR stE ™ 146 7 o] A
“Agent Builder 4 A B 4”7 wpA 9t L o] A& FARAAIL
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I HARE 983 F Creates FEA A L. 31 o}#f &) Output Log el 41 = Agent
Bu11der7|- T3 Fl A& AT Edit W7ol A Save Output LogE A1 8l 5le] &
g 22 ARE AR F s

Zhef o] ¢+ 5 =™ Agent Builder
m  Agent Builderoll 4] o] ©A & 53 gl A AT G2 E2H 225 3l
A A

Agent Builder7]’ dEHor kg
+ Configure 3tH & X A3 5 3l

e
oX
ok
=2
>
>
o
e
o
k1
=2
>
>
il
43
>
\T E?i_:
-
vy

F - AA A 3 A 25 o = Aol B A A (Create) & $HE T vh
48 g A Bt Agent Bullder°ﬂ A 53 A] S goiw 2] A ¢4l Agent BuilderE &
2% sk 158 sl o] A “ghaH A A& FRFAAL

Configure 3} A&

Configure 3}H
Agent Builderoll 4 A1 53 mtE7] 5 $E 3 F Create 3HH of| 4] NextE A& shd t}
|

3
+ 133 o] Configure 3t o] Vbt Ak 73 & vh5 7] A el = Configure 3t
u:]oﬂ oﬂxﬂ/\—al- 2= 04/\ ]El_
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B

Start Command (or file): Timeout {in Secs):
‘ ‘ ‘ Browse ... ‘ ‘300 ‘
Stop Command (optional): Timeout {in Secs):
‘ ‘ ‘ Browse ... ‘ ‘300 ‘
Probe Command (optional): Timeout {in Secs):
‘ ‘ ‘ Browse ... ‘ ‘30 ‘
A\
S : <<Pravi | rey | | E
A e Step 2 of 2 | Caonfigure | | Previous | Next ancel |
SOLARIS
—0utput Log
Creating a failover resource type. -
hornefbrianxiproject does not exist. Creating fhomefbrianx/project ..done.
Creating the tconfig file ..done.
Cloning and modifying Makefile ..done.
Cloning and modifying README.ab2 . done. -
| [»]

2% 9-3 Configure 39

Configure 3t ofl = vh5-3} 2 =7} 9lssv e
Z2Ia9E A%5H7] ¢l UNIX doll A 5 9l
A A sl of gt AT B=ol WH S 1Yt
|Ztete Weo] 23kd U S S 5 9

m  Start Command. 7
Al w8 %3 e} A
Browse& A}-&35}od &

7@

Bullder7]' A 2]} = $hostnames HTFE A48 4 9)
Builder Korn @ 714} $hostnames W4 A47& X514 A L.

HE e SRR F A T AL

3*?
e

Fo72 58 2wl o 58 TeA A elvh 93 7 e A 27k PMF
(Process Monitor Facility) Alo1 €] 27+3 ) 12 A 23 A9 od WS AF T

=
gk At 2 7 Z2 A2 B2 S A A sk N WH S AHSsle] B AE g
=g shar A& ”:""ﬂ B AE LT of 4 o] 5} o] HrE A of Frict. o] FLo]
Az 2-5st7] S A 5A4E sk 144 o] A b 51 ZEA L B2 S
7H A e e E ARSI AL
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®  Stop Command. 7| &
Al B E ok A S

W8 %75 oY

off
JHU
}L
bz
E
?
é‘
i
5‘.
_WL
i
m1>
jL

=
Korn %’:_' 71Hk 3§ =

Builder”} & ¢ ]—% S$hostnames HEFE A
Builder Korn 2 7|4} $hostnames 4 4

FHol| A HEH Z o iéE OI%-% I?%HOF st oTAgent
g A FYth 155 3 o] 7] “Agent
]

Al L

_,d
2 oo
rul?: 1k
=
P&
ol
ol
S

[} H H
of e Au Al eh £4 WS AR alA sre A gl AT =7}
stop Wl A=A the3 Ze 452 Algsle] S8 TR WS FAFc)

m Stop WAE+E SIGTERMS Bul 5§ T2 238 F A6t A1 7F 2332 80%
et r|et ob g S& 22 S FE

m SIGTERM A&7} A3 2 ¢ stop Ml A&E= SIGKILLS Ul $& 22 33
FA sk A1ZF 2] 15% st W7 g ohs S8 2 S TR ch

m SIGKILLO] A9 e 39 stop MlAE7t A2 FE 5 A s A7 29 3t
o Y A 5% e =2 7Eg Y

m Probe Command. 7] 5 22 AdPsled -8 T2 730 Ae) & Ealsta o(AF)
T 1o0(HA e AT Ale] o] HAEG FE A E MRS 5 e HE AU o] HH
& A Abgkd o HE o ‘Hfi AA 425 48 5Ar Browsed AHg-35ke] S8
=2 aWE A A o] 23E HdE S g dFHT
Jutd o 2 7]3‘IL &z o e Feto|dEE ARG HAHEH S A A
Sl 9 A AARE A= At AHEE EEO A AV AAE FHth
o] o “ sl S& Z2 O Aert £ AYULh S5 AR SAE AR ¢
= ‘Rl’EL1 L E AR AL 156 d o] A “5F AH W] A Eo] gl T
Korn 4 7|HF 34 EE:’—E” oA HAAL HE Eo| 3 2E o| 55 A AN oF 5t= ¢
Agent Builder”7} & ¢/ 3} $hostnames M5 AH& & = sl T} 155 ¥ o] A
“Agent Builder Korn 4 7|4} $hostnames ‘34 AHE TR S

® Timeout. 7} % & ol gt A7+ =3} 7L(7‘)°‘L|‘:]' A B Xlxéﬂ}l‘%Agent
Builderell /“] 73]"*0]'—‘5 7| 2R (A A 2 S A 2 7 300%, A A 79 30%)= A

3 2= o) 2=t}

Agent Builder Korn % 7|4l $hostnames W< A}

el
[¢)
Lﬂé%i AA S &z 22 P $E TraW] A SE TR F
Aete s2E °]%3} Mul2 ) e & HEEe] &8 Zrad el el of et
Configure 3t o] A tf &0 74 5 ~E o] 52 thak A4l 3ol sk A=, T A] 5l
74/\} el Xlﬂﬁﬂ of & wj ) Wit 28y & TR o] FAlshs SAE o
F< 2HLH SRR SAE o] 52 ARlo] S AF oM Ay o AA =1
Agent Builder”} I}% 78 2=E AT e 28  lsud
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o] &4 & 3] %4 3}7] #]3] Agent Builder+ $hostnames M5 Al 3-3ted AR-&-A7F o
%0“ /L~1 /\] Xl—/ x] wl A /p]_ U:] E:l ° ﬂ =) 6]- /" 01 = i ‘61—1,] 1;]__

% — $hostnames W+ Korn & 7|HF A n] 2ol A ut 2] (4 H Ut} sShostnames W5+
C 7|HF 2 GDS 7]8F A 8] 2ol A = X 5| & ed5 T}

ol ol &} o] $hostnames WS AA| & AE o] 53} o] &3l A A gt
% /opt/network_aware/echo_server -p port_no -1 $hostnames
o A9 S o) AR go] Ze) el o) A AR gl = 2429

Network resources_used A% 55 AR ollA s AFglol ol 74 =
LogicalHostname £+ SharedAddress &2~ E ©|F-¢] $hostnames H 3o 2

of A g e

HE| 3AE o] &F 74 Network resources used 55 FHE FAT F -+
Shostnames M F ol BE 54 E o] Zo] 4% & FE5 o] T3t}

= o

TE AR Wy

53 AW HEE 2835k RGM Z | ¢ $ F ol 4] A& = Sun Cluster A+, A+ 73
2 A 25 5 JE e AT 5 95y th Agent Builder= 5% A u % °ﬂ o
gk A A, AL e SR 23 Y EE 75k Agent Builder 7t "ELE‘ EE A]Eshr] A
of o]t W sl e o= A3

F-5E AW HEEKorn 4 7|8 A 2o & AL E A U o}

= 2~ X

° % Xé H Hd’l‘ = %

o &l 23 YE AIEE £ = 55 AR HEUF £ o] gl Sun
Cluster At9d, AHd 78 2 A 215 55 AR 55 AE X544 2.

g 55l A 55 AR HEe7F 285 o dFu o

B HOSTNAMES

B RS CHEAP PROBE_ INTERVAL

® RS MONITOR START TIMEOUT

® RS _MONITOR STOP TIMEOUT

® RS _NAME

® RS _NUM_RESTARTS

B RS RESOURCE DEPENDENCIES

B RS RESOURCE_DEPENDENCIES WEAK

® RS _RETRY COUNT
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RS_RETRY INTERVAL
RS_SCALABLE

RS_START TIMEOUT
RS_STOP_TIMEOUT
RS_THOROUGH PROBE INTERVAL
SCHA_STATUS

by BEelt A9 #4955 G0 W5oh LgEe] ek

RT API VERSION
RT BASEDIR

RT FAILOVER

RT INSTALLED NODES
RT NAME

RT RT VERSION

RT SINGLE INSTANCE

o HFele A 25 55 AR HETE 23 E o] sds

RG_DESIRED PRIMARIES

RG_GLOBAL RESOURCES_ USED
RG_IMPLICIT NETWORK DEPENDENCIES
RG_MAXIMUM PRIMARIES

RG_NAME

RG_NODELIST

RG_NUM_RESTARTS

RG_PATHPREFIX

RG_PINGPONG INTERVAL

u
u
u
]
u
u
u
u
]
B RG_RESOURCE_LIST

b
ot
oft
B{i

2,
fz
o
e

(o3

ol HAE 7|5 (%)E TFAA 55 AR HSE

# /opt/network aware/echo_server -t %RS_STOP_TIMEOUT -n %RG_NODELIST

ok9] o o] A Agent Builder ol 21 g 55 AKX W5 A staL thF 32 AF&-3hod
echo _server 2AYEE A A& F glF ]

# /opt/metwork aware/echo server -t 300 -n phys-node-1,phys-node-2,phys-node-3

Agent Builderol| 4] 53 AR W& oAl 5k W

+ & 5o A4l = Agent Builderel 4] 5

o},

m integer= A A 2k(ell: 300) & 2 o A g ch

i
>
o
i s
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B S 32 FAYd TRUE £+ FALSEE A H o)

m string> A A #4434 (oll: phys-node-1)& A H ]t}

s Rl HEe nEo REPYUCE AP Th 4 FHYS HEE FEH T}
(@ﬂ:phys-node—l,phys node-2, phys-node-3).

s A5 ESe BEo BE FHYOE AHY 4 FHAS HEZ PR}
(el:1,2,3).

n A7 AR TAE Y eE pe s Al g

28 Ay HAHg

Agent Builder& AF-§-3he] th53 2> W o2 4B H A& ANAHSE st

®  Agent BuilderE AH§-3hed wbE 7]E A Fa & A4 sl
m  Agent Builderoll A A4 ¢ £ A =5 HAG vy =5 ohA] At ste] 2L

3717 & 25 4 ol ok

71E A #3 BA v

LI
5 AAE 73 5t Agent Builderoll A1 A4 3 7| A #3 S A @t

=

th& & st B S AHE-sto] 7| E A 73 & Agent Builder® 2 =3}

m  Agent Builderoll A A% 7| & A 73 2] 4] ¥ E2](rtconfig o] X
gr=lo] 9l5)ell A Agent Bullder = A A 1/] . Agent Builder+= Create 2!
Configure 3} ol 4 s Ak 3ol e gt k& 2 =gk}

m  File & th¥ v 57l 4] Load Resource Type &5 283t}

2. Create 3}l A =4 tlg E2] & WA el
Browse= AF-8-5ted B g E2| & AdEjalof ek A HE Ee] o] 55 i Hsh= ARt
o7 = FushA gsvcth g B2l & A9 g 5 Agent Builderell 41 Create &5
oA Abg- = sl

I FsHAS =
A gl Korn & WA A F3 S w5 A ut A 7ke] Avpwd A C WA o] H Q3
734l s 71E Korn 4 A Fa & 2E38l0 £ 2lo] & CE W7 g th Agent

Builderol A C A o] A1 & =% & 5 5t

4. EAE AL F3& W5k
Creates =] At 751 ol NextE & 2] Configure 3t & A3 o}
Configures =8 A 73 & 74 % b= Cancel& =2 A vt

ftfo



ZEAAZ 743517 el 918 2 Al gal,
T At whebA F7H 55 A el g A
At Ag ent Builderoll A Al -3} A ¢k w7 W&
R 3t A8l of gt

a2 9V A2 install_directory /rt_name/src Y ¥ E 2ol 95 th Agent Builder+ AH-&-
A7t A B FohE gl YA £ T FAE £33 U FA ) 3 AL o}
N R [SEE RS

/* User added code -- BEGIN VVVVVVVVVVVVVVV */

/* User added code -- END AARAARARARAAANS %)

Fo ol e FAS 5 | 5@ T4 A4 hebiths 48 49153 Kom 2
deze S0 A5k S

A5 5o, rt_name. holl &= th2 T2 I A ALgale BE FE2E] RS AHdg
o del B2 el g A T 2AHE F e FF FHS HAT 5 AE F

B3+ Agent Builder<= install_directory /rt_name/src T Z E2lol 72 gk o A3}
makefiles AT YT make WS A} &5 A2 I EE E]—/\] Aol sl o
make pkg ¥ @& Ag-shod A 5" 7| A& pA] A A 6LL] o}

RTR o} & install_directory/ rt_name/etc T E2]ol Sl5Hch E B2 E HAA 7S
AF-8-3ted RTR 4 1S A 5 A5 th RTR 3L ol o & #HA| & "H <30 7 o] #|
”X]'ﬂ A 8 S5 AR A S FRAAIL. 55 Aol g AT S

=
=

2 A% HRaIAALL

Agent Builder & & HA AF-& W4

Agent Builder %5 M A& 123 Ahg 2} Qe o] 29} Flgh 7|8 meA A E 0}
Fuoh 28y 28 g A8 A e o] 2o FHE Y B sl= Al scdscreate ¥
scdsconfig WH el W7 H4-E AL o) scdscreate(1HA) %
scdsconfig(1HA) 4™ 4] ﬂﬂ O]X] £ FRsAAIL.

1. scdscreate ‘]’%'3]"’1 7heAol =AY A 715 & =2 a9 E wET] 9
=
=

o}
S2 QW5 AYY S AL 52 PR WEE 156 9 o] 4 52 G u
g AL
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3. &g E =Y Y E 9 pkg 39 tAEe]E HAI ),
4. pkgadd ¥ ® S Al83}4] scdscreate® T H I A& AR},

5 A2 A+ AAEE £2 =5 AAFY ek
a

CEEE S

Agent Builderoll A th4F 2Hd 8ol tiaff A e & S Haste HHEe £
£ 9hE Y th Create 3t ol A 2tqd HE B 2] & A A3 o) gk 371 Al 3ol
3 HEe] HA tE e S XVJSH of 3“/]4 Agent Builder+= Create 3} ol 4 &<

A o] F AL 738 o] & A3} o] 59 F9] A EE A tH E ] w5
o & Eo1, sunwE E‘:L‘”Xﬂ o|Fo = Z]Xq Slal frpehe A4 °4 ‘f')rﬁé'% qhE 79 Agent

Builder= =<4 tl&@ E 2o suNwEtpets v 3 E2] & vk

o] 5}¢] t]¥ & 2] o] 4] Agent Builder th= Eof Yd ¥ tE 2] & whEo] A vch

gaze ol

=3}

bin  CEH A% £ spol A AokAE o2 5 & L atihiieh Kom A 22| 4
$srctHED|} 5UdT v d S g}

etc RTR 79 & E 33tk Agent Builderoll A1 33534 o] 53 38 ZE2 18 o] 55
PR R()E T A AR s ) RIR = 7 o] F& AAZTE ol & S, FFHA
o] & o] sunweliL A +38 o] Feo] frpd A F RTR % o] 52 SUNW. fep v th

man start, stop ¥ remove BB E] 2 H Eo o gt /‘}%X} ol A A sl o] Al &
E§g ) o & £9, startftp(IM), stopftp(1IM) H removeftp(1M)Sd v th
o] A A o] A& B{H man -M A& AHEEle] HEE AP A& 59
o5 3 ZE e
# man -M install_directory/SUNWftp/man removeftp

pkg 2 F A7) A5 2FF o

src Agent Builderell A A& £ 3} & E3F3h o},

util Agent Builderoll /] 44 & start, stop B remove FHEE 2AYEES X3

tho162 F o] Al “F R E] 23 HE 2 A A s o] A7 FA A A 2. Agent
Builderel A o] /\f’—‘j’] E o] Fol 3 *9‘ =23 o] 55 F7Fth(el: startftp,
stopftp, removeftp).
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Agent Builder &9

o] Aol 4= Agent Builderoll 4| A4 sl & ol & gk o}
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2 2 o

A2 2] 5h+= RGM(Resource Group Manager)
y ol E 7} wkA) & 7 & RGM-E Oﬂzﬂ:
]W@ﬂﬂ%ﬁﬂﬂ*ciiéﬂqqﬂ
i F7)37) $)af scop Wl £EE
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Agent Builderoll 4 A A st= 87 9] Wl 4= vha3 25

rt_name_monitor check
rt_name_monitor_start
rt_name_monitor_stop
rt_name_probe
rt_name_svc_start
rt_name_svc_stop
rt_name_update
rt_name_validate
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3t 3 (rt_name .h)
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WA Ho| A E BeiH man HH I A -M FAHS AHS5t] AHA tEER] HFE
A3t ol & Sof, sunw7t T3 G A ol A frp7t & ZEIH o] 5 9t
& AH25l] startfrp(IM) A A H o] A & FT,

% man -M install_directory/SUNWEtp/man startftp
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Builderol| A A A gk sl 71 2| & S 2] 2~ Elel] ARG A9 e ele] 237 EL A A b
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% man -M /opt/SUNWftp/man startftp
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EE HAE A E A el o) & AAohaL £s AES o HAAaA] @
WA 4 slF Ut 28y make pkg W H S A5l 9 7] x| & thA] qhEofof g
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rtconfig 74

zhed tlE el C =& Korn & &2 =5 A4
7]‘ Create 3} Conflgure st A §iE g YR E 23sk= 74 7Y rtconfigE:
AU 71E A {539 &g o E 2o A Agent Builder | %8} A1} File Et}
& w57 4 Load Resource Types A& ste] 7|E A #3 & 2=514 Agent
Builderoll 4 rtconfig ¥t 4S ¢ 3l Create 2 Configure 3tw el 7| A 73 of o 3l
A RS gt 7€ A F3 & AL A F o] 7ol F& T‘L‘/]“%. 158 7|
ol Al “7|E A ¥ HA e FEAA L

3+ 7§ Agent Builder°ﬂ A AR A}
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Agent Builder-8- Cluster Agent &

Agent Builder-§ Cluster Agent 2. &> NetBeans™ ¥ & ¢} -] t}. Cluster Agent &=
AF-4-8}4 Sun Java Studio(©] 51 <] Sun ONE Studio) Al # AH-8-#t= 535 /N g =
3l Sun Cluster &~ = E 9| o -§ A& 40]‘4 ol Mu|2E ats 4 A5
Cluster Agent 2.5 AH& A7} vhS X} F¥ e FFE dste shd 7Iuke] <lE s
o] 25 Al E g

O

% - Sun Java Studlo A A ol = Sun Java Studio Al 52 BA, A H AFg wH o of
T AHT} S0 3} ‘/] c}.

Cluster Agent =& A A 2 A4 v

Sun Cluster 4=~ E 9] o] & A #| & | Cluster Agent X5 o] AA ¥t} Sun Cluster 2
A =7+ scdsbuilder.jar Cluster Agent 8 743
/usr/cluster/lib/scdsbuilderel| 73§t} Sun Java Studio 4= E 9 o ¢}
7 Cluster Agent 252 2183t o] 5o thgh A& g 35 ubEofof g}

{1

% — Cluster Agent X5 & A3 5t21= A 25 ol Sun Cluster, Sun Java Studio Al & 3!

Java 1.47} A A =] of A}-g-8F 4= glefof g

L

1. BE AHEA = AFS-AF ZAH4RE Cluster Agent 253 AH$-3l5 & 3§ el
n BEARSATE ARG S oA shelH 3 AT S A Lol S-St el
o] Ao BE tjH Bl A& HaE gl

# cd /opt/slstudio/ee/modules
# 1ln -s /usr/cluster/lib/scdsbuilder/scdsbuilder.jar
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http://wwws.sun.com/software/sundev/jde/documentation/index.html

SO

v 7o

- /opt/slstudio/ee ©]|2]2] t]@ & 2o Sun Java Studio A Z E & A
Aol HE Ee FEE AFS AT AFS AR WA ok

m AR AAIRE AR S G 8 modules BH9] Bl E 2o

7HE o

% cd ~your-home-dir/ ffjuser40ee/modules
% 1ln -s /usr/cluster/lib/scdsbuilder/scdsbuilder.jar

2. Sun Java Studio £ Z E S| o & FA W t}7t v}A] A2}

Cluster Agent &= A| % W

th52 Sun Java Studio 42 3 E 9| o] ofl 4| Cluster Agent 255 A %35}

w7 9l
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MWew wizard

Steps Choose T

1. Choose Template geled a Template:

" Templates
3 Folder
@ [ Native Connectar
@ [0 Solaris Programs
[ JavaPackage
@ [0 Ant Build Scripts
@ [ Beans
@ [0 CFiles
@ [ Classes
@ [0 CORES
@ [0 Databases

Template Description:

Containg all templates available in the IDE.

Fach ternplate lets you create a new kind of file.

| = Back || Mext = || Finizh || Cancel || Help |

2. BB 49 o)A BoP A ol 2 2285 7eh Br) ol YE A BT
S

Other Z |7} A3}

@ 3 Cther

Sun Cluster Agert Builder
Weh Bookmark

Group of Files

HTML File

Propetties File

Text File

EEE L)

3. Other £ 9| 4 Sun Cluster Agent Builderg 4 ¥ 3} iL Next& +5 ¢}
Sun Java Studio$ Cluster Agent &5 °] A &g et 3 HA A = vb57] vp A} -

Sun Cluster Agent Builder 3} o] v}el o},
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New Wwizard — Sun Cluster Agent Builder

emplate

Agent Properties and Wendor Mame: Application MName:

Working Directory:

|.l'h0me.l'brianx | Erowse ..

() Scalable (@) Failover [ Metwark Aweare

Type of the generated source for the Resource Type @ ¢ (Orksh (O GDS

| = Back || Mext = || Finizh || Cancel || Help |

Cluster Agent &5 A&

Agent Builder 4~ X E 9 o] & AR-§-3h= 7213 v}AH7HA] & Cluster Agent 82 A&
th ol As FLEYY d & S0, v 13 ol A= Agent Builder &= Z E 9 o} 9
Create 3}7 3%} Cluster Agent 2.5 2| 3 A A 2 7t57] b A} - Sun Cluster Agent
Builder St oll L& Bt A8 §Fo] Fof glvke AL BofFuh
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nt Builder

Vendor Name: Application Name:

SUKWY ‘atQ |

Working Directory:

‘fhnmefbnanxmmje:l | | Browse ... ‘

() Scalable @®: Failover [v] Network Aware

‘ Type of the generated source for the Resource Type @ & (1 ksh () |

M

§uep1nf2:‘ Create H <<Previous H Hext>> H Cancel

SOLARIS

reutput Log

Creating = failover resource type B
Creating the rtconfig file ...cane.

Cloning and modifying Makefile . done

Cloning and madifying protatype . done

Cloning and modifying README ahb? __ done. Ad
4 [

23 9-4 Agent Builder 4 Z E 9] o] ¢] Create 3}

MNew wizard - Sun Cluster Agent Builder

“endor Narne: Application Narme:

[sumy | [z

wiorking Directory:

[me i oject | Browse ‘
) Scalable () Failover (] Metwark Aware

Type of the gensrated sourcs for the Resource Typs @ ¢ (D ksh () GDS

= Back || Next = H Finish H Cancel H Help |

23 9-5 Cluster Agent 2.5 2| | & 7t57] vk A} - Sun Cluster Agent Builder 3}

Cluster Agent 2.5 7} Agent Builder®| #}o] 4

Cluster Agent .5 3} Agent Builder+= o1 2] 7H#] ™ol A u] 528} A|vE of7he] z}o] 4 o]

st
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Cluster Agent 2.5 ol 4= + " A A] & w5 7] #} A} - Sun Cluster Agent Builder
stHo A FEE FE AFollnt A o] A4 Bl AT A WA A7 ks
7] b A} - Sun Cluster Agent Builder 3} ol A th5& 2™ A 573 o] vb5 o]
A A ket

Agent Builder®ll 41 &= Create 3} | 4 CreateE 2% 54| A4 73 o] qhE0{ 7
11, Configure 3t ol 4 Configures ‘2% A F3 o] 74 HHth

Agent Builder®] Output Log &l Y}Ebt= A ¥ = Sun Java Studio Al ¥ = &
g el vrebh
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@& AFEshe o] MulAE R
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171 =l o] A] “GDS 7§ 8"
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GDS 7 &
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AR AT A §
Ak dlo] B An] 2~ A€ 743 SUNW.gds+ SUNWscgds 3| 7] 2| ofl £3H=| o] si5ych
scinstall FEEElE S8 28 A Fof o] 7| x & DA EtH(scinstall( 1IM)
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# pkgchk -v SUNWscgds

/opt/SUNWscgds

/opt/SUNWscgds/bin
/opt/SUNWscgds/bin/gds monitor check
/opt/SUNWscgds/bin/gds_monitor start
/opt/SUNWscgds/bin/gds_monitor stop
/opt/SUNWscgds/bin/gds probe
/opt/SUNWscgds/bin/gds_svc_start
/opt/SUNWscgds/bin/gds_svc_stop
/opt/SUNWscgds/bin/gds update
/opt/SUNWscgds/bin/gds_validate
/opt/SUNWscgds/etc
/opt/SUNWscgds/etc/SUNW.gds

O

GDS #8244 2 =4
GDS+ SunPlex Agent Builder 4 &2 I 5
FFa)elvt = Sun Cluster ¥e| &

] GBL“ﬂAMML MAWW
= GDS¢} GDS<| UﬂiEt AP oﬂ Aw
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A4 A ek 2 g o] Sl
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M52
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~3HE
Yt ol 23t iﬂ%}E{— ol 2] iE{i Elo 4] hA] Abaat 4= o) =
235 s
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e ST ul AET 4 ol Auch we HESo| Wa g A4S
n B )5 Eoha] Slal £a ZEE SR ok ohe A5

GDSE 4438l Av|~E wt= = o

®  SunPlex Agent Builder /‘P
® 3% Sun Cluster ¥ W& AH&

GDS % SunPlex Agent Builder

SunPlex Agent BuilderE A3} GDS = % A~ I Fyo g Aughg
ARY & 2200 AT ALE Pt 2aPE A ES =& de AR 9
Hol| AL},
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10/20/2004
10/20/2004

10/20/2004
10/20/2004
10/20/2004

12
12

12
12
12

GDS ¥ 3% Sun Cluster 22| % &

o] Wl &£ Eof A= sUNWscgdsoll A AHA Al dlolE] An|x 5
28 Fe| A= 3E < Sun Cluster #2] WS AF&35le] A4S whE
scrgadm( 1M) % )y scswitch(1M) A A # o] & F R4 AI L

GDS 7|HF Au] 2 rAd of] Ab-g-2 v A=

182 # o] A “Sun Cluster ¥ 2] & & AH-§-3to] GDSE AF-&-5h= L7H§-A A n| 25 vt
=& w7 4 183 3| o] Z| “Sun Cluster 2] % % & -85t GDSE AH—’L;}“ =7 7t
T AR AE ghE = e AR A AW sl AXH B8 scrgadm 2 scswitch
g s Adstey B oS Yl of 75“/]‘4

=
ol
il

SunPlex Agent BuilderE &3] GDSE AH-&3}H scrgadm % scswitch &< w4l
AYe|F e 22 HEE wHE7] W £ ZhatalA AHeld 5 s

GDSo| A oWl E & 7] Z-3}= W
=

GDSE AH&-3hH GDSell 4] GDS7} Al At sl = ~ A Y E
T osUTh o] BE F R = A& AAL L x;] | 4 = 9]
Gt o] GUE AFgshe] 2T YL A BA EE

|
88 4 Qg

v
=
177 #l o] A] “Log_level 5% F R A
GDS7} 7| 58l vl A Al o] = e 7+
& dsyh

Y% Log level 5% AW E A}-§3}o]
S A A gt} NONE, INFO = ERRS A&

GDS =1 3¢

th% 7 GDS 21 94 /var/cluster/logs/DS/resource_group_name/
resource_name Tl F E 2] ol JF o}

® start stop log.txtels At AlEF 2 52| v R ef o8 7] 5 5 = WA x| 7t
E3HE] o] el th,

® probe log.txtells A EUE o oa 7| F 5= vl A 2| 7} E3HE o] sl T

th& ool A= start_stop log.txtoel £33 FH O F8 & HoFch

:38:05 phys-node-1 START-INFO> Start succeeded. [/home/brianx/sc/start_cmd]
:42:11 phys-node-1 STOP-INFO> Successfully stopped the application

o} dlol 4+ probe log.txtoll £3E FH | F3& HoiFch

:38:15 phys-node-1 PROBE-INFO> The GDS monitor (gds probe) has been started
:39:15 phys-node-1 PROBE-INFO> The probe result is 0
:40:15 phys-node-1 PROBE-INFO> The probe result is 0
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10/20/2004 12:41:15 phys-node-1 PROBE-INFO> The probe result is 0

I GDS 55 A K

Zzadflo]l EH A v && 22T A% start_command A &
Port list o5 ARE 7 AFafof gvich 8§ 22 13| YEH A A
§ 2233l 4§ port lis ¥

(_r
ol
J
ol
]
(=l
2 T

Start command 27 55 A Mol 4 A A
ool B £ Ao 2 %
UNIX 4 % o] o] of g},

Port list o5 FXH
Q.

Port list 55 AEE $& ZE o] FAsts XE Z55 AHE o)
Port list &5 A X+ SunPlex Agent Builderell o3 =4 == A| & 23 7] Eof %]
A 5] ofok 5}m] X F Sun Cluster | HH & A4 ol = scrgadm H & o A 5|

of of g},

4

A

L4

S

4 GDS 5 A K

5o

)

(e
Al H GDS 55 AWt 235 o] g ch

iy

A

o
]

rr

Network resources_used
Stop command(E7d 55 A K)
Probe command(Z3 55 A H)
Start timeout
Stop_timeout
Probe timeout(Ed &
Child mon level(% < 3
Failover enabled(37d 55 AK)
Stop signal(Z# &
Log level(Z# 5%

Network resources used = A H

o] 52 AR O VB nulld Yt & =2 7o) F}u} o] AFe] F4of Bl E E o]
of = Aol = o] 55 ARE AAHof g} o] TF AR AZEAY NullE
AR S8 22 a3oe] BE FholA FAlse ASZE A g
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GDS A& 14 3817] Aol LogicalHostname =+ SharedAddress X]‘ o| olm| -
2 = o] °]°1°}: gh o} LogicalHostname £+ SharedaAddress AHY S A5t 4
W el Wi gk A 2= Sun Cluster Data Services Plannmg and Administration Guzde for Solaris
OSE FxsIA Al L.

e AA st A o] & skt o) & AR sk Al . 2 Ak Ol%% St o] Ake]

LogicalHostname©|4} slv} o] 49| sharedaddres
W& r properties (5) A% A #elx & FxsHA

i 0
fo il
&
1%
et
+
)
£
5
w
=
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Stop_command &% & E

FAHEL S T2 FASL SE TR §°l%{ﬁl%i%“/}%°ﬂ‘ﬁ‘i%
EMOlsf‘f.}blu}.olﬂﬂEt@‘oﬂH} Adzlo] S8 =
H UNIX % & o] of o} gt ],

Stop command % 5% A
80% /‘LEH of] A TX] ‘ﬁ‘%‘% *E]%ﬁ?}‘/lu} 'EXI e A 7&49} ﬂ}ﬁl o °| GDS % 7| |
159

o ”EH o A sIGKILLS A4 Fe 5%2] A| 7+

(&

A o] =M GDS7} sStop_signalell AAH A5 E AEsle] & 2217
o
=

Ak W oz 7
Wz s o] ¢4 = 3] 1
eh b we e eehd 8 m2 ool 44kl 4% FE A 0 WA o)

AN HEY FE A $& 2223 Aol FE& st d AFSH U AAL A
gty B2 o] T8 A= o(A3)T 100(2 AT A ) Alo] o] A gro]ofok Tt
AL A= &4 g 201Y £ 5 5T} o] A £ Failover enabled’}

ok O

1o 1o

FALSE & A I* 5o gl A | vbE S Qo w =y A Ay =
GDS AL 8] E(seds fm action(3HA) B A] o o] x] FHR)ol| A & =2 13
S EAR r/}/\] A2 719 2] by BhE =2 v U 2w g Al ﬁz4~ g Ale
Utk £ 8 Ael7) 2010]H & 22 a8o] 4] F Lot}

AL w5 & A sl GDSoll 4 Network resources used 55 AH E+&

scds _get_netaddr 1list®] o4 FAEEIP F4 IIEL<>H/<‘| - R
A7 s 7hekgl AR HAS 5§75LL|E]-(scds get netaddr list(3HA) AT 4] 7

o)A Hx). DA HBEW B4 AR B TAT AR 7 B 4 F e

s ZEaol AR A= Ao E ke glFH
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176

Start timeout == AR
off

ol 5% A0t A% Bl Ble A% A7 23S ARG TITh A &L 174 51 o)
A “Start command A TH RS FAIFA AL start timeout ] 7|2 FEE

300 33 et

Stop timeout T & FXH

o] 35 AR FA WH o gt FA A7 2IE AR ch AA g W §-2 175 H]o ]

A “Stop command 55 K& FEFA A L. Stop timeout | 7]EFhE 300%E Y

v

Probe timeout 5% &K

o] 55 AR AL W&ol gk A ZF 23 gk AR Ik AA T WL 175 #] o] A

“Probe_command & A 5”& FRFI A L. Probe _timeout? 7|3 30

o},

Child mon level &5 K

# - %% Sun Cluster 2] ¥ &

Abgote
SunPlex Agent BuilderE AH-8-3h= 7 ¢ o]

o] 55 A ¥ PMF(Process Monitor Facility) & &3] LB =& Z2A LS
thoo] S5 AR = 7" A ZEA 2o g e HHE HEFE Y o] 55 %

H = pmfadm HH 9 -c AAHEH AF ok pmfadm(1M) A A # o] 2| & FHE 514
Al L

o] & ARE A} AY 7|23 -12 A A pmfadm HH oA -c S A=
Ast B 7|5 & stk 3, wE AAEH) Z2A 2ok B R e,
Failover enabled & A X

o] H-& A FH AR ALY A d e F4AE At o] 4 5 FH}
true® AA =W retry intervalel AR H & @9 A7 e A& 377}

i

SEAUE IS

retry count® 2343 7o $& ZE 17 o]
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o] '}:T HE7} false®E AW retry interval® & ©@$] AIZF el A A= 314
: ]

R 1
7} retry countE A} ol 38§ TR o] thA] A/ A EAY ThE 27 H Y
—9—‘3'15] A 5t
o] & ARE AEelH &8 TR Ado] A 1579 # U e E A AshA] Ka)
A AR s o] 55 AR 723 true HI/]D]'

&3] PMFE 53 58 Z2289 T AH§
A 3 552 signal(3HEAD) 2™ A 5 o] ]

Log level 55 A K

o] 5% KB GDS7} 7| Eohe At vl A A =

7 1 o] t) 3 NONE, INFO -+ ERRS * %1t} NONES A & 5+H GDS7P X‘
@t W AR & 7] E6HA] U INFOE A A shE A X1 w A & ut 7] 23 ok ERRS A
Aotw 9 F WA A8k 7] =3t} 7| B A 0 7 GDSe Atk W A A S 7] Z6hA] ey
tH(NONE).

T 59 AR o] £5

SunPlex A éent BuilderE A}-&35}¢]
GDSE A}-5-35t= Av] 2 qh&7]

SunPlex Agent BuilderE AH-§-3to] GDSE AH-&-3t= Au] =~
SunPlex Agent Builder<= 9 el Bt} AFA| 5] A = of Sls5 1t}

—

2aYE WET] LA

SunPlex Agent Builder A #}38}3l 23 H EE vt = WY
1. FHFA7 IAY 553 9&-& w5l

2. SunPlex Agent Builder& #] =g c}.

tlo

# /usr/cluster/bin/scdsbuilder

3. SunPlex Agent Builder Create 3} o] v}e}d e},
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SunpP gent Builder

WYendor Name: Application Name: RT Version:

| | e

Working Directony:

‘homedbriamdproject ‘ ‘ Browse ... ‘

) Scalable (@ Failover [i¥] Network Aware

Type of the generated source for the Resource Type ® C O ksh (O GDS

"}“{/ Step 1 of 2: | Create | | <<Previcus | | Next=> | | Cancel
SOLARIS®
—om.ﬁ.ﬁt. L._.u ................................................................................................................................................................................................................................................................................................................................................................
<] [» |:

. ZF

. Vendor Name2 ¢ 4}

. Application Name= ¢} 8 gl

% - Vendor Name} Application Names §3l 4] 975 W 2w ek}, o] o] 5o

zagEe] 9] o] 02 Ahg ek

ol 8 Ee] 2 o] T3 ek
Az

£

ool 8] Au) 27} 83 45 A opuE L2 A A8 g ch,

Network Awaret= GDSE 74 & uf| 7] & 3ko] 7] wl Lol A5} %] oo
. GDSE A9l
. (4) RT Versions EA|F 7| £33} cl=2 A HAH gl
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F -5 22 A= RT WA HE=of A3 5 gl oh 39 tab, E8 A1(/),
SAI(\), BE(), ESE(?), DE(,), AZE(;), A& =dZ5().

=

10. BHE71 & 55t

Agent Builder”} 222
Hy

i

JE 2 b5 ch Alu] 2 w5 7] 2347} Output Log el 4]

ent Builder

SunpP

WYendor Name: Application Name: RT Version:

|SUNW ab2 | |1.0 |

Working Directony:

‘homedbriamdproject ‘ ‘ Browse ... ‘

) Scalable (@ Failover [i¥] Network Aware

Type of the generated source for the Resource Type ® C O ksh (O GDS

A

§tep1uf2:| Create || <<Previcus || Next=> || Ffancel |

SOLARIS

-

~Output Log

Creating a failover resource type. -
hornefbrianxiproject does not exist. Creating fhomefbrianx/project ..done.

Creating the tconfig file ..done.

Cloning and modifying Makefile ..done.

Cloning and modifying README.ab2 . done. -
| [»]

Create”} P| A sttt ~aHEE 74

11. t}&& 75l

Configuration 3} o] L} o},

N
s
N
T
IS

1. A= YRS Y35 A Y BrowseS £8 A= W H L S5 c),
FEHFE AN F dFUeh 55 AR Wy =156 dol A “55 AR
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180

3]-7114- BrowseZ 58 £4 W2 351}

N
o
Y
of
e}
ol
)
tlo
1:2

52 AN WFE AT S YHh 55 AR A5 156 9 o)A “5
Y ESRINES

3. (84) A4 9 e AUk Y BrowseS £ 24§ Fe BHUch
52 N 05 E AT 5 AT 55 H1 05 156 9 o] %
&S ErE K

4 (%A) A2, FA 0 A4 GGl @ A1 27 g AP T,

5. Configures 54t}
Agent Builder”} A| &t 5| o] 23 - E S 743}

| ==
o 1

it

% - Agent Buildere 359 Al o] 53 & 28 o5& AAste] 7| A] o] F
[e]
=

2a e 7A=Y= ths H Y 2o ARk
working-dir /vendor_nameapplication / pkg
o & £, /export /wdir/NETapp/pkgst &< 1A 7} €}

6. FHFARA GHE HINAE FHLE S e = AAF et

# cd /export/wdir/NETapp/pkg
# pkgadd -d . NETapp

7. pkgadd’Z} A X st< Y2 53 25

/opt /NETapp

/opt /NETapp/README . app

/opt /NETapp/man
/opt/NETapp/man/manlm

/opt /NETapp/man/manlm/removeapp.lm
/opt/NETapp/man/manlm/startapp.lm
/opt/NETapp/man/manlm/stopapp.1lm
/opt /NETapp/man/manlm/app_config.lm
/opt/NETapp/util

/opt /NETapp/util/removeapp
/opt/NETapp/util/startapp

/opt /NETapp/util/stopapp

/opt /NETapp/util/app_config

F oA o] 2|9 AAYE o] F

°L°ﬂ—t— AAYE o]E S A3l
| 41 348 & Application Name& + ke

o
T
5
(e}

Solaris OS Sun Cluster Hl o] B} 4Jn] 2 7} 1t okl 4 « 2004 99, 7} A 2 A



5] o] 215 welwl 44w A s o) Ao et 228 A g ok ek, o & o,
startapp(IM) 24 A Ho| A& HejH tf5& O\J H g},

# man -M /opt/NETapp/man startapp

8. FHLH @ oA AYE FAHSIL F ZE2 RS A&l
# /opt/NETapp/util/startapp -h logicalhostname -p port_and_protocol_list
startapp 2P E | QA= AL 9 F8 o whel el v o) (failover =&

scalable). AF-&- 2} A 25l A 4] 5 o] X] & &l st AL 1A §lo] startapp 23 H
EE Adslo] AHE- “o"“d = BAEA A 2.

# /opt/NETapp/util/startapp
The resource name of LogicalHostname or SharedAddress must be
specified. For failover services:
Usage: startapp -h logicalhostname
-p port_and_protocol_list
[-n ipmpgroup_adapter_list]
For scalable services:
Usage: startapp -h shared_address_name
-p port_and_protocol_list
[-1 load_balancing_policy]
[-n ipmpgroup/adapter_list]
[-w load_balancing_weights]

SunPlex Agent Builder®] <9
5 <)

SunPlex Agent Builder+ 3 7] Z] & =t5 o | & NS
shubel 74 st & AT A S AR 1%3} A A3 e O]%—T% X]Xéﬂ‘/]

o},

23 PEE o5 25}

m A E A E: AYS FAE L RGME Al & e S8 Z2 338 A &stE
AREEY e

m FA 2agE Sz s FAA D ALY AL 2F A @A sk
=

m A AAHE AE ATHEA BHE Y A 2FS A A stE W AR Y
o}

scrgadm @l YH o A Hste A 2F I 7| o) Hp o o] 55 Hete HlE
AR st 74 ds AREA A S 2AHEE /\}*9“1} gelekA o
SunPlex Agent Bu11der7]' scrgadm UH 7K ‘i"‘i—r°ﬂ 7] & Eke Xﬂi‘s‘ﬁu}‘/]"/}.
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3 5= Sun Cluster 2| % & 2 AF-8-5} ]
GDSE AF&5F= 4] 2 qhE7]

o] Aol A= GDSell w7l W& dEsl= W& 2 g 7]1<E Sun Cluster ¥+ ¥

#(dl: scrgadm ¥ scswitch)E A-&3he] GDSE AHS 2 | g o

saRE R d o5 e AFhE Aol of Aol 9l S 45l el Wy
s 4 g7} gl e} GDS 7 | 7

o] e HE S °"‘3€sz T sk ol HE e Aa P E] o A s

gl

it
M o ™
Lo _\SL{ l

ot

o
>
il
ofo
ol
v
2
)
»,
wn

|t
p
il
ofo
ol
e
rlr

Sun Cluster 2] H & £
b8 el aE e by

1. FHFAZHIAY T 4 2FUch
2. Y #+3 sunw.gdsE 55l
# scrgadm -a -t SUNW.gds

3. LogicalHostname AU 3} #l L 28] Au] A AAE £F5E AYQ 252 254

123
# scrgadm -a -g haapp_rg

4. LogicalHostname XU -& 913 ALY S k5ol
# scrgadm -a -L -g haapp rs -1 hhead

5. A Qen AU &A= Y3 YL w5}

# scrgadm -a -j haapp rs -g haapp rg -t SUNW.gds \
-y Scalable=false -y Start timeout=120 \
-y Stop timeout=120 -x Probe timeout=120 \
-y Port list="2222/tcp" \
-x Start command="/export/ha/appctl/start" \
-x Stop command="/export/ha/appctl/stop" \
-x Probe command="/export/app/bin/probe" \
-X Child mon_level=0 -y Network_ resources_used=hhead \
-x Failover_ enabled=true -x Stop signal=9

6. A}Y9 L F haapp rgs et A E FZsH )

# scswitch -Z -g haapp rg
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¥ Sun Cluster =&]

shat 7hs Ajn] 28
1L #3FA7} 570 $5E 4 %E wEUh
2. A 3 SUNW.gdsE T =34 Al L.
# scrgadm -a -t SUNW.gds
3. SharedAddress A9& $& A 15 & w5 ch
# scrgadm -a -g sa_rg
4. sa rg°l Sharedaddress A 9-& 2E Ul
# scrgadm -a -S -g sa rg -1 hhead
5. 3 b5 QU2 Y AL 15 HE

# scrgadm -a -g app_rg -y Maximum primaries=2 \
-y Desired primaries=2 -y RG dependencies=sa_rg

6. 27 7hs Avl 2 AAE ST AL 1FE HE YL

# scrgadm -a -j app rs -g app_rg -t SUNW.gds \
-y Scalable=true -y Start_ timeout=120 \
-y Stop timeout=120 -x Probe timeout=120 \
-y Port 1list="2222/tcp" \
-x Start command="/export/app/bin/start" \
-x Stop command="/export/app/bin/stop" \
-x Probe command="/export/app/bin/probe" \
-X Child mon level=0 -y Network resource_used=hhead \
-x Failover_ enabled=true -x Stop signal=9

7. EHZ AYo] 238 AY 25L 22kl Aoz AFF o}
# scswitch -Z -g sa rg
8. A9 1F app rgs e A E FF5H )

# scswitch -Z -g app rg

SunPlex Agent Builderell i3t 5 & & <
B ol o] 2

SunPlex Agent Builder+ ~Lz{ 3 /‘]'*q‘x]' ol 51 7 o] 229} &2 fi 7| Xﬂ%ﬁ}% HEE
AEH o] ~E F&gT) o] AEH o] A& scdscreate B scdsconflg Eé.‘l
A"t} scdscreate (1IHA) % scdsconflg(lHA) A A H o] Al & F

1->%
.3
>,
fo
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Agent Builder®| % %@ <& A& AF-g-35lo] GDSE Al
&ote M| AE qhE =
7

il

H
o] Aol A= W HE Qe o]
ste] GDSE A}%—*}t A u) A
gk,
L FoFAZ HAY S dT e 2Hueh
2. Ay 2% sy,
sl on Au)ael Ho s ohgg JE g
# scdscreate -g -V NET -T app -d /export/wdir
2 75 Au) 28] Aol vhr g g3 o

25 AH&-3ted 177 3| o] A] “SunPlex Agent Builder= AH-&
= 7)7e] FAE AT EAdd) A E st e A

# scdscreate -g -s -V NET -T app -d /export/wdir

e Abgkel ) o] i) M4 g A G ek e S @A) old
}

3. A¥|2E FA I

# scdsconfig -s "/export/app/bin/start" -t "/export/app/bin/stop" \
-m “/export/app/bin/probe“ -d /export/wdir
Z2HN HEE ANAHT F G S22 AR Wy 156 H o)A Y52 HHW 1

O fus
S astAL

Wl M B A Abake T,

v (<]

rie

4
1

[0]

a
)

N

a3
ol
o
o
it}
&
fiacd
T
°
°
ol

4. A HINAE FTHLHY EE k=0 AR

# cd /export/wdir/NETapp/pkg
# pkgadd -d . NETapp
5. pkgaddZ} A A st ot Y2 ob3 3 25y

/opt /NETapp

/opt/NETapp/README . app

/opt /NETapp/man

/opt /NETapp/man/manlm

/opt /NETapp/man/manlm/removeapp.lm
/opt/NETapp/man/manlm/startapp.lm
/opt/NETapp/man/manlm/stopapp.1lm
/opt /NETapp/man/manlm/app_config.lm
/opt/NETapp/util
/opt/NETapp/util/removeapp

/opt /NETapp/util/startapp
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/opt/NETapp/util/stopapp
/opt/NETapp/util/app_config

Y= o] EE A1 Slel & o

# - A4 A] o] A% 2R E o] §L ol =
g (dl:startapp).

ol 4 91 & & Application Name& A}-8-3}oq vt

_En:-

Avg A sl o] Al & e AT A o] Aol g H =S A A8 oF It &l & S,
startapp(IM) @A slo] A1 & Bejd vh5& 3ot

# man -M /opt/NETapp/man startapp

FHLEY S oA ADE FASL §E ZE2IHE A FF

# /opt/NETapp/util/startapp -h logicalhostname -p port_and_protocol_list
startapp 23 HE | QA= Ad 2] F3 o whet debA v o (failover B+

scalable). AF-8-AF A o] 5l A A o] o] x| & El st AL A&} 9lo] startapp 22 H
EE Adslod A WS BAEIA AL

# /opt/NETapp/util/startapp
The resource name of LogicalHostname or SharedAddress must be
specified.
For failover services:
Usage: startapp -h logicalhostname
-p port_and_protocol_list
[-n ipmpgroup/adapter_list]
For scalable services:
Usage: startapp -h shared_address_name
-p port_and_protocol_list
[-1 load_balancing_policy]
[-n ipmpgroup/adapter_list]
[-w load_balancing_weights]
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117%

dlo] ] Aju] 2 Ak eho] Bele] AHx

Foll A=l o] B AJu] 2 Ak gho] B ) 2)(DSDL) APl €45 vt sl o] of vl 7t
Avd gt 7 DSDL @rell s gk A A| w2 7 3HA A7 4] 5| o] 7] of] 1}2}
|5k DSDLE € <lef e o 4 | ahw 229 7| DSDL QL el o] 2 AFE 2

o _IVT“,
¥ oL
» ol
Lé i

DSDL> th&3 22 7438 2] & Al gt
187 s o] A “AHHH & & o] g
188 sl o] 7] “52 G u g4
189 sl o] 2| “v| E 9] 2 Al WA 2 g

191 #| o] A “ & 5+ 11»] B g4

]

]

|

= 190 ¥ °| A “PMF <"
L |

w191 do| A “FE el g5

— %
DSDL &<r
oS A Ao A= DSDL 342 ZF W o] "lal 7/fZA o2 Adndhch DSDL 3=l
dlgh A A e 7 SHA Ar A sl o] Aol 4] Bhel @ 4 AArrich,

o] J Q8 © o] g2
AR &5 o] g

o] Hof| 3% §tr= B 7S ATt ol gt F5E 4RSSl ok AHsd

= T F sy h

f
I
Bl
2
Iz
N
S
X
£

Ad 2F ol 53 A 5
oF A A=l xpd &) 2] =
WA x| 2 ¥ gk

|

. A }%%3
s Al 2 sl
|

=
o= U);]_oﬂg

o
o =
S J7 U 7

=
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718k et

® scds initialize(3HA)- A& %313 DSDL 274 & &=7]3hgh o}
® scds close(3HA)-scds initialize’} &9 AL S vl

il
dlo
%
&
rlr
fol
m{ |
2
P
[
il
il

ohg Wi Ab, AR 9, A 1 9 S 5% el o e Au g A

H
®m scds _get resource name(3HA)- & Z 2 18 of tfgh A o] & AU
c}.
® scds _get resource type name(3HA)- &% ZE 13 thg A4 7F3 o] &
& AR Te

® scds_get resource group name(3HA)- 2% T2 18] tigt A 1F ol &
S At}

® scds _get ext property(3HA)- A A% 24 55 HH o FH& HAg o}
® scds_free ext property(3HA)-scds get ext propertyel &% o

& gk

o} G A o] Al-&5t= SUNW.HAStoragePlus Aol o3l Abel A R E 7] 43t

Yk,

® scds_hasp check(3HA) - Aol A}-8-5 = SUNW.HAStoragePlus(5) Aol o
gk A e AR E At A el o sled & 2] Resource dependenc1es T=
Resource dependencies weak A|A® 55 JRE AL&5le] AAdo] T5H B2
+ SUNW.HAStoragePlus AF€ 9] /‘OLEH(%E}?J e o zeEe)ZHE ol Ié}’_% o
Fyoh

oS s Adoly A 1FE d Y AV A A A oL

® scds failover rg(BHA)- At 155 vl dewghch

®m scds restart rg(3HA)- A Z1HF& A A&k

® scds_restart resource(3HA) - A& A A] &3 o},

oS e A 2 A HHE AW L F AES 0 WA A E Mg o

® scds_timerun(3HA) - AZF 23} ghell morslw WS Aot
®m scds_error string(3HA) - +

}-o
S
2]
Iy
it
fo
S
St
>
i
e
&
i
)
A
vy

2 AR e 54 %—1 Xé‘i‘ﬂ] °'“|/‘ﬂ ’}7] 13 Iut APIE ]%’—5‘3»]1:]- DSDLL
W E AAE Fi w4517 Y3l scds_initialize &5 AFEH
DSDL ®&d Al Abd 25 2 A 78 o] oheket 55 AR S M3

o
scds_property functions(3HA)= °|21d & At &= b3t 25
v ot
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scds_get_rs_property_name
scds_get_rg property_name
scds_get_rt_property_name
scds_get_ext_property_name

VO ER IR PR

o] Hof vped®l gr e A 2 A DFef AHSE = MEH T AL S A, 4 2 3|
A gt o] B e scds_get * ¥+ RMAPI 55 AH&-35l ¢

Network resources used % Port list® Z2 5F 55 ARE HulstA &2
VES A AL A st Al W& AF o) scds _print name() S5
scds_get  name () ool A HEgkgl diole] 29| FhE Al @Y th scds_free
name () ¥+ scds_get _name () T5oll Al Eet W B e & & Al g o}

g

SAE o] F& AEete e v Reth

® scds _get rg hostnames(3HA)- A 15 VIEH A Ao AHE 5= 52 E
ol F FE& AT h

ot
At
dh
o
0
t3
o
L

® scds _get rs_hostnames(3HA) - Aol AL &&= 3 AE o

o},

® scds print net list(3HA)-scds get rg hostnames() £+
scds_get rs _hostnames () 7} RE8Hsl= 54 E o] F H50] Wf &L <l hch

scds free net 1ist(3HA)-scds get rg hostnames() &

scds_get rs_hostnames () °ll ¥ v 2] & v|F )

EE £5E Aeste e e Z2eyh

® scds get port list(BHA)- Aol AMS5& XE-ZREF % 555 7N4g
ek,

®m scds print port 1list(3HA)-scds get port list ()7} Higsl= X E-Z
EEZ R EF WSS AT

® scds free port list(3HA)-scds get port list()el =% w2l E »]
wuTh

MEs 2 248 Aelshe §ot hea 2ath

® scds_get_netaddr_list(3HA)- Ao AHgsl= WEH T F4 555 A%
Lt

® scds print netaddr 1ist(3HA)-scds get netaddr list7} HFEhsl= o]

ESI F4a 5 Y& A4t

® scds free netaddr list(3HA)-scds get netaddr listel &
2l vlEh

oft
)
=
b
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190

TCP AZ & AF&3F &7 FuH

o] A2 %L—’F‘: TCP 7|4t ZUE & AHE 7he sk fhueh, Qibs o @ F RuE = o]
213k 5 ARE-shod Au) el i 7k ZhekEl 4
i HIOIH% Hol An| 2o 7] 53 o5 o

Fore o= 2o

® scds fm tcp connect(3HA) - IPv4 54 A A ut 218351

DR L

® scds_fm net connect(3HA)-IPv4 & IPv6 T4 A A& AF-§-5le ZE A 2o
TCP A& 2 ch

® scds fm tcp read(BHA)-TCP 72 & 283l EUEsl= S ZE A 20 A
tlo]H & g5

® scds fm tcp write(3HA) - TCP A& Ab-&35te] EUE sl 2 ZEA 20
tl o] B & v th

® scds _simple probe(3HA) - ZEA| 2o e TCP A2 & 24 W $535te] =&
Al 228 AT o] 35 IPva 4wt A 2] KLL]E}

® scds_simple net probe(BHA)— ZZ A 2ef gk TCP o
=2 A ~E A o] $4E IPv4 49 IPve FAE F——?— A 2] g

" scds_fm_tcp_disconnect(3HA) BB she F IPvda F4 AR S AFE S
Z2A 2o gt AHAS FEI

= scds_fm_net_disconnect(3HA) HUE S F2 IPvd == 1Pve T4 A A&
ARG ZEA 2o gk AH S FE e

.

ok
o

B

FA| 2o TCP A7

ﬂl =
ﬁ
rulo
il
ol
a)
£ oy
fru

ol
o,
&

=) A~
PMF <+
o] 2|3t = PMF 71%% &3t PMFE &3 21 E3}7] 913 DSDL &9 2
pmfadm(lM)oﬂ o 3k SFAL A tag S wHE *P“MDP T3 PMF 7] 52
Restart_ interval,Retry count ¥ action script(pmfadmel gt -t, -n 2
_a ixﬂ)oﬂ &l A A ghe AR o) oS £ 838 AL DSDLo] A A& = g
S AAR G AAs fIGH PMFell A 45 T2 A~ FA] 7] 58 & 57 BB oA 3
A%l 38 =2 ae A 7] el @lF ek A

®m scds pmf get status(3HA) - A A3t A A® 27} PMF Al o] slell EUE = =4
= 2R
® scds pmf restart fm(3HA)-PMFE A}-&3}o] U EE A A A o)

o
L] scds _pmf_signal(3HA) - PMF A ofe ujet A3 &
= 2

u scds_pmf_start(3HA) —PMF Al o}efl A1 A H =2 387/ EUH 23hHS A
gk},

® scds pmf_ stop(3HA)-PMF Ao ol A8 5l ZE2AAE FE g}

o :lm
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®m scds pmf stop monitoring(3HA)-PMF Aof o} A3 5l TZ A2~ B E
9% FA ek,

Fre= &7 715 A5 o] & Retry count ¥ Retry interval 5%
7 H7teted mle] AP H 2 F EUH 2ES ]%" bt

® scds fm sleep(3HA)- &5 R H xﬂo—] LAl A W A A & o 7] g o}
L] scds_fm_actlon(3HA) ArL$E F A FF o
® scds_fm print probes(3HA)- /‘]iE“ il"ﬂ A e AR E o

selele] g

o] o] rE AbEatH w A A E W) WA A 5 A 2H] 2 o] 7] FF S odF
e e ZEdyd

®m scds syslog(3HA) - A28 2 7o WA A& o)

®m scds syslog debug(3HA) - A] 28l & 710 D]H‘]ﬂ W A 2] & )
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1274

CRNP

o] el 4 = CRNP(Cluster Reconﬁguration Notification Protocol)el| 3l A= 3o},
CRNPE At&-sto] sl denjs} 84 7hs &8 22 adle] " AHE A st s &
T AwFHh —5‘5‘1 CRNPi TR LEL °l Sun Cluster #§ 74 o] ¥l E 9] §%& n]57]
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import
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class CrnpClient

{

=
Sl FaE e e Epu] Wase ot 7 o vt 2 e ®
£ 37148 7hH 98 Aot hsh gleks Aol F el
javax.xml.parsers.*;
javax.xml.transform.*;
javax.xml.transform.dom. *;
javax.xml.transform.stream. *;
org.xml.sax.*;
org.xml.sax.helpers.*;
org.w3c.dom. *;
java.net.*;
java.io.*;
java.util.*;
public static void main(String []largs)
{
InetAddress regIp = null;
int regPort = 0, localPort = 0;
try {
reglp = InetAddress.getByName (args([0]) ;
regPort = (new Integer(args[1l])).intValue() ;
localPort = (new Integer(args[2])).intValue() ;

} catch (UnknownHostException e) ({
System.out.println(e) ;
System.exit (1) ;

CrnpClient client = new CrnpClient (regIp, regPort, localPort,
args) ;
System.out.println("Hit return to terminate demo...");
try {
System.in.read () ;
} catch (IOException e) {
System.out.println(e.toString()) ;
}

client.shutdown () ;
System.exit (0) ;

public CrnpClient (InetAddress regIpIn, int regPortIn, int localPortiIn,
String []clArgs)
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try {
reglp = reglpln;
regPort = regPortlIn;
localPort = localPortIn;
regs = clArgs;

setupXmlProcessing() ;
createEvtRecepThr () ;
registerCallbacks () ;

} catch (Exception e) ({
System.out.println(e.toString()) ;
System.exit (1) ;

}

public void shutdown ()

{
try {
unregister () ;
} catch (Exception e) ({
System.out.println(e) ;
System.exit (1) ;

}

private InetAddress reglp;

private int regPort;

private EventReceptionThread evtThr;
private String regs|[];

public int localPort;
public DocumentBuilderFactory dbf;

T Mol sl A= o] F-oll ApAl 5] v vt

v o|¥lE Al A= A9
oW E 2ol =7} Avkso] o flE TS v 7)ol Bk S8 217
S A% 5 oy Ao A ol ME Al x| 2e =4 &
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F - XML 2 Aol a4 = 5ol A}

1. ServerSocket® THEIL o] Lo A o]dl E 7} & 33}7] & 7|l

EventReceptionThreadZ= Thread 3t9] 25 I =9 P}

o] AE o FLol A= oWl EE A He|slA] efFyth o[l E ¢ 7] 2 A e
3] A= sl A vtk EventReceptionThreads S U =M= QU E S

7) L2 EF F Ao A serverSocket= Bty v} 3
=

EventReceptionThread™ CrnpClient Ao g FxE FAslnz =z
CrnpClient A | EventReceptionThread”} | EE Wi 4 ol F ),

class EventReceptionThread extends Thread

{

public EventReceptionThread (CrnpClient clientIn) throws IOException
{
client = clientIn;
listeningSock = new ServerSocket (client.localPort, 50,
InetAddress.getLocalHost ()) ;

}

public void run()

{
try {
DocumentBuilder db = client.dbf.newDocumentBuilder () ;

db.setErrorHandler (new DefaultHandler()) ;

while (true) {
Socket sock = listeningSock.accept() ;
// Construct event from the sock stream and process
sock.close() ;

}

// UNREACHABLE

} catch (Exception e)
System.out.println(e) ;
System.exit (1) ;

}

/* private member variables */
private ServerSocket listeningSock;
private CrnpClient client;

2. o|A| EventReceptionThread F# A7} 53l 94y
o] createEvtRecepThr A A& A4 ¢t}

private void createEvtRecepThr () throws Exception

{

evtThr = new EventReceptionThread (this) ;
evtThr.start () ;

it
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2o A XML 55 v A A B 7]
Ao 7 HE XML 5 A A ¢ 7]
27 @)

1. %9 =&+ Java ZEE Y h
t}-& oo 4= crnpClient T4 ZFoll 9dll &% == crnpClient 29
registerCallbacks WA=l & 78S HolF o)
createRegistrationString () % readRegistrationReply ()l H3dt & &
= Lsol] AR S A gy o
regIp % regPort+t T4 Aol &3] A== AA F+A LU,

private void registerCallbacks () throws Exception

{
Socket sock = new Socket (regIp, regPort) ;
String xmlStr = createRegistrationString() ;
PrintStream ps = new

PrintStream(sock.getOutputStream()) ;

ps.print (xmlStr) ;
readRegistrationReply (sock.getInputStream() ;
sock.close() ;

}

2. unregister WAEE FH Yt} o] Wl A=+ crnpClient?] shutdown Wl AE
o 2]3] && ¥ Url. createUnregistrationString Tl W&l A= U5l &
A8l Al

private void unregister () throws Exception

{

Socket sock = new Socket (regIp, regPort) ;

String xmlStr = createUnregistrationString() ;

PrintStream ps = new PrintStream(sock.getOutputStream()) ;
ps.print (xmlStr) ;

readRegistrationReply (sock.getInputStream()) ;
sock.close() ;

B TEE AL REVENT A= AT E XMLE A
Ay 7 BMete 225 Atk HA sc_CALLBACK REG 55 ™A A& A e

SC_CALLBACK_REG "|A| Z|+= 5% 5+ (ADD_CLIENT, REMOVE_CLIENT,
ADD EVENTS £+ REMOVE EVENTS), 3 X E 4 d3l= oWl E 5503 A
t} 7z oMl E = iaﬂi 2ot S aE TR o] F B g FFo] L FHell Fuith
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o 3, 2w X E 9 5 o|W E 55& A4t callbackReg
FAE A o] Fel A= T3 sc CALLBACK REG XML | A] A] ol df &l #}41
S o 5l & ]
=

ol FH ol A T EL vl A= FY 2 T4 el A sc_CALLBACK REG XML | 4| #|
T Atd & 9 E = convertToxml Wl & E i th
http://java.sun.com/xml/jaxp/index.html® JAXP 2™ Aol o] WAL= 9

av

=7} AA 5] 2 E o] lF o

ol# ol = Event 29 F& o] Lhe} olFu T} e o|MEE AASLaL o] o|WIE
£ XML Element & ¥ 3& 4 9l BEvent F3 27} callbackReg Sl 20 9 &) A}
S5t ol Fo 3o

1. %9 =& 73+ Java ZEE WY

class CallbackReg

{

public
public
public
public

public

{

}

public

{
}

public

{

static final int ADD CLIENT = O;
static final int ADD EVENTS = 1;
static final int REMOVE_EVENTS = 2;
static final int REMOVE_CLIENT = 3

CallbackReg ()

port = null;
regType = null;
regEvents = new Vector () ;

void setPort (String portIn)

port = portlIn;

void setRegType (int regTypeln)

switch (regTypeIn) ({
case ADD CLIENT:
regType = "ADD CLIENT";
break;
case ADD_EVENTS:
regType
break;
case REMOVE CLIENT:
regType = "REMOVE CLIENT";
break;
case REMOVE_EVENTS:
regType = "REMOVE_EVENTS";

"ADD_EVENTS" ;

break;
default:
System.out.println ("Error, invalid regType " +
regTypeln) ;
regType = "ADD CLIENT";
break;
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public void addRegEvent (Event regEvent)

{
}

regEvents.add (regEvent) ;

public String convertToXml ()
{
Document document = null;
DocumentBuilderFactory factory =
DocumentBuilderFactory.newInstance() ;
try {
DocumentBuilder builder = factory.newDocumentBuilder () ;
document = builder.newDocument () ;
} catch (ParserConfigurationException pce) {
// Parser with specified options can’t be built
pce.printStackTrace () ;
System.exit (1) ;

// Create the root element
Element root = (Element) document.createElement (
"SC_CALLBACK_REG") ;

// Add the attributes
root.setAttribute ("VERSION", "1.0");
root.setAttribute ("PORT", port);
root.setAttribute ("regType", regType) ;

// Add the events
for (int i1 = 0; i < regEvents.size(); i++)
Event tempEvent = (Event)
(regEvents.elementAt (1)) ;
root .appendChild (tempEvent .createXmlElement (
document) ) ;

}

document . appendChild (root) ;

// Convert the whole thing to a string
DOMSource domSource = new DOMSource (document) ;
StringWriter strWrite = new StringWriter();
StreamResult streamResult = new StreamResult (strWrite) ;
TransformerFactory tf = TransformerFactory.newInstance() ;
try {
Transformer transformer = tf.newTransformer () ;
transformer.transform(domSource, streamResult) ;
} catch (TransformerException e) ({
System.out.println(e.toString()) ;
return ("");

}

return (strWrite.toString());
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private String port;
private String regType;

private Vector regEvents;

2. Event ¥ NVPair T £
A

NVPair FHAE A H

T
}

5 ch Aol o)

class Event

{

public

{

}

public

{
}

public

public

{

}

Event ()

regClass = regSubclass = null;
nvpairs = new Vector() ;

void setClass(String classIn)

regClass = classIn;

void setSubclass(String subclassIn)

regSubclass = subclassIn;

void addNvpair (NVPair nvpair)

nvpairs.add (nvpair) ;

Element createXmlElement (Document doc)

Element event = (Element)
doc.createElement ("SC_EVENT REG") ;
event.setAttribute ("CLASS", regClass);
if (regSubclass != null)
event.setAttribute ("SUBCLASS", regSubclass);
}

for (int i = 0; i < nvpairs.size(); i++) {
NVPair tempNv = (NVPair)
(nvpairs.elementAt (1)) ;
event .appendChild (tempNv.createXmlElement (
doc)) ;

}

return (event) ;

private String regClass, regSubclass;
private Vector nvpairs;

class NVPair
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public NVPair ()

{
}

name = value = null;

public void setName (String nameln)

{
}

name = nameln;

public void setValue (String valueln)

{
}

value = valueln;

public Element createXmlElement (Document doc)

{

Element nvpair = (Element)

doc.createElement ("NVPAIR") ;
Element eName = doc.createElement ("NAME") ;
Node nameData = doc.createCDATASection (name) ;
eName . appendChild (nameData) ;
nvpair.appendChild (eName) ;
Element eValue = doc.createElement ("VALUE") ;
Node valueData = doc.createCDATASection (value) ;
eValue.appendChild (valueData) ;
nvpair.appendChild (evalue) ;

return (nvpair);

}

private String name, value;

v 59 5% 5 A 157

oAl XML WA A & A A sl &9 SFHAE s on
createRegistrationString MAE9 73 & AT & gt o] A= &
210 gl o] A “Zm 55 W 55 A7 A H registerCallbacks Ml AZ ol 28|
R AR =

createRegistrationString< CallbackReg AA & AAstL T 55 73 2
X EE AAg} 19 v} createRegistrationString< createAllEvent,
createMembershipEvent, createRgEvent ¥ createREvent =91 WA= & A}
45}o] thokgt oWl E & A At} callbackReg A A 7 atE o] %] Fof] 7t o|WIE =
o] A Aol F7Fg Ut} vlA| 92 & createRegistrationString< CallbackReg
MA N A convertToxml Wl|AEE 5 E38lo] String el 2 XML ®l A A & 7 A g+

o},
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regs FAY ML LS AT $& 22 el AW WAE ARE AFATHE Ao
Folghych obsl WA 9 L o) 2] AR S8 2 1go) $Halof sl o WEE A
Aieh ol W Ak 55 58S A s w of dlel e FAHu ek 2% Gel A
A FEol = o] ol WA ARE AFE b who] vt glrve.

1. %9 =& 3= Java ZEE WYk

private String createRegistrationString() throws Exception

{
CallbackReg cbReg = new CallbackReg() ;
cbReg.setPort ("" + localPort);

cbReg.setRegType (CallbackReg.ADD CLIENT) ;

// add the events
for (int i = 4; i < regs.length; i++) ({
if (regs[i].equals("M")) ({
cbReg.addRegEvent (
createMembershipEvent () ) ;

} else if (regs[i].equals("A")) {
cbReg.addRegEvent (
createAllEvent () ) ;
} else if (regs[i].substring(0,2).equals("RG")) {

cbReg.addRegEvent (createRgEvent (
regs [i] .substring(3))) ;
} else if (regs[i].substring(0,1).equals("R")) {
cbReg.addRegEvent (createREvent (
regs[i] .substring(2))) ;

}

String xmlStr = cbReg.convertToXml () ;
return (xmlStr);

}

private Event createAllEvent ()
Event allEvent = new Event () ;
allEvent.setClass ("EC_Cluster");
return (allEvent) ;

private Event createMembershipEvent ()

{
Event membershipEvent = new Event () ;
membershipEvent .setClass ("EC_Cluster") ;
membershipEvent.setSubclass ("ESC_cluster membership") ;
return (membershipEvent) ;

}

private Event createRgEvent (String rgname)

{

Event rgStateEvent = new Event () ;
rgStateEvent.setClass ("EC_Cluster") ;
rgStateEvent.setSubclass ("ESC_cluster_rg state");
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NVPair rgNvpair = new NVPair();
rgNvpair.setName ("rg name") ;
rgNvpair.setValue (rgname) ;
rgStateEvent.addNvpair (rgNvpair) ;

return (rgStateEvent) ;

private Event createREvent (String rname)
Event rStateEvent = new Event () ;
rStateEvent.setClass ("EC_Cluster");
rStateEvent.setSubclass ("ESC_cluster r state");

NVPair rNvpair = new NVPair();
rNvpair.setName ("r_name") ;
rNvpair.setValue (rname) ;
rStateEvent .addNvpair (rNvpair) ;

return (rStateEvent) ;

—

2 5% Az 2R BEU
% AL 2AAdL UEE AL WNES £ 8T BTt ] R 5% EAAL
whE = At 4 e,

private String createUnregistrationString() throws Exception

{

CallbackReg cbReg = new CallbackReg() ;
cbReg.setPort ("" + localPort) ;
cbReg.setRegType (CallbackReg.REMOVE_ CLIENT) ;
String xmlStr = cbReg.convertToXml () ;

return (xmlStr) ;

o 4 22 age MENY R XMLAY TES WEAGL T A BA L 55
ELE} Ol"” E FM < T kil Aelsks 2y vk crnpclient T A
setupXmlProcessing WA= LL]D]- ol lAE &=
DocumentBuilderFactory A A & W& o] AA o tff gk thofslt & E4 55 F
HE AAE T http://java.sun. com/xml/j axp/index.html 2] JAXP A2+

o & o] W=7} A 5] AH s o] gl ch,
o %9 =& FHslE Java ZEES WHE YT

rulm
i fol
) f“{“'
m°"

2

private void setupXmlProcessing() throws Exception

dbf = DocumentBuilderFactory.newInstance () ;

// We don’t need to bother validating
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class RegReply

{
public

{
}

public

dbf.setValidating(false) ;
dbf.setExpandEntityReferences (false) ;

// We want to ignore comments and whitespace
dbf . setIgnoringComments (true) ;
dbf.setIgnoringElementContentWhitespace (true) ;

// Coalesce CDATA sections into TEXT nodes.
dbf .setCoalescing(true) ;

|
2 A ZEoh A w A Aol W g YA A S Al g g o
o] XML 2E® & 7% #4358 A XML #4115 vHE 4L o] 48] & 4

1. &9 =2 & Fd38=Java ZEE WY
readRegistrationReply W4 E+ A RegReply T 2E AFE-3hc}
o
private void readRegistrationReply (InputStream stream) throws Exception

{

i

Aol 5

rle

// Create the document builder
DocumentBuilder db = dbf.newDocumentBuilder () ;
db.setErrorHandler (new DefaultHandler()) ;

//parse the input file
Document doc = db.parse(stream) ;

RegReply reply = new RegReply (doc) ;
reply.print (System.out) ;

}

2. RegReply FH2E FA Lt}
retrievevValues WA Z7} XML &4 DOM E 2| & S35t A Abe] A =2} A
g WA A & FE3ohE Zoll 93}
http://java.sun.com/xml/jaxp/index.html 2] JAXP 2™ 4] ol ApA|gF o &
o] v} ¢} glFth

RegReply (Document doc)

retrieveValues (doc) ;

String getStatusCode ()
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return (statusCode) ;

public String getStatusMsg()

{
}

public void print (PrintStream out)

{

return (statusMsg) ;

out.println(statusCode + ": " +
(statusMsg != null ? statusMsg : ""));

private void retrieveValues (Document doc)
Node n;
NodeList nl;
String nodeName;

// Find the SC_REPLY element.
nl = doc.getElementsByTagName ("SC_REPLY") ;
if (nl.getLength() != 1) {
System.out.println("Error in parsing: can’t find "
+ "SC_REPLY node.");
return;

n = nl.item(0) ;

// Retrieve the value of the statusCode attribute
statusCode = ((Element)n).getAttribute ("STATUS_CODE") ;

// Find the SC_STATUS MSG element
nl = ((Element)n).getElementsByTagName ("SC_STATUS MSG") ;
if (nl.getLength() != 1) {
System.out.println("Error in parsing: can’t find "
+ "SC_STATUS_MSG node.") ;
return;
}
// Get the TEXT section, if there is one.
n = nl.item(0).getFirstChild() ;

if (n == null || n.getNodeType() != Node.TEXT NODE) {
// Not an error if there isn’t one, so we just silently return.
return;

}

// Retrieve the value
statusMsg = n.getNodeValue() ;

private String statusCode;
private String statusMsg;
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—r(vendor
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=7b 2 83 eh

%o =2 & 74 OH‘:—J ava 2= & w5},
217 d| o] A “F& S T w47 A H RegReply T 29 T =9} o] =7}

H]/\Ol'r/]'t‘}]oﬂ'l“ o3 e

public Event (Document doc)

{
nvpairs = new Vector() ;
retrieveValues (doc) ;

}

public void print (PrintStream out)
{
out.println ("\tCLASS=" + regClass);
out.println ("\tSUBCLASS=" + regSubclass) ;
out.println ("\tVENDOR=" + vendor) ;
out.println("\tPUBLISHER=" + publisher);
for (int i1 = 0; i < nvpairs.size(); i++) {
NVPair tempNv = (NVPair)
(nvpairs.elementAt (i)) ;
out.print ("\t\t")
tempNv.print (out) ;

private void retrieveValues (Document doc)
Node n;
NodeList nl;
String nodeName;

// Find the SC_EVENT element.
nl = doc.getElementsByTagName ("SC_EVENT") ;
if (nl.getLength() != 1) {

F7}

System.out.println("Error in parsing: can’t find "

+ "SC_EVENT node.");
return;

n = nl.item(0);

//

// Retrieve the values of the CLASS, SUBCLASS,

// VENDOR and PUBLISHER attributes.
//

regClass = ((Element)n) .getAttribute ("CLASS") ;
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regSubclass = ((Element)n) .getAttribute ("SUBCLASS") ;
publisher = ((Element)n) .getAttribute ("PUBLISHER") ;
vendor = ((Element)n).getAttribute ("VENDOR") ;

// Retrieve all the nv pairs
for (Node child = n.getFirstChild(); child != null;
child = child.getNextSibling())

nvpairs.add(new NVPair ((Element)child)) ;

public String getRegClass ()

{
}

return (regClass);

public String getSubclass ()

{
}

return (regSubclass) ;

public String getVendor ()

{
}

return (vendor) ;

public String getPublisher ()

{
}

return (publisher);

public Vector getNvpairs ()

{
}

return (nvpairs);

private String vendor, publisher;

2. XML T& ¥4 & A Q= NvPair FH 2o HE F71 FAA} WlAEE 7R F
Yk,
A 1] A1 E Event U 25 WA 7] a4 = NvPair Sl A E BlssAl W
73 #ff o gt
public NVPair (Element elem)

{
}

public void print (PrintStream out)

{
}

private void retrieveValues (Element elem)

{

retrieveValues (elem) ;

out.println ("NAME=" + name + " VALUE=" + value);

Node n;
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NodeList nl;
String nodeName;

// Find the NAME element
nl = elem.getElementsByTagName ("NAME") ;
if (nl.getLength() != 1) {
System.out.println("Error in parsing: can’t find "
+ "NAME node.") ;
return;
}
// Get the TEXT section
n = nl.item(0) .getFirstChild() ;
if (n == null || n.getNodeType() != Node.TEXT NODE) {
System.out.println("Error in parsing: can’t find "
+ "TEXT section.");
return;

}

// Retrieve the value
name = n.getNodeValue() ;

// Now get the value element
nl = elem.getElementsByTagName ("VALUE") ;
if (nl.getLength() != 1) {
System.out.println("Error in parsing: can’t find "
+ "VALUE node.") ;
return;
}
// Get the TEXT section
n = nl.item(0) .getFirstChild() ;
if (n == null || n.getNodeType() != Node.TEXT NODE) {
System.out.println("Error in parsing: can’t find "
+ "TEXT section.");
return;

}

// Retrieve the value
value = n.getNodeValue() ;

}

public String getName ()

{
}

public String getValue ()

{
}

return (name) ;

return (value) ;

}

oWl E F W& o) 7] 3} = EventReceptionThread®l 4 while +Z& Fd gt}
EventReceptionThread+ 208 3] 0] ] oWl E 4] 28| = 7 2]7¢f] Ar 5o g
s 4Yrh

while (true)
Socket sock = listeningSock.accept() ;
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Document doc = db.parse(sock.getInputStream()) ;
Event event = new Event (doc) ;
client.processEvent (event) ;

sock.close() ;

o 3L Al &
v & =2 g2 A3y
o $&zEaAe AWk

# java CrnpClient crnpHost crnpPort localPort ...

Solaris OS-& Sun Cluster ©l o] €] 1]~ 7hat ol 4 « 2004 99, 7H A 3+ A



5e)

o

K
4

Wgom T o

k)

3

AH=

o
=4

o}

i A
& "z

) Erle
o Wo <
% o
M ® o
o T X
ol
S 2 ol
gl
A 7o o)
o

Yt 1

1‘?:‘1-
2] frele|o

o

off A Al gh& 7HA oL A

)

£ Aldalof
s
17} RTR ool A

X

g
52 4
A 53

% 7
3
o
=

TR oo o
et

{85 A 5Tt

A B T AR
od & &
i

2+
A}

Futh 2

ZARAA - a2
3
S el H2elE o

o1 5] o] of

s

1

belo) 4
beloi
bl

)
Al

Yt} RTR

5k
H

4 ® 7} RTR
=
o] 55 FH

=
A

m_.m ol mjy =

o8 K
el
= o)
T o e

223



224

Installed _nodes % RT_systeme Al ¢]3 3e| 7 |E|o 4= RTR 3 Lol 4] A<l
2 o He At ARl of st A 7 55 ARE ol ER 4 glsuth
5% 4 o Fo] wlr HAI5 T 2 5o Aol EAHUTH

API version (integer)

o] Ak & Tl A ARE-3E AR el APTO] WA

t}5 A B ol 4= Sun Cluster?] 7z H 2] 2ol A A ¥l 2| API_Version% 9 oF

Sinshs

31elskd 2
3.110/03 3
3.14/04 4
3.19/04 5

RTR ¥} Lol A 22t} & APT version %

= At o v FH o A S A dste
Sun Cluster ¥ A el 3l & At F3& HAT 5 FHeh A E Sol, A F3 ol o
&l APT version=5% A¢lsl= A9 3.19/04 o] Aol 2] 2% Sun Cluster ¥ A ]l

A A FE e AR s oh

W A1 A
7] 23k 2
24 45 ohls

Boot (string)

Al Fm w4 o] fo] o] AFo] on| Fe|F = HF F| 2E o A= A A
ZAgtE|= T o A RGMeo| 3&55t= =2 a3 9 At} o] AT oA Init
W A o} FA}gk o] 3 o] Ao Hfg 27|38 Fd g g

wE Z7A /A1 H

7] 22k a2

ZR 7be: otd &

Fini (string)
AR A 2 ol 40 RGM el 4] o] 39 Aelg AAE %3 RGMel 4 553
©ZEa e Az

ECENRE

oE
P
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Init (string)

Ael s Za WA= o] {732 AHS RGMell A ] 7§ RGMel A 3531+ =
2aalel Azl
5 Z71A /v A A
7)1 &3k IS
24 b5 ohs
Init nodes (enum)
RG primaries(AHd< #t2E Y o+ 9l& @ =) & RT _installed nodes
(AH Fradol AAE ZE )7} gho] © 4= 3l RGMo] Init, Fini, Boot

2 Validate M4AEE 355t =5 Vel
EES REE

7)1 &3k RG_primaries

xR 745 ofr] 8

Installed nodes (string array )

A AHE AR AT w2 ol SRR
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Is logical hostname (boolean
TRUET ©| Al F&o] A d e Bl L2 EF(IP) F45 Heste
LogicalHostname AF 8¢ 43 HAd& o)
W Azl A&
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Monitor check (string)
Al g W4 o] A Fae] ¥

RGMol A &3 =2 a8 o] A7)
W, Z7A /A A

7|22k U=

ZR 7bs: oY s

Monitor start (string)
A B v o] 3ol Aol T @
FEste z2ae] H2Yvch

RS e RE
Aeg: we
24 745 ohe

Monitor stop (string)

BuEelq 2qel s emE

=
T

& 53 5}7] Aol

=

TUEHE

A28l 7] ¢ 8ked RGMeo]
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#

# Copyright (c) 1998-2004 by Sun Microsystems, Inc.

# All rights reserved.

#

# Registration information for Domain Name Service (DNS)

#
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4 B-1 SUNW.Sample RTIR 34  (Al<%)

#pragma ident ‘@ (#) SUNW. sample 1.1 00/05/24 sSMI”
RESOURCE_TYPE = “sample”;

VENDOR_ID = SUNW;

RT DESCRIPTION = “Domain Name Service on Sun Cluster”;

RT_VERSION ="1.0";
API_VERSION = 2;
FAILOVER = TRUE;

RT_BASEDIR:/opt/SUNWsample/bin;
PKGLIST = SUNWsample;

START = dns_svc_start;
STOP = dns_svc_stop;
VALIDATE = dns_validate;
UPDATE = dns_update;
MONITOR_START = dns_monitor start;
MONITOR_STOP = dns_monitor stop;
MONITOR_CHECK = dns_monitor_check;

# A list of bracketed resource property declarations follows the

# resource type declarations. The property-name declaration must be
# the first attribute after the open curly bracket of each entry.
#

+

The <method>_timeout properties set the value in seconds after which
the RGM concludes invocation of the method has failed.

+

The MIN value for all method timeouts is set to 60 seconds. This
prevents administrators from setting shorter timeouts, which do not
improve switchover/failover performance, and can lead to undesired

RGM actions (false failovers, node reboot, or moving the resource group
to ERROR_STOP FAILED state, requiring operator intervention). Setting
too-short method timeouts leads to a *decrease* in overall availability
of the data service.

~ H HF H H H H H

PROPERTY = Start_timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Stop_timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Validate timeout;
MIN=60;
DEFAULT=300;
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] B-1 SUNW. Sample RTR 3} % (A%)

—~ 3 FHF

—~ H* H H F

PROPERTY = Update_ timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Monitor_Start_timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Monitor_ Stop timeout;
MIN=60;
DEFAULT=300;

PROPERTY = Thorough Probe_ Interval;
MIN=1;

MAX=3600;

DEFAULT=60;

TUNABLE = ANYTIME;

The number of retries to be done within a certain period before concluding
that the application cannot be successfully started on this node.

PROPERTY = Retry Count;
MIN=0;

MAX=10;

DEFAULT=2;

TUNABLE = ANYTIME;

Set Retry Interval as a multiple of 60 since it is converted from seconds
to minutes, rounding up. For example, a value of 50 (seconds)

is converted to 1 minute. Use this property to time the number of

retries (Retry Count).

PROPERTY = Retry_ Interval;
MIN=60;

MAX=3600;

DEFAULT=300;

TUNABLE = ANYTIME;

PROPERTY = Network_ resources_used;
TUNABLE = AT CREATION;
DEFAULT = “%;

FEBeAlE dlolH Au| A~ IE BE
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4 B-1 SUNW.Sample RTIR 34  (Al<%)

++

~ 3 HF H H

Extension Properties

The cluster administrator must set the value of this property to point to the
directory that contains the configuration files used by the application.

For this application, DNS, specify the path of the DNS configuration file on
PXFS (typically named.conf) .

PROPERTY = Confdir;

EXTENSION;

STRING;

TUNABLE = AT CREATION;

DESCRIPTION = “The Configuration Directory Path”;

Time out value in seconds before declaring the probe as failed.

PROPERTY = Probe timeout;

EXTENSION;

INT;

DEFAULT = 30;

TUNABLE = ANYTIME;

DESCRIPTION = “Time out value for the probe (seconds)”;

Start H|AE

tlo]e] Au| 2~ A E§stE A 1Fo] S8 AH kSl ekl A7t H A
o] Abg- 7he sl 2 7 RGM 3l & = E o A start MAEE &5 h A
S5 Z2 O A gtart WAEE T =04 in.named (DNS) vl &5 243}

Hth

oo

4 B2dns_svc_start WAE

#!/bin/ksh

#

# Start Method for HA-DNS.

#

# This method starts the data service under the control of PMF. Before starting
# the in.named process for DNS, it performs some sanity checks. The PMF tag for
# the data service is SRESOURCE_NAME.named. PMF tries to start the service a

# specified number of times (Retry count) and if the number of attempts exceeds
# this value within a specified interval (Retry_interval) PMF reports a failure
# to start the service. Retry count and Retry interval are both properties of the
# resource set in the RTR file.
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d B-2dns_svc_start WAE (A<%)

#pragma ident “@(#)dns_svc_start 1.1 00/05/24 SMI”

HEH R H H H H R H R R
# Parse program arguments.
#

function parse args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt
do
case “sopt” in
R)
# Name of the DNS resource.
RESOURCE_NAME:$OPTARG

i

# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME=$OPTARG

i

# Name of the resource type.
RESOURCETYPE_NAME=$O0PTARG

i

*)
logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, $RESOURCEGROUP NAME, $RESOURCE NAME] \
“ERROR: Option $OPTARG unknown”
exit 1

i

esac
done

R R R R
# MAIN

#
FHHEHHEH R R R R R

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY="scha_cluster get -O SYSLOG FACILITY"

# Parse the arguments that have been passed to this method
parse_args “$@”

FEBeAlE dlolH Au| A~ IE BF
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4 B2dns_svc_start WAE (A%)

PMF_TAG=$RESOURCE_NAME.named
SYSLOG_TAG=$RESOURCETYPE_NAME, $SRESOURCEGROUP_NAME, $SRESOURCE_NAME

# Get the value of the Confdir property of the resource in order to start

# DNS. Using the resource name and the resource group entered, find the value of
# Confdir value set by the cluster administrator when adding theresource.

config info=scha_ resource_get -O Extension -R $RESOURCE_NAME \

-G SRESOURCEGROUP_NAME Confdir™

# scha resource_get returns the “type” as well as the “value” for the extension
# properties. Get only the value of the extension property.

CONFIG DIR="echo $config info | awk ‘{print $2}'°

# Check if $CONFIG DIR is accessible.
if [ ! -d $CONFIG DIR ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO0} Directory S$CONFIG DIR missing or not mounted”
exit 1
fi

# Change to the $SCONFIG DIR directory in case there are relative
# path names in the data files.
cd $SCONFIG DIR

# Check that the named.conf file is present in the $CONFIG_DIR directory.
if [ ! -s named.conf ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} File $CONFIG DIR/named.conf is missing or empty”
exit 1
fi

# Get the value for Retry count from the RTR file.
RETRY CNT="scha resource get -O Retry Count -R SRESOURCE NAME \
-G SRESOURCEGROUP_NAM?

# Get the value for Retry interval from the RTR file. Convert this value, which is in
# seconds, to minutes for passing to pmfadm. Note that this is a conversion with

# round-up, for example, 50 seconds rounds up to one minute.

((RETRY_INTRVAL = “scha resource get -O Retry Interval -R SRESOURCE NAME \

-G SRESOURCEGROUP_NAM? 60))

Start the in.named daemon under the control of PMF. Let it crash and restart
up to $RETRY COUNT times in a period of $RETRY INTERVAL; if it crashes

more often than that, PMF will cease trying to restart it. If there is a
process already registered under the tag <$PMF_TAG>, then, PMF sends out

an alert message that the process is already running.

echo “Retry interval is “$RETRY_ INTRVAL

pmfadm -c $PMF7TAG.named -n $RETRY7CNT -t $RETRY71NTRVAL \

/usr/sbin/in.named -c¢ named.conf

H H H HH

# Log a message indicating that HA-DNS has been started.
if [ $? -eq 0 1; then
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \
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“${ARGVO} HA-DNS successfully started”

exit 0

| -
Stop Wl 4&E
HA-DNS #9125 3} sh A9l 1fo] 2o ol 4 &5 chel 487} 5 Av} 2
fo] AhE E7bsobl A A A5 =Sl A Stop W4 E7k 5 EHL T of W4 s

3 =0l 4 in.named (DNS) tl &< A&t}

¢l B-3dns_svc_stop 4=

#!/bin/ksh

#

# Stop method for HA-DNS

#

# Stop the data service using PMF. If the service is not running the

# method exits with status 0 as returning any other value puts the resource
# in STOP_FAILED state.

#pragma ident “@(#)dns_svc_stop 1.1 00/05/24 SMI”

HHHHHHHHHH R H R R R R
# Parse program arguments.

#

function parse args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt

do

case “Sopt” in

R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG

G)
# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME:$OPTARG

T)

# Name of the resource type.
RESOURCETYPE_NAME=$0PTARG

i
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logger -p ${SYSLOG FACILITY}.err \
-t [$RESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
“ERROR: Option S$OPTARG unknown”
exit 1
esac
done

}

R R R R R
# MAIN

#

R R R R

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY:\Scha_cluster_get -0 SYSLOG_FACILITY\

# Parse the arguments that have been passed to this method
parse_args “$@”

PMF_TAG=$RESOURCE_NAME . named
SYSLOG_TAG=$RESOURCETYPE_NAME, $SRESOURCEGROUP_NAME, $SRESOURCE_NAME

# Obtain the Stop_timeout value from the RTR file.
STOP_TIMEOUT="scha_resource_get -O STOP_TIMEOUT -R $RESOURCE NAME -G \
SRESOURCEGROUP_NAM?

# Attempt to stop the data service in an orderly manner using a SIGTERM

# signal through PMF. Wait for up to 80% of the Stop timeout value to

# see 1if SIGTERM is successful in stopping the data service. If not, send SIGKILL
# to stop the data service. Use up to 15% of the Stop timeout value to see

# 1f SIGKILL is successful. If not, there is a failure and the method exits with
# non-zero status. The remaining 5% of the Stop timeout is for other uses.

( (SMOOTH_TIMEOUT=$STOP_TIMEOUT * 80/100))

( (HARD_TIMEOUT=$STOP_TIMEOUT * 15/100))

# See if in.named is running, and if so, kill it.
if pmfadm -g $PMF_TAG.named; then
# Send a SIGTERM signal to the data service and wait for 80% of the
# total timeout value.
pmfadm -s $PMF_TAG.named -W $SMOOTH_TIMEOUT TERM
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.info -t [SYSLOG TAG] \
“${ARGV0} Failed to stop HA-DNS with SIGTERM; Retry with \
SIGKILL"”

# Since the data service did not stop with a SIGTERM signal, use

# SIGKILL now and wait for another 15% of the total timeout value.
pmfadm -s $PMF_TAG.named -w S$SHARD TIMEOUT KILL
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if [ $? -ne 0 ]; then

logger -p ${SYSLOG FACILITY}.err -t [SYSLOG TAG] \
“${ARGV0} Failed to stop HA-DNS; Exiting UNSUCCESFUL”

exit 1

fi
else

# The data service is not running as of now. Log a message and

# exit success.
logger -p ${SYSLOG FACILITY}.info -t [SYSLOG_ TAG] \
“HA-DNS is not started”

# Even if HA-DNS is not running, exit success to avoid putting

# the data service in STOP_FAILED State.
exit 0
fi

# Successfully stopped DNS. Log a message and exit success.

logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \
“HA-DNS successfully stopped”
exit 0

gettime T2 2| E

gettime 7+ & 2Bl &= HAF A Al A Zhell A 2=

o A Ab- sl C ZE WY} o] ZR2 WS
dE2], & RT basedir 55 A A AT

dl B-4 gettime # & 2| E]

H*+ HF HF H H

methods (RT basedir).
#pragma ident ‘@ (#)gettime.c 1.1 00/05/24 SMI”

#include <stdio.h>
#include <sys/types.h>
#include <time.h>

main ()

{

printf (*%$d\n”, time(0));
exit (0) ;

M
X
e
ol
ol
2
i

™
o
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This utility program, used by the probe method of the data service, tracks
the elapsed time in seconds from a known reference point
must be compiled and placed in the same directory as the data service callback

(epoch point). It
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ol B-5 dns_probe Z & 13

#!/bin/ksh
#pragma ident ‘@ (#)dns_probe 1.1 00/04/19 SMI”

Probe method for HA-DNS.

queries the DNS server to look for the DNS server itself. If the server
does not respond or if the query is replied to by some other server,

then the probe concludes that there is some problem with the data service
and fails the service over to another node in the cluster. Probing is done
at a specific interval set by THOROUGH_ PROBE_INTERVAL in the RTR file.

HoH H HH HHHH

#pragma ident ‘@ (#)dns_probe 1.1 00/05/24 SMI”

R R R R R R

# Parse program arguments.
function parse args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt

do

case “Sopt” in

R)
# Name of the DNS resource.
RESOURCE_NAME= SOPTARG

G)
# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME= SOPTARG

T)

# Name of the resource type.
RESOURCETYPE_NAME=$OPTARG

i

*)
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logger -p ${SYSLOG FACILITY}.err \

-t [SRESOURCETYPE_NAME, $RESOURCEGROUP_NAME, $RESOURCE_NAME] \
“ERROR: Option S$OPTARG unknown”

exit 1

esac

R R R R R

#
#
#
#
#
#
#
fu
{

restart_service ()

This function tries to restart the data service by calling the Stop method
followed by the Start method of the dataservice. If the dataservice has
already died and no tag is registered for the dataservice under PMF,

then this function fails the service over to another node in the cluster.

nction restart_service

# To restart the dataservice, first, verify that the
# dataservice itself is still registered under PMF.
pmfadm -g $PMF_TAG

[[ $? -eq 0 1]; then

# Since the TAG for the dataservice is still registered under
# PMF, first stop the dataservice and start it back up again.
# Obtain the Stop method name and the STOP_TIMEOUT value for
# this resource.
STOP_TIMEOUT="scha_resource_get -O STOP_TIMEOUT \

-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?
STOP_METHOD="scha_resource_get -0 STOP \

-R SRESOURCE_NAME -G $RESOURCEGROUP_NAM?
hatimerun -t $STOP_TIMEOUT $RT7BASEDIR/$STOP7METHOD \

-R SRESOURCE_NAME -G $RESOURCEGROUP_NAME \

-T $RESOURCETYPE NAME

if [[ $? -ne 0 1]1; then
logger-p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGV0} Stop method failed.”
return 1
fi

# Obtain the Start method name and the START TIMEOUT value for
# this resource.
START_TIMEOUT="scha_ resource_get -O START TIMEOUT \
-R S$RESOURCE_NAME -G $RESOURCEGROUP_NAM?
START METHOD="scha_resource_get -O START \
-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?
hatimerun -t $START TIMEOUT S$RT_ BASEDIR/S$START METHOD \
-R SRESOURCE NAME -G $RESOURCEGROUP_NAME \
-T $RESOURCETYPE NAME

if [[ $? -ne 0 1]; then
logger-p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
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“${ARGVO} Start method failed.”
return 1

else

The absence of the TAG for the dataservice

implies that the dataservice has already

exceeded the maximum retries allowed under PMF.

Therefore, do not attempt to restart the

dataservice again, but try to failover

to another node in the cluster.

scha control -O GIVEOVER -G $SRESOURCEGROUP NAME \
-R $RESOURCE_NAME

H H H H HE

fi

return 0

HH#HHHHHHH R R R R
# decide_restart or failover ()

#

# This function decides the action to be taken upon the failure of a probe:

# restart the data service locally or fail over to another node in the cluster.
#

function decide_ restart_or failover

{

# Check if this is the first restart attempt.
if [ Sretries -eq 0 ]; then
# This is the first failure. Note the time of
# this first attempt.
start_time="$RT_BASEDIR/gettim?
retries="expr Sretries + 1°
# Because this is the first failure, attempt to restart
# the data service.
restart_service
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG_TAG] \
“${ARGV0} Failed to restart data service.”
exit 1
fi
else
# This is not the first failure
current_time="$RT_BASEDIR/gettim?
time_diff="expr $current_time - $start_tim?
if [ Stime diff -ge $RETRY_INTERVAL ]; then
# This failure happened after the time window
# elapsed, so reset the retries counter,
# slide the window, and do a retry.
retries=1
start_time=Scurrent time
# Because the previous failure occurred more than
# Retry interval ago, attempt to restart the data service.
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restart service
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG_TAG
“${ARGVO} Failed to restart HA-DNS.”
exit 1
fi
elif [ $retries -ge $RETRY_COUNT ]; then
# Still within the time window,
# and the retry counter expired, so fail over.
retries=0
scha _control -O GIVEOVER -G S$SRESOURCEGROUP NAME \
-R SRESOURCE_NAME
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGV0} Failover attempt failed.”
exit 1
fi
else
# Still within the time window,
# and the retry counter has not expired,
# so do another retry.
retries="expr Sretries + 1°
restart_service
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} Failed to restart HA-DNS.”
exit 1
fi

FHEHHHH R R R R
# MAIN
B R R R R R

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY="scha_cluster get -O SYSLOG FACILITY"

# Parse the arguments that have been passed to this method
parse_args “$@”

PMF_TAG=$RESOURCE_NAME.named
SYSLOG TAG=$RESOURCETYPE NAME, SRESOURCEGROUP_NAME, $SRESOURCE NAME

# The interval at which probing is to be done is set in the system defined
# property THOROUGH_ PROBE_INTERVAL. Obtain the value of this property with
# scha resource get

PROBE_INTERVAL=scha_ resource_get -O THOROUGH PROBE_INTERVAL \

-R $RESOURCE_NAME -G $RESOURCEGROUP_NAM?

FEBeAlE dlolH Au| A~ AE BE
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# Obtain the timeout value allowed for the probe, which is set in the

# PROBE_TIMEOUT extension property in the RTR file. The default timeout for
# nslookup is 1.5 minutes.

probe_timeout_ info="scha resource get -O Extension -R $RESOURCE_NAME \

-G SRESOURCEGROUP_NAME Probe_ timeout”

PROBE TIMEOUT="echo $probe timeout info | awk ‘{print $2}'°

# Identify the server on which DNS is serving by obtaining the value

# of the NETWORK RESOURCES_USED property of the resource.
DNS_HOST:\scha_resource_get -O NETWORK_RESOURCES_USED -R $RESOURCE_NAME \
-G SRESOURCEGROUP_NAM?

# Get the retry count value from the system defined property Retry count
RETRY_COUNT =scha_resource_get -O RETRY COUNT -R $RESOURCE_NAME \
-G SRESOURCEGROUP_NAM?

# Get the retry interval value from the system defined property

Retry interval

RETRY INTERVAL=scha resource get -O RETRY INTERVAL -R S$RESOURCE NAME \
-G SRESOURCEGROUP_NAM?

# Obtain the full path for the gettime utility from the

# RT_basedir property of the resource type.

RT_BASEDIR=scha resource get -O RT BASEDIR -R $RESOURCE_NAME \
-G SRESOURCEGROUP_NAM?

# The probe runs in an infinite loop, trying nslookup commands.
# Set up a temporary file for the nslookup replies.
DNSPROBEFILE:/tmp/.$RESOURCE_NAME.prObe

probefail=0

retries=0

while
do
# The interval at which the probe needs to run is specified in the
# property THOROUGH PROBE_INTERVAL. Therefore, set the probe to sleep for a
# duration of <THOROUGH PROBE_INTERVAL>
sleep $PROBE_INTERVAL

# Run the probe, which queries the IP address on

# which DNS is serving.

hatimerun -t $PROBE_TIMEOUT /usr/sbin/nslookup $DNS HOST $DNS_HOST \
> SDNSPROBEFILE 2>&1

retcode=$?
if [ retcode -ne 0 ]; then
probefail=1
fi

# Make sure that the reply to nslookup command comes from the HA-DNS

# server and not from another name server listed in the
# /etc/resolv.conf file.
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if [ Sprobefail -eq 0 ]; then
# Get the name of the server that replied to the nslookup query.
SERVER=" awk ‘' $1=="Server:” {print $2 }’ \

$DNSPROBEFILE | awk -F. ‘' { print $1 } * °
if [ -z “$SSERVER” ];
then
probefail=1
else
if [ $SERVER != $DNS_HOST ]; then
probefail=1
fi
fi

fi

If the probefail variable is not set to 0, either the nslookup command
timed out or the reply to the query was came from another server

(specified in the /etc/resolv.conf file). In either case, the DNS server is
not responding and the method calls decide restart or failover,

which evaluates whether to restart the data service or to fail it over

to another node.

H*H HF F H H HF

if [ Sprobefail -ne 0 ]; then
decide restart or_ failover

else
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \
“${ARGV0} Probe for resource HA-DNS successful”
fi
done

Monitor start #W|A4oX

o] W] A E L& to]E] 48] A9 PROBE Z & 182 A &3t}

o B-6 dns_monitor start WAE

#!/bin/ksh

#

# Monitor start Method for HA-DNS.

#

# This method starts the monitor (probe) for the data service under the

# control of PMF. The monitor is a process that probes the data service

# at periodic intervals and if there is a problem restarts it on the same node
# or fails it over to another node in the cluster. The PMF tag for the

# monitor is $SRESOURCE_NAME.monitor.

#pragma ident “@(#)dns_monitor start 1.1 00/05/24 SMI”

FEBeAE dolE Hux 1= B2
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HEFH R R
# Parse program arguments.

#

function parse_args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt

do

case “$opt” in

R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG

G)
# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME=$OPTARG

T)

# Name of the resource type.
RESOURCETYPE_NAME:$OPTARG
*)
logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
“ERROR: Option $OPTARG unknown”
exit 1
esac
done

}

R R R R R
# MAIN

#

A R R R

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY:\Scha_cluster_get -0 SYSLOG_FACILITY\

# Parse the arguments that have been passed to this method
parse_args “$@”

PMF_TAG=$RESOURCE_NAME.monitor
SYSLOG TAG=$RESOURCETYPE NAME, $SRESOURCEGROUP_NAME, SRESOURCE NAME

# Find where the probe method resides by obtaining the value of the

# RT_BASEDIR property of the data service.
RT_BASEDIR="scha_ resource_get -O RT BASEDIR -R $RESOURCE NAME \
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-G SRESOURCEGROUP_NAM?

# Start the probe for the data service under PMF. Use the infinite retries
# option to start the probe. Pass the resource name, group, and type to the
# probe method.
pmfadm -c¢ $PMF_TAG.monitor -n -1 -t -1 \

$RT_BASEDIR/dns probe -R $RESOURCE NAME -G SRESOURCEGROUP NAME \

-T $RESOURCETYPE_NAME

# Log a message indicating that the monitor for HA-DNS has been started.
if [ $? -eq 0 1; then
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG_ TAG] \
“${ARGVO} Monitor for HA-DNS successfully started”
fi
exit 0

Monitor stop MlA4E
o) Wl 4.2 = el ol B} A1l ~2] pROBE %2 19 & A5} ek

¢ B-7dns_monitor stop "Wl&X

#!/bin/ksh
# Monitor stop method for HA-DNS
# Stops the monitor that is running using PMF.

#pragma ident “@(#)dns_monitor_ stop 1.1 00/05/24 SMI”

HHHHHHHHH R R R
# Parse program arguments.

#

function parse_args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt

do
case “Sopt” in
R)
# Name of the DNS resource.
RESOURCE_NAME:$OPTARG
G)

# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_ NAME=$OPTARG

i
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T)
# Name of the resource type.
RESOURCETYPE_NAME=$OPTARG
*)
logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
“ERROR: Option $OPTARG unknown”
exit 1
esac
done

}

HH# S S
# MAIN

#

HH#tHHH R R R

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY="scha_cluster get -O SYSLOG FACILITY"

# Parse the arguments that have been passed to this method
parse_args “$@”

PMF_TAG=$RESOURCE_NAME.monitor
SYSLOG_TAG=$RESOURCETYPE_NAME, $SRESOURCEGROUP_NAME, SRESOURCE_NAME

# See if the monitor is running, and if so, kill it.
if pmfadm -g $PMF_TAG.monitor; then
pmfadm -s $PMF_TAG.monitor KILL
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} Could not stop monitor for resource “ \
SRESOURCE_NAME
exit 1
else
# Could successfully stop the monitor. Log a message.
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \
“${ARGVO} Monitor for resource “ SRESOURCE NAME \
“ successfully stopped”
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o B-8dns_monitor check WA E

#!/bin/ksh#
# Monitor check Method for DNS.

The RGM calls this method whenever the fault monitor fails the data service
over to a new node. Monitor check calls the Validate method to verify
that the configuration directory and files are available on the new node.

H H HF H

#pragma ident “@(#)dns_monitor_ check 1.1 00/05/24 SMI”

HH##HHEF HHH R R R R
# Parse program arguments.
function parse args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt
do
case “Sopt” in

R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG

i

G)

# Name of the resource group in which the resource is
# configured.

RESOURCEGROUP_NAME=$OPTARG

7

T)
# Name of the resource type.
RESOURCETYPE_NAME=$OPTARG

i

*)
logger -p ${SYSLOG FACILITY}.err \
-t [$RESOURCETYPE NAME, $RESOURCEGROUP_ NAME, $SRESOURCE NAME] \
“ERROR: Option $OPTARG unknown”
exit 1
esac
done
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HHHH R
# MAIN
HH#

export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY="scha cluster get -O SYSLOG FACILITY"

# Parse the arguments that have been passed to this method.
parse_args “$e@”

PMF_TAG=$RESOURCE_NAME . named
SYSLOG_TAG=$RESOURCETYPE_NAME, $SRESOURCEGROUP_NAME, $SRESOURCE_NAME

# Obtain the full path for the Validate method from

# the RT_BASEDIR property of the resource type.

RT BASEDIR="scha resource get -O RT_BASEDIR -R SRESOURCE NAME \
-G SRESOURCEGROUP_NAM?

# Obtain the name of the Validate method for this resource.
VALIDATEiMETHOD:"schafresourceiget -0 VALIDATE -R $RESOURCE7NAME \
-G $RESOURCEGROUP_NAM?

# Obtain the value of the Confdir property in order to start the

# data service. Use the resource name and the resource group entered to
# obtain the Confdir value set at the time of adding the resource.
config info="scha_resource get -O Extension -R SRESOURCE NAME \

-G SRESOURCEGROUP_NAME Confdir™

# scha_resource get returns the type as well as the value for extension
# properties. Use awk to get only the value of the extension property.
CONFIG DIR="echo $config info | awk ‘{print $2}'°

# Call the validate method so that the dataservice can be failed over

# successfully to the new node.

$RT_BASEDIR/$VALIDATE_METHOD -R $RESOURCE_NAME -G $RESOURCEGROUP_NAME \
-T $RESOURCETYPE_NAME -X Confdir=$CONFIG_DIR

# Log a message indicating that monitor check was successful.
if [ $? -eq 0 ]; then
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \
“${ARGVO} Monitor check for DNS successful.”
exit 0
else
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGV0} Monitor check for DNS not successful.”
exit 1
fi
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o B-9dns validate W4&E

#!/bin/ksh
# Validate method for HA-DNS.

# This method validates the Confdir property of the resource. The Validate

# method gets called in two scenarios. When the resource is being created and

# when a resource property is getting updated. When the resource is being

# created, this method gets called with the -c¢ flag and all the system-defined
# and extension properties are passed as command-line arguments. When a resource
# property is being updated, the Validate method gets called with the -u flag,
# and only the property/value pair of the property being updated is passed as a
# command-line argument.

#

# ex: When the resource is being created command args will be

#

# dns_validate -c¢ -R <..> -G <...> -T <..> -r <sysdef-prop=value>...

# -X <extension-prop=value>.... -g <resourcegroup-prop=values....

#

# when the resource property is being updated

#

# dns_validate -u -R <..> -G <...> -T <..> -r <sys-prop_being updated=value>

# OR

# dns_validate -u -R <..> -G <...> -T <..> -x <extn-prop being updated=value>
#pragma ident “@(#)dns_validate 1.1 00/05/24 SMI”

H#HHHHFHHH A R R R R R
# Parse program arguments.
#

function parse args # [args ...]

{

typeset opt

while getopts ‘cur:x:g:R:T:G:’ opt

do
case “sopt” in
R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG
G)

# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME=$OPTARG
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T)
# Name of the resource type.
RESOURCETYPE_NAME:$OPTARG

r)
#The method is not accessing any system defined
#properties, so this is a no-op.

g)
# The method is not accessing any resource group
# properties, so this is a no-op.

c)
# Indicates the Validate method is being called while
# creating the resource, so this flag is a no-op.

u)
# Indicates the updating of a property when the
# resource already exists. If the update is to the
# Confdir property then Confdir should appear in the
# command-line arguments. If it does not, the method must
# look for it specifically using scha_ resource get.
UPDATE_PROPERTY=1

x)
# Extension property list. Separate the property and
# value pairs using “=" as the separator.
PROPERTY="echo $OPTARG | awk -F= ‘{print $1}'°
VAL=echo $OPTARG | awk -F= ‘{print $2}’°
# If the Confdir extension property is found on the
# command line, note its value.
if [ SPROPERTY == “Confdir” ];
then
CONFDIR=SVAL
CONFDIR_FOUND=1
fi

*) Y
logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG _TAG] \
“ERROR: Option $OPTARG unknown”
exit 1

esac

done

}

FHEHHHHEE R R R R R
# MAIN

#

A R R R R
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export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY= scha_ cluster get -O SYSLOG FACILITY"

# Set the Value of CONFDIR to null. Later, this method retrieves the value
# of the Confdir property from the command line or using scha_resource get.
CONFDIR=""

UPDATE_PROPERTY=0

CONFDIR_FOUND=0

# Parse the arguments that have been passed to this method.
parse_args “$@”

# If the validate method is being called due to the updating of properties
# try to retrieve the value of the Confdir extension property from the command
# line. Otherwise, obtain the value of Confdir using scha_ resource_get.
if ( (( SUPDATE_PROPERTY == 1 )) && (( CONFDIR FOUND == 0 )) ); then

config info=scha resource get -0 Extension -R $RESOURCE NAME \

-G S$RESOURCEGROUP_NAME Confdir™

CONFDIR="echo $config info | awk ‘{print $2}'°

fi

# Verify that the Confdir property has a value. If not there is a failure
# and exit with status 1.
if [[ -z S$CONFDIR ]]; then
logger -p ${SYSLOG FACILITY}.err \
“${ARGVO} Validate method for resource “SRESOURCE NAME “ failed”
exit 1
fi

# Now validate the actual Confdir property value.

# Check if SCONFDIR is accessible.
if [ ! -d SCONFDIR ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG_ TAG] \
“${ARGV0} Directory $CONFDIR missing or not mounted”
exit 1
fi

# Check that the named.conf file is present in the Confdir directory.
if [ ! -s $CONFDIR/named.conf ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} File $CONFDIR/named.conf is missing or empty”
exit 1
fi

# Log a message indicating that the Validate method was successful.
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \

“${ARGVO} Validate method for resource “$RESOURCE NAME \

“ completed successfully”

FEBeAlE dlolH Au| A~ IE BE
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exit 0

Update WA

RGM A& T3l Aol sl 5F A W7 A 5 slvke Zl& ¢2]7] 918 update "

] B-10 dns_update W& =

#!/bin/ksh

# Update method for HA-DNS.

# The actual updates to properties are done by the RGM. Updates affect only
# the fault monitor so this method must restart the fault monitor.

#pragma ident ‘@ (#)dns_update 1.1 00/05/24 sSMI”

HEFH R
# Parse program arguments.

#

function parse args # [args ...]

{

typeset opt

while getopts ‘R:G:T:’ opt
do
case “Sopt” in
R)
# Name of the DNS resource.
RESOURCE_NAME=$OPTARG

i

# Name of the resource group in which the resource is
# configured.
RESOURCEGROUP_NAME=$OPTARG

i

# Name of the resource type.
RESOURCETYPE_NAME=$OPTARG
*)
logger -p ${SYSLOG FACILITY}.err \
-t [$RESOURCETYPE_ NAME, $SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
“ERROR: Option S$OPTARG unknown”
exit 1
esac
done
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1

HHHHHEEHHH R R R A AR
# MAIN

HHHHHEFHHH AR R R R A AR
export PATH=/bin:/usr/bin:/usr/cluster/bin:/usr/sbin:/usr/proc/bin:$PATH

# Obtain the syslog facility to use to log messages.
SYSLOG_FACILITY:\Scha_cluster_get -0 SYSLOG_FACILITY\

# Parse the arguments that have been passed to this method
parse_args “$@”

PMF_TAG=$RESOURCE_NAME.monitor
SYSLOG_TAG=$RESOURCETYPE_ NAME, $SRESOURCEGROUP_NAME, $RESOURCE_NAME

# Find where the probe method resides by obtaining the value of the
# RT_BASEDIR property of the resource.

RT BASEDIR="scha resource get -O RT _BASEDIR -R SRESOURCE NAME \

-G $RESOURCEGROUP_NAM?

# When the Update method is called, the RGM updates the value of the property
# being updated. This method must check if the fault monitor (probe)

# is running, and if so, kill it and then restart it.

if pmfadm -g $PMF_TAG.monitor; then

# Kill the monitor that is running already
pmfadm -s $PMF_TAG.monitor TERM
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGV0} Could not stop the monitor”

exit 1
else
# Could successfully stop DNS. Log a message.
logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \
“Monitor for HA-DNS successfully stopped”
fi

# Restart the monitor.
pmfadm -c $PMF_TAG.monitor -n -1 -t -1 S$SRT BASEDIR/dns_probe \

-R $RESOURCE_NAME -G $RESOURCEGROUP NAME -T $RESOURCETYPE NAME
if [ $? -ne 0 ]; then

logger -p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGV0} Could not restart monitor for HA-DNS "

exit 1
else

logger -p ${SYSLOG FACILITY}.info -t [$SYSLOG TAG] \

“Monitor for HA-DNS successfully restarted”

fi
exit 0
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d c-1xfnts.c

Copyright (c) 1998-2004 by Sun Microsystems, Inc.
All rights reserved.

xfnts.c - Common utilities for HA-XFS

This utility has the methods for performing the validation, starting and
stopping the data service and the fault monitor. It also contains the method
to probe the health of the data service. The probe just returns either
success or failure. Action is taken based on this returned value in the
method found in the file xfnts probe.c
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*

*/
#pragma ident “@ (#)xfnts.c 1.47 01/01/18 SMI”

#include <stdio.h>
#include <stdlib.h>
#include <strings.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/socket.h>
#include <sys/wait.h>
#include <netinet/in.h>
#include <scha.h>
#include <rgm/libdsdev.h>
#include <errno.h>
#include “xfnts.h”

/*
* The initial timeout allowed for the HAXFS data service to
* be fully up and running. We will wait for 3 % (SVC_WAIT_PCT)
* of the start timeout time before probing the service.
*/
#define  SVC_WAIT PCT 3

/*
* We need to use 95% of probe_ timeout to connect to the port and the
* remaining time is used to disconnect from port in the svc_probe function.

*/

#define SVC_CONNECT TIMEOUT PCT 95

/*
* SVC WAIT TIME is used only during starting in svc_wait ().
* In svc_wait () we need to be sure that the service is up
* before returning, thus we need to call svc_probe() to
* monitor the service. SVC_WAIT TIME is the time between
* such probes.
*/

#define  SVC_WAIT TIME 5

/*

* This value will be used as disconnect timeout, if there is no
* time left from the probe_ timeout.

*/
#define SVC_DISCONNECT TIMEOUT_ SECONDS 2
/*

* svc_validate() :
*
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int

L I I I S T I I

Do HA-XFS specific validation of the resource configuration.

svc_validate will check for the following
Confdir list extension property
fontserver.cfg file

xfs binary

port_list property

network resources

other extension properties

o Ul W N

If any of the above validation fails then, Return > 0 otherwise return 0 for
success

svc_validate(scds_handle t scds_handle)

{

char xfnts_conf [SCDS_ARRAY SIZE];
scha_str_array_t *confdirs;
scds_net resource list t *snrlp;
int rc;

struct stat statbuf;

scds_port_list t *portlist;
scha_err_t err;

/*

* Get the configuration directory for the XFS dataservice from the
* confdir_ list extension property.

*/

confdirs = scds_get_ext_confdir_list (scds_handle);

/* Return an error if there is no confdir list extension property */
if (confdirs == NULL || confdirs-sarray cnt != 1) ({
scds_syslog (LOG_ERR,
“Property Confdir list is not set properly.”);
return (1); /* Validation failure */

/*

* Construct the path to the configuration file from the extension
* property confdir list. Since HA-XFS has only one configuration

* we will need to use the first entry of the confdir list property.
*/

(void) sprintf (xfnts_conf, “%s/fontserver.cfg”, confdirs->str arrayl[0]);

/*
* Check to see if the HA-XFS configuration file is in the right place.
* Try to access the HA-XFS configuration file and make sure the
* permissions are set properly
*/
if (stat(xfnts _conf, &statbuf) != 0) ({
/*

* suppress lint error because errno.h prototype

22 GetolE] Aul2 A eholLaje) AE A f3 AE B2
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* is missing void arg
*/
scds_syslog (LOG_ERR,
“Failed to access file <%s> : <%s>",
xfnts _conf, strerror (errno)); /*1lint l!e746 */
return (1) ;

/*
* Make sure that xfs binary exists and that the permissions
* are correct. The XFS binary are assumed to be on the local
* File system and not on the Global File System
*/
if (stat(“/usr/openwin/bin/xfs”, &statbuf) != 0) ({
scds_syslog (LOG_ERR,
“Cannot access XFS binary : <%s> “, strerror (errno)) ;
return (1) ;

/* HA-XFS will have only port */
err = scds_get port list(scds_handle, &portlist);
if (err != SCHA_ERR_NOERR) {
scds_syslog (LOG_ERR,
“Could not access property Port list: %s.”,
scds_error string(err)) ;
return (1); /* Validation Failure */

#ifdef TEST
if (portlist-s>num ports != 1) ({
scds_syslog (LOG_ERR,
“Property Port list must have only one value.”);
scds_free port list (portlist);
return (1); /* Validation Failure */

}

#endif

/*
* Return an error if there is an error when trying to get the
* available network address resources for this resource
*/
if ((err = scds_get_rs_hostnames (scds_handle, &snrlp))
!= SCHA_ERR_NOERR) {
scds_syslog (LOG_ERR,
“No network address resource in resource group: %s.”,
scds_error_string(err)) ;
return (1); /* Validation Failure */

/* Return an error if there are no network address resources */
if (snrlp == NULL || snrlp-s>num netresources == 0) {
scds_syslog (LOG_ERR,
“No network address resource in resource group.”) ;
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rc = 1;
goto finished;

/* Check to make sure other important extension props are set */
if (scds_get ext monitor retry count (scds_handle) <= 0)

scds_syslog (LOG_ERR,

“Property Monitor retry count is not set.”);
rc = 1; /* Validation Failure */
goto finished;

if (scds_get ext monitor retry interval (scds_handle) <= 0) {
scds_syslog (LOG_ERR,
“Property Monitor_ retry interval is not set.”);
rc = 1; /* Validation Failure */
goto finished;

/* All validation checks were successful */
scds_syslog (LOG_INFO, “Successful validation.”);
rc = 0;

finished:

int

L B I S S R N

scds_free net list (snrlp);
scds_free port_list (portlist);

return (rc); /* return result of validation */

sve_start () :

Start up the X font server
Return 0 on success, > 0 on failures.

The XFS service will be started by running the command

/usr/openwin/bin/xfs -config <fontserver.cfg file> -port <port to listens
XFS will be started under PMF. XFS will be started as a single instance
service. The PMF tag for the data service will be of the form
<resourcegroupname, resourcename, instance_number.svc>. In case of XFS, since
there will be only one instance the instance number in the tag will be 0.

svc_start (scds_handle_t scds_handle)

{

char xfnts_conf [SCDS_ARRAY SIZE] ;
char cmd [SCDS_ARRAY SIZE];

scha str array t *confdirs;
scds_port list t *portlist;
scha_err_t err;
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/* get the configuration directory from the confdir list property */
confdirs = scds_get ext confdir list (scds_handle) ;

(void) sprintf (xfnts_conf, “%$s/fontserver.cfg”, confdirs->str arrayl[0]);

/* obtain the port to be used by XFS from the Port list property */
err = scds_get _port list(scds_handle, &portlist);
if (err != SCHA_ERR _NOERR) {
scds_syslog (LOG_ERR,
“Could not access property Port list.”);
return (1) ;

Construct the command to start HA-XFS.

NOTE: XFS daemon prints the following message while stopping the XFS
“/usr/openwin/bin/xfs notice: terminating”

In order to suppress the daemon message,

the output is redirected to /dev/null.
/
(void) sprintf (cmd,

“/usr/openwin/bin/xfs -config %s -port %d 2>/dev/null”,
xfnts conf, portlist-sports[0].port);

* %k Ok kX F X

Start HA-XFS under PMF. Note that HA-XFS is started as a single
instance service. The last argument to the scds_pmf start function
denotes the level of children to be monitored. A value of -1 for
this parameter means that all the children along with the original
process are to be monitored.

/

scds_syslog (LOG_INFO, “Issuing a start request.”);

err = scds_pmf start (scds _handle, SCDS_PMF TYPE SVC,

SCDS_PMF_SINGLE INSTANCE, cmd, -1);

L T A

if (err == SCHA ERR NOERR) ({
scds_syslog (LOG_INFO,
“Start command completed successfully.”);
} else {
scds_syslog (LOG_ERR,
“Failed to start HA-XFS “);

scds_free_port_list (portlist);

return (err); /* return Success/failure status */
}
/*
* svc_stop() :
*
* Stop the XFS server
* Return 0 on success, > 0 on failures.
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*

* svc_stop will stop the server by calling the toolkit function:
* scds_pmf_stop.

*/

int

svc_stop (scds_handle_t scds_handle)

{

scha_err_t err;

/ *
* The timeout value for the stop method to succeed is set in the
* Stop Timeout (system defined) property
*/
scds_syslog (LOG_ERR, “Issuing a stop request.”);
err = scds_pmf_stop (scds_handle,
SCDS_PMF_TYPE SVC, SCDS_PMF SINGLE INSTANCE, SIGTERM,
scds_get_rs_stop_timeout (scds_handle)) ;

if (err != SCHA_ERR_NOERR) {
scds_syslog (LOG_ERR,
“Failed to stop HA-XFS.”);
return (1) ;

scds_syslog (LOG_INFO,
“Successfully stopped HA-XFS.”);
return (SCHA ERR _NOERR); /* Successfully stopped */

* sve wait () :

* wait for the data service to start up fully and make sure it is running
* healthy
*/

int

svc_wait (scds_handle_t scds_handle)
int rc, svc_start_timeout, probe_ timeout;
scds_netaddr_list_t *netaddr;

/* obtain the network resource to use for probing */
if (scds get netaddr list(scds handle, &netaddr)) ({
scds_syslog (LOG_ERR,
“No network address resources found in resource group.”);
return (1);

/* Return an error if there are no network resources */
if (netaddr == NULL || netaddr->num netaddrs == 0)
scds_syslog (LOG_ERR,
“No network address resource in resource group.”);
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return (1);

}
/*

* Get the Start method timeout, port number on which to probe,
* the Probe timeout value
*/
svc_start_timeout = scds_get_rs_start_timeout (scds_handle) ;
probe timeout = scds_get ext probe timeout (scds_handle) ;

/*
* sleep for SVC WAIT PCT percentage of start timeout time

* before actually probing the dataservice. This is to allow

* the dataservice to be fully up in order to reply to the

* probe. NOTE: the value for SVC_WAIT PCT could be different

* for different data services.

* Instead of calling sleep(),

* call scds_svc_wait () so that if service fails too

* many times, we give up and return early.
*/
f (scds_svc_wait (scds_handle, (svc_start timeout * SVC WAIT PCT)/100)
!= SCHA_ERR_NOERR) {

i

scds_syslog (LOG_ERR, “Service failed to start.”);
return (1) ;

do {
/*
* probe the data service on the IP address of the
* network resource and the portname
*/
rc = svc_probe (scds_handle,
netaddr->netaddrs [0] .hostname,
netaddr->netaddrs [0] .port proto.port, probe timeout) ;
if (rc == SCHA ERR NOERR) ({
/* Success. Free up resources and return */
scds_free netaddr list (netaddr);
return (0);

* Dataservice is still trying to come up. Sleep for a while
* before probing again. Instead of calling sleep(),
* call scds_svc_wait () so that if service fails too
* many times, we give up and return early.
*/
if (scds_svc_wait (scds_handle, SVC_WAIT TIME)
!= SCHA ERR NOERR) {
scds_syslog (LOG_ERR, “Service failed to start.”);
return (1) ;
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L I I A

int

/* We rely on RGM to timeout and terminate the program */
} while (1);

This function starts the fault monitor for a HA-XFS resource.

This is done by starting the probe under PMF. The PMF tag

is derived as <RG-name,RS-name,instance number.mon>. The restart option
of PMF is used but not the “infinite restart”. Instead
interval/retry time is obtained from the RTR file.

mon_start (scds_handle_t scds_handle)

{

/*

*

*

*/

int

scha_err_t err;

scds_syslog_debug (DBG_LEVEL_HIGH,
“Calling MONITOR START method for resource <%s>.”",
scds_get resource_name (scds_handle)) ;

The probe xfnts probe is assumed to be available in the same
subdirectory where the other callback methods for the RT are
installed. The last parameter to scds_pmf_ start denotes the
child monitor level. Since we are starting the probe under PMF
we need to monitor the probe process only and hence we are using
a value of 0.

/

err = scds_pmf_start (scds_handle, SCDS_PMF_TYPE_ MON,
SCDS_PMF_SINGLE_INSTANCE, “xfnts probe”, 0);

* ok ok kX X F F

if (err != SCHA ERR NOERR) ({
scds_syslog (LOG_ERR,
“Failed to start fault monitor.”) ;
return (1) ;

scds_syslog (LOG_INFO,
“Started the fault monitor.”);

return (SCHA ERR NOERR); /* Successfully started Monitor */

This function stops the fault monitor for a HA-XFS resource.
This is done via PMF. The PMF tag for the fault monitor is
constructed based on <RG-name_ RS-name, instance number.mons.
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mon_stop (scds_handle t scds_handle)

{

EE I S I I

scha_err t err;

scds_syslog debug (DBG_LEVEL HIGH,
“Calling scds_pmf_ stop method”) ;

err = scds_pmf stop(scds_handle, SCDS_PMF_TYPE MON,
SCDS_PMF_SINGLE_ INSTANCE, SIGKILL,
scds_get_rs_monitor_stop timeout (scds_handle)) ;

if (err != SCHA ERR NOERR) ({
scds_syslog (LOG_ERR,
“Failed to stop fault monitor.”);
return (1) ;

scds_syslog (LOG_INFO,
“Stopped the fault monitor.”);

return (SCHA ERR NOERR); /* Successfully stopped monitor */

svc_probe () : Do data service specific probing. Return a float value
between 0 (success) and 100 (complete failure).

The probe does a simple socket connection to the XFS server on the specified
port which is configured as the resource extension property (Port_list) and
pings the dataservice. If the probe fails to connect to the port, we return
a value of 100 indicating that there is a total failure. If the connection
goes through and the disconnect to the port fails, then a value of 50 is
returned indicating a partial failure.

/

int
svc_probe (scds_handle t scds_handle, char *hostname, int port, int
timeout)

{

int rc;

hrtime t tl, t2;

int sock;

char testcmd [2048] ;

int time_used, time_remaining;
time_t connect_timeout;

probe the dataservice by doing a socket connection to the port
specified in the port list property to the host that is

serving the XFS dataservice. If the XFS service which is configured
to listen on the specified port, replies to the connection, then
the probe is successful. Else we will wait for a time period set

L
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* in probe timeout property before concluding that the probe failed.

*/

/*
* Use the SVC_CONNECT_TIMEOUT PCT percentage of timeout
* to connect to the port

*/

connect_timeout = (SVC_CONNECT TIMEOUT PCT * timeout)/100;
tl = (hrtime_ t) (gethrtime()/1E9);

/*

* the probe makes a connection to the specified hostname and port.
* The connection is timed for 95% of the actual probe_timeout.
*/
rc = scds_fm tcp connect (scds_handle, &sock, hostname, port,
connect_timeout) ;
if (re)
scds_syslog (LOG_ERR,
“Failed to connect to port <%d> of resource <%s>.",
port, scds_get resource name (scds_handle)) ;
/* this is a complete failure */
return (SCDS_PROBE_COMPLETE_ FAILURE) ;

t2 = (hrtime t) (gethrtime()/1E9) ;
/*
* Compute the actual time it took to connect. This should be less than
* or equal to connect_timeout, the time allocated to connect.
* If the connect uses all the time that is allocated for it,
* then the remaining value from the probe timeout that is passed to
* this function will be used as disconnect timeout. Otherwise, the
* the remaining time from the connect call will also be added to
* the disconnect timeout.
*
*/
time used = (int) (t2 - t1);
/*
* Use the remaining time(timeout - time_took to connect) to disconnect
*/
time_remaining = timeout - (int)time_used;
/*

* If all the time is used up, use a small hardcoded timeout
* to still try to disconnect. This will avoid the fd leak.
*/
if (time remaining <= 0) ({
scds_syslog debug (DBG_LEVEL_LOW,
“svc_probe used entire timeout of ™
“%d seconds during connect operation and exceeded the ™
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“timeout by %d seconds. Attempting disconnect with timeout”
“gd v,

connect_timeout,

abs (time_used),

SVCiDISCONNECTiTIMEOUTisECONDS);

time_remaining = SVC DISCONNECT_TIMEOUT SECONDS;

Return partial failure in case of disconnection failure.
Reason: The connect call is successful, which means
the application is alive. A disconnection failure
could happen due to a hung application or heavy load.
If it is the later case, don’t declare the application
as dead by returning complete failure. Instead, declare
it as partial failure. If this situation persists, the
disconnect call will fail again and the application will be
restarted.
/
rc = scds_fm tcp disconnect (scds_handle, sock, time_remaining) ;
if (rc != SCHA ERR_NOERR) {
scds_syslog (LOG_ERR,
“Failed to disconnect to port %d of resource %s.”,
port, scds_get_ resource_name (scds_handle)) ;
/* this is a partial failure */
return (SCDS_PROBE_COMPLETE_FAILURE/2);

L T I S T I I

t2 = (hrtime_t) (gethrtime()/1E9);
time used = (int) (t2 - t1);
time remaining = timeout - time_used;

* If there is no time left, don’t do the full test with
* fsinfo. Return SCDS_PROBE_COMPLETE_FAILURE/2
* instead. This will make sure that if this timeout
* persists, server will be restarted.
*/
if (time_remaining <= 0)
scds_syslog (LOG_ERR, “Probe timed out.”);
return (SCDS_PROBE_COMPLETE_FAILURE/2);

The connection and disconnection to port is successful,
Run the fsinfo command to perform a full check of
server health.

Redirect stdout, otherwise the output from fsinfo

ends up on the console.

/

(void) sprintf (testcmd,

“/usr/openwin/bin/fsinfo -server %s:%d > /dev/null”,

L T I T
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hostname, port);
scds_syslog debug (DBG_LEVEL_ HIGH,

“Checking the server status with %s.”, testcmd) ;
if (scds_timerun(scds_handle, testcmd, time remaining,
SIGKILL, &rc) != SCHA ERR NOERR || rc != 0) f{

scds_syslog (LOG_ERR,
“Failed to check server status with command <%s>",
testcemd) ;

return (SCDS_PROBE_COMPLETE_FAILURE/2);

}

return (0);

xfnts monitor check HAE

ol MliEss 7] A 53 T o] FaTHA el

d c2xfnts_monitor_ check.c

/*

* Copyright (c) 1998-2004 by Sun Microsystems, Inc.
* All rights reserved.

*

* xfnts _monitor check.c - Monitor Check method for HA-XFS

*/

#pragma ident “@(#)xfnts monitor check.c 1.11 01/01/18
SMI”

#include <rgm/libdsdev.h>
#include “xfnts.h”

/*
* just make a simple validate check on the service
*/
int

main (int argc, char *argv(])

{
scds_handle_t scds_handle;
int rc;

/* Process the arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
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return (1);

rc = svc_validate(scds_handle) ;
scds_syslog_debug (DBG_LEVEL_ HIGH,
“monitor check method *
“was called and returned <%d>."”, rc);

/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;

/* Return the result of validate method run as part of monitor check */
return (rc);

xfnts monitor start WAE

o] W] £ E &= xfnts_probe "l £~ =5 A ZHgh o

d c-3xfnts monitor start.c

/*
*
*
*

*

*/

Copyright (c) 1998-2004 by Sun Microsystems, Inc.
All rights reserved.

xfnts_monitor start.c - Monitor Start method for HA-XFS

#pragma ident “e@ (#)xfnts monitor start.c 1.10 01/01/18
SMI”

#include <rgm/libdsdev.h>
#include “xfnts.h”

L I

int

This method starts the fault monitor for a HA-XFS resource.
This is done by starting the probe under PMF. The PMF tag

is derived as RG-name,RS-name.mon. The restart option of PMF
is used but not the “infinite restart”. Instead
interval/retry time is obtained from the RTR file.

main (int argc, char *argv([])

{

288

scds_handle t scds_handle;
int rc;
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/* Process arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR_NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;
rc = mon_start (scds_handle) ;

/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;

/* Return the result of monitor start method */
return (rc);

xfnts monitor stop MAE
o] W] AE & xfnts_probe M AEE F A § T}

d cC-4xfnts_monitor stop.c
/*
* Copyright (c) 1998-2004 by Sun Microsystems, Inc.

* All rights reserved.
*

* xfnts monitor stop.c - Monitor Stop method for HA-XFS

*/
#pragma ident ‘@ (#)xfnts monitor stop.c 1.9 01/01/18 SMI”

#include <rgm/libdsdev.h>
#include “xfnts.h”

/*

* This method stops the fault monitor for a HA-XFS resource.
* This is done via PMF. The PMF tag for the fault monitor is
* constructed based on RG-name_RS-name.mon.

*/
int
main (int argc, char *argv[])

{

scds_handle t scds_handle;
int rc;
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/* Process arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR_NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;

}

rc = mon_stop (scds_handle) ;

/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;

/* Return the result of monitor stop method */
return (rc);

|
xfnts probe M4
xfnts probe MASE S84 =2 ] 7h2 42 HAsEAL ol o] B Aju]
W& Z1A] ob ™ T4 ]751%
AT o] T2 IS A A5l xfnts_monitor stop EW W AZE o]

o},

d c-5 xfnts_probe.c+
/*
* Copyright (c) 1998-2004 by Sun Microsystems, Inc.
* All rights reserved.
*
* xfnts probe.c - Probe for HA-XFS
*/

#pragma ident “@(#)xfnts probe.c 1.26 01/01/18 SMI”

#include <stdio.h>
#include <stdlib.h>
#include <strings.h>
#include <unistd.h>
#include <signal.h>
#include <sys/time.h>
#include <sys/socket.h>
#include <strings.h>
#include <rgm/libdsdev.h>
#include “xfnts.h”

/*

290 Solaris OS$ Sun Cluster tl o] ¥ A u] 2 7|k bl 4 « 2004 9%, W A 7 A

Al x] ARt} xfnts monitor st

o) o
= -
) o
]

%—ﬁﬂ

art &
s 57



ol c-5xfnts probe.c+ (A%)

L T T

int
mai

{

main() :
Just an infinite loop which sleep()s for sometime, waiting for
the PMF action script to interrupt the sleep (). When interrupted

It calls the start method for HA-XFS to restart it.

n(int argc, char *argvl[])

int timeout;

int port, ip, probe result;
scds_handle_t scds_handle;
hrtime t htl, ht2;

unsigned long dt;

scds_netaddr_list_t *netaddr;
char *hostname;

if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;

/* Get the ip addresses available for this resource */
if (scds get netaddr list(scds handle, &netaddr)) ({
scds_syslog (LOG_ERR,
“No network address resource in resource group.”);
scds_close (&scds_handle) ;
return (1);

/* Return an error if there are no network resources */
if (netaddr == NULL || netaddr->num netaddrs == 0)
scds_syslog (LOG_ERR,
“No network address resource in resource group.”);
return (1) ;

* Set the timeout from the X props. This means that each probe
* iteration will get a full timeout on each network resource

* without chopping up the timeout between all of the network

* resources configured for this resource.

*/

timeout = scds_get ext probe timeout (scds_handle) ;
for (;;) {

/*

* sleep for a duration of thorough probe interval between

22 GedolE] Aul2 A ol naie) A% A f3 TE B2

291



¢ c-5 xfnts probe.c+ A%)

* successive probes.

*/

(void) scds_fm sleep(scds_handle,
scds_get_rs_thorough probe_ interval (scds_handle)) ;

/*
* Now probe all ipaddress we use. Loop over
* 1. All net resources we use.
* 2. All ipaddresses in a given resource.
* For each of the ipaddress that is probed,
* compute the failure history.
*/

probe result = 0;

/*

* Iterate through the all resources to get each
* IP address to use for calling svc_ probe ()
*/
for (ip = 0; ip < netaddr-s>num netaddrs; ip++) {
/*
* Grab the hostname and port on which the
* health has to be monitored.
*/
hostname = netaddr-s>netaddrs[ip] .hostname;
port = netaddr-s>netaddrs[ip] .port proto.port;
/*
* HA-XFS supports only one port and
* hence obtain the port value from the
* first entry in the array of ports.
*/
htl = gethrtime(); /* Latch probe start time */
scds_syslog (LOG_INFO, “Probing the service on “
“port: %d.”, port);

probe_result =
svc_probe (scds_handle, hostname, port, timeout);

/*
* Update service probe history,
* take action if necessary.
* Latch probe end time.
*/
ht2 = gethrtime() ;

/* Convert to milliseconds */
dt = (ulong t) ((ht2 - htl) / le6);

/*
* Compute failure history and take
* action if needed
*/
(void) scds_fm action(scds_handle,
probe result, (long)dt);
} /* Each net resource */
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} /* Keep probing forever */

xfnts start WA4oE

to|g Au|A LS &5t AY 2F o] S22 oA 28l A7} 5 At

At o] g 7F5sHA 2 - RGM2 dlld 2= ol A start WA= E &3 o}
= 3l

=
xfnts_start MAEE 3l mEol A xfs Hl &S 24543t

d c-6 xfnts start.c
/*
* Copyright (c) 1998-2004 by Sun Microsystems, Inc.

* All rights reserved.
*

* xfnts_svc_start.c - Start method for HA-XFS
*/

#pragma ident ‘@ (#)xfnts svc_start.c 1.13 01/01/18 SMI”

#include <rgm/libdsdev.h>
#include “xfnts.h”

/*

* The start method for HA-XFS. Does some sanity checks on

* the resource settings then starts the HA-XFS under PMF with
* an action script.

*/

int
main (int argc, char *argv[])

{

scds_handle_t scds_handle;
int rc;

/*
* Process all the arguments that have been passed to us from RGM

* and do some initialization for syslog

*/
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR_NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;

/* Validate the configuration and if there is an error return back */
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rc = svc_validate (scds_handle) ;
if (rc != 0) {
scds_syslog (LOG_ERR,
“Failed to validate configuration.”) ;
return (rc);

}

/* Start the data service, if it fails return with an error */
rc = svc_start (scds_handle) ;
if (rc != 0) {
goto finished;
1

/* Wait for the service to start up fully */
scds_syslog_debug (DBG_LEVEL_HIGH,
“Calling svc_wait to verify that service has started.”);

rc = svc_wait (scds_handle) ;

scds_syslog debug (DBG_LEVEL HIGH,
“Returned from svc_wait”);

if (rc == 0) {
scds_syslog (LOG_INFO, “Successfully started the service.”);
} else {

scds_syslog (LOG_ERR, “Failed to start the service.”);

}

finished:
/* Free up the Environment resources that were allocated */
scds_close (&scds_handle) ;

return (rc);

xfnts stop Wl&E

HA-XFS A} & 238t A 25 o] 2128 oA ez ekel Aef 7} S5 A A4
o] A4 BI15 5 2 A RGM2 " = =04 stop Ml AES 55§ th o] W4
= e REof| A xfs U =S 23}

d C-7xfnts_stop.c

/*
* Copyright (c) 1998-2004 by Sun Microsystems, Inc.
* All rights reserved.
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*

* xfnts_

*/

svc_stop.c - Stop method for HA-XFS

#pragma ident ‘@ (#)xfnts svc_stop.c 1.10 01/01/18 SMI”

#include
#include

/*
* Stops
*/
int

main (int

{

<rgm/libdsdev.h>
“xfnts.h”

the HA-XFS process using PMF

argc, char *argvl([])

scds_handle_t scds_handle;

int

rc;

/* Process the arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR_NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;

rc =

svc_stop (scds_handle) ;

/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;

/* Return the result of svc_stop method */
return (rc);

xfnts update W|A4E

RGME A8 3l Aol s 55 gust uzs|sleks A% o
£E% 55 Y1tk RGME %He] Aedo] Aglolit 44 1o 5
7 =g o},

4l AF3e T updated TEY

d c-8 xfnts_update.c

#pragma ident “@(#)xfnts_update.c 1.10 01/01/18 SMI”

/*

55 CodlolB] Au] 2 ) o) ele] 4

o

dHy A= 22 295



d c-8 xfnts update.c A%)

Copyright (c) 1998-2004 by Sun Microsystems, Inc.
All rights reserved.

xfnts_update.c - Update method for HA-XFS

/

#include <stdio.h>
#include <stdlib.h>
#include <signal.h>
#include <rgm/libdsdev.h>

* Some of the resource properties might have been updated. All such
* ypdatable properties are related to the fault monitor. Hence, just
* restarting the monitor should be enough.

*/

int

main(int argc, char *argvl[])

{
scds_handle_t scds_handle;
scha_err t result;

/* Process the arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR NOERR)

scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;

* check if the Fault monitor is already running and if so stop and

* restart it. The second parameter to scds_pmf restart fm() uniquely
* identifies the instance of the fault monitor that needs to be

* restarted.

*/
scds_syslog (LOG_INFO, “Restarting the fault monitor.”);
result = scds_pmf restart fm(scds_handle, 0);
if (result != SCHA ERR NOERR) ({

scds_syslog (LOG_ERR,
“Failed to restart fault monitor.”);
/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;
return (1) ;

}

scds_syslog (LOG_INFO,
“Completed successfully.”);

/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;
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return (0);

it

xfnts validate W45 I E &

f

o] M| A£E+= confdir list 5% FH7}7te]7]e tld B 7t Exlsl=A &
th RGM < | o] B A n|27h wb5of A wf o} dl o] ¥ Au| 2 55 F W7 82
Abof| o8l gidjo]Ed uf o] W|AEE $FF T Monitor check WlAE&
UE 7L dlole] AMul 25 A 2= # Y e wjuict o] WA= E &3
d c-9xfnts_validate.c
/*
* Copyright (c) 1998-2004 by Sun Microsystems, Inc.
* All rights reserved.
*
* xfnts_validate.c - validate method for HA-XFS
*/
#pragma ident ‘@ (#)xfnts validate.c 1.9 01/01/18 SMI”
#include <rgm/libdsdev.h>
#include “xfnts.h”
/*
* Check to make sure that the properties have been set properly.
*/
int
main (int argc, char *argv[])
{
scds_handle t scds_handle;
int rc;
/* Process arguments passed by RGM and initialize syslog */
if (scds_initialize(&scds_handle, argc, argv) != SCHA ERR NOERR)
{
scds_syslog (LOG_ERR, “Failed to initialize the handle.”);
return (1) ;
}
rc = svc_validate(scds_handle) ;
/* Free up all the memory allocated by scds_initialize */
scds_close (&scds_handle) ;
/* Return the result of validate method */
return (rc);
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CRNP% +4 73 A 9

2
ol
Ao

o] H-F-of 4] = CRNP(Cluster Reconfiguration Notification Protocol)-& ¥4
(DTD)E “td gvich.

o2

SC CALLBACK REG XML DTD

- SC_CALLBACK REG ¥ sC_EVENTO| 4] B AF8-3}+= NVPAIR Hl o] B TX2+= ¢

_7'1_
LR EE

v

<!— SC_CALLBACK REG XML format specification
Copyright 2001-2004 Sun Microsystems, Inc. All rights reserved.
Use is subject to license terms.

Intended Use:

A client of the Cluster Reconfiguration Notification Protocol should use this xml format
to register initially with the service, to subsequently register for more events, to
subsequently remove registration of some events, or to remove itself from the service
entirely.

A client is uniquely identified by its callback IP and port. The port is defined in the
SC_CALLBACK_REG element, and the IP is taken as the source IP of the registration
connection. The final attribute of the root SC_CALLBACK REG element is either an

ADD CLIENT, ADD_ EVENTS, REMOVE CLIENT, or REMOVE EVENTS, depending on which form of the
message the client is using.

The SC_CALLBACK_REG contains 0 or more SC_EVENT REG sub-elements.
One SC_EVENT REG is the specification for one event type. A client may specify only the

CLASS (an attribute of the SC_EVENT REG element), or may specify a SUBCLASS (an optional
attribute) for further granularity. Also, the SC_EVENT_ REG has as subelements 0 or more
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NVPAIRs, which can be used to further specify the event.

Thus, the client can specify events to whatever granularity it wants. Note that a client
cannot both register for and unregister for events in the same message. However a client
can subscribe to the service and sign up for events in the same message.

Note on versioning: the VERSION attribute of each root element is marked "fixed", which
means that all message adhering to these DTDs must have the version value specified. If a
new version of the protocol is created, the revised DIDs will have a new value for this
fixed" VERSION attribute, such that all message adhering to the new version must have the
new version number.

—>
<!— SC_CALLBACK REG definition

The root element of the XML document is a registration message. A registration message
consists of the callback port and the protocol version as attributes, and either an

ADD CLIENT, ADD_EVENTS, REMOVE CLIENT, or REMOVE_ EVENTS attribute, specifying the
registration type. The ADD CLIENT, ADD EVENTS, and REMOVE_ EVENTS types should have one or
more SC_EVENT_REG subelements. The REMOVE_CLIENT should not specify an SC_EVENT_REG
subelement.

ATTRIBUTES:
VERSION The CRNP protocol version of the message.
PORT The callback port.
REG_TYPE The type of registration. One of:
ADD_CLIENT, ADD_EVENTS, REMOVE CLIENT, REMOVE_ EVENTS
CONTENTS :

SUBELEMENTS: SC_EVENT REG (0 or more)

—_>

<!ELEMENT SC_CALLBACK REG (SC_EVENT REG*)>
<!ATTLIST SC_CALLBACK REG

VERSION NMTOKEN #FIXED
PORT NMTOKEN #REQUIRED
REG_TYPE (ADD_CLIENT |ADD_EVENTS |REMOVE CLIENT |REMOVE EVENTS) #REQUIRED

>
<!— SC_EVENT_REG definition

The SC_EVENT REG defines an event for which the client is either registering or
unregistering interest in receiving event notifications. The registration can be for any
level of granularity, from only event class down to specific name/value pairs that must be
present. Thus, the only required attribute is the CLASS. The SUBCLASS attribute, and the
NVPAIRS sub-elements are optional, for higher granularity.

Registrations that specify name/value pairs are registering interest in notification of
messages from the class/subclass specified with ALL name/value pairs present.
Unregistrations that specify name/value pairs are unregistering interest in notifications
that have EXACTLY those name/value pairs in granularity previously specified.
Unregistrations that do not specify name/value pairs unregister interest in ALL event
notifications of the specified class/subclass.

ATTRIBUTES:

CLASS: The event class for which this element is registering
or unregistering interest.
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SUBCLASS: The subclass of the event (optional).

CONTENTS :
SUBELEMENTS: 0 or more NVPAIRS.

<!ELEMENT SC_EVENT REG (NVPAIR¥*) >

<!ATTLIST SC_EVENT_REG
CLASS CDATA #REQUIRED
SUBCLASS CDATA #IMPLIED

NVPAIR XML DTD

<!— NVPAIR XML format specification

Copyright 2001-2004 Sun Microsystems, Inc. All rights reserved.
Use is subject to license terms.

Intended Use:

An nvpair element is meant to be used in an SC_EVENT or SC_CALLBACK REG
element.

<!— NVPAIR definition
The NVPAIR is a name/value pair to represent arbitrary name/value combinations.
It is intended to be a direct, generic, translation of the Solaris nvpair t
structure used by the sysevent framework. However, there is no type information
associated with the name or the value (they are both arbitrary text) in this xml
element.
The NVPAIR consists simply of one NAME element and one or more VALUE elements.
One VALUE element represents a scalar value, while multiple represent an array
VALUE.
ATTRIBUTES:
CONTENTS :

SUBELEMENTS: NAME (1), VALUE(1 or more)
<!ELEMENT NVPAIR (NAME,VALUE+) >
<!— NAME definition

The NAME is simply an arbitrary length string.

ATTRIBUTES:

F-E FeCRNP& &4 #3 e
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CONTENTS :
Arbitrary text data. Should be wrapped with <! [CDATA[...]]> to prevent XML
parsing inside.
—_>

<!ELEMENT NAME (#PCDATA) >

<!— VALUE definition
The VALUE is simply an arbitrary length string.

ATTRIBUTES:
CONTENTS :

Arbitrary text data. Should be wrapped with <! [CDATA[...]]> to prevent XML
parsing inside.

<!ELEMENT VALUE (#PCDATA) >

sc REPLY XML DTD

<!— SC_REPLY XML format specification
Copyright 2001-2004 Sun Microsystems, Inc. All rights reserved.
Use is subject to license terms.

<!— SC_REPLY definition

The root element of the XML document represents a reply to a message. The reply
contains a status code and a status message.

ATTRIBUTES:
VERSION: The CRNP protocol version of the message.
STATUS_CODE: The return code for the message. One of the
following: OK, RETRY, LOW_RESOURCES, SYSTEM ERROR, FAIL,
MALFORMED, INVALID_ XML, VERSION TOO_HIGH, or
VERSION_ TOO LOW.
CONTENTS :

SUBELEMENTS: SC_STATUS_MSG (1)

<!ELEMENT SC_REPLY (SC_STATUS MSG) >
<!ATTLIST SC_REPLY
VERSION NMTOKEN #FIXED  "1.0"
STATUS CODE OK|RETRY | LOW_RESOURCE | SYSTEM ERROR | FAIL | MALFORMED | INVALID, \
VERSION_TOO HIGH, VERSION_TOO_LOW) #REQUIRED
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<!— SC_STATUS MSG definition
The SC_STATUS MSG is simply an arbitrary text string elaborating on the status
code. Should be wrapped with <! [CDATA[...]]> to prevent XML parsing inside.
ATTRIBUTES:

CONTENTS :
Arbitrary string.

<!ELEMENT SC_STATUS_MSG (#PCDATA) >

SC EVENT XML DTD

% - SC_CALLBACK_REG % SC_EVENT®| 4 27 AH-§3}= NVPAIR Hlo|H T+X2= &
Rk Aol gt

<!— SC_EVENT XML format specification

Copyright 2001-2004 Sun Microsystems, Inc. All rights reserved.
Use is subject to license terms.

The root element of the XML document is intended to be a direct, generic,
translation of the Solaris syseventd message format. It has attributes to
represent the class, subclass, vendor, and publisher, and contains any number of
NVPAIR elements.

ATTRIBUTES:
VERSION: The CRNP protocol version of the message.
CLASS: The sysevent class of the event
SUBCLASS: The subclass of the event
VENDOR : The vendor associated with the event
PUBLISHER: The publisher of the event

CONTENTS :

SUBELEMENTS: NVPAIR (0 or more)

<!ELEMENT SC_EVENT (NVPAIR¥)>
<!ATTLIST SC_EVENT

VERSION NMTOKEN H#FIXED "1.0"
CLASS CDATA #REQUIRED
SUBCLASS CDATA H#REQUIRED
VENDOR CDATA #REQUIRED
PUBLISHER CDATA #REQUIRED
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*
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CrnpClient.java?l W&

CrnpClient.java

Note regarding XML parsing:

This program uses the Sun Java Architecture for XML Processing (JAXP) API.
See http://java.sun.com/xml/jaxp/index.html for API documentation and
availability information.

This program was written for Java 1.3.1 or higher.
Program overview:

The main thread of the program creates a CrnpClient object, waits for the
user to terminate the demo, then calls shutdown on the CrnpClient object
and exits the program.

The CrnpClient constructor creates an EventReceptionThread object,

opens a connection to the CRNP server (using the host and port specified
on the command line), constructs a registration message (based on the
command-line specifications), sends the registartion message, and reads
and parses the reply.

The EventReceptionThread creates a listening socket bound to
the hostname of the machine on which this program runs, and the port
specified on the command line. It waits for an incoming event callback,
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at which point it constructs an XML Document from the incoming socket
stream, which is then passed back to the CrnpClient object to process.

The shutdown method in the CrnpClient just sends an unregistration
(REMOVE_CLIENT) SC_CALLBACK REG message to the crnp server.

Note regarding error handling: for the sake of brevity, this program just
exits on most errors. Obviously, a real application would attempt to handle
some errors in various ways, such as retrying when appropriate.

/

L I S D I

// JAXP packages

import javax.xml.parsers.*;

import javax.xml.transform.*;

import javax.xml.transform.dom.*;
import javax.xml.transform.stream.*;
import org.xml.sax.*;

import org.xml.sax.helpers.*;

import org.w3c.dom.*;

// standard packages
import java.net.*;
import java.io.*;
import java.util.*;

/*

* class CrnpClient

* See file header comments above.
*/
class CrnpClient

{

/*

* main

* -

* The entry point of the execution, main simply verifies the

* number of command-line arguments, and constructs an instance
* of a CrnpClient to do all the work.

*

/

public static void main(String []args)
{

InetAddress regIp = null;

int regPort = 0, localPort = 0;

/* Verify the number of command-line arguments */
if (args.length < 4) {
System.out.println(
"Usage: java CrnpClient crnpHost crnpPort "
+ "localPort (-ac | -ae | -re) "
+ "[(M | A | RG=name | R=name) [...1]1");
System.exit (1) ;

/*
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* %k X F  F

public CrnpClient (InetAddress regIpIn, int regPortIn, int localPortIn,

{

* We expect the command line to contain the ip/port of the
* crnp server, the local port on which we should listen, and
* arguments specifying the type of registration.

*/

try {
reglp = InetAddress.getByName (args[0]) ;
regPort = (new Integer(args[1l])).intValue() ;
localPort = (new Integer (args[2])).intValue() ;

} catch (UnknownHostException e) {
System.out.println(e) ;
System.exit (1) ;

// Create the CrnpClient
CrnpClient client = new CrnpClient (regIp, regPort, localPort,
args) ;

// Now wait until the user wants to end the program
System.out.println("Hit return to terminate demo...");

// read will block until the user enters something
try {
System.in.read() ;
} catch (IOException e)
System.out.println(e.toString()) ;
}

// shutdown the client
client.shutdown () ;
System.exit (0) ;

Parses the command line arguments so we know how to contact

the crnp server, creates the event reception thread, and starts it
running, creates the XML DocumentBuilderFactory obect, and, finally,

registers for callbacks with the crnp server.

String []clArgs)

try {

reglp = reglpln;

regPort = regPortln;
localPort = localPortlIn;
regs = clArgs;

#5 GeCrnpClient.java & Z2 1
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/*

* Setup the document builder factory for
* xml processing.

*/

setupXmlProcessing() ;

/*

* Create the EventReceptionThread, which creates a
* ServerSocket and binds it to a local ip and port.
*/

createEvtRecepThr () ;

/*

* Register with the crnp server.
*/

registerCallbacks () ;

} catch (Exception e)
System.out.println(e.toString()) ;
System.exit (1) ;

}
/*

* processEvent
K e e -
* Callback into the CrnpClient, used by the EventReceptionThread
* when it receives event callbacks.
*/
public void processEvent (Event event)
/*
* For demonstration purposes, simply print the event
* to System.out. A real application would obviously make
* use of the event in some way.
*/
event .print (System.out) ;

}
/*

* shutdown

* Unregister from the CRNP server.
*/
public void shutdown ()
{
try {
/* send an unregistration message to the server */
unregister() ;
} catch (Exception e) {
System.out.println(e) ;
System.exit (1) ;
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/*

{

* setupXmlProcessing

* Create the document builder factory for
* parsing the xml replies and events.
*/

private void setupXmlProcessing() throws Exception

*

*/

dbf = DocumentBuilderFactory.newInstance() ;

// We don’t need to bother validating
dbf.setValidating (false) ;
dbf.setExpandEntityReferences (false) ;

// We want to ignore comments and whitespace
dbf.setIgnoringComments (true) ;
dbf.setIgnoringElementContentWhitespace (true) ;

// Coalesce CDATA sections into TEXT nodes.
dbf.setCoalescing (true) ;

createEvtRecepThr

Creates a new EventReceptionThread object, saves the ip
and port to which its listening socket is bound, and
starts the thread running.

private void createEvtRecepThr () throws Exception

{

/

*

*

/* create the thread object */
evtThr = new EventReceptionThread (this) ;

/*

* Now start the thread running to begin listening
* for event delivery callbacks.

*/

evtThr.start () ;

registerCallbacks

Creates a socket connection to the crnp server and sends
an event registration message.

#E GecCrnpClient.java o

oo
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*/
private void registerCallbacks () throws Exception

{

System.out.println("About to register");

/*
* Create a socket connected to the registration ip/port
* of the crnp server and send the registration information.
*/
Socket sock = new Socket (regIp, regPort);
String xmlStr = createRegistrationString() ;
PrintStream ps = new PrintStream(sock.getOutputStream()) ;
ps.print (xmlStr) ;

/*
* Read the reply
*/
readRegistrationReply (sock.getInputStream()) ;

/*
* Close the socket connection.
*/

sock.close() ;

/*
* unregister
K e e -
* As in registerCallbacks, we create a socket connection to
* the crnp server, send the unregistration message, wait for
* the reply from the server, then close the socket.
*/

private void unregister() throws Exception

{

System.out.println ("About to unregister");

/*

* Create a socket connected to the registration ip/port

* of the crnp server and send the unregistration information.

*/
Socket sock = new Socket (regIp, regPort);
String xmlStr = createUnregistrationString() ;
PrintStream ps = new PrintStream(sock.getOutputStream()) ;
ps.print (xmlStr) ;

/*
* Read the reply
*/
readRegistrationReply (sock.getInputStream()) ;

/*
* Close the socket connection.
*/

sock.close() ;
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* createRegistrationString
Constructs a CallbackReg object based on the command line arguments

to this program, then retrieves the XML string from the CallbackReg
* object.

*/
private String createRegistrationString() throws Exception
{
/*
* create the actual CallbackReg class and set the port.
*/
CallbackReg cbReg = new CallbackReg() ;
cbReg.setPort ("" + localPort) ;
// set the registration type
if (regs[3].equals("-ac")) {
cbReg.setRegType (CallbackReg.ADD CLIENT) ;
} else if (regs([3].equals("-ae")) {
cbReg.setRegType (CallbackReg.ADD_ EVENTS) ;
} else if (regs[3].equals("-re")) {
cbReg.setRegType (CallbackReg.REMOVE_EVENTS) ;
} else {
System.out.println("Invalid reg type: " + regs[3]);
System.exit (1) ;
}
// add the events
for (int i = 4; i < regs.length; i++) {
if (regs[i].equals("M")) {
cbReg.addRegEvent (
createMembershipEvent () ) ;
} else if (regs[i].equals("a")) {
cbReg.addRegEvent (
createAllEvent ()) ;
} else if (regs[i] .substring(0,2).equals ("RG")) {
cbReg.addRegEvent (createRgEvent (
regs [i] .substring(3))) ;
} else if (regs([i] .substring(0,1) .equals("R")) {
cbReg.addRegEvent (createREvent (
regs [i] .substring(2))) ;
}
}
String xmlStr = cbReg.convertToXml () ;
System.out.println (xmlStr) ;
return (xmlStr) ;
}
/*

* createAllEvent

* Creates an XML registartion event with class EC_Cluster, and no
subclass.

*

FE GecCrnpClient.java & Z271%
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*/

private Event createAllEvent ()

{

Event allEvent = new Event () ;
allEvent.setClass ("EC_Cluster");
return (allEvent) ;

/*

* createMembershipEvent

k J

* Creates an XML registration event with class EC_Cluster,

* ESC_cluster_memberhip.

*/

private Event createMembershipEvent ()

{

Event membershipEvent = new Event () ;
membershipEvent.setClass ("EC_Cluster") ;

membershipEvent .setSubclass ("ESC_cluster membership") ;

return (membershipEvent) ;

/*

* createRgEvent

* - - -

* Creates an XML registration event with class EC_Cluster,

subclass

* subclass ESC_cluster rg state, and one "rg name" nvpair (based

* on i
*/

private

{ .

*

*

*

*

*/

/*

nput parameter) .

Event createRgEvent (String rgname)

Create a Resource Group state change event for the
rgname Resource Group. Note that we supply

a name/value pair (nvpair) for this event type, to
specify in which Resource Group we are interested.

* Construct the event object and set the class and subclass.

*/
Eve
rgS
rgS

/*
*
*/

NVP

nt rgStateEvent = new Event () ;
tateEvent.setClass ("EC_Cluster") ;
tateEvent.setSubclass ("ESC_cluster rg state");

Create the nvpair object and add it to the Event.

air rgNvpair = new NVPair();

rgNvpair.setName ("rg name") ;
rgNvpair.setValue (rgname) ;

rgs

tateEvent .addNvpair (rgNvpair) ;

return (rgStateEvent) ;
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* createREvent

* Creates an XML registration event with class EC_Cluster,
* subclass ESC cluster r state, and one "r name" nvpair (based
* on input parameter).
*/
private Event createREvent (String rname)
{ Y
* Create a Resource state change event for the
* rgname Resource. Note that we supply
* a name/value pair (nvpair) for this event type, to
* gpecify in which Resource Group we are interested.
*/
Event rStateEvent = new Event () ;
rStateEvent.setClass ("EC_Cluster");
rStateEvent.setSubclass ("ESC_cluster r state");

NVPair rNvpair = new NVPair();
rNvpair.setName ("r_name") ;
rNvpair.setValue (rname) ;
rStateEvent.addNvpair (rNvpair) ;

return (rStateEvent) ;

* createUnregistrationString

* Constructs a REMOVE CLIENT CallbackReg object, then retrieves
* the XML string from the CallbackReg object.
*/
private String createUnregistrationString() throws Exception
{
/*
* Crate the CallbackReg object.
*/
CallbackReg cbReg = new CallbackReg() ;
cbReg.setPort ("" + localPort) ;
cbReg.setRegType (CallbackReg.REMOVE_CLIENT) ;

/*

* we marshall the registration to the OutputStream
*/

String xmlStr = cbReg.convertToXml () ;

// Print the string for debugging purposes

System.out.println (xmlStr) ;
return (xmlStr) ;

/*
* readRegistrationReply
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}

/*

* class EventReceptionThread

* Parse the xml into a Document, construct a RegReply object
* from the document, and print the RegReply object. Note that
* a real application would take action based on the status_code
* of the RegReply object.
*/
private void readRegistrationReply (InputStream stream)
throws Exception
{
// Create the document builder
DocumentBuilder db = dbf.newDocumentBuilder () ;

//

// Set an ErrorHandler before parsing
// Use the default handler.
//

db.setErrorHandler (new DefaultHandler()) ;

//parse the input file
Document doc = db.parse(stream) ;

RegReply reply = new RegReply (doc) ;
reply.print (System.out) ;

}

/* private member variables */
private InetAddress reglp;

private int regPort;

private EventReceptionThread evtThr;
private String regsl];

/* public member variables */

public int localPort;
public DocumentBuilderFactory dbf;

* See file header comments above.

class EventReceptionThread extends Thread

{
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/*
* EventReceptionThread constructor
g

* Creates a new ServerSocket, bound to the local hostname and
* a wildcard port.
*/
public EventReceptionThread (CrnpClient clientIn) throws IOException
{ L
* keep a reference to the client so we can call it back
* when we get an event.

*/
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client = clientIn;

/*

* Specify the IP to which we should bind. It’s
* gimply the local host ip. If there is more

* than one public interface configured on this
* machine, we’ll go with whichever one

* InetAddress.getLocalHost comes up with.

*

*

~

listeningSock = new ServerSocket (client.localPort, 50,
InetAddress.getLocalHost ()) ;
System.out.println(listeningSock) ;

-

/*

* run

kS

* Called by the Thread.Start method.

*

* Loops forever, waiting for incoming connections on the ServerSocket.
*

* As each incoming connection is accepted, an Event object

* ig created from the xml stream, which is then passed back to
* the CrnpClient object for processing.

*

/
public void run()
{
/*
* Loop forever.
*/
try {
//

// Create the document builder using the document
// builder factory in the CrnpClient.
//

DocumentBuilder db = client.dbf.newDocumentBuilder() ;

//
// Set an ErrorHandler before parsing
// Use the default handler.

/7

db.setErrorHandler (new DefaultHandler()) ;
while (true) {
/* wait for a callback from the server */

Socket sock = listeningSock.accept() ;

// parse the input file
Document doc = db.parse (sock.getInputStream()) ;

Event event = new Event (doc) ;
client.processEvent (event) ;

/* close the socket */
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sock.close() ;

}

// UNREACHABLE

} catch (Exception e) {
System.out.println(e) ;
System.exit (1) ;

/* private member variables */
private ServerSocket listeningSock;
private CrnpClient client;

/*

* class NVPair

*

This class stores a name/value pair (both Strings). It knows how to
construct an NVPAIR XML message from its members, and how to parse
an NVPAIR XML Element into its members.

L N

Note that the formal specification of an NVPAIR allows for multiple values.
* We make the simplifying assumption of only one wvalue.
*/
class NVPair
{ L
* Two constructors: the first creates an empty NVPair, the second
* creates an NVPair from an NVPAIR XML Element.
*/
public NVPair ()

{
}

name = value = null;

public NVPair (Element elem)

{
}
/*

* Public setters.
*/
public void setName (String namelIn)

{
}

retrieveValues (elem) ;

name = nameln;

public void setValue (String valuelIn)

{
}
/*

value = valueln;
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*

*/

Prints the name and value on a single line.

public void print (PrintStream out)

{

*

*/

out.println ("NAME=" + name + " VALUE=" + value);

createXmlElement

Constructs an NVPAIR XML Element from the member variables.
Takes the Document as a parameter so that it can create the
Element.

public Element createXmlElement (Document doc)

{

/*

*

*

*/

// Create the element.
Element nvpair = (Element)

doc.createElement ("NVPAIR") ;
//
// BAdd the name. Note that the actual name is
// a separate CDATA section.
//
Element eName = doc.createElement ("NAME") ;
Node nameData = doc.createCDATASection (name) ;
eName . appendChild (nameData) ;
nvpair.appendChild (eName) ;
//
// Add the value. Note that the actual value is
// a separate CDATA section.
//
Element eValue = doc.createElement ("VALUE") ;
Node valueData = doc.createCDATASection(value) ;
eValue.appendChild (valueData) ;
nvpair.appendChild (evValue) ;

return (nvpair);

retrieveValues

Parse the XML Element to retrieve the name and value.

private void retrieveValues (Element elem)

{

Node n;
NodeList nl;

//

// Find the NAME element

//

nl = elem.getElementsByTagName ("NAME") ;
if (nl.getLength() != 1) {

System.out.println ("Error in parsing: can’t find "
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+ "NAME node.") ;

return;
1
//
// Get the TEXT section
//
n = nl.item(0) .getFirstChild() ;
if (n == null || n.getNodeType() != Node.TEXT NODE) {

System.out.println("Error in parsing: can’t find "
+ "TEXT section.");
return;

}

// Retrieve the value
name = n.getNodeValue() ;

//
// Now get the value element
//
nl = elem.getElementsByTagName ("VALUE") ;
if (nl.getLength() != 1) {
System.out.println ("Error in parsing: can’t find "
+ "VALUE node.") ;
return;
}
//
// Get the TEXT section
//
n = nl.item(0) .getFirstChild() ;
if (n == null || n.getNodeType() != Node.TEXT NODE) (

System.out.println("Error in parsing: can’t find "
+ "TEXT section.");
return;

}

// Retrieve the value
value = n.getNodeValue () ;

/*
* Public accessors
*/
public String getName ()

{
}

return (name) ;

public String getValue ()

{
}

return (value) ;
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// Private member vars
private String name, value;

~
*

*

class Event

*

This class stores an event, which consists of a class, subclass, vendor,
publisher, and list of name/value pairs. It knows how to

construct an SC_EVENT REG XML Element from its members, and how to parse

an SC_EVENT XML Element into its members. Note that there is an assymetry
here: we parse SC_EVENT elements, but construct SC EVENT REG elements.

That is because SC_EVENT REG elements are used in registration messages
(which we must construct), while SC_EVENT elements are used in event
deliveries (which we must parse). The only difference is that SC_EVENT REG
elements don’t have a vendor or publisher.

E . R N

*

*/
class Event

{
/*

* Two constructors: the first creates an empty Event; the second
* creates an Event from an SC_EVENT XML Document.
*/
public Event ()
{
regClass = regSubclass = null;
nvpairs = new Vector () ;

public Event (Document doc)

{

nvpairs = new Vector () ;

//
// Convert the document to a string to print for debugging
// purposes.
//
DOMSource domSource = new DOMSource (doc) ;
StringWriter strWrite = new StringWriter();
StreamResult streamResult = new StreamResult (strWrite) ;
TransformerFactory tf = TransformerFactory.newInstance() ;
try {
Transformer transformer = tf.newTransformer () ;
transformer.transform(domSource, streamResult) ;
} catch (TransformerException e) ({
System.out.println(e.toString()) ;
return;

}

System.out.println(strWrite.toString()) ;

// Do the actual parsing.
retrieveValues (doc) ;
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/*
* Public setters.
*/
public void setClass(String classIn)

{
}

regClass = classIn;

public void setSubclass (String subclassIn)

{
}

regSubclass = subclassIn;

public void addNvpair (NVPair nvpair)

{
}

nvpairs.add (nvpair) ;

* createXmlElement

* Constructs an SC_EVENT REG XML Element from the member variables.
* Takes the Document as a parameter so that it can create the
* Element. Relies on the NVPair createXmlElement ability.
*/
public Element createXmlElement (Document doc)
{
Element event = (Element)
doc.createElement ("SC_EVENT_REG") ;
event.setAttribute ("CLASS", regClass);
if (regSubclass != null) ({
event.setAttribute ("SUBCLASS", regSubclass);
}

for (int i = 0; i < nvpairs.size(); i++) {
NVPair tempNv = (NVPair)
(nvpairs.elementAt (i)) ;
event .appendChild (tempNv.createXmlElement (
doc) ) ;

}

return (event) ;

/*
* Prints the member vars on multiple lines.
*/

public void print (PrintStream out)

{

out.println
out.println

"\tCLASS=" + regClass);

"\tSUBCLASS=" + regSubclass) ;

out.println ("\tVENDOR=" + vendor) ;

out.println ("\tPUBLISHER=" + publisher) ;

for (int i = 0; i < nvpairs.size(); i++) {
NVPair tempNv = (NVPair)
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(nvpairs.elementAt (1)) ;
out.print ("\t\t");
tempNv.print (out) ;

/*

* retrieveValues

* Parse the XML Document to retrieve the class, subclass,
* publisher, and nvpairs.
*/
private void retrieveValues (Document doc)
{
Node n;
NodeList nl;

//
// Find the SC_EVENT element.
//
nl = doc.getElementsByTagName ("SC_EVENT") ;
if (nl.getLength() != 1) {
System.out.println ("Error in parsing: can’t find "
+ "SC_EVENT node.");
return;
}

n = nl.item(0) ;

//
// Retrieve the values of the CLASS, SUBCLASS,
// VENDOR and PUBLISHER attributes.

!/

regClass = ((Element)n) .getAttribute ("CLASS") ;
regSubclass = ((Element)n) .getAttribute ("SUBCLASS") ;
publisher = ((Element)n).getAttribute ("PUBLISHER") ;
vendor = ((Element)n).getAttribute ("VENDOR") ;

//

// Retrieve all the nv pairs

//

for (Node child = n.getFirstChild()

; child != null;
child = child.getNextSibling())

{
nvpairs.add(new NVPair ( (Element)child)) ;
}
}
/*
* Public accessor methods.
*/

public String getRegClass ()

{
}

return (regClass);

vendor,
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public String getSubclass()

{
}

return (regSubclass);

public String getVendor ()

{
}

return (vendor) ;

public String getPublisher ()

{
}

return (publisher) ;

public Vector getNvpairs ()

{
}

return (nvpairs);

// Private member vars.

private String regClass, regSubclass;
private Vector nvpairs;

private String vendor, publisher;

/*
* class CallbackReg

*

This class stores a port and regType (both Strings), and a list of Events.
It knows how to construct an SC_CALLBACK REG XML message from its members.

Note that this class does not need to be able to parse SC_CALLBACK REG
messages, because only the CRNP server must parse SC_CALLBACK REG

* messages.

*/
class CallbackReg

{

L R

// Useful defines for the setRegType method
public static final int ADD CLIENT = O;
public static final int ADD EVENTS = 1;
public static final int REMOVE_EVENTS
public static final int REMOVE_CLIENT

o
w N

public CallbackReg ()

{
port = null;
regType = null;
regEvents = new Vector () ;

}
/*

* Public setters.
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*/
public void setPort (String portIn)

{
}

port = portlIn;

public void setRegType (int regTypeln)
{

switch (regTypeln) ({

case ADD CLIENT:

regType = "ADD CLIENT";
break;

case ADD EVENTS:
regType = "ADD EVENTS";
break;

case REMOVE_ CLIENT:
regType = "REMOVE CLIENT";
break;

case REMOVE EVENTS:
regType = "REMOVE_EVENTS";
break;

default:
System.out.println ("Error, invalid regType " +

regTypeln) ;

regType = "ADD CLIENT";
break;

public void addRegEvent (Event regEvent)

{
}

regEvents.add (regEvent) ;

* convertToXml

* Constructs an SC_CALLBACK REG XML Document from the member
* variables. Relies on the Event createXmlElement ability.
*/
public String convertToXml ()
{
Document document = null;
DocumentBuilderFactory factory =
DocumentBuilderFactory.newInstance () ;
try {
DocumentBuilder builder = factory.newDocumentBuilder () ;
document = builder.newDocument () ;
} catch (ParserConfigurationException pce) {
// Parser with specified options can’t be built
pce.printStackTrace () ;
System.exit (1) ;
1

Element root = (Element) document.createElement (
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"SC_CALLBACK REG") ;
root.setAttribute ("VERSION", "1.0");
root.setAttribute ("PORT", port);
root.setAttribute ("REG_TYPE", regType) ;
for (int i = 0; i < regEvents.size(); i++) {
Event tempEvent = (Event)
(regEvents.elementAt (1)) ;
root .appendChild (tempEvent .createXmlElement (
document) ) ;

}

document . appendChild (root) ;

//

// Now convert the document to a string.
//
DOMSource domSource = new DOMSource (document) ;
StringWriter strWrite = new StringWriter() ;
StreamResult streamResult = new StreamResult (strWrite) ;
TransformerFactory tf = TransformerFactory.newInstance() ;
try {
Transformer transformer = tf.newTransformer () ;
transformer.transform(domSource, streamResult) ;
} catch (TransformerException e) {
System.out.println(e.toString()) ;
return ("");

}

return (strWrite.toString());

// private member vars
private String port;
private String regType;
private Vector regEvents;

/*

* class RegReply

kS

* This class stores a status_code and status msg (both Strings).
* Tt knows how to parse an SC_REPLY XML Element into its members.

*/

class RegReply

{

/*

* The only constructor takes an XML Document and parses it.

public RegReply (Document doc)

{

334

//

// Now convert the document to a string.

//

DOMSource domSource = new DOMSource (doc) ;

StringWriter strWrite = new StringWriter();
StreamResult streamResult = new StreamResult (strWrite) ;
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TransformerFactory tf = TransformerFactory.newInstance() ;
try {
Transformer transformer = tf.newTransformer() ;
transformer.transform(domSource, streamResult) ;
} catch (TransformerException e) ({
System.out.println(e.toString()) ;
return;

}

System.out.println(strWrite.toString()) ;

retrieveValues (doc) ;

/*
* Public accessors
*/
public String getStatusCode ()

{
}

return (statusCode) ;

public String getStatusMsg/()

{
}
/*

* Prints the info on a single line.
*/
public void print (PrintStream out)

{

return (statusMsg) ;

out.println(statusCode + ": " +
(statusMsg != null ? statusMsg : ""));

/*

* retrieveValues

* Parse the XML Document to retrieve the statusCode and statusMsg.

*/
private void retrieveValues (Document doc)

{

Node n;
NodeList nl;

//

// Find the SC_REPLY element.

//

nl = doc.getElementsByTagName ("SC_REPLY") ;
if (nl.getLength() != 1) {

System.out.println("Error in parsing: can’t find "
+ "SC_REPLY node.");
return;
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n = nl.item(0);

// Retrieve the value of the STATUS CODE attribute

statusCode = ((Element)n).getAttribute ("STATUS_CODE") ;
//

// Find the SC_STATUS MSG element

//

nl = ((Element)n).getElementsByTagName ("SC_ STATUS_ MSG") ;
if (nl.getLength() != 1) {

System.out.println("Error in parsing: can’t find "
+ "SC_STATUS_MSG node.") ;

return;
1
//
// Get the TEXT section, if there is one.
//
n = nl.item(0) .getFirstChild() ;
if (n == null || n.getNodeType() != Node.TEXT NODE) {

// Not an error if there isn’t one, so we
// just silently return.
return;

// Retrieve the value
statusMsg = n.getNodeValue () ;

}

// private member vars
private String statusCode;
private String statusMsg;
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