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# cd CD-ROM_directory

2. @A £ &2l o SUNWscdev 3 71 | & A X Fvct.

# pkgadd -d . SUNWscdev

3. Makefileol4] vlojg] Au]|~ F=8 07 F33 5l Y3} glo] BB 5lY& 4)H3)
= 2348 € FA FAHLS AZFch
Sun Cluster 3l 34 & AlHshs -1 4, 7 Al 2glof| A A3t A7) gheo] Bg
2] AN AEE AAshe -1 54 2 S 2E oA HERQ] ® Aol gt ghe] B g
AN AEZE AAGstE -R 54 S Aok

# Makefile for sample data service

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

-R /usr/cluster/lib

# - pkgadd s AH&sHAL dl o] B Mu] 2~ S A A s ohE W S AHEShe] dlolE] A
H| € F¥ 2 2o Fofof gt} Agent Builderel A= RTR 3} % 7} o] ¥
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Failover mode, Thorough probe interval % WAE A7 233 22 A4
AR ML Ao A 7492 A3 th Resource state ¥ Statu 5
A A T 5 AR S ] Aol &4 A E whd i Th £ A 20l A= A T 5
AR5 A3t
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property_name = value;
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ot A& (smpl) dl o] B Au] el of gk RTR oL o] AHd 743 dd sl

# 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;
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RT_description =

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

Init_nodes RG_PRIMARIES;

RT_basedir=/opt/SUNWsmpl/bin;

Start = smpl svc_start;
Stop = smpl_svc_stop;
Validate = smpl validate;
Update = smpl_update;

Monitor_start
Monitor_stop

smpl_monitor_start;
smpl_monitor_ stop;

Monitor_check smpl_monitor_check;

"Sample Service on Sun Cluster";

HR -RTR L o] A WA &EH O & Resource type 55 AHRE Adsol &) 2

D2 s AT AL 78 SF Aok

A Frad Al A A A ghel A= th 3t ol A F o Wig 712 R E AT F

ve,

Resource type % Vendor id Ad 78 ol F& AT AL F3 o] 52
Resource type &% FHE1F A A5 AY
(smpl), MEH Zo] vendor idE HFE A}
Fol7 19t A8 £ 9L 5] 91
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o S st 34k F4 7|55 A5}
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API version API®] WA A} o & 5o,

API version = 2= d|o|E A8 A7} Sun
Cluster, ¥ & 3.00l 4] A3 &S e}

Failover = TRUE ol of 8] == oA 22kelo] & 4 gl A4

Start, Stop, Validate & RGMel| A &3

e A A4l

Init nodes = RG_PRIMARIES
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Attribute
Attribute
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N
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AT A7t 23 5E ARE AFS 7| 23S A AT RTR 3ol A o} & 7| 23
< AR g AdFH
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# 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;

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;
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MIN=60;
DEFAULT=300;

-

55 XA X o| 5(PROPERTY = value)> 7t A 55 AH Al A WA &Aook 3t
Uth RTR 74 9] 55 AR S04 Ao ol 4] A 55 F R 3k
AFHrh ol & 5o, sl d A Z o 7 vl &= AI7F 29 7] 232 30049 2] A7}
ol t& WMAT 4 AR, MIN A ol A A A e 5§ 75 H A 602 YT A
SE AR S AA HEL X A4S FIRFAA L

A T 5 AR thy Aol A dlolE Au|2o A £ 57 9= 5 F <3
o] gt ot

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;

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).

—~ ¥ H H H

PROPERTY = Retry Interval;
MAX=3600;

DEFAULT=300;

TUNABLE = ANYTIME;

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

PROPERTY = Scalable;
DEFAULT = FALSE;
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TUNABLE

= AT_CREATION;

PROPERTY = Load_balancing policy;

DEFAULT
TUNABLE

= LB_WEIGHTED;
= AT_CREATION;

PROPERTY = Load_balancing weights;

DEFAULT =

TUNABLE

nn .
7

= ANYTIME;

PROPERTY = Port_ list;

TUNABLE
DEFAULT

= AT_CREATION;

o] A TF AR AdAde A A28 A AL e WAT T = BE Age)
£ TUNABLE 444& 7} th AT CREATIONS A S whEa 5o AT 4 ¢l
= AelRt Al At g ghE AR F dES 2vldy

o] TF AR 2 5| WA o] 777} 3= 3 Agent Builderoll A A & 7]
e AR sl uth tha 2 o] 5 AR g AR ok AAgE W82 225 9|
o] A “AtY T F FH” E= r properties(5) AHA Fl o] A& FRIAAIL.

Failover_ mode
Start £+ stop W AZ7F A9 ¢ RCMol A A 252 thA] v A e AU =
55 Tw@ A oA FE e

Thorough probe interval, Retry count,Retry interval
25 B Eo 4] Ab&-3h ) Tunable< Anytime™ & LSRR 257 HUE 7} &
Aol AR ATehA dE B Al A e A 2 sy

Network resources used

dlo] B Au| Aol A AFg3 =] $AE o] Fo|u TH Fa AU F23u ) o]
Bl Au| & A Aol A28 e AL A S5 A ARBE F UES

Agent Builder®ll 4] o] 55 A X E At

Scalable
o] At ol A E Bl 2E VIEH A (FHT T4) 75 A& =5 A A steH
FALSEE A4t o] AR AU | f
A 8 Failover 55 AR & YA g}, of
o| 2| “ZFe| 2~E el "lo|E] Mu|x AL 2 37 Ho] x| “FW wiLE FH”
AAl L.

Load_balancing policy, Load balancing weights
AEFog o] FFARE AdAstA R, Hl Lo A FH ol = AHEsHA gFYTh

Port list
A 7L FAlske £ E F55 A o) Agent Buildert= dl o] B Au]~& +A4 %
W A|AE WAL EE EE5S AT F RS o] $F FHE AdT
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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, smpl, specify the path of the configuration file on
PXFS (typically named.conf) .

~~ HF H H H*

PROPERTY = Confdir list;

EXTENSION;

STRINGARRAY;

TUNABLE = AT CREATION;

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

# The following two properties control restart of the fault monitor.

—_

PROPERTY = Monitor_ retry count;

EXTENSION;

INT;

DEFAULT = 4;

TUNABLE = ANYTIME;

DESCRIPTION = "Number of PMF restarts allowed for fault monitor.";

PROPERTY = Monitor_ retry interval;

EXTENSION;

INT;

DEFAULT = 2;

TUNABLE = ANYTIME;

DESCRIPTION = "Time window (minutes) for fault monitor restarts.";

Time out value in seconds for the probe.

—~—~

PROPERTY = Probe_timeout;

EXTENSION;

INT;

DEFAULT = 120;

TUNABLE = ANYTIME;

DESCRIPTION = "Time out value for the probe (seconds)";

# Child process monitoring level for PMF (-C option of pmfadm).
# Default of -1 means to not use the -C option of pmfadm.
# A value of 0 or greater indicates the desired level of child-process.
# monitoring.
{
PROPERTY = Child mon level;
EXTENSION;
INT;
DEFAULT = -1;
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TUNABLE = ANYTIME;

DESCRIPTION = “Child monitoring level for PMF";
# User added code -- BEGIN VVVVVVVVVVVV
# User added code -- END ARRRAARAARAS

—
J
[

Agent Builder= th3F Zo| o #-8£-2] o] B Au| e 583
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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
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Vendor idE Aol AHEE A rolst Ael faE TR AT B P
AHgste] A Q& 5 95U Th(SUNW. 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

+*
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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

79



# 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~ 8] ¢ 5
Sl o} 2 7| B ZE AR
52237 #| o] 2] “AHY ~
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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& §H
DP. Confdir< DNS 74 &l Ee| o] HAZE x| A3t} o] t]dll Eeg|= DNS7} A&
o7 ﬂi;}l‘— ] 83 in.named L& EFFHTh A E dlolE] An] 29

Start % Validate W4 Z+= DNSE Al &517] Aol o] 55 A HE 243514 74 ¢
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r
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Y
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AE dlo|E] A8] 2~ 2] PROBE W 4 E+ Sun Cluster &% #| A~ E=7} o} 2} A}
v £ = )} meb4 Sun Cluster ©| #lAEof th & probe tlmeout S=EAHRE
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UE $§ LRI BE W AE 2Bl M A& 40| path AA S Mgl
{&m&mgﬂﬁﬁﬂﬂﬁﬁﬂWWﬁﬁi%Wiﬁqq
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 A
& 4= 9l PMF_TAG W45 A 9] 8l H o] E 5 Ao

28 20 WX A S 7]

d

FR7FA 2 2 W A5 A3 EE logger W H S }%—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 W AE & th3} Zol
PMF_TAG & & o] g 1’/l-(dns_monltor_stop “ﬂ*E"ﬂ A pmfadme A< 73-9).

HHE R R R R
# MAIN

FHHHHEHHEHHEHHEEHEEHHRHHH SRR EHHREHE R 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

P4 QA T B

RGM< validate® A 9|3t L& I of

2 r}e = =3 E]
ﬁlE;E n‘ﬂ‘%&oljiégq}bl .
method_name -R resource_name -T resourceftypeﬁname -G resource_group_name

L o5 A ALEE U 2RIW B2 oG o Gl 2t
RTR 3% 9] 74 s e AR o] 55 AAT Y o] H T AR o] 52
RTR I} ¥l 9= Rt _basedir & FHol| A FE c|FE | Aof =
of, W& Tiﬂolﬁ /“]H]i-‘l] RTR 44‘”"“’“] 7|2 Y Ee] gl wAs o
A B

RT BASEDIR=/opt/SUNWsample/bin;
START = dns_svc_start;

o

STOP = dns_svc_stop;

BE Y o AE el A dadn o) §g bl R, A £33 e &

T A o] FAEE 2FS el = et 3 22 ARE gro g Adguy )

2 v S of o gk A G &2 rt_callbacks (IHA) A 4] 3 o] 2 & 3354

AL

#-vValidate Ml&5= F7h QA 457t 2255 = AU 2 Y 189 £2 Hu
et A &Y X]—H]?ﬂ- Y82 100 Ho] A “5= AR dyo|E Aa|r 2 2x st
A]A]o

H .
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# 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"

A gk W82 scha_cluster get(1HA) AT A 5 o] x| & Frx3}

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

#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]

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

scha resource get ()& AF§-3led A A8 Ao 55 HH O FE AL dj= -0 vl
4o} ?5”71] 5 AR o] T2 AR F YL o] A HHS TF FH | gt ukggy
o} o & Oi,/‘\ﬂ = dlo]E] Am i o A Monitor start WAEE HAAL ZZ =& 3
ofokut 74/\} g2 gee A& o G o} 7—1/\} Zg2 38L& RT BASEDIR%% AR
ol A 7}e] 7] = dl o] B Au] 2 €] ]% tH Eglo] AF3EE Monitor start WA=

+ vk o] RT_BASEDIR®| @< %A 3ted RT_BASEDIR ™ol A3kt

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

$RESOURCEGROUP_NAME '
4 TFRBE A o HFe A A FF Ao AL AL T5F A
B o] g2 wpA| 2 vy AR Al Felof it B 55 AR A HE A 55
AR £ U gs EF NS ch d & So, A E dlo| ¥ An| oA A 22
# 2 ot Zol probe timeout B T 5 AH O 7 ghE HUE o} 3 awk S
A}-g-8lod ghat PROBE_TIMEOUT % Hﬂ‘FOﬂ A 74 gh o},

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}"°
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86

Hl o] B An] 2 Ao

o8 Mul~es S 2He S84 22 a8 s 24

Prenet start Ml&E8} 2 AH Y S =279 o 171 -‘%l g stop &
Postnet stop Ml&EE AlF3) O]: g} A E dlo]l¥ A8 2E Star
=& $83 ) prenet start % Postnet stop thAl A}48 4 ]% 3ol "/H
ks X}*ﬂ gk Ul 4239 9| o] A| “A}-4-3 start ¥ stop MIAE EAE FHRFAUA| L.

Start HAE

o] Bl Ay~ Ade E5ste A 1F o] mEeo A 2eklo] A A TF o] o]
u| ekelo] f Abefel 4] A o] A 5hE = 7% RGM< | & S 2] 2 F kSl 4]
Start AEE T EEYT AZE S8 T2 T of| A start WA=+ Sl EE0A
in.named(DNS) Hl &5 &4 3}§ o}

o] o = A& &8 ZE2 2 AHEH start WIAE2] F8 Fto s A 3hy
tl. parse args() ¥, syslog 715 # ‘" T REE I ALE FEH 75
81 #| o] A] “EE Wl ~Ee] 5 7] ﬂ]%”ﬂ] A B o] 31-3‘31 o] el A& thFx
vt

Start M A= AA| HZ2 242 H o] A] “Start MAE"E FARSA A L.

Start 7| &

DNS A& Al 2517] Aol A Z o] 8] Au| 29| start WAEE 74 tH Ee] e} 7
A 3} (named. conf)o] YA 2~ W AL 7453 A] Bl @t} named. confl] AR =
DNS #4e A5 Aoz 53 “}t o 25 v

o] FW WA ZTFEAA RUE 7 ‘—(pmfadm)% AF-4-3}ed DNS dl&(in.named)<
Al ZH g of, DNS7F S b= Ak A1 A sh= o] A& 79 PMFE A A= 24 F<k A1 A
= 3l7gbE DNS A A Al 23y o A A = fﬂfl: 2 7HA L dlo] B 48]~ 2] RTR 379
o A& TF AR oA A gt

A #2282 named. conf Yol = AR} g} wh
DNS A &2 Al 2517] Aol 74 vl H Ee] o} 55 A ~3 5
2 k) A A E e,

W2

Confdir B4 55 AW 74 HY=e|o] A2 & A&

K o
RTR 3P°‘ l Ao slo] sk 2t dol B Mu|AE T4

TE AR AA =
el 2H He| A7t
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A ZE dlo]E] Au] 2ol A gtart W& E+= scha resource get () TTE AF&5}o]
7 clg Eele) oA E A AT

# find the value of Confdir set by the cluster administrator 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 the
# extension properties. Get only the value of the extension property

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

3238 t}S start WA EE CONFIG DIR @S AH-&5te] bl Eg]of] A4 A% 4= gl
x] QOIUMD} AA| A8 = A starts L F WAAE 7 Ssln L HFAHE F
atu] ). 88 Hl o] A “Start 5 AE"E IR sHA A L.

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

g =z 78 o &S A Fsl7] Aol o] W] AE = named. conf Y o] A 51=x] 5
5 ek o] 3ol EAEHA & ¢ startw 5 v
23k

# Change to the $CONFIG _DIR directory in case there are relative

# pathnames in the data files.
cd $CONFIG DIR

Al

# 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

dm)= A&l 3§ =2 35 Al &g o}
pmfadm & &5 A E A7 Ze| 9 FF S 22 S oA A A Sl
S AR 4 F5UTh RIR ol = &8 Z2 28 A A &S A 26te 358 A4 s}
LRan/mmﬁﬂﬂﬁ@ﬂi%?%ﬂ%ﬂﬁ%ﬂ@ﬁ%mxw1Mﬂmﬂﬂ%

52 Qu7} EwakEo} A
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Start Wl&£E & scha resource get () ¥4 E A-&3}e] Retry count %

R
Retry interval FS AME T o2l e 3He A Wl AR h 23 g n Y
q

-t wAS AFE3he] o] Hd FE pmfadmell A= g o}

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

RETRY CNT=‘'scha resource_get -0 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 -0 Retry Interval -R SRESOURCE_NAME \

-G SRESOURCEGROUP_NAME' / 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.

pmfadm -c $PMF7TAAG -n $RETRY7CNT -t $RETRY7INTRVAL \

/usr/sbin/in.named -c¢ named.conf

H oH 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

Start =3 A

Start MAEE 7|2 28 2 gelo] AA R AY Fo| 1L AL 45 A AT
Wiieﬁ%%%ﬂﬁéﬁf%%ﬁ%ﬂﬂﬁﬁﬂ*ﬂ“L@%ﬂ%ﬁ%lﬁ
Mo 4B E HAUSE 71 W scare W £2 8 ER5P) Al £ 2229

et

O 3
=
Alg v \:l [
o A 38 2z a0l %%l";— g 27 lﬁk“—‘ ¢6§%¢°‘—%‘{%RTREP°'°1

F-AE dolE] qulse] S8 zz w9 el DNSE A% el A asme 4% o
ole) Mu 2 4 F A2 52 517] Aol DNS7F ALY Sl 4] selat] o) B e 5
Aol ebrueh,

2

o] M| &£=7} DNSE A &H8EA] sl A A& F5 79 RCGM2 5 W&
A3+ Failover mode 55 A HE ZAA gl A E dolE AMu|Ae

Failover mode 53 HEE AA e g AAshA e nw S AE He| ATt 7R
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B 7] 23 NoNES 7HA Y o
of oh2 A E F5HA 5]
T

AFLAF A glo) L g

FAGT E e AR A e AS o] 52
$ RGME dlo|E] Ajn| 2| e & 44 ah 7
oA tha] Alzte A o e e g e eu sl w

o oX

Stop WA=

Stop Wl A&E = HA-DNS A& £33l AL 150l 2ol A
A 2Fo] Zetele] ¥ Aol A Al o] |24 3hE = A5 Sl
E3 4t} o] UﬂiE%} Sl 2= 4 in.named (DNS) Hl &< %X]fﬁ‘/]r/}.
ol Ao M= AE & ZE 1o AHEH stop MIAEC] F8 Fatol sl A3
t}. parse args() &5, syslog 715 A 5o & FY v4=0 35 5

81 o] x| “HE WA= FF 75 Xﬂ*"‘”ﬂ "4““5] o] 3l ol ou o] ol A= thFA| B

ek,

Stop Ml AE ] AA B 245 ¥ o] x| “Stop W AE S FEEFA AL

Stop N8

golE] My~ FAE A RS ws 7| BA o7 T 7] Al me s of gt A HA
v oAA 525 st AYveh A $EE S5k F A9 WS pnfadme
EZ3) SIGTERM A5 5 B = A}

T WA 28 A1ge vlolB Au]AE stop failed AE)7) E| A R F AA 2 5 A 6}
= AU} o] & A= M £ W 2 pnfadms £l SIGKILLAIZE R+
7]

AAZ dolE AB]29 stop HAE+E o] g AeE B
SIGTERM A3 & Bl t}5 o] A5 7} dlo]E] An| A&
SIGKILL A5 & ®Bic}

DNS %5 A& A %35}7] Aol stop PlAEE Z2A A7} AA 7 A
Z 2 A 27 A3 FolH stops PMF (pmfadm)E AF-&5}e] o] & F A g

o] stop MlAE«= HE Aol RAH T WA start WA 555 & ‘H ﬂOIEi *131
25 Al ASEA] g2 A RGMell A StOp HAsEFHIE
’—%‘!ﬂ Aol FAVY AEZ FAH Aol = sl A Ws
Futh webA o] stop MlAEE DNS7} Alg) Fo] ol Ao & Y *JEHE e A

ek,

—-7
2
Ir
> o
ﬂ
?
=)
pa}
-
i
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SE zzaY FA

Stop WA=+ dHolE AB| A8 FA]517] ¢%k 27415 WA, & pmfadms 53
SIGTERM A &5 21§48 A48 o] A} $hnkdlh WAl 3} g1eKILL A 55 AF g6l &
WA o] At sl =gk WA & AlS gt stop ]i £ Stop_timeout Fk(Stop "lA&
o} bk o] of SHE A7) 7bA§UITk 18 T1g Stop W4T & kg A E 3} o
o] 2|7+ 80%E $utslAl F A5t o] @EElal 15% S EUAH R S A5t ol €
T HE% = ol 2F).

STOP_TIMEOUT="scha resource get -O STOP_TIMEOUT -R $RESOURCE NAME
\

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

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

Stop M AZ & pmfadm -g& 483l DNS dlZ0] A3 &

Y %A 2l gl DNS H|
o] A Fo|H gtop A=+ A E DNS ZEA S F535H7] A& pmfadm
-sE AH&sted TERM A 55 B A1 7F 2330 80%7F Al Fell = o] Al 7t
ZAAE FEFA £ H$ Stop SIGKILL A ZE 2yl *]{k 233k 15%
ool o] Ao ZRAMAE FESA XF Aol AEE &7 vAIAE 7| 55t
oG AR FEFh
pmfadmo| ZEAAE FET A5 o] Wl LEE ZEAM ATV FA F ks w A A £ 7]
5t s AHE FEF

DNS Z 2 A 27} A3 Fo] oy o] w4

AR E 71 5ot A3 AR 2 TR o

pmfadme AF-£3}ed DNS Z 24| A& FA]3l=

# 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
the

% of
# total timeout value.
pmfadm -s $RESOURCE_NAME.named -w $SMOOTH_TIMEOUT TERM
if [ $? -ne 0 ]; then
logger -p ${SYSLOG FACILITY}.err \
-t $RESOURCETYPE_NAME,$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]

“${ARGVO0} Failed to stop HA-DNS; Exiting UNSUCCESFUL”
exit 1
fi
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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
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

o] |4~ =7} DNSE S A|8HA] ket A A2 F8F 4+ RGM< & WS 2
A sl= Failover mode 55 7\41% HAbghh A E dlolE An| e
Eubmrmweﬁiﬂiaﬁﬂﬁii kA dom g FEAE e A7} 7] E
%A“’ FAlBk3 T 2ES A A ekA| 9Fe A

o] 74§ RGM< Fﬂ"]ﬁ *1‘317\ o AEl & s
g FokA) oraieh 54 Ze g 7
R N ey

=
% o] %% B 7] 23 NoNES 7HH v e
top failed® AAst= A 9o o} & £ 4
AR 5 ] 3l stop failed AEIE AW

ME TS T2 DNS ZH(in.named)® HBAA S ZUEEH] S8l 7|2 o7 B
YHE 7833} &7 BYH e deo® AU
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® dns probe - nslookups AH8-3ke] A& d] o] ] A{n] A7} A o 5}= DNS A1 ©]
AR T olA #elshs AFA A o] =itk DNS7F ALY Fo] obd 7% o]
W AE S DNSE 282 vh Al Abek7] 818 A E s AL A A Al 5 5ol ket
dolEl Aul 2% hE = o AT she % RGMe] & 3

= dns monltor start - dns_probeE A|Ztsl= F WA= gt BB o] A}
g s A Z d)o|E] Au]| A7} 2gFelo] ¥l RGM2
dns_monltor_start% sl E TEFh

® dns_monitor stop-dns probes A5t T W= YTk A dlo]E A
vlAg e =elelo g Aty Aol RGM< A 2 & dns monitor stops &
it

®  dns monitor_ check-PROBE ZE 10| to]E] Au| A5 A =2 dd e

5E3

she

o 74 HEEE| S ARE T e Al &kl $l8l validate WA C%
= wl =)

AA 22 1)

dns_probe ZZ 182 A& v o] B Au] 27} A o] 5h= DNS At&l o] A& 5l 7] &l
she A5 Aoz AdE e L2 AAE T dns_probes A F dlolE AHu~
7} &ekele] ¥ & RGMoll 4] A5 2 & & %3} dns_monitor start W&ol o3|
AR Tk dl o] B A u] A RGMoll A A1 & dlo] B AnjAE exalel oz A3ty
Zol| 3% 3} dns_monitor stop MlA&Ee| o8 A Hch

ol Aol A= A= %% =223l AHg 5 proBE W 422 8 Huof B af By g
tl. parse args() &, syslog 7|5 AA 5o & 3 v L= F5% 7

81 o] A “EE W aEel FF 7|5 AF7ell A =] 9lom o] el A= vhfA| 5

Yk,

PROBE "l A E 2] A E22 248 7| 0| x| “PROBE ZE 18" E FE 514 A L.

of
flo

At h 8
Hrle 73 F= 2 A3 5" nslookups AHE35ke] A A3 DNS A o] A3 5914
gl gtk DNS7F A ¥ 5] ¢ A= Thorough probe interval A A~E & 9
S2 gnol oo 49 AT 1A B DA BAUCPE oA AAE AL,
DNS7F 4 Fo] ofl ¢ o] 222302 DNSE 222 thA] A &5}7] 93 4| =317
v A AL A A5 Bl o] uh) o] ] AR A E ohE X A & sl S5 RGMell 8§

=2 R 7k oA 7]
o] T2 aelo| S 52 G gho] e g ch

® Thorough probe interval — HAH7F LAl AA| st 7|7 2 A

® Probe timeout - AAME T3 5= nslookup B # el A HAFe] A 7F 23hgE A&
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® Network resources used-DNS7} 43 %<l IP 4
® Retry count ¥ Retry interval - A A A|& 3l 4l

< 717 A1A

o
&
=8

A& 7F Al 4ks

® Rt basedir - PROBE ZE2 1% % gettime FHEEE X&sl= v EE] 71A
2 7]

ZrS A5l A W

scha resource get () ¥ tha3 2ol o|23 55 AR gta A

ol A g e

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 $RESOURCEGROUP_NAME Probe_ timeout®

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

DNS_HOST='‘scha_resource get -O NETWORK RESOURCES USED -R $RESOURCE NAME

\
-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\
SRESOURCEGROUP_NAME '

% - Thorough_probe interval?}
scha_resource get ()< #tat v}, Probe timeout
©] 2 ¢ scha_resource get ()& Fr3 3} zh-& WHsHgh o}, ghal
o= AbEs T

T‘ﬁd
N

N

flo

ol

a2~ o] b A 2 AL
ZAAF AA = nslookup ™ % 9| 73t while FZ vt} whlle Fx ::1: o 4 nslookup
o= A7) Ag Al gk o] AR Y probefail R retries W= 022 £7] 3}
et
# Set up a temporary file for the nslookup replies.
DNSPROBEFILE:/tmp/.$RESOURCE_NAME.prObe

probefail=0
retries=0

while =3 AHA| = t}-& #He] S 433k o}
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= abe] A AA) 2HA S A g e,

ful

H
® Probe timeout #t& A A & A EE AH = nslookups

hatimeruns Ab&3hed Al 2HgH]

®m nslookup HH$t T =9 AF TE AR
m  probefaile] 1 (A3 2R 7§ o} 2 DNS /‘1 W7} obd A E o] o] B] A u] 2 of A
nslookupell g &5 o] =4 &alghrt

t}&2 while X Z=vt}

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.
hatimerun -t $PROBE TIMEOUT /usr/sbin/nslookup S$DNS HOST $DNS HOST \
> SDNSPROBEFILE 2>&1

retcode=3$?

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 [ $Sprobefail -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 $1 } *
if [ -z "$SERVER" ]; then
probefail=1
else
if [ SSERVER != $DNS_HOST ]; then
probefail=1
fi
fi
fi
1= P IR R =1 R B g
probefail 5710 (48)el obd th& 3+ 79 nslookup W% o] A7t £ 3= A
A E Av] 22 DNS7} obd *1H1°ﬂ 1 5 5E Bulvkes 2wl j)uh o] 213 %% DNS A
Hitr°ﬂ*LqL§-Xk£°}X|°Lo‘ﬂ 43W E B = decide restart or failover()
P52 550l dloly Aujx i%iﬂﬂﬂﬂ“ﬂﬁﬂﬂwﬂﬂﬂﬁﬁﬂ*e
e g AIdgel e RGMOﬂ 8 A AR ZA P probefail 7104
2 2boll 4 B3l ehiz v A 2 7} 484 5 o
if [ Sprobefail -ne 0 ]; then

decide restart_or_failover
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else
logger -p ${SYSLOG_FACILITY}.err\
-t [$SYSLOG TAG]\
"${ARGV0} Probe for resource HA-DNS successful"

St
¥

decide restart or failover() ¥+ A7 #F(Re try interval)d} A s
Retry count)® AH-&3}e] DNSS 22 2 t}A]
o2 =g A 2elEE RGMell 23 71 A Zé_xéf‘ﬁblﬂk o] T
A= 5 F 3 th(248 H o] A “PROBE X & 13" o] A]

-

decide restart or failover ()9 IE 55 %

m A A A A dolE AulAE o] Al AT 2 F WA A E 7] EEt
retries Mol A 7t2HE F7HA1F ‘/] "/}.

ﬂb
ri
T |

. MﬁﬂﬂHJXLOH%EWMEﬂ%Hﬂi
o sl Qe ol Ase A9 e FE p
ey,

A 7bo] o3| B kol QAT A AT AL T £3E A e A o B Au| AT
Al AR e} @ 5 B A K S 7| B3 T retries M4 THEE S SA1A A

o},

off

Qloll 2 A] &} %Tﬂfﬂ o EEd A o] = dolH A A HE

3= = RGMell 83 ]‘;} A E BTt g o] o] Avt 1A o] £ 3|

chA] A1 AbE 749 O] ﬂ = 548 == o4 DNS9| A A &S Al =3k o},

H5lod ohg Abglel 2,59,] '5’}“ Al L

b 7ke] A% %El—ﬂ"}ﬂ 3l gettime FEEE| 7} AFSHYTH o] FEEE =
Rt basedir HE Eg|of| AFsl=C ZE a3 Y}

B Retry count ¥ Retry interval A|2&E Ao A 55 AH = A A Al & 3]
T} ol A= 7} 74] AbE| = A& AR o] 23 T8 F RO 7| 32 RTR
Shelol 4] 5(300%) ek W A% & 1ok Aolm Lol 28 welAL of 7]
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] A1Z+517] 9138 restart service () &
42 o5 4,95 d o] &] “Hl o] E] Au|x o}
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® scha control () API ¥ GIVEOVER &4 2 7 AF-&-5 o] A E ] o] E] 4|
2 Fabohi bRl THE 9 EeRlAl7 L BhE s ol 4] thA] £efel e R k]

fl o] Aul 2 el 41
4‘3& = Eof| A dlo] B A n]AE ohA] Al EEE7] 98l

cide restart or failover()el 2|3l restart service() &7t &

ol 9t Hhe & A

it
X

S
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m dlo]E Au]x 7P oA 3| PMFell 5550 =7 Sl gt dlelg] Au] 27t of A
3 5EEA U= Ao A
m do]E] Au] A9 gtop MAE o] 5T stop timeout FhE& AFHIth
" hatimerun+s AR§-3lod tl o] B A{n] o) th&t stop MIAEE A &GO E A4
Stop_timeout e Ay
m (to]E] Au|Aavt AAFA R FA R ) dlo] B Au] 2ol thet start MAE
0]%1} Start timeout &< oé'fibl"/}.
of &t start WlAEE A& A

. Eﬂ ERLEE l*& PMF°ﬂ TEE A 4 A vl ol ¥ Au]A7F PMFel 4] &

2= Ho) AT SRS Aobsohe AL ol ek web scha control ()
3“7} GIVEOVER 417 @7 5% o] dlo]E] Au|AS o2& x =2 3 23
e},

function restart_ service

{

# 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]; 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 $RESOURCE_NAME -G S$RESOURCEGROUP_NAM?
STOP_METHOD="scha_resource_get -0 STOP \

-R SRESOURCE NAME -G $RESOURCEGROUP_NAM?
hatimerun -t $STOP_TIMEOUT S$RT_BASEDIR/$STOP_METHOD \

-R SRESOURCE NAME -G $RESOURCEGROUP_ NAME \

-T $SRESOURCETYPE_NAME

if [[ $? -ne 0 ]]; 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 $RESOURCE_NAME -G $RESOURCEGROUP_NAM?
START METHOD="scha_resource_get -O START \
-R SRESOURCE_NAME -G $RESOURCEGROUP_NAM?
hatimerun -t $START TIMEOUT $RT BASEDIR/S$START METHOD \
-R $RESOURCE NAME -G SRESOURCEGROUP NAME \
-T SRESOURCETYPE NAME

if [[ $? -ne 0 1]; then
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else

fi

logger-p ${SYSLOG FACILITY}.err -t [$SYSLOG TAG] \
“${ARGVO} Start method failed.”
return 1

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 o H HH

return 0

A 28 AFE)
27 A A A Al Eof] Ao ohE R EE W Y9 sl

dlo] B AJH] A 9] pROBE T & 18L& A3 Aej &

b ek WA A E 7] S g o

Monitor start W|&E
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%%t

Monitor start WlAE9] A 552242 o] A “start M AE"E FXRAUA| L
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# 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 $RESOURCE NAME -G \
$RESOURCEGROUP_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 $RESOURCE NAME.monitor -n -1 -t -1 \

$RT_BASEDIR/dns probe -R $RESOURCE NAME -G $SRESOURCEGROUP NAME \

-T SRESOURCETYPE NAME

Monitor stop WlA4E

RGM A& dlo]E] An] 27} @ Ze}elo] ¥ 315 w] Monitor stop WlAEE 5F3}

o] dns_probe®| AL FA| g}

o] Aol A= AHFE &% T2 T o) A5 Monitor stop HlAE 2 F 9 FHof d3l
7

At ch parse args () #5, syslog 715 A4 S0 R & ) o)
T 81 Hlo] A “RE WAl ¥ 7]s AE el A E o] glon o]

o
asych

Monitor stop Wl4&E 29 AA 52242 7| o] A] “start WALE"E

Monitor stop 7H$

LEC FE

Aol 4 = o}

o] W4 = PMF (pmfadm)E AH-8-35ted A7 A3 e A] elsta A7t e 5

735 ol & FA T

2 UE A

Monitor stop W& & pmfadm -g& AHS-5led HA7E AlE
7t A 5 Y 739 pmfadm -s & AF§-5ke] o] & FAI§ o A
SolMAEs AFHOE FHEIIEE Ao HEAdo| HAFY

# 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 " \
$RESOURCE_NAME
exit 1
else
# could successfully stop the monitor. Log a message.
logger -p ${SYSLOG_FACILITY}.err \
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-t [$SYSLOG_TAG] \
"${ARGV0} Monitor for resource " $SRESOURCE NAME \
" successfully stopped"

9] - TERMI} Z& v A 3 7453 A 57} obu) 2t KILL Al 35 pmfadm} &7 A}-&5}
o 7 /\PE % 7|l °|E ELL]"/P JE%‘— %2 7-F Monitor stop WlAE7} gt E A
] A Al Zbe] 23 ol5th o] A4 2] #1312 PROBE W& E 7} Hl o] B Au] A
£ oA A A AL H Y & ¢ sjof & A ¢ scha control( = #’:’0‘}7] o} i 53 v o
scha control () ©] HlolE An| A3 ¢ ZetelA )= A 9]
Monitor stops &% W Monitor stope°l PtA= 7hs3t ’ﬂ = AFg5hd o] H|
4E% scha control () ] #2571 E t7]ebd A U4 A 5|3 scha control ()
Monltor_stopol -‘ZPE =715 7ichelw A dA] Ao

HU

Monitor stop 535 AEY

Monitor stop W4 X+ PROBE W4AEE Tz]ﬂ ol Ao o= Wi A2 7|23
Yt RGM< 7| & = E oA A F t o] ] *ﬁﬂl £ MONITOR FAILED A E] & k5™
o| Z olaf] 7| & = Eof s o] Wbyt 4= %%LIEP.

Monitor stop< #HAME F A5 7] A7bA] TR A= ok "l

Monitor check |4 E
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E & ujmitt RGM< Monitor check MlAEE &g o)
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Monitor check WMA&EE Al =04 DNS T4 t& &2 S 24T 4= =4 Fal
317] 98l validate Wl A5 S 553} confdir 34 52 F K= DNS 74 t]¥)
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# Obtain the full path for the Validate method from
# the RT_BASEDIR property of the resource type.
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RT BASEDIR="scha resource get -O RT BASEDIR -R $RESOURCE NAME \
-G SRESOURCEGROUP_NAM?

# Obtain the name of the Validate method for this resource.
VALIDATE_METHOD="scha_resource_get -O VALIDATE \
-R $RESOURCE7NAME -G $RESOURCEGROUP7NAM?

# 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.

$RT7BASEDIR/$VALIDATE7METHOD -R $RESOURCE7NAME -G $RESOURCEGROUP7NAME \
-T $RESOURCETYPE7NAME -X Confdir:$CONFIGﬁDIR

WE & Z2 0ol A dlolE Mu|2E TAES=4H 54 &
= 1 o] thaf A= 100 9| o] A] “validate WA E"ES FE 514

EE tol8] Mulas Zel2E Al Aol og 55 AW o] =S Aelstr] 98l

lidate % Update ™4

Validate WA=

Atdo] wtEol A w9} 2| AAd & Fol Adol v} AL S T 15 TF FRIM A
do]E= ] RGM< validate WA E S &3t} RGMS W&~ E7
457] Aell validate® &5 29 m=ofA o] vla=7t A3 8 =5 4
e A9 ntE7] B ddle]EVF H Aok

RGMl A 55 AR E A AV B 7} status ¥ Status_ms
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RGM< validate® 3 &3t}

e
o

F —Monitor check "4 =+ %38 pPROBE W A&7} Hlo
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for
2
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Validate | &
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# Parse Validate arguments.
#

function parse args # [args...]

{

typeset opt
while getopts ’‘cur:x:g:R:T:G:’ opt
do

case "Sopt" in
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# 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

# 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 H H*

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 [ SPROPERTY == "Confdir" ]; then

CONFDIR=SVAL

CONFDIR_FOUND=1
fi

logger -p ${SYSLOG FACILITY}.err \
-t [$SYSLOG TAG] \
"ERROR: Option $OPTARG unknown"
exit 1
esac
done
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Confdirgl 739 CONFDIR 4 W5l 3|
1 (TRUE)E A A S},

Confdir A%

MAIN Fol A validates WA CONFDIR H4E ¥l FAld 2 H A sl
UPDATE_PROPERTY % CONFDIR_FOUND=E 022 A3}

CONFDIR=""
UPDATE_PROPERTY=0
CONFDIR_FOUND=0

o]o] A validate® parse_args () & ©%35le] RGMe| A& AAE -+ &4

o},

parse_args “$e@”

I3 o Validate% 55 AR ddlo|EQ A E validate’} &&= =49
Confdir 3% 55 AR/t

S5 AR ghol A=A F
Fa3 ok

if ( (( $UPDATE_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 $CONFDIR ]]; then
logger -p ${SYSLOG FACILITY}.err \
"${ARGV0} Validate method for resource "$RESOURCE NAME " failed"
exit 1
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F - 53| ¢ I =+ validate’l fFolo|E A3 =2 E%E]'EX]($UPDATE_PROPERTY
==1)% ”S‘Eé'%"ﬂ A 5 AR} U= A 99 A (CONFDIR_FOUND == 0) 24l 38}ed
ol 3} F3}= ¢ scha _resource get O < 24519 confdire 71E 3+ AA
‘a}bh:}.COnfder]Uﬂ Z o4 WAE 7 $(CONFDIR_FOUND == 1)
scha_resource get () 0] ol ]z}t parse_args () 3ol Al CONEDIR < A5
=

1% th& validate "l &5+ CONFDIR 3t AH&-35ked g Bl 2] A AT 4 gl=
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# 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

Confdir 55 AKX 9| ¢idlo]
A sheA BHelshs 2F HA
71538t 25 A E FE 3ok

7\5]55’0‘}7| Aol validate+ named.conf ¥ Yo] &
g do] EA A S HE 2F wIAAE

Mm1m
>
o2
ofs
I3
Jl

# Check that the named.conf file is present in the Confdir directory
if [ ! -s 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 kel e A Fvalidates A3 & el = WA A& 7| S5l A3 A E
=

# 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 AHE)

validateZ} A& 0) AHHE FE5F 45 A4 2 & confdire| HEAAAH YT
ValidateZ} Asl(1) AHE FEE A $ confdir ¥ o}E 55 AR I} b5 x| %] ¢
om 1 ol FE et = A A 7 S A e XM] Al ELH’SLWP.
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if pmfadm -g $RESOURCE_NAME.monitor; then

# Kill the monitor that is running already
pmfadm -s $PMF_TAG TERM

[ $? -ne 0 ]; then

logger -p ${SYSLOG FACILITY}.err \

-t [$SYSLOG TAG] \
"${ARGV0} Could not stop the monitor"

# could successfully stop DNS. Log a messagde.
logger -p ${SYSLOG FACILITY}.err \

-t [SRESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
"Monitor for HA-DNS successfully stopped"

w A E A Al

EUEE 2] A1 &5l W update Wl &Z oA A 22 a8 S THE ~AaHEES
Zrofof gtttk At Z2 382 Rt basedir 55 A W7} 712 7] dlo| g Au] A9
7182 )i E gl AF3 ) updates tha 7E‘.—O] Rt basedir?® < 7 35}ed
RT_BASEDIR W <ol A &gt}

RT BASEDIR=‘'scha resource get -O RT BASEDIR -R SRESOURCE NAME -G \
SRESOURCEGROUP_NAME '
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b E s Al A B A SEEES HAR o] FRHEE e
ZY AT ALY BE SF JRE HASt scds_getname () T Al
43 A A

o] B& g U g0z T sl
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117 s o] A| “Stop W A&E”

118 #l ] A] “Monitor start WAE”
118 #| o] A] “Monitor stop WA&E”
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120 o] A “Init, Fini ¥ Boot WA E”
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Validate WA E

+ 7 AlutE] Lol A= RGMell o] 8l AHd 3 73 9] validate WlA=7F S EH Y
1) A 732 A A= wbs w2l 2) A B A 250 55 AEE g o
I RGMell o]l &t o] 8§ 7 Alvhe] 2= AHd 9] validate Wl& =0l A
25 = -c (AA) v —u(fHelE)HEE s EAE TEE 5 sy h

et
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Validate MlAZ & AL 738 55 AR INIT NODES®| Ffo & A5 = = Ao
7 = A) &%t} INIT NODES7} RG_PRIMARIESE A& 7 ¢ Validate:
AR et AY I1FS 32" F U (F, olHd 159 7ol 2 e A
ko4 &} INIT NODES7}RT INSTALLED NODESE AR 74 A F
HATEYol7} AAEE ZF e (dubH 07 FE A BE =)o 4]
validate?} &% § vt} INIT NODES®| 7|3t RG_PRIMARIESH H tHrt reg(4)
Fx). validate W& E7F 3&5 5= A H ol RGM o} A A& whE A ¢k Ak (ZHA
Fm o 7)ol E F9l 55 AR o] EE e oA AEahA

dole Fmel %) AY F3 T validate T v A= 9] -2 A ksl x4
AR A 55 AR AR A E th2)o] AL FH ol 585 =x EHelste
it

~

52
p
oy
°
X

2

% —HAStoragePlus©ol A Te|sl= T gt A A8 & 41838 P4

scds_hasp check® AF-8-35led HAStoragePlus A4 9| A& &l gl Ao
s Aol Resource_dependencies ¥+ Resource dependencies weak Al
28 55 JHE ALE5lo] Al o] 9E£5lE & SUNW.HAStoragePlus(5) AH 9] A
(k] = 7|eh)ell A o] AR E 7K F U th .scds_hasp check &%l 4] {5l
AA e = B5L scds_hasp check(BHA)E FEsH Al L.
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DSDL $ scds_initialize()+ thr

m A Aol A HEH S A AgE HE AtE A 55 FK o
of upebA A 53 A ARl o] o] ] A AR ol| A whE ol Rl A A
BB Ak gre AHEE F dFH

n A B A 25 ol 2] A we| At o] Esle 55 AR | Alokd 3t
S WY el ool e gho] o] EF A e v A 55 ZR |
APTE ~}-4-3}] Sun Clusterel A ¢ o1&tk DSDLS AH-&-3h= A 48 /A=
olg g B dAAARl Ao 417 & Bavt sk AL HE 2 AL EE F
S ARES ANEAT AL F e AAH T F sdsh

A 5 AR AT
scds_get_name () 7
&&= = A Aol

int
main (int argc, char *argv([])

{

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);

—

A% We mak A9 A5 0] Asat o] 55 7] a of grich o]o] thak AA Hl Azl
g e o8 Aol 4 Ahal 5] AR a7 2 o3, 2k o sve_validate () $E ohe
3} 2ol FHE 5 el

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 */

kA A 78 N ANE sve_validate () 59 FHT A7 2 ook A4
73 732 YRbAR ¢ Z app.confet= 5§ ZE T8 74 3t o] confdir list
5 =5 AAste AS & F sk ol 22 confdir_list 55 &
Ho| A B s HE o] Foll it stat () Al2d &S T8 HelshA FEE &



Start H|AE

A9l 8 T8 stare B9 v A5 E AAS A 5)7] 98] A E Fe)sE o
A ROMl )5l 5 & HLIch el Fol A48 2 o] B, A4 o5 B el 5 ol 5ol
B2 seare LSS FelaE koA doE vz e Ao ol Y
85 A9 S AT QWA 2 oi7lo) = A £F Y PN, $§ Z2 Y EA
8 shed w /A sl 2] ol RS QAR 58 =2 e Al 5o Helo|
E RS

DSDLS AF&3}o] scds initialize( FE e Elol A o]u] AL A S FH Ao
0 .9_ Xiij_aﬂoﬂ r,st]. A]XI— Ao u L sve start( ‘6]-’“0” j!._tsl-EI zr_ %%L 1;]_ r/}% ?;5:1-
T sve_wait ()& i%ﬁ}"# S = ao] AAE A 2EgEx T

o} start Wl A=of o gt %%i}% A== oh 3 Zol vhebd ),

int
main (int argc, char *argv[])

{

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 (sve_start (handle) != 0) {

return (1) ; /* Start failed */

}

return (svc_wait (handle)) ;

ol AlA Wl &= Tl X sve_validate () & T&6to] A T4 3ok A
A AL T S TR FA o] AASA WAV FH2E RS A~
S5 BelE 247k ol AR ek o & Fol, Aele) e A A NaR T s
FE 28 = A AHEE A X F dFh o] B sl FEaE 2= A A
o4& Al&ﬂﬁ%b A E= obF ge] glom RCM2 2 dho i the s A Al & 4]
ZSIEE sh= Aol FF YT 28y el A= sve validate() 7} 553 i*ﬂ(%

%)
E-3 z; Eﬂoﬂ A of) & oi L9 Fe|AEH =59 }]_%u} 74/\}) Ao 7 bR 3},
O] ko Ado] BE FelE kol A A|EE|A] 940 B & START FAILED A
e 7} 5 1/]1’/} o] Abef el tf g xpA| g 8-S scswitch( IM) % Sun Cluster Data
Services Planning and Administration Guide for Solaris OSE 7 2314 A &

sve start () FF= REo| A ZAY A Feof] AF3 74§ 0= HESHa] of } :l A 7
o] o ]

AT 750l 00] obd k& WHaHE oF Tk o] 7k A E A $ ROME thE 2

2 e] ol A ag A8 S Al 2hel 2 Gl
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DSDLE 7}53 %ol &83517] ¢8| sve_start () $+ scds_pmf_start ()
2| E| & A}-8-3}d PMF (Process Management Facility)oll 4 -6--8 Z & 1315 A A&
UsHrh o] e elel= w3 PMFe A 9 %4 7] 5 (pmfadm(1M) 2] -a #Fd
I RR)e AbEste] TR A~ A A S e

=2

o

e >

2|

Stop W& E

A 8 7Y stop W W AEE S8 TR FAGH] $E S AE i

41 RGMel 98l =&}

B Start HAE7} Eo A AFACE dE A 27
HAE75EE 5302202 stop WA=+ HEYolofof g}, welA stop "
AEE S8 ZEIH O 3 b

O %O

d 7 o]
ule}t o] 71 & RGMol o3 Zel 2 =9 5lE AR E} WA sl A E 7hA L
FoasUrh wetd S8 2 aW S TR d ANTE A A T 2 SA
F (el STGKILL A& SallAets S8 22 a3 AAZ FA8= S Y

A Al =32 E stop Wl AEE ARG Ao] T8 g ok ek = 9) 9] Aol A
Stop_timeout® TEE FA A& 7+F5ka AF1S STOP_FAILED A | & F7]

i
mf E-of] o] &g Fedo] A 7] H A = =5 el of g

DSDL ++ 2 2 E] scds_pmf_stop () & U A SIGKILLS Z & A 2o Akt oh

SIGTERM= &8 &8 Z2 & Felglo] FAA 77 Mo &) &4 221
ol &) o] FHEEl= scds_pmf_start () & 53 PMFel 4] A
7Pt o] e e Elel ek AbA & W82 186 #| o] X “PMF 7" & F 23514~

>
e
o
[o
T

L.

AF7tA b3 E A= Bellof w2t §& 22 S $A57] 3 &8 22 5
A F4% sve_stop() ol 2 7HA s stop WA ES thS3} o] THI F A
th o 7)ol 4] svc_stop () T scds_pmf _stop () & AH&8t=A] o F-= =2 & 3}

5
™ $4 Z2 IS start WAES F3 PMFel| A A& E4] of Lol npe} Feba A

ek
if (scds_initialize(&handle, argc, argv)!= SCHA ERR NOERR)

return (1) ; /* Initialization Error */

}

return (svc_stop (handle)) ;
svc_validate () W& E+& stop M AE 2 F&lol 2S5 x| 5 th o] = A2 H
A EA 7} e X stop HlaEel A o] Eo] S8 T2 aw FAE A8l w

Yt

~
ol
L]
™
3
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o
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o
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Monitor start "W|&E

RGM= Aol gt 2 7 2| & A ZH6H7] 918l Monitor start MI&AEE E%f’{}
Ut &7 EUE = Ade] Helsle 3+ 22 a3 o A& ‘/] E{ gt o}, X]‘%_ e
THE dutd o g gt o AYSE = HEY HEoR 2 F FUHE A

t}. Monitor start W wlAE = o] HlE& A G QAR 4] XL“]-i o] AF&5Y

B E dE AA ] LR EAE Qe ng(dE 5o, ZYE dHZo] TX] | i %%
Zr o] RUHEHA & T SlS)PMFE_ Abgstel BuE S ’*]ﬂ
DSDL # 2 2 El scds_pmf_start () = &57F EZUEE A &3] 93 A
Aggch o] FEzlEl= ZUH H& Z2 a3 A JZ o|F(AHd £ 9 w4
= 79 Ao 3 RT basedirel A A)E A& o) o] a]E ]
Ao g A AE = e LX] 5}7] $18 DSDLell &3l e ==
Monitor retry interval B 2 Monitor retry count & 55 AEE
‘4. F e b #o] RGMel 2|3l X'XS %554 drjgts B E I Uﬂ Eof &9
B % (5, -R resource -G resource_group -T resource_type)©] B ¥ o] ol 5 U517
ﬂ*g-g AUtk o] A2 ZuE dl& 78 AA N A scds_initialize() FEE

0]’03] a5 B4 AP S QA ok B 9wy o) g RES W &
X]'Xﬂ = ARl sk Eﬂ "%ﬁﬁ‘/l‘:}.

Orr{o

rr

n}

e
o

Monitor stop Ml4E

RGM= Monitor start Wl&AEE &8l A|AHE &7/ ZUE dl &5 A X 517] 91350
Monitor stop A= Eg?ﬂb]r/]- o] W w AL o] A= Stop “ﬂ/‘ c o] Al e}
=22 a0 2 A2l g} wheb4 Monitor stop Ml4EE Stop HlAEAH HE
ol A1} A of g}

scds_pmf_start () TR E|E AHE5le] 2 TEr B &2 A A
scds_pmf_stop () TR EE AH&sle] 57 RuE dE& FA ok
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Monitor chec

ZFgle] gk Monitor_check 2 WAt E S8 AH R=7t AME vtAHE 5 9=
A(F, Aol o3 Bl u gl S RIS ruo ] AF AR AP L 9l
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A=A #Felstes Aol E@‘%L]E} 114 o] & “validate WA=l A= ZAAH 7
Watel] o8l FYE == sve validate () &5 O] = —l—\% F| &gk o] 5]' AL Eelst=
o 3lF o

A 8 ol o9& Helsl= EXH % Z2 33 el Monitor check Wl AEE
Al shod W 7L A] F7F 2] e S 5yt Mo nltor check W £ 5= 520
A s ot 2 W A9l 25514 $E 2 T8 of it DSDLS A&k 7l kAo
AT AN 5% AHol 88 mzad 54 A58 TUNL B0 44
svc_validate () ¥4 & Monitor check W& E oA A&-5t= Zo] F5 )

Update M A%

RGM Al 2~El e Abef| ok BE WA At E A A o Aol A &5h7] $lEl AL
L :["549] Update MlA£ =5 353 th Update Wl &= A o] A x| =zl A
EHO] LE(NE AS)el Aut &5 T

RGM< Update UﬂiE% A3 sl7] Aol AHd F3 9] validate HAEE A2
) = =

=2
o)Al w7 E A2l FAL AL 53 Tl 34% 5 95Tk validate W4
SR a7k 95)7] Aol 5% 5|0 Ak W ol
validate Wl 2o la) 7%= & olgleh Bkl Ado] A AR A4S
% 9% WA babol A% Fol pdate WA ST} 5E T

AL F38 MU AE FHCZ U0 ES 4 V5 Wt 55 ARE AT 2A
sk RTR 1} o) o] A] TUNABLE = ANYTIME 2 & 22 o83 52 &Kol T A3 of 3]
of, b o 2zl 78 A= Update WA E Fd o] H AT ZUE HEE thA
Al A she 79 & F U E dlEo] Al gdte A /8 FHY RE SF ARE A
Z gdlo]Ed £ glojof et AE AT F slF e

® Thorough Probe Interval
B Retry Count

B Retry Interval

® Monitor_ retry count

B Monitor_ retry interval
B Probe_ timeout

o]‘_ﬂfﬂ THE ARE &7 ZYH dlo] Au| o) A& Halsts W, AEE A At
= HE, & F5 FA3517] A6 A8k 715 7H4E, PMFEe] 9 & J_%— B el A
BE= A QA Sl dFE v AT o2 S5 AR o] EE :rL??ﬂ'GV]
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~
ol
L]
™
24
plo
o
o
o
lo

19



Init, Fini % Boot W4 &

ol g Wl A== Akl | API AFeFol o) & 2 5]‘: Q34 =] v 2=y

DSDLel| 235 A& 72 o] 23 v 4= o AL J‘LO#TXl sk e A
3% WA= ol @ v AETE P e 73% DSDL«] li% o2l g Ml a ol A x
AFEE gl HLeh RSO 2 Tnit W oot M AEE A9 58 TANA 54 2
Qe Tt E Aol A EUF T Fing WA= A ‘}Zﬂ,ii Init ¥+ Boot M4
o Ade A Histe e FFE U

I

< 7Yt

m FHe Fol SE Z2 oo A E AU HoE BUHEY e U E dZe o] £F
S S8 Z2 oy SR 8] T AY FIEE I o E S sk
DSDLell = Z<bgk TCP 714F A u| 2ol ti sl Ael HALE 3 6H7] ¢33 & 7hA] /-
2| E] 7] 5ol 7|2 22 A FF Yl HTTP, NNTP, IMAP % m POP3 %2 ASCII 7|4 =
ZEZS e & Z2 Y2 ol FEHEEHE *P%M ?—z & gl

B Retry interval % Retry count A 55 HEE AFE5lo] §-§ T2 170
A kg gt -riﬂ S FAUYe 58 22 a9 o] ¢HA 3| A3 shH PMF A4 2~ HE
7F a2 ohA] A& of sl A B S8 ZE I ATt A& A E o] ¥
Ao = *73'1]6L SE=A 011'1“5 RS }}L]D]- DSDL % 2]E] scds_fm action
() ¥ scds_fm sleep ()< o] 7IWH e FdE A Hsl7] o EH 0 Ao

n A AR S8 22O S thA] A RS AV 28 A 1Fe Hd e
W Al Z)S T3t DSDL f+ 2 2l €] scds_fm_action ()< 01315& dreEE
TFAF Y o] HrEElElE o] 5 915 AT Retry_interval (£)oll 4] @A) 747 77
= A A E A4

m FE| 2 e GUI R ol gl sestat oA S& 2203 A E AHES 5
NEZE A A E ol o] Egoh

DSDL #¥ 2Bl = o7 BYE d&2 F Fx7} o] Ao Zo| Yo a A= H A

2 7 oUEs AAEAE
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DSDLE AF&3led 33 &7 T e £

m PMFE 58 Z2A A 52 g#o] 57]4 ]Ol B E scds_fm _sleep ()l 9g &4
ZR2 O3 ZZ AL F A 0] A IF A A& A °] Fol A Uth o] & & F ZUE
7K A ahod ol el E e S A 5 mE e Be Al o
25 OI'“‘/]‘:} 5 FHA| AlZko] & Zol & 7] wltol Au] 2] 7FgAd o] Akg
=

m RGMP°] scha control (3HA) APIE 3 ‘SH AU~ A el = Al =8 AF
& ¢ scds_fm_action ()& @A &7/ 7|55 AAAEHANZ YT o] fre= Al
7| Z-0] o]v] Retry count °|4te]7] uf L°1J ok By E g o] oh “‘Ji"ﬂ A —A]
ola sty tl &2 Ae] HAALE AF AR A5 F 9= 3% scha_control ()
IES ‘3]'*] *] Eh o] & AR EY ufebA] wpx] 2 vl A AR & = A3
°| Oj]ﬂsl a3tk 715 & v AASYH &7 EUE = vhs HEE Ao 2 4%
A AR S 2 A Z (A E 01 =& ZE2 I3 A AE F3) A I Al =

=3

m A3 A7) AR A S A EH]-E scha control () = - U
o] 7] o &l scds_fm_action ()& A A2 A3 2] 7 & Eil%ﬂ Y i 7]%%
A sHA syt

B scds fm action() FEEIE = AT 7| Fe wet AL A E
SCHA RSSTATUS OK, SCHA RSSTATUS DEGRADED %+
SCHA_RSSTATUS_FAULTEDE St o] Ejtuich wpebA o] Ael & S8 28 Al ~H
Fheof] AHg-3 o Sl Th

M

T
[e]

03“_

el A -S4 Zras S A A A2 W] 55 AWy Fee]E (e
svc_probe ()l Al = b3 2 dnbAel F £z F3E g

for (;;) {

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

*/

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.
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*/
htl = gethrtime(); /* Latch probe start time */
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) / 1le6);

/*

* 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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A= DSDL A4 778 79
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dolB Au]AE CE A ET 7
Server$) 1] t}.

o Aol 3 A1t the3} L5 e,

123 = o] A] “X Font Server”

125 #| o] A] “SUNW.xfnts RTR ¥} 4~

125 ¥ o] Z] “scds initialize () 57

126 #| o] A| “xfnts start WAE”

130 #| o] A] “xfnts stop WAE”

131 ¥l ] A] “xfnts monitor start WAE”
132 ¥l o] A] “xfnts monitor stop WA&E”
134 #| o] A] “xfnts monitor check WAE”
134 3| o] ] “SUNW.xfnts & H T E”

140 | o] A| “xfnts validate W A4E”

e e
olo o
ofo
(&

fu

X Font Server

X Font Server= Zelo| A Eof & U & Al F5l= 7Hekgk TCP/IP 7| HE A ¥] 2~y

oh ZFetoldE= FE AEE 8A5H] ol Aol A5 A= tazeA 2F

oS 9l ﬂﬂ}olﬁEOH 73]-‘*3“/]‘3}. X Font Server H| ¥ A 8] o] Z]

/usr/openw1n/b1n/xfsi TFAEU " &2 ol inetdel A A& Y ey

A MZ2 4% /etc/inetd.conf oA & dE-o| fsadmin -d B E 5ol
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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
Ef 20| 235 o] gJ&h S| AH B A= A 9 A A4 FE T EE
A= xl—o]. Al 2Bl o] A 22 do|E{W|o] A 2] vt .\?LA]_E. S A Bego ia{ Sun
Clusterell 41 2] X Font Server A}-&& 2| A 3}8 4= sl5vth. o] gk 73 9o A2 A=

pil

fontserver.cfgs HAsted & dlo|e{w|o] 2 9] A E 5 vEed sl of ght}

ful

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 Ul 0] 5415 TCP £ E Ho = WA 0 & “fs” ¥ E (W 7}
/etc/services F LA 710022 FolEhdvoh 28} A AE Be| A= xfs
&9 -port £4E AHESl 7|2 AR S FAIE T dF YTl suNw. xfnts X]‘fJ
o port_list 55 FHE Agsle] 7|23t A4St xfs P EolA -port &
A A AL F gl o] 52 QRO 7 HgHe RTR ﬂP‘”"ﬂ‘i 7100/tcp® A
gt} SUNW. xfnts Start Uﬂ/\‘:"ﬂ*‘] Port listE xfs WHEY -port &4
ATLG I sk o] 1 A9 ke SE WS E A ko
E 7| B2 7100/tep). 1Y AL FE & :[L/‘EJ%L 745 43l port list 55 A
woll Bl e thE gbE Al ool thE BEE 9T F b S0l AT
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SUNW.xfnts RTR ¥}
Aw g ch, o] 9

o] Aol 4 SUNW.xfnts RTR 712 €] oJ2] %8 5% 4wl vha 443
o] 7 5% Aol ek et of Aol 4 A wl A obgleh. o] 2l gk AH e 29 o] x
[e]

At g A 1 5 AR ARE AESAAL
Confdir list 4 o5 AR vt Zo| 74 t¥ & B HH ez 555 4

ERinsis

{

o5

PROPERTY = Confdir list;

EXTENSION;

STRINGARRAY;

TUNABLE = AT CREATION;

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

Confdir lis

£ 5% YN 8ghe ARsta sk el se Bel A A4S
wE o) v s el g 49

BA
it 24 715 °] AT CREATIONS Z A| g% 2 & o] 3k

Port_list 5 AR vt Zo| A dZo] FAlste 2EE AHE

{

PROPERTY = Port_list;
DEFAULT = 7100/tcp;
TUNABLE = AT CREATION;

o] 5 AR A 7 E3ES Adstn g Ze| A8 A As ALS whE o A e AR
7] obw 7Bk AW R AR EA] AT = gl 24 7] 5ol
AT CREATIONC 2 A|FHE| B2 o] gh& 5o AT & gl

| 4] scds_initialize(3HA) #+E

DSDL-> 7} 24 v £ =7} v &= 9] A2 B3

32T s a7y o] e uE A S FHEY

n Sz oA deole Au|AmAER AYEE HEE A arge 2 argv)
A2 B A et dloly MujAvlass WYy E A FoF AelE YT



n 27 @S 278
m o5 RuE HA AR HS T

scds_close () T E AH83l0] scds_initialize ()l o) % AdEs A4 o]
&3 eh

126

xfnts start Wl&oE

tlo] 8] Au| 2~ A& _azﬂ—s}b A 1Fo] Fel A koA kel Ae) 7} B AL}
Apglo] A 7He kA = 73'-?* RGM< 3l =04 start Wl AEE &3 Th
SUNW.xfnts ¥ & K}Tﬂ oA xfnts start MlAEE g =04 xfs dl &S
24 skt

xfnts start WI&E & scds pmf_start ()

& 53 3ho] PMFl A o &8 A 2]
ch PMFE A5 A o] 2 A4 2 753} 9.7 2]

Elobe] E3he AT q

F —-xfnts_start oA WHM 352 4 7tx B4 =Y B 7|52 T 5=
scds initialize ()l Hidt & ]‘;}(X]“ﬂ 6]' W82 125 | o] A
“scds initialize () &7 % scds _initialize(3HA) 2™ Al o o] x] F=x),

A A Az A E

X Font Server®] A|Zt& A E£35}7] Ao xfnts start W& &
svc_validate () & 5%&3lo] xfs W& A Hsl7] 913 A7 74 Ol A=A 2Hel
o oh (AR & W S8 140 ] o] A “ants _validate Wl&E” FX).
rc = svc_validate(scds_handle) ;
if (rc !'= 0) {
scds_syslog (LOG_ERR,
"Failed to validate configuration.");
return (rc);

SIS e

xfnts_start MAEE xfnts.coll A% sve_start () MAEE 5%l xfs ©l
E5 A A} o] ol A= sve_start () ol B3 A g}

xfg B 2L A #sh7] 93 HE L ope 3 24}

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 () TEol g obF Apgel] Fo| g,

H
SCDS_PMF_TYPE svC "7} W A& =2 T30 & o o] ¥ A]H]

oz AWk o] WAEE EE O F RUHY 2 £330 S & e e
Mﬂﬂ%mﬂqq
® SCDS_PMF_SINGLE INSTANCE "7} M= o] & @ AR~ Ap o7 AW

S|

m cmd "7 M= o] el A W E Y

2k o et BE AP S BUH SRS A Ao

Hhgto] 5| 7] Aol sve_pmf start () & T3 2ol portlist Txol €35 v

< s Al g

scds_free port list (portlist);
return (err) ;

sve_start () ol A Hkgt

sve start V7t ATAHOZ HIEE APl 7| E S S 22 09S
J

#ye %GL]E} w2bA sve start () ol Al A3 WA A& wEEES

=2 a8lo] A FU%| 7Aba of ght) e Al
21—9] A]Z_]_—O] al 3]7] tcHl'i—oﬂ 7(/\] /K]__S-—S].X] R e %E]_
svc start ( 2T = o3 ol xfnts.cc’ﬂ 73 9]
SR e s A

/* 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.");

}

svc_wait() Fre oI 2ol $8& 22 IS HAlste W 28
A& d7] $18 scds _get netaddr l:Lst(3HA)T§: &

/* 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);
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return (0);

/* Call scds_svc _wait () so that if service fails too
if (scds_svc_wait (scds_handle, SVC WAIT TIME)
!= SCHA ERR NOERR) {
scds_syslog (LOG_ERR, "Service failed to start.");
return (1) ;

}

/* Rely on RGM to timeout and terminate the program */
} while (1);

=

F-F a7 Ao xfnts_start H & E o4 scds close () & &F 3149
scds initialize () ollA &2a AL o] &3t AA @ W82 125 o] A
“scds initialize () 7 U scds_close (BHA) A A # ol x] & F R34 A L.

xfnts stop Wl4oE

xfnts_start MlA&E7} scds_pmf_start () & AHS-3Fed PMFel A A1 8] ~ & A] &5}
B % xfnts_stopv scds_pmf_stop () & AH&3ke] Au] 2SS F A et

F —xfnts_stop? A WA =& 9 7tA T A4 BE Vs TH s
scds_initialize ()l & &F P ch(ARA g &2 125 # o] A]
“scds initialize () &7 % scds_initialize(3HA) AT A o] x] F=x).

N

xfnts stop WA=+ tha 3 2ol xfnts.coll 2 sve_stop() MIAEE 35F

Yt

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.");
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return (SCHA ERR NOERR); /* Successfully stopped */

sve stop ()8l scds pmf_stop () &5 TEl ot ob5 Abgtel] Fo| g
%

m SCDS PMF TYPE svc w7 s
2o 7 A} o] W AEE e 9 F WuEY
F A S gl

® SCDS_PMF_SINGLE_INSTANCE "l7§ W<Fel 4 Al 55 AlE e},
=
=
KN

m SIGTERM "7l Mg Al )l A~ E TZ] £ ul A A5 E A o]
a7t 2 ~E FA 8k o] A 4 ¢ scds_pmf_stop () S ULKAE F
A8t7] $l8 sTGRILLS Hul™ o] Als = A& A9 A7t =3 2 75 Hhghghy

x

o}, A4 W82 scds pmf stop(BHA) AT A Hl o] A & F xR AI L.

m AIZF 2 A stop timeout TF AR YT

F -3 53}7] Aol xfnts stop WAL=+ scds close () & 3 &5}4

scds initialize ()l o3 e AL A o] &3 ok AA g &S 125 7 o]
7| “scds initialize() 7 % scds_close (BHA) 2 A | o] A & Fx35}4] Al
o

xfnts monitor start WA4LE

RGM- == of A IP%OI /‘lxﬂﬂ —TF 257 ZYHE A A5 #lel sl =l A

Monitor start Uﬂ =5 55tk xfnts monitor start WA=+
scds_pmf_start () & AH8-3le] PMFel| Al ZUE ol =& A Ay o)

-r xfnts monitor start® A WA €& % 7x] A4 2] Bl 7l 5& FY 5t
= scds initialize () ol Hdk &4 DI-(XPH] &2 125 | o] 7]
“scds_initialize() %MF” 4 scds_initialize(3HA) ™Al #l o] A FHx).

xfnts monitor start WA&E & oh53 o] xfnts.coll A% mon start W4
=2 5&3h o},

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);

8%« 1 & DSDL A #3 7d 131



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 */

sve_mon_start ()2l scds pmf start () T ZFol N3 b5 Aol F95

ot

m SCDS_PMF_TYPE MON "7 Wl A|Aateh 22 3 & © F w2 Ao},
o W= g Blol ] Au| At ohE R0 88 T2 18 g AR 4 oo

th
m SCDS_PMF_SINGLE INSTANCE "7 W& o] & &bl 2wl A Al o7 AW
Lt

®m xfnts probe "I7] W¢= AIAS EuE H & AE o BuUE & oE
o

T H
n PR ) S 08 AP BB £5 2 AR ake o] el Bl dE By

Sasie

F -%5317] Aol xfnts monitor start WA&E+& scds close() &

scds initialize () el ofal &t Ad& AHAY o] &3hvivh AHA g &2 125 3 o]
Al “scds_initialize() &5 ¥ scds close(BHA) A7 A gl o] A& FZ k4 Al
o

g,

xfnts monitor stop WAE

xfnts monitor start WAE7} scds pmf_start () & AHE-35le] PMFel| 4] 4 ¥
&5 A A5 P& xfnts monitor stop< scds_pmf stop () & Ab&35le] B E
vl &S F A 3o

F —xfnts monitor stop? A WA &2 2 7HA] B 2] e 7|
scds initialize () ol Hgk & U oh(ARA & W82 125 F o] A]
“scds_initialize() ¥ ¥ scds_initialize(3HA) AT A # o] x| F=x).

ofr
rir

% 5yl
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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}

o] Wl 2E=E =3 tlo]E] Au] 2} o 3o S& EEE:L%E% FAE 5 ‘ii%bl
=3

® SCDS_PMF_SINGLE INSTANCE "7} W= o] & ol ol A~ Ao 2 AWt
Yk a

n SIGKILL W7 Hee A dAHAE FAEE W 4SS A5 E A

A5} A A x] Sl=d A& 39 scds_pmf

s
E g b A W82 seds pmf stop(3HA)) BRI

}o

m AZF 2 A0 Monitor stop timeout & X S

# _%53}7] Aol xfnts monitor stop W AE+E seds close () & 3E3}4
scds initialize ()l oo 2= ALS A o] &3] ch AHA g W & 125 3 o
Al “scds_initialize() &5 % scds_close(SHA) Arg A H o] A5 A A
S
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/*
if

}

rc

xfnts monitor check W|A4E

RGME 95 BUE7F Ahglo] 2% A 1§ S e v =22 AU }eu

wj "t} Monitor check “ﬂ/\E% FZHth xfnts monitor check ™4

sve_validate() WIAEE 5&3lo] xfs &5 X Hs}7] 913 A A g A O] A=

A gl g oh(AbA gk W 8-2 140 o] A] “xfnts_validate Uﬂi‘f_" Fx).
xfnts monitor check® A=+ th3 25

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

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

= 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);

134

SUNW.xfnts &5 24 H

RGM2 == ol A4 AF¢lo] A] & Fof pROBE WAEE AR 3 E354A] ¢

Monitor start WlAEE &&3}e] B E & Al AP Th xfnts monitor start
v &= = PMFO| Al o] dloll 4] ©F e & A& o) xfnts _monitor stop "4

= .9_71— E_‘/] E‘] Z]?ﬂ'b] D]—

SUNW.xfnts &5 LU HE o} 24 & F3 o)

m xfs9 72 7hebsk TCP 7] HE A1) =
L3}ed xfs AW 111%9] A E A7) A o7 BE

® Retry count % Retry interval 53 AEE AF85to] A|ZE A ol
2R WA st wAE FA S %
E] A 8| AE thA] A ZHEEZ| o}.L]U:] oo et

A .
Y scds fm sleep() ¥ ol F4 UL 2R 7|HE 7|2 A o2 A A3}
9] = g

® scds fm action ()& AF-&-3fed ¥
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qfulo) Eabe] Fel £ w el % Abg A Qs o] 2ol 4 245 S o)

[ &

xfonts probe T T

xfonts_probe WAt es FE2E FEPYeh F2E5 783517] Aell xfonts probet
b A S FE o
o3t o] xints Ao W EY T F4 AL S A G

/* 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
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* 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.

874 « 415 DSDL A #3 ¢
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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.
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*/

(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

o= o)

o5 el e A%

xfnts probe Ml&ZE & scds fm action() & EF3te] £ A& AA P o}

scds fm action() 9 =2]& o3} 25 ch

® Retry interval 5% ZXol AR H A7 el A +4 Asf 7| F5 74 A3t
Ut

o A A7 100 (AT Aol E R A Holel Aul 2% eha) A gle
Retry intervals Z33lH 7| 5& A g o

=
Retry intervalell A= A|ZF ol A A] =} 314
e 230 35 dolE AMulAE Al Y e

o & Foi, HAL7k xfs vl

, < AR spA R
thool= A7 A Fol ARt AA E A dA AR 2 E AT E 5 la& ERY
vtk AZ2& #+= dl A9t scds fm action () ol F2A A3 h(50)0] A
c}, o] gt 1]"]51 An]| 25 A Al =eb7] ¢l A ghach A At A 7)ol A FrA| B
SERE)
o5 A A el “]‘Hﬂ A F7)ol thA] A sHH scds_fm_action () ol 4 A e
st Al 7] Fell 3t s00] Tt o Al A Ash ghe] 1000] 22

scds_fm action () < dlol¥] Au|2E tfA] A& o}
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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) ;

S AE el Au HlE o] A& A AT S gl

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 A R7t & LES A A

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

m do]E A~ st A 1Fo] Eak & 4 s} oAt VEY A F4 A4
& 2T

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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HH3ks] 7] Aol sve validate ()= 9% & A& & Al ghvich

finished:
scds_free net list (snrlp);
scds_free port_ list (portlist);

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

F —xfnts validate WlAE+ F 557 Aol scds_close() & T &3}t
scds_initialize () el o3 SFE 2L A A o] &gt AA T &L 125 7] o]
Al “scds initialize() &5 % scds _close(BHA) A7 A dl o] A & F2 k4 Al

o
.

xfnts update W|4E

RGMZ A3 F2l Aol sl 55 A7 WA= Aok 2 S el 7] 918 update ™
EE &5} xfnts tﬂolEi CHp] o) g M AR S AE 5% A 25 ]

B o} el g o} whebA “iﬂiﬂ‘”tﬂolEE‘ mjultt xfnts t

scds_pmf restart fm() & TE35}e] &7 EUEE thA] A Z7 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.");
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SunPlex Agent Builder
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ent Builder

Vendor Hame: Application Name:

SUNWY ak? |

Working Directory:

‘homesbrian:/project ‘ ‘ Browse ...

() Scalable (% Failover [v] Network Aware

Type of the generated source for the Resource Type @ € () ksh (1 GDS

steplof2| Crmate || <<previous || Nextz> || cancel
e
< | ’|L
1991 £7] 3}H
F -GUI HA S AA A2 5 gl A5 W5 E B 9 o] ~(155 #| o] A] “Agent Builder
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whEal pAske tEEe) § RbeE e A Al @ 128 BRE AT
ok =gk RtS e Ao FF(E e B A E o), 7E S8 2RIl
| ? =

e
< A5k
} 2 Creates A1 ®

%0 ol ofX ol _‘Q
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=71 2kl el A o).

F/] of] A Agent Builder= A %@ 7% Agent Builder®l
4] Create ¥ Configure 3}

A
£ 58 go 278kt

—l-m

mlo

Agent Builder 3} ] ¥ & HE= |57 W5 AR W ol o gk o] A2 160 # o] A
“Agent Builder B4}" &

A Frad g vhbE7] 913 A WA 24 = Agent Builder S A1 A E W vERLE= Create 3t
He A= Ay vhs 2= BEo A RE YT F2] Create 3h = 1o
w4Th
Nt Builder
File Edit
. Vendor Hame: Application Name:

SUNWY ak? |

Working Directory:

‘homesbrian:/project ‘ ‘ Browse ...

() Scalable (% Failover [v] Network Aware

Type of the generated source for the Resource Type @ € () ksh ()

"}“{/ Step 1 of 2: | Create | | <<Previous | | Next== | | Cancel
- s L= - = !
SOLARIS
—Output Log
Creating a failover resource type. -

Creating the riconfig file ...done.

Cloning and modifying Makefile .. .done.

Cloning and modifying prototype ...done.

Cloning and modifying README.ab2 .. .done. hd
| ]

2% 9-2 Create 3}

Create 3}Holl & th3} 22 Z =, ghr] o W& gl shelzto] £ s o] 95T}
®  Vendor Name —#t] 13 o] FF QA& A sl o] 5. ol 3F A& F4] 7%
= AR sA R i S F QA S FeA AEEhE BE ol ol AER YT A

o Abg sk 4] 2.
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Builder A2 % 2 FA” upx)at BR o) dn S 2x5HAIA] Q.

L4 JHE 93 F Create =& F2A4] A1 L. 3t o}l ¢] Output Logell 41+
Agent Builder7} =3 Q] #¢)& 2 A3 o Edit ™| 57l A Save Output Log ™ % =
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Agent Builder’} 435 0 % ¢t5 5 Next HES w2 A 73 S 45T 5 3
+ Configure 3t & E A2

F - A A A 2e A o) = ]éolﬂ‘], A WA <A (Create) 5 ¢ E 3 oha
83 g 2} Agent Builderol| 4 €t 58 24 & G ol 2] A ¢4 3L Agent Builders &
S g FHTh(154 o] A “gkEE A4 x *P%” CES)

Configure 3} A&

Agent Builderel 4] At€d 73 1H57] 5 $ 83 § Create 3} ol 4] Next =2 A9 5}
W tha 233} 2ol Configure 3H4 o] Yeb Ut Ak 73 & w57 Aol &=
Configure 3}H & HA| 2~ 3 & glg o

File Edit
Start Command (or file): Timeout {in Secs)
‘ ‘ ‘ Browse ... ‘ ‘300 ‘
Stop Command joptional): Timeout {in Secs)
‘ ‘ ‘ Browse ... ‘ ‘300 ‘
Probe Command {optional): Timeout {in Secs)
‘ ‘ ‘ Browse ... ‘ ‘30 ‘
Step 207 2:|  Configure | | <<Previous | | Next=» | | Cancel |

Creating a failover resource type. -

Creating the riconfig file ...done.

Cloning and modifying Makefile .. .done.

Cloning and modifying prototype ...done.

Cloning and modifying README.ab2 .. .done. hd

| ]

1% 9-3 Configure 39
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m  Start Command — 7| & §§ Z2 135 A|As}17] 98] UNIX ol A2 4 9=
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7 Cluster Agent 252 A& o] 3}do g 4l &3 & 35 vtsolof It

— Cluster Agent 2.5 = 4 _5 st# = A| 24l °|| Sun Cluster, Sun Java Studio A & %!
]ava ™ 147} A A F o] ARG = glofof jh T

1. BE AH&A v AH§A A4l Cluster Agent 252 AH83 5 I =5 A1 A5 Y
72

" BEALAAALE E A Y AT A 2ol 433 oA

# cd /opt/slstudio/ee/modules
# 1n -s /usr/cluster/lib/scdsbuilder/scdsbuilder.jar

F - /opt/slstudlo/ee o] 2] 2] t] & E 2] o] Sun Java Studio ZZE A E A
g AL o]l tHAEE] AZE A} L AT} AFLE AR E G g}

m AREAR ARAIRE 2RSS 5 G 5HE ' modules St HE B HEY WS

% ed ~your-home-dir/ £fjuser40ee/modules
% 1n -s /usr/cluster/lib/scdsbuilder/scdsbuilder.jar

2. Sun Java Studio £ Z E | o] & F A | t}7} e} ] A =g o},
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http://wwws.sun.com/software/sundev/jde/documentation/index.html

v Cluster Agent &5 A| =

th& 2 Sun Java Studio 42 = E 9] o] o] 4] Cluster Agent &5 A At st= WS A s}
= %7:” gyt

l

—
MUJ

un Java Studio I+ ¥ ®l el A A E 575 A YA Y =F Z5o 4] clg oo
& 754k

New Wizard 8}w o] v}E}b o}

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. Select a Template 3ol 4 2 28 A% o}t 2 23 F3}4] Other T Holl I+ 7
£ F§Urh
@ [ Cther

Other |57 7} @ & ot
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@ 3 Cther

Sun Cluster Agert Builder
Weh Bookmark

Group of Files

HTML File

Propetties File

Text File

EEE L)

3. 71 e} #5794 Sun Cluster Agent Builders 4 ® 3} 1L c}5& F+5 Yl
A=

Sun Java Studio-& Cluster Agent 2.5 o] A At 3 WA
Sun Cluster Agent Builder 3}% o] 1}E}y] E}.

New Wwizard — Sun Cluster Agent Builder

Agent Propertles 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 &= Z E 9] & A}-4-5}= 2 3} v} A 7LA] & Cluster Agent 253 A4y
ok dH A o] 2s FLFU d & S0, o 13 ol 4= Agent Builder &= Z E 9 o] 9]
Create 3} 7} Cluster Agent =5 2] 3 A | = UF 5 7] ubH Al - Sun Cluster Agent
Builder 3t oll L =gt A8 FHo] Fof slvke AL BofFu
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Vendor Name: Application Name:

SUNW a2 |

Working Directory:

‘home/brianx/project | | Browse ... ‘

() Scalable (® Failover [v] Network Aware

‘ Type of the generated source for the Resource Type @ C (0 ksh () |

M4
v Step1uf2:‘ Create H <<Previous H Next>> H cancel
- s = L M L
SOLARIS
rCutput Log
Creating a failover resource type. =

Creating the rtconfig file . done

Cloning and madifying Makefile ...done.
Cloning and modifying protatype . done
Cloning and madifying README .ak2 ...done. R
af D

13 9-4 Agent Builder &= = E 9 o] 2| Create 3}'H

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 |

2% 9-5 Cluster Agent =5 2] A} & wHE7] #} A} - Sun Cluster Agent Builder 3}#

Cluster Agent X5 3} Agent Builder®| #}o] %

Cluster Agent X5 7 Agent Builder= o1 2] 7}A] ®ol| A u|5z3}hA] vk of7ke] Afo] 4] o]
AsHch
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m Cluster Agent 25 ol A= -+ WA A & w5 7] #p AL - Sun Cluster Agent Builder
el H FEE 72 Aol A Fyo] A4 9 A A Hd’;‘ﬂ sy

7] wpd A} - Sun Cluster Agent Builder 3} of| A{ ‘4%% =29 X} & o] Rt
A A gyt
Agent Builder®| Create 3 | 4| Creates ‘F 2% 54| A4 F3 o] vh5o{ A a1
Configure 3} ol 4 Configure® “F2%H At F38 o] 743 ‘/] o}

m  Agent Builder®| Output Log el “YEbt= A B = Sun Java Studio Al ¥ = &
3 o] LEFE L T}
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10%

il ol o] B An] 2

o

| el A= duk dl o] ] A{n] ~(GDS)ell wisled A 5} al SunPlex Agent Builder %+
3% Sun Cluster 2] W& & Al-£35lo] GDSE AF&-3l= Au| A5 gt = S Ay

bt

i

m 169 d o] A| “GDS 71 &~

m 174 | o] A] “SunPlex Agent BuilderE A}-&35}e] GDSE A}-&38}+= A v] 2~ uk&7]”

m 178 #| o] ] “3% < Sun Cluster 2| % & AF-&35le] GDSE AH§-3h= A v~ vEE
7] ”

m 180 7 ©] A] “SunPlex Agent Builderol ™t % & £ Q5| o] 2~

GDS 7| &

GDS+ ©<3t U E9 3 1A & =2 1% & Sun Cluster Resource Group
Management Z#| % 9] 2o ¢ of 7hEA & EolAY A 7He s wtE= 7
vk o] 7l el A= ¢ o Zr ool 7S Eol AW & 7

o ©o
st vbs A | o] HEE A H a7} gt

w2

-

J

i

N

ofr z&

GDS+ Aol Hatd = st bl o]l Au] A ivch bR Hatd =l bl o] B A]n] 29}
e A 84, FW W AE(rt_callbacks(IHA)) 73 2 A9
)

7

=
(rt_reg@d)= TR F s

A At E A Y 53
Ak Hl o] E] M| A 8 SUNW. gds+ SUNWscgds ol 7] #| of] £ 35| o] gl 5o,
ZH2~HE AAE W scinstall(IM) FEEIE] 7} o] H 7| A & A X g ok
SUNWscgds 3 7| Al ofl = th5- 3 22 3t o] E3hE o] glF )

# pkgchk -v SUNWscgds
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/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
GDSE AH-&35F+= o1
GDSell = SunPlex Agent Builder 4 &2 I E R ¥ (scdscreate(1HA) F&)o|v} &
3 Sun Cluster #2] W& AF-&4] t}

m GDS= AA A4+ & sk
m GDS®} GDS®| v &= &= AbA o

® SunPlex Agent Builder= At-&3l && 22 7985 93 e 2AaHES #E F
AFUTLH o] 2aHEE o8 FelEH A g A28 4 3] T F Solaris 3 7|
Aol 285 o] lF o

GDSE A}-&3l+= A8 A S 9he = uhby

GDSE Agah Au| A% Rhet by 5 7hx) ol s,

®  SunPlex Agent Builder A}-&
® 3% Sun Cluster ¥2| | & AHE-

GDS ¥ SunPlex Agent Builder

SunPlex Agent BuilderE AF-&-3td GDSE A% &4 = F3 o7 AR gt A
AE 29 g gAds 23t Y-S A= e AT HE A
o] Ak,

n
et
=)
i
rr
P
>
op
24

GDS % ¥ Sun Cluster ¥z %5

J UﬂiEt SUNWscgds 2 AHA 73t d = dlo|H x{u]ﬁ ©Z 2}25hA| Uk A A8 3
2] A= % F Sun Cluster #2] ‘ﬁﬂd(scrgadm(lM gL scsw1tch(1M)) & 285l A4
= WHE AL Al oF g Th
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SunPlex Agent Builder TE_'— &3l GDSE 283} scrgadm % scswitch B &S 4l
A Fe W] 23 HEES whE7] wiel st A2 d 5 sk

GDS 7|H S A} &5} x 9FS A&
GDSE Alg35lH we &AA

Uk che st 2

GDSs®| H 55 A1
e 5% PnE AT

® Start command (B 55 AK)
® Port list

Start command 27 55 HE

Start_command & 55 FH ol A A Qg Al A el A 58 T2 IS A A
tho]l W2 Ao uE s $E& 22 WS AT ¢ UEE A BF A A

% UNIX " & o] of of gh ),

Port list 5 AL
port_list &5 A& && T2 o] FAlstes 2 & 555 A3k
Port_list 55 & X SunPlex Agent Builderel 2|8l %4 5= A2 23§ Eof #]

A= At EE Sun Cluster 2| W &5 A2 7%l = scrgadm " & ol #| A =] o] of
ot
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GDSe] Al 55 H K

el 5 GDS 5%

di
=
2
rlr
i
dlo
Q
e
it
°
O

Network resources_used
Stop command (B3 55 A H)
Probe command (7 55 A K)
Start_ timeout
Stop_timeout

Probe timeout (B 55 FXH)
Child mon level (& ¥2] 9
Failover enabled (3% 5% AX)
Stop signal (B 55 A R)

o] 5% Fue) 7|t nullyHeh &4

& Z 2 ) o] shit o] o] Farel niel =5 o
of st Aol o] 55 AR E A3 of 3y E}. o] 55 AR} A=FE A Null=
AREE §§ 22 ao] IE FhoA FAlske 2oz A g

GDS A& T4 3}7] Aol LogicalHostname =+ SharedAddress X]‘%J.O] o|m] -
A 5] of 9lefof gt LogicalHostname E+ SharedAddress e FAsE W
‘“ Hell &k A ¥ = Sun Cluster Data Services Plannmg and Administration Guide for Solaris
OSE 3= MJ Al L

e AR st E skt o] Ao A o] T A A th 2 A o] Fofl = skt o] A9
LogicalHostname %+ 3lt} o] 49| sharedaddress”t 23 5 slF v th AHA gt
&2 r properties (5)F HE3AAIL.

Stop_command &% &K

FA WYL S 22 YL FAND S ¢ T22yo] B3| FAH bl 0
N Ut ol e el vz fgs
) UNIX % % o] of of g .

Stop command® ¥ 3HH GDS F A WAt = 54 AlZF 2332 80% & F A 3
g At 2 W A Al 34 ¢lo] GDS FA] Wl A== &2 A 7F
%1]\-3] 15% %9F SIGKILLS AEdtich w2 5%2) A7+ 2He] #he] eus| =2 93

IE}.

A o] A=EH GDS7} stop_signalel AR A5 E AHEste] 3§ 2217
o
=

éé
15
;

H

Solaris OS- Sun Cluster Hl o] B} 4{n] 2 7jat okl 4 « 2004 49, 7} Q2 A



) ool

Probe command 5% &K
AxHEgo g A E L TF g AR 2
Wz deso] $8 T2 IdE AAE S YRS ARl w
of gt} S8 ZZ adlo] YA A HAALHEL 04 F

ArHE e F8 Ale & 2280 Fofl FES st ol AR YT A A
gt F 2 o] 7 AEE 0 (A F)H 100 (5 & A sl)) 2bo] 2] A g=o] ook gt}
AL AE 7Y 5% 3 2010] 2 % 9l=dl, o] Fto] ¥tEEH Failover enabled”t
falseZ A 5| 7] 95 A Sl 4] ¢ =2 IS AL enghch H AL AEE GDS
Axb dae]E el AUt $ 4 22038 E 2HZ oA A &SR] e thE =
=2 A demEdx 25 H scds fm action(BHA)S HZFHAUA L. F 5 AFe) 7t
2012 AF && ZEago] HA| v d v gt

ZA A v 7 o] A2k GDSoll 4 Network resources used 53 X )=1P F
2 A Et scds _get netaddr 1list(BHA)S £8& 53] ¢8 Z2 1o AZ5=
ek g A AARE Al ARl st S AdZ2 S Bauh d2N AR F
b w4 Eeh S8 w2 Tao] bR 0w AYH L 20w g & YTt
F - GDsell oall g == Aabe A 7150 58 22 2k vl sted At
gk 7] sk gy

Start timeout &= A K
o) 5= ol A A Wl ol A A2 252 ARSI 22 171 5
]Xl “Start command B 5 & AE” FX). start_timeoutd 7| EFH300E %

ek,

Stop_timeout & & A HE
=

o] TF F R oA FA| Wl gt A A7 2HE AP ch(AHA g &2 172 9]
°] %] “Stop command & FKR” H}XE). stop timeout? 7]EFH2 300F U ).

)

M

Probe timeout ==

o) 5% ol Al 7k W el U@ AT E TS AT AR -2 173 1 o]
Z| “Probe command 5% X7 FX). Probe timeout?| 7]EF2 30& U

Child mon level 55 X

o] 55 A H o4 PMFE &3 LU E 5= Z2A 2ol o3k Alo] & AT gt o] 55
AR B8 A 22 A 2o 3 BB S S ER Ut o] £ 5 AR s
pmfadm(1M) &l -c A AE A& 7 TF*}“SLL]‘“/P.
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o] 5% Y e} 7|8 gt <12 RS pmeadn WY ol 4 - A4S Y2}
£ 3 B £9h ek 3, B E A4 W sk 7k e g ek

c

x

F_o| F4 A A= 1F AL 4= 9l 5 o} SunPlex
Agent BuilderE AF8-3h= Aol = o] 54E& AR T 5 5]

i Ao A D e FAE Aol o) #4355 FuE
3t 7§ retry interval W(&)oll A A& 37t retry count & £
Z o] o e gt

=

o] B 55 AW} false® AAEW retry interval® & w9 A7 Yol A A&
etry countE £ A Foll & T2 IR0 A A FEH AU HHE EER

o] B4 52 YR ALl S w2 g Ado] AY 152 9 U E A&l
XA & 4 dF Yk 7 B3 trued i th

435ted PMFE S8l &4 Z 213 S x|of A}
~ 2 signal(3HEAD)< & 314 A

SunPlex éent BuilderE A}-&35}¢]
GDSE AF&35l= AH] & qHE7]

SunPlex Agent BuilderE 83} GDSE A}&-5t= An| 2~ & vt&
SunPlex Agent Builder+ A| 9 7el] Xt} 2HA| 3] AW =] o] glF ).

SunPlex Agent Builderell 4] GDSE At-&-5t= A1 ¥

Eal=l o=

V¥ Agent Builder®l 4] GDSE AF-& 35t 40| & RE57]
1. SunPlex Agent Builder& 2] 23y c}.

# /usr/cluster/bin/scdsbuilder
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2. SunPlex Agent Builder °] € 3 c}.

gent Builder

SunPlex

Vendor Hame: Application Name:

SUNWY ak? |

Working Directory:

‘homesbrian:/project ‘ ‘ Browse ...

() Scalable (% Failover [v] Network Aware

Type of the generated source for the Resource Type @ € () ksh (1 GDS

M
""(:— §tep1of2:| Create || <<Previous || Next=> || Cancel

SOLARIS

rQutput Log

3. Vendor Name® ¢ 8 &ur}.

4. Application Name= 9 8 v}

% - Vendor Name} Application Name < 33 4 945 W oW obgivc} #e] ~=2
HE| g )77 o] F o= AbS- gt

5. 2 HdEe 2 o gk
A2 et @il Browse Erhe 78 ALgsto] Y Eel & 48T 5 95

o},

6. "lole] Au] 27} 37 715 A old dl Y e A Al
Network Aware= GDSE T4 & ul| 7] £ gko] 7] wj ol Aelstx] gto}

7. GDSE A9 #ct

8. Create HES =8 #] 23 YEE W5}

b
o
£
£
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9. SunPlex Agent Builder el 48|25 F4& 237} A5 Y} Create H £ 3
AMow FA5 ] v|Z4G35HEH o] A Next &< AH:& 5 A5l

ent Builder

Vendor Hame: Application Name:

SUNWY ak? |

Working Directory:

‘homesbrian:/project ‘ ‘ Browse ...

() Scalable (% Failover [v] Network Aware

Type of the generated source for the Resource Type @ € () ksh ()

A

§tep1of2:| Create || <<Previous || Next=> || Cancel

SOLARIS

rQutput Log

Creating a failover resource type.
Creating the riconfig file ...done.

Cloning and modifying Makefile .. .done.
Cloning and modifying prototype ...done.
Cloning and modifying README.ab2 .. .done. hd
| ]

H
AYEE 9HE Foll = SunPlex Agent Builders A}-&-38lod A} AJu]| 2~ & FAJ &l of

1. Next HEE F2442. 74 Fo thebuich.
2. Start B9 9155 U371k Browse WSS AH&3ho] Start B P& FUch
3. (¥4) Stop ¥ 3¢ Y25k 1} Browse ¥ =& AHE3ko] Stop F L& R Th

4. (¥4) Probe ™ 9% %237 1} Browse ¥ =& A}-85to] Probe ¥ ¥ 241t}
Bgre AR

6. Configures =8 el 23 E F4S A=t

P

5. (¥4) Start, Stop ¥ Probe % & ol o3 2] 7}

F - 3] 7] A o] F2 Vendor Name# Application Names 17 3}ed 74 v th
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el 23 E W) A7 o5 9 Aol vbg el Al T

<working-dir> / <vendor_name><application>/pkg
o|: /export/wdir/NETapp/pkg

g4 " AN AE FHLH Y BE 2= A et

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

pkgaddel 4 ch3h 22 skl o] 45 H ek,

/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.lm
/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 - A do] x|} AT HHE o] F2 ol AAYE o] F5 AHESHAL FH el = 9 el
A1 48 & Application Name= AH-&-35}to] vh5 1 th(el:startapp).

A A dl o] A& B A A s o] A]ef thgt HEE A A 3) o gt ol & Eo,
startapp A4l #o| A & HeH of5 W F Q

o
~
>~
o
ofs
o
>,
~

| 2.

# man -M /opt/NETapp/man startapp

ZH2H & e ADE FAH}L S Z2 IS A

# /opt/NETapp/util/startapp -h <logichostname> -p <portand protocol list>

Al Z 2] w7 M Abd o] 3ol mhel EebAl vt (failover =

scalable). A8t x| A€ Alvd A o o] 2| & stalst At 7} glo] A% AAHES A
Yool AhE Wl & Felsta Al L.

# /opt/NETapp/util/startapp
The resource name of LogicalHostname or SharedAddress must be
specified.
For failover services:
Usage: startapp -h <logical host name>
-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>]
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[-n <ipmpgroup/adapter list>]
[-w <load balancing weights>]

SunPlex Agent Builder®| &9

SunPlex Agent Builder+ 3} 7| 2| & wt& o} AF&-A7F 183 AR E 7|E 0= A 719
He] 2agES} st A FdS AT A L2 AY 25T A /389
o| && A A g},

H—1 A=
n A AFYHE: ALE FASHL RGM Alofoll A §& T2 a8 & Al &Sk ol A
Hufh
m TA 2aYE SE Z2aRE FAATAL AL A 25 AR Al e
gyt
n A A2FYE A AFTHE A qhE AL ALY 25S Al ASE | AHE Y
o}
of Y2l 2aHEE "J B3l o] 29} 7]5-0] GDS 7]1ko] ofid of o ] % #3l SunPlex
Agent Builderell 4] gt -‘6 FEEE ~2aPES TP 2AFFHEE o8] FHAH
of 4] thA] AH8-& 4 9l %= 5 Solaris 3 7| A & ) 7] 2] s} L e}
scrgadm " @ el 98 & A5k A 253 7 EF i) ] o] F& dste W ®
AARste] 74 Hd & AR A Aol F S Utk A HES AR A A A sHA| d e
SunPlex Agent Builder”} scrgadm "l 7] ¥ <ol = 2 g 7]%%% < Alg e

3 < Sun Cluster &2 53 &
GDSE Al-&35}+= A & "h&7]

o] Ao A= o] w7l 47} A A Z GDSell 8= 4 3= v .
GDS+ scrgadm ¥ scswitch®t Z2 7] Sun Cluster ¥2| W8S Fa AF&= 2 &

SEREY
2] 22 E} DA 752 A Fob Aol o] Aol sl 2 £E9 Wel WY
& Qe W) gertlth Lelvh GDS 71N A S A © 5 Aol of 3 7 ol =
o ol 4| At el Wedol Witk o] Wel e AA 2 pe] AP e 4
S EESEREEN
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1. ;Y #

# scrgadm -a -t SUNW.gds

2. LogicalHostname A3} 3l € ¥ Au] 2 AAE 338l AY 152

# scrgadm -a -g haapp rg

3. LogicalHostname X9 $1& A4S ql

ad

ek,

# scrgadm -a -L -g haapp rs -1 hhead

4. JLded Au 2 AANE 9@ ALS HE U

# 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 1list="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

5. A}9Y 1 ¥ haapp rg& <zl AelE A Z3H ol

# scswitch -Z -g haapp rg

v GDSE

AHgshe B b Aul g ]

IF Sun Cluster 32| =3

1. A

g SUNW.gdsE 55 &4 ch

# scrgadm -a -t SUNW.gds

2. SharedAddress AF4S $18 AL 15L& #H5Yre}

# scrgadm -a -g sa_rg

3. sa rg°l SharedAddress A& 951t}

# scrgadm -a -S -g sa rg -1 hhead

4. FR 7bs Avl2=E A AL 2FE Yk

# scrgadm -a -g app _rg -y Maximum primaries=2 \

-y Desired primaries=2 -y RG dependencies=sa_rg

5. 87 7bs Avl 2 AAE 7 AL 2F5E HE YL

1073 o LRE tl o] B A{u] 2~
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# 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 list="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

6. IESZ APo] 238 A 1 5L 21 AHE A3t
# scswitch -Z -g sa_rg
7. A9 1F app rgE <t A E FFsH o}

# scswitch -Z -g app rg

180

SunPlex Agent Builderel] ™3t &5 & <l
B o o] 2~

SunPlex Agent Builderell = GUI AdEjH o] 20t F U3 7|5 & 7 HEHE B H o]~
7} s} o] °|E‘] o] A& scdscreate(1HA) ¥ scdsconflq(lHA) HEg o
AR ohF el A= GUI 7|uke] A=} 180 #| o] A “Agent Builder®] | #H%E M5 &
|

Abg5te] GDSE Abgsh Al 2 wHE7) sk $ U9 715 % 74 82| GUI 2l B o]
2F AHEA g T

v Agent Builder®| " 8 & W= Ak&-5to] GDSE At

gohe A2 2E7)
1. A¥l2% w5y
A L em) Au] 2ol Aol = thE W H & AHE A AL L.

# scdscreate -g -V NET -T app -d /export/wdir
S b5 Aul o] Aol the W e e ALg e Al S

# scdscreate -g -s -V NET -T app -d /export/wdir

F o) We A A sl o wol W4E A Qe ehow Ahg Tl elv}
CREE ELE R R R

2. AHl2E AR

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



# scdsconfig -s "/export/app/bin/start’ -t "/export/app/bin/stop" \
-m "/export/app/bin/probe" -d /export/wdir

A e By o2 wo) W e AdE Abakel o),

Bl

g4" WA AE FH2H BE L= AR}

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

pkgaddol 4] th&-7 22 7h Qo] 43U ch,

/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 - AW dol At 2ATHE o] T2 Foll ATHE o] F& ARESHAL Floll= #lell
4] §1# g Application Name& A}-§-3Fed qh5 Y th(ell: startapp).

Avg A o] Al & Hw AT A o o] Ao 1‘41?‘5& 25 A A8l oF Tt ¢l & S,
startapp 294 Flo| A& B b5 WY AHEEHA Al 2

# man -M /opt/NETapp/man startapp

SH2HY & oA AdS TSt && 23S A&
# /opt/NETapp/util/startapp -h <logichostname> -p <portand protocol list>

AR 22 E ) w) W A2 9] fol whet ek o (failover

scalable). A&7} 718 % A% A sll0] 2| & FHelsh7Iut 212} glo] Al 229 =g A
slo] AL v S B A Q

# /opt/NETapp/util/startapp
The resource name of LogicalHostname or SharedAddress must be
specified.
For failover services:
Usage: startapp -h <logical host name>
-p <port and protocol list>
[-n <ipmpgroup/adapter list>]
For scalable services:
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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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dlo] ] Aju] 2 Ak eho] Bele] AHx

o] Aol A& dl o] An] 2~ sk glo] Bg] 2|(DSDL) API &5 vhedshar ofof o 7k
ZabA A 2 DSDL g<rell ol @ A A A2 71 3HA A A 3 o] x] o] 19}
%t DSDLE C °1E1 d o] 2t Aol sl A3 e 7h53 DSDL QlE dlo] A= &
A shA| ek o}

DSDLE the W =9| 352 7] L3},
183 | o] A “U LA &% o gh4~
184 :‘iﬂ ] ] —%—% Xéi —53—,{[://

185 o] A] “M| E ¢ I A} A A 2~ FH”
186 #| o] | “PMF &4

186 | o] #] “ 2.5+ E_»] B g4

187 s o| x| “FH | E] g4~

DSDL 5~

S A EAof| 4] = DSDL §Hr 2] 72 W Fof ti &l A ZA o & Awghch DSDL 3ol
gk A A AL o) 3HA”“4 MMX] o A 2 .

o) T o] s
dube £ o] g4
o] Aol £3% = B 93 715 S ATt o213 4 E Abgolo ohg 2]
< Y 4+ U5y
m DSDL 37 %7]3}
o A, AE 5 U Ad aF ol 5 A 55 AR A
n A 2F el A A A 2 ) A&
B OF TAEE 2 WA A2 M
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=
® scds close-scds_initializeol#] &%
o e A, A FY, A0 1F W B 5 Aue a AR
® scds get resource name-— ©F L E 1o

=
B scds_get resource_ type name — ZE TR
Al g,

® scds _get resource group name- & ZE IR o thgk A TF9| o] FE&
ZA G e,

® scds_get_ext_property - A A% A FF FH o gH& A g}

B scds free ext property - scds_get_ext_property"ﬂ A gt v we &
3l Al g o,

b3 e A o] AFE-3h= SUNW.HAStoragePlus A€l of] o g+ Abef A WS 734§

et

® scds_hasp check — A€l o] A}-&-3}= SUNW.HAStoragePlus Aol th &k Ay
ARE AN h Aol sl A 2] % Resource dependencies &
Resource dependencies weak A28 55 JRE A§5le] AFH o] o|E5l=
X & SUNW.HAStoragePlus A o] AFE](2ekal = 7|Ehol A o] AR E 7} F
Vet
SUNW.HAStoragePlus®ll W g A4 & Wl €& SUNW.HAStoragePlus(5)E H&
s Al L.

e e Aol A 25E Al d e e A A AR ek

® scds failover rg-Atd I1F& dl Y2 ch
® scds_restart_rg- A TS thA] A AR oL
m scds restart resource — A S thA] Al AR T}

g F le) G A7 23 o Mol WH L et oF REE R AN WY

g

Fhre dutd o2 Ale 5= d5 A 55 AR E v Rt oA A, Ad 2
2t o} DSDL&
AFggdch 23 oS
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o] 83t &4 = scds property functions(3HA) 2 A] H o] x| of] 5 A =|o] g
Stk o) Aol ®3F s oFe s 24 o,

scds_get_rs_property_name
scds_get_rg property_name
scds_get_rt_property_name
scds_get_ext_property_name

T ER R RN

o Aejl tpad® s A E A TFel AHEE = M EH A ALS A, 4 2
A gt o] B scds_get * = RMAPI &5 & AF-&-3}¢]

Network resources used % Port list® Z2 5F 55 ARE HulstA &2
WEN A Ade A= deldh WS Al 33l scds_print name() T+
scds_get_name () Tol A WEghE dlo] B F+29] gh& 4@t scds_free
name () ¥ scds_get _name () ol A &t v Ze| & & Al g o}

(
-2

o}
B scds_print net list -scds_get rg hostnames S+
scds_get rs_hostnames©l|A] BEZHE S A E o] & BF o Wf &5 <& g}

m scds free net list-scds get rg hostnames =+

scds_get rs hostnamesel 4] &3 o 22| & & A o},

e F4E LE 23 gy,

T

rle

i
o
e
o
o
1t
x
ol
%
v
o

®m scds get port list - Aol A1 5= XE/Z2E

® scds print port list-scds get port listel#
A EE WS gt

=
et
=
el
[m
R
p
ot
H

B scds free port list —scds get port listellA] &3l o 22| & &) A g
_ _DP _ _9get_p _

oh& e M EN A F A9 Aok

® scds_get_netaddr_list - Aol A ARgste MBS 2 F4 F58 243
o}

® scds print netaddr list -scds get netaddr listoll4] REZZF VES A
FaFE5 WEs gt

® scds free netaddr list-scds_get netaddr listell4] 23wzl

3 Al gk o}
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186

= H
e §5E Abgstel Aul sl Ba ghekak Al AAe B sk AelE selsy] 9
3 dle] Bl & ¢lo] Anl 2ol 7] 57 tha A nlaoke] A2 S Favh

® scds tcp read-TCP 172 & AH&-35led B E 5}
ok

m scds tcp write-TCP 7S Ab&ste] BB sh= 58 ZEA 2o HolHE
7153 ot

® scds_simple probe — ZEA| 2o th TCP A4 24 4 FEst] Z2A~E
b

® scds tcp disconnect - EUYE = o ZEA Lo gt AR FE

=1 A~
PMF 3
o] 218t = PMF 7|55 A €33t PMFE &8 2 E317] 93 DSDL =&
pmfadm(1M)ell &k A A tag 3H-& whE o] A& T} 3 PMF 7|52
Restart interval,Retry count % action script (pmfadmel] & -t, -n Y
-a Al dlal oAl A e AR % 583 -2 DSDLo] A A& e H o
& Al4kst7] gl PMFl A A S 22 A A 54 755 &5 B E oA 3
Z2 a3 Asl 7] Sl Ak A
o] Aol 3% = vha ZFHTh

® scds pmf get status-— AR E AX2EA7FPMF Al of slell 4] B 531 9l

® scds pmf restart fm-PMFE AF&38led @57 BB & thA] Al A o}

® scds pmf_signal - AR5 A &5 PMF Al o] slel 4] A& 5ol ZZ A A Ez]e
LRSS

® scds_pmf_start - AT ZEIIH(F B E E3)S PMF Al o] sl 4 A3
3ot

® scds pmf_stop-PMF Ao slol| 4] A Fel Z2 A2 FF g}

® scds stop monitoring — PMF Ale] slellA] A3 2l Z2A| A9 BUEE F

A3 ot

Retry count % Retry interval &%
e ZeE A T3 e

fd
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o] Aol LIH P4 the} g
=

® scds_fm sleep- &5+ BYE Alo] &zlel 4 v A A E off 7] g}
® scds_fm action- HAL $EEE Fof AL FH P TH
® scds fm print probes — AAF AE] AEE A AR 22 7] E3 )
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CRNP

o] Zefl 41 = CRNP (Cluster Reconfiguration Notification Protocol)ell ® 3l 4 ™ gt}
CRNPE A8-3lo sl dewie} 24 7hg 3§ 22 a3 o] “Z 8 AHE om"o};:_% 3}
T FUth £3] CRNP+ 5§ Z 213 o] Sun Cluster A 74 o|WlE 9] & v 57|
dHE 55 U 54 7HEEHA sk IS AlFE ok FE 2E el A A3 E = ol
£ *ﬁ‘ﬂ]*ﬂ F]2E o FoH Y=Lz W o E dHS EE 5 9l
FUth oWl EE S8 2E Y FAHe] HAE 399 AL 2 Folvt AHL 2] A

ey
E

L= =

m 189 #| o] A] “CRNP 71| &~

m 191 # o] A| “CRNP7} AH-&5t= v A A 3]

B 192 #H o] x| “Felo]|AET} A oﬂ 5]5 omg, "

195 S o] x| “AWof| A Felold l S5k wh

m 197 so] x| “A ol Al Felold °ﬂ olﬂiE%— Hedals whd
m 201 ¥ o] %] “CRNPY] Zz2lo|dE ¢ Htﬂ ol Wy~

m 201 ¥ o] A| “CRNPE A}-&43}+= Java 5§ Z2 13 wtE7]”

CRNP 71 &

CRNP: 22| 28] A 74 o[ M=% A A5l T 2]~ ol o 2|3 oWl EE 2198 5}o]
Aah FefoldEel A Agate 71W 3} ol £& A F ok

cl apid tl&2 Zete|d EL} A5 28317 Sun Cluster RGM (Resource Group

Manager) 22 28 A 74 oM EES A A gt o] 23 o & syseventd(lM)'%

AbSslo] 7 2 L E oA oWl EE ALt} o1 _apid 28 435t Felo|ddE
o &4l 6]-7] #18ll TCP/IPE & &t XML (Extensible Markup Language)% Maingias

=2 %
=

tha tholo] 182 CRNP 74 8.4 7he| o]l E B 5o i3k 7| 8 & Hofmurt o] tf
olo] Lol A g SetoldEs S AH =204 A1 gl thE SeholdEE
SEAH | ARt obd HFH A A= A Qs
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190

Node 1 Node 2

Resource Group
Manager (RGM)
President
L Event CRNP
7\ subsystem server
A
Events
XML
v over TCP
Event
subsystem /¥ XML over TCP
‘—

219 12-1 CRNP2] =% Hh

CRNP Z2 &3 7| 8

CRNP+= 77l A 52| # OSI (Open System Interconnect) ZEEZE oA 58 X
2o, 28 DA AFE Aok AF AFS TCPo ok sl Ml EH 3 AF
IPod of ﬂ‘/]"/} CRNP= dlol¥ g2 3l =2 A% }—rﬂ“ﬂ‘/]"% CRNPel| 4 L 2hs]=
WE S8 =218 A% oA 2 S XML 100 7 3 ek,

CRNP =2 E F 2] 9n|

Feto]dEE 55 v Al A(sc_CALLBACK RG)E Aol Byl o 24 5418 Al 25
o} o] SF w A A e M FEfo]AETL S S o|HE I o|WIEE AT
*_‘iEE 7;]7:45]—‘/]1;]_ =2 37 UI x]x%s]—iEg]/\/\IPj].sLm] H Z:,_i.g—?-xé

Yk,

222 ol 4 Feoll

Eol W g s ol M= 44 mubek A 3 F2(p
% EE)9| Fefel Ao 1

¥ o] o]l E(sc_EVENT)E Zfo|d Eof AEghrt A
W= 2 2EH AA el M A= 22 52 7HA S 7MY Ave S22
P AFEH Foll = A& E = i SetoldE TFE A
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Feto]d E= 55 v A X|(REMOVE_CLIENT " A| x| & £33} sC_CALLBACK RG)E
1 o] F &gt Feto]d E= sc REPLY WA Al & MW 25 e 5

Client Server

Client registration
(callback port and event types of interest) .
v

Event deliveries

V' N

V' N

A

A

A

Client unregistration

v

ag 122 Feto|dES Am Zhe] B4l 5

CRNP7} AF-&35}+= W A X| 79

CRNP<= v 3ol A= Al 7HA] 743 o] vl A] A & AHE-51H o] # & vl A 2| = 25
XML 7[Hksiv ey, o] o] SlAtoll A o] 2 gk vl A A] 73 3} T AF-8 b of] off 3 AHA]

3] Advd ot
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29

SC_CALLBACK_ REG

o] ¥ A] 2] &= ADD CLIENT, REMOVE CLIENT, ADD EVENTS %
REMOVE_EVENTS| ¥l 7HA] &A1& 745 v ch, o] 23t § A& 77 op& &
2E 23
m Z2EF A
B ASCII Ao S L E(o]% A ol )
ADD CLIENT, ADD EVENTS % REMOVE EVENTS &4 F3+ 247 o5
AW S Eets e = A ?éﬁ oM E f& HE& X33l
n o]ﬂ‘]_]E ELEH/\
B (FA)oE 58] Fe A
B (FA) e EE RN ES
o|ME F| 20} o|ME s}9 Fef 27t T L oW E £ 7S A9
gl sc CALLBACK REGY] F#l A7t A== 4 #73 7‘é°l(DTD)—t—
SC_CALLBACK_REGSI Ut} o] DTDe| &t A4 gk ] & B2 F2 %
s Al L.

SC_EVENT o] wl A Aol = vt AW} E7HE o] gl5 Tl
m Z2EF A
m olHlE Fa
m o[HlE 39 S~
A
m A A A
B o5 H A BEZ0 olake] ol F g dlelE &)
B o] B (EAH)
(A e A el
sc_eVENT®| 32 948 & 5 glsych sc_EVENTS| S 27 A==
T*ﬂ 73 A 2|(DTD)«= SC_EVENTY Y th. o] DTDell o g+ A4 & 8-
LR EXRNEY
SC_REPLY o] WA Aol = th & A7} ZFs] o] glH T

n ZEZEF A
B OF I

B 95 HAZ
sc_REPLY®| F#: 27t A E = 4 18 A |(DTD)= sC_REPLY Y Y
t}. o] DTDel o & AHA & &2 ¥-= FE
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Zebolol

E7L AW el 5= = W

o] Aol M= e A7t A S A sh= W =
H B AAASS Tl BRIV AS S = 2 25 el s Ao
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o) o) A9 Felo]dEx A 5E w] ADD CLIENT WA A S 2l o 2 Arjo] gk
e 5Egh ol =3 Feto]dd E& REMOVE CLIENT WA A & A vof duff g =}
S5 Fl4a ek 28y CRNP& A4 9] oWl E /3 555 FA o5 FA 6o} 5}
€ ZeteldEE 9o B FAAdS AT

SC_CALLBACK REG ™| A] 2] 9] v &
7} ADD_CLIENT, ADD EVENTS % REMOVE EVENTS " A] A & oWl & E-2& 2 3Hgh
th ok 3olli= CRNPol A 3]-&-38l+= oWl E F3 3} 37 P o] 5 L 3k o] A7 5 o]

s

Fepoll Erh vhe F shtel AT A
A

n Zelo|AET}L o] Hofl FEE A = shvt o] Ae] oW E {3 A At
REMOVE_EVENTS ™| A| A & Bl = 7%
UG oE FHS FHEET AL

e = o] B g vl A A & AbE o2 A g T

A= &g FHE oE ¥ A% 4%
EC Cluster 25 A EE o AL WA oWl E(E A Ee
- HA3HE =23}
- 2 43)= H
ESC_cluster membership A Abgh ol )&
EC_Cluster o5 e de 5 AL IF nameoll N EE AE WA oWl EE F
3t 3
ESC _cluster rg state
rg_name
zr

EC_Cluster ot A2 G S A o Foll Hid e AE WA o WlEE S5
ahuk: s

ESC cluster r state
r_name

RS e | =]
EC Cluster S5 ol XE Sun Cluster °|¥l E & 53}
= o
R A= Abe: s

194  Solaris OS-& Sun Cluster dl o] E] A18] 2~ 7§t ok 4] « 20040 4, 7 F 2 A



Aol 4] Z o]l E o] bl

552 A F A= sc REPLY WA A E B e Hlﬂ% 2 93 Bl e}
o]dE 2] A% TCP AAE 53l o] WA A& Bl o} AH & D5k Felo|dEE
M 25 sC_REPLY Uﬂ A A& Wb W} 7R TCP A& o] Fofof gh o},

o & glo|dE= v A4S TP

1

2 =

3. ADD_ bl
4. SC_REPLY " 4] Xl% 7]y DP.
5. SC_REPLY Uﬂ *l A& FAg e
6

7

1.

2. AAe] “& F U A H”7} 2 o) 7A] 7] ek,

3. REMOVE_CLIENT ™| /‘l A& E g6l sC_CALLBACK REG M A A& Ry},
4. sC_REPLY "|A| A& 7|t v},

5. SC_REPLY "l Al Al & ’“xlsw]r/}

6. A7t AL Dgithe BAE FAFYHEA A A 0vle] EE ¢ ).

7. AAE %%Ll ch.

A= FefolddEZHE sc CALLBACK REG PIA| A& W& wjujr} 8 gl 543
AZRL E8 sc_REPLY WA 2| S Bt o] WA 2= 2l o) AF EE A o] RS
Xl%‘fﬁ‘/ t}. 300 # o] ] “sc REPLY XML DTD ”¢ll = sc_REPLY | A] ] 2] XML &4
3 Aot o] WAl Ao 27 F 9l= 7hedt &7 w A A 7F 2§ E] o olF T

SC_REPLY WA A& Atqi el A3 T A=A oAFE AR o] WA A &=

CRNP Z 2 & F v 2| 2] o] WA 9 Abe) Z=9} e Z=5 74 o].;ﬂ A sl Abe) v
A XS ek ohe Hol i 7ba AE] TE gro] AW Ele] ol guleh

PEER 47

OK WA R 7 A o 7 A2l 5 5y e

RETRY YA Hel ¢ 7@ g

) 215to] Ao 4] FetolQE FES A ]
o). Fefold B b2 W) W42 tha] 558 A Ea of G e,

123« CRNP 195



Ad 2= A

LOW_RESOURCE S 2E Aol RESIEE FEto|dEx gl thA] A Zalof
Pk Sl AE o A28 HeArt SYAH AYS 5E T
Ak

SYSTEM_ERROR A2 ZA 7 A WG ok A28 e Al Al F2 2 F o o 3
T2l 5HA Al 2.

FAIL A&l A PAY o} & AR sl 5Fo) A F ek

MALFORMED XML &7 o] ZXE gAY & 4 8HA X Fvich

INVALID XML 8.7 o] fr & 3HA] 5 HTHXML AFk& £ 53514 o).

VERSION TOO HIGH w A A B A o] U ol wlA A& AT A E HelshA] X HY

VERSION_TOO_LOW WAl 7] o] M A o] Y F- sho} WA 2] & AT AH o= HelshA XF
Yk

Sefoled o] o 5 Al A2 Y

4] SC_CALLBACK REG WA A& Rl Felo|dEx 550 & %
| ARE el = SHS WY oh

{919) 2 5 Abeh 7k Ay ko] 4w e) 4] sc_REPLY
58 0 F e} iy

fu
R
u
of
Ee)
o o
=
ol
ol
(d
il
o

A S 2ol A dld e e a7hEAd A E A |
olalf Aul 27t FE == AL obdyrh AA R A= A2 555 Seto|dEe wigh

H
m ojHlE ENE T | oWl E AL S g it W IPFL Y LE WSS
FAFU FeteldEs 5F 2l wlA A g} o]l E A S F Aol 7|t of 3y
th Setold B el WA A S Y] Aol o IES W] A2 H - 55 A2 e

196  Solaris OS-& Sun Cluster dl o] E] A18] 2~ 7§t ok 4] « 20040 4, 7 F 2 A



Ao 4 Zetoled B ol oMl =5 A5}

j .
A Hol_ H]j

S 2F ol A oW E7L A=W CRNP Al H = a3 9] o|HlESE 2 H3 L&

ZetoldEo A oWl EE AL} o] 2 dh ﬂ%% SC_EVENT WA A& SEEto]dE
of W FAR M= o o] Fo Ayt 7} o[l E o] A2 A TCP 1 ol 4 =3}
ok

ADD CLIENT ™| A Zlv} ADD EVENT ™l A A& £3Hs}+= sc_caL BACK REG | 4] X] =
Sl FeloldET} oWl E F3 & 5E3 AT v
gholAE oAl Hfich oA 3lH FetoldE= T4 OlBﬂE% ELH% *]i%‘ 9] fﬁ
A A E =l e 4 slF ok

A Febol o] tha TCP A4S A4 o) 4 3ta}7 shihe] sc_mvent o 4 2| &
AAE Fol muTh 29 ohe A Hel F 2] S APtk
o & Sof, Zete B3hich

|
. A7 TCP A2

1 -5 £ vtk

2. AHRIEE S = A4S 3}

3. sc EVENTUH Al A& 7] e Y e}

4. sc_EVENT WA A& ¢ F1oh

5. A7} AL doprts %A S FAIF Y Ao A 0Hlo] EE ]2,
6. AAE D5}

525 RE FefoldEE Y F FAIPFA Y LE M)A B0 oWl E
A AZ & A& A8 oF 3o

A7} o] E S 98| Felo]dEo] A= o Asje A A A= FHOZ o
2 ol AF oWl E AE 4] AICKL‘/I CEE AR Avsld Ao FeteoldE
EEZo| A st Feto]AET} A AHY EF_?'LP Zelo|dlE = ADD CLIENT H| A A& 3
el SC CALLBACK REG A Xl% B thA] S 25 ofat 27} o]l E S wkS

Felaeol Ao x| oWl E YA A7} 7 Fele] A Eof il o]l E A 47} 5
Yt ohA] Dl A S22 Yol A o]l E AV} o)Wl E BRT} WA AH 7§ Felol
AE X= 01‘**15 BE 7| Aol o|Hl EE AE W5 th 22y BE Feto|d Eef 5
ol E Ae] AA| =47t FA == AL obdUrh 5, FeloldE Y Felo|ddE
XohollE A W] Aol o= ASIBE 2T W E 3 slgiel ole S50t L d &
glo| dET B Feto|dEo] thgl o]l E A& whalf 514 ¢d=the AE on Y

123« CRNP 197



198

Y27 AT oM EE T AT E L7 Ao A By sle A5 A el sta A
W7E A shs BE ol E(sHY] S 2ol sk B HA oMl E S} M & 57 o] F-9] of
HE = Al o)) Sl 28 7E A she AA oWl Eoll &5 5ol WA T o] 75 A1
< Al A A AT ] WA A E e = 4 o] E F o el o|WES AT
Utk ZF ol E= s oWl E 3 & dste 558 Seteld B Bt
ol#l & kel = “2 4% gk W o] Aol gts o] A Uh F, A= FLT ol
EE Feto|dEd] oA ¥ B 5 ik o AS A 7E dA A o= v F gl )
oAl el el E Fokgte wf Setold BV Al AR E WsteA #AAT 5 e A S
< tiulshe ol 2 ek

SC_EVENT ™| A Z] &] W&

SC_EVENT " A A= S8 2B ol A A4 5] sc_EVENT XML = A A] & 4]

R AA WA A S 2 ek ohF el ol F 2 3, AlA A E FF A E B R
sto] CRNP7} Al F-8hi= oWl E Fr3 o] A™ =] o] glsrvth.

Solaris OS- Sun Cluster Hl o] B} 4{n] 2 7jat okl 4 « 2004 49, 7} Q2 A



EF P EE PN AAR D FFDA e

24

aL

EC_Cluster A A A} rgm o] &:node list state listel tigh wjed
240 A=
node_list°ﬂ o g v 3
o] F:state list 849 91A %} 5713
t}. &, node_list Hide|
2 vped 5l o Aef v}
state list #ide] A&
ZA ek

state_list+ ASCIIZ
HA = AR 233
o 7 A FE 2 E
e ool gk dA 7
d Mo & e U o]
Mz 7} oA v A] | ol A wE
U} S A =

ESC cluster membership 33 % Al: SUNW T T Ak wed

)
Jo
o2
St
N
-}
T
}=9
==
e

lo
iy
il
[~
)
2
=
=
i)
X

(o=, A = A g7}
W75 2] ore A8l ok,

e,

ev_2 A#talE F7) o) 2

3} e ol =42

ek o) 2 g gk Felolal
]

E7} AbEEtEE Ho] 94

5t

123« CRNP 199



Fz 2 g Fs A AL FFGA ol %% G Zx

EC_Cluster A Al A} rgm °] & rg_name state listell thghnjsd
_ . 849 A=

ESC_cluster rg state 33 %#|: SUNW T A

node_listel gk il

249 #1557 519
) t}. &, node list wj ol
WA e wed 28 vhed ®l = o] Abe) 7}

°| F:node list

. ol %] &
o] &: state list itj]t;_]léft el A5
ar = .

state listoll& A4 1
o Ao g A
207 235 0] ol itk
Fa e
scha_cmds(1HA) § &

2 AT 5 ot g

Rkl
EC_Cluster A Al A} rgm oS 22 4 5 A state listol th&k njd
7N axe] A=
3L 1ol . : _
ESC cluster_r state &= S Al: SUNW o5 node listol g mjad
Wi r_name 849 oA F7)5g
e Ak t}. &, node list vde
Ag R o) e}
= : -
°]F:node_list state list #jedel A&
3k Eaed =AY
o]Z: gtate list state listw Ao A
- e of] o3 #Aped BAE
e E Ak wl el e A O A e

scha_cmds(1HA) %% 2

=) o~
AR 5 e gy

3} 3l gro] EAIY 5 o)
A5k o2 gt gk & Feholal
£} AHg S S 5o 9lA]

5

200 Solaris OS$ Sun Cluster tl o] ¥ A u] 2 7|k ghufj 4 « 2004 4, W A 7 A



CRNPE| Zgto|dE 2 A H

Aul= TCP e 3 el & AH&-35lo] Seto|ldES OL%?‘%ME}.
_J_(o]m EJ} AYE = 9 P FLEE AL E)E AW
of glojof gtk &AA P F4 2 55
STk 22 P F4 8 55 o] H5of
A 25 $HE BT

o[rl
m ro

=
L
N
\_
1rn 1>
=
N

I

i“‘ﬁHOF ]l CRNP *1‘1‘1 °l PL?L A&t % %3}

SC_CALLBACK REGE %& 3¢ th& % slvtE o
. 9 AE T2 SEtoldEA L7 S e Bl AL

n A Feteld BV 9 7S Bullvkal /b b vh(sc_CALLBACK_REG M A] A €] uf o]l

o] Bl 7| & Pt AT FetolAEL] $E S Hstelm A mahE Al A
B34S WA sk o Egol vk

gt Feol I ER upATbA = AW S ) Fa of Gl ek FeholdE R LA TP R0
EE W57} Aol AU S P AW LE ME 2L AH e o= Ak
esbe A,

CRNP 4Jn] 9] Fetol Rl 27} Fo 261 055k %3b k%ol sleka /b el 7] o)

ol CRNPell = F7F Bl 7|¥ o] 3£3ks]o] Q1A ‘E%%L]T’/}.

= ©) AVA
CRNPE A&5F+= Java & =213 =1l
=7|
+ o ol Al = CRNPE A}8-3}= crnpClient 2t b bdt Java &8 Z2 1805 7
LS RejFuch ol £ 4 g e Fe2H C
2317 o] 2| oM E Fu & SAlakn] o)k ) &8 212 Sho] o]
g23}7]

E
2 e
7)Aol o] §8 ZEIAL o] WE Bujel et LB 5F F 4

ok bl Fol st of o] 7 Ehvek,

n AE 38 22T JAXP (Java API for XML Processing) & XML A A 3 - &
AL FH ok JAXPE AF&-shs W2 o] oo A o} F 2] edFuth JAXP o &
A e 42 http://java.sun.com/xml/jaxp/index. html& F X254 Al
o

1273« CRNP 201


http://java.sun.com/xml/jaxp/index.htm

e age] A g ¥
o} 580 welFT] ga o] Aol A AF
E Bt

= ee
=GO AA ¢ Zrzage = FA o] £ o] gl

m ooy Sz IS U] S8 T2 WS FTES=WHOZ R EY
2HF AHE Aok AA $& T2 a9 o kg AL o7 0 FE A e
3 oF gt}

S 24

v 3{;:]‘781 = Zé]
A BAE A oF Tt

1. JAXPS} SHE WA Java 3L 2 7M1 WA & o} 22 =351 AR gl
http://java.sun.com/xml/jaxp/index.htmlol A A3 & &elsh 4 9l

F - o] ol & AF-&3# ™ Java 1.3.1 o] A M A ] Java”l Z &5 o}

2. HoLHJAXP EHLEE RS 7 JEF H Y WP E ol classpathT AR 3
of Fuich 42 o] Y& U EZ A che-g dH Lok
% javac -classpath JAXP_ROOT/dom.jar:JAXP_ROOTjaxp-api. \
jar:JAXP_ROOTsax.jar:JAXP_ROOTxalan.jar:JAXP_ROOT/xercesImpl \
.jar:JAXP_ROOT/xsltc.jar -sourcepath . SOURCE_FILENAME.java
o] 7]of| 4] JAXP_ROOT+= JAXPjar # 4 o] $1A|sl= vl Ee] o] Ao w= Al AE
o] SOURCE_FILENAME-> Java 4222 54 €] o] &)1},

3. S5 ZE2ORS AP Y ST S Z2 0] AFFJAXP FH LY S 2= 5
PEE o5 o] classpathE A A FUrh classpathd 3 HA F271 A

He sz e el Fol ek

java -cp .:JAXP_ROOT/dom.jar:JAXP_ROOTjaxp-api. \
jar:JAXP_ROOTsax.jar:JAXP_ROOTxalan.jar:JAXP_ROOT/xercesImpl \
.jar:JAXP_ROOT/xsltc.jar SOURCE_FILENAME ARGUMENTS
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import
import
import
import
import
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import

import
import
import

|
m XML A 2| AAE AA 74}
m oflE FW S FAlshs 2H =
m CRNP AW ol dZ5ta oWl E W& 5

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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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 () ;
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iﬂﬂHXML%%wMMLEHﬂ
A7 HE XML S5 #l A A ¢ 7]
27 27|

1. %9 =2l & 7d38l= Java LEF w5 Yt

& oo A= crnpClient TA Al 9] 3% %= crnpClient S 29
registerCallbacks Ml &=l el 79 & Hof 5.
createRegistrationString() % readRegistrationReply()°l e & &

& LhEol AAle) e o,
regIp % regPortt T4 Abell &3] A== A AL},

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 A =& Fd g} o] WA=+ crnpClient? shutdown WA E
o] oJ3] &%l createUnregistrationString &l a4+ UFedll A
A8l Ayl

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() ;

AsEzaaxle 25 AAsln REVEYT A= AP 22 XMLES A
ATt sk 255 AU WA sc_CALLBACK_REG 55 WA A& A4

% (ADD CLIENT, REMOVE CLIENT,

SC_CALLBACK REG WA A= 55 73 _ .
NTS), % EE 3l sl olWlE F50 7 T4 5y
AT

ADD EVENTS %= REMOVE EVE
o 2t ojHl E= ifﬂi 2 o9 Fo

P58 5 k4 S5 o] 7 514 Fi
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=
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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 valuelIn)

{
}

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 52952 A% v 5]

o] Al XML | A A & A st= 4n] FYPAS gtEGom R
createRegistrationString WA= F3 S A 4= g5t o] A==
206 Ho| x| “FW] 5&F W TF F 470 A H registerCallbacks Hl Aol o8|
KRR A =

createRegistrationString< CallbackReg AA & At T 55 73 U
YEE AU 19 v createRegistrationString< createAllEvent,
createMembershipEvent, createRgEvent ¥ createREvent &7 W AZ & A}
45}o] thokgl oWl EE Ay At} callbackReg A A 7 vEE o] %] Fof] ZF oWl E =
o] Aol F7Fg Ut} vlX| %S 2 createRegistrationString< CallbackReg
A A ol A convertToxml WMl AEE 5% 5le] string HElE XML W A A & A g

o},
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regs FAY ML LS AT $& 22 el AW WAE ARE AFATHE Ao
Folghych obsl W) 9 L o) 2] AR S8 2 1go) SHalof sl o WEE A
Aieh ol W A 55 58S AGaAw 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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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,
Al 1ol A% Event FHAE WA SH7] A8l A= Nveair S AE v W
7 of et
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 ()

{
}

return (name) ;

public String getValue ()

{
}

return (value) ;

}
ol¥l E W& tf 7] 5} = EventReceptionThread®| A while F+Z& F& it}

EventReceptionThread+ 204 H| 0] ] “o| Wl E 4] 28| = 7 oo A¥ 5o §)
s 4Yrh
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while (true) {
Socket sock = listeningSock.accept () ;
Document doc = db.parse(sock.getInputStream()) ;
Event event = new Event (doc) ;
client.processEvent (event) ;
sock.close() ;

# java CrnpClient crupHost crnpPort localPort ...
CrnpClient =& T2 180 AA F== B2 Gol vpad 5 o] gl5uTh
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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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ol B-1 SUNW. Sample RTR 7 (A%)

#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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—~ 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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Extension Properties

H

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) .

~ H* H* H H

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 WA E

dlol e Auja Ao E3dshe A 2F o] sl el A 2kel A7t F v A
of Ab-g 7hs e uf 22kl AEi7F ® ¢ RGM2 S8 AH kEof A start Wl AEE
SEFYL AE & Z2 3ol A start MAEE T =4 in.named (DNS)
ol =& 2433

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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o B-2dns_svc_start WA= (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 “$@”
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PMF_TAG=$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 W& &

e = =oll A HA-DNS AFdo] 2-2tel e 7} 5| 7vp Akl o] AH8 &7he @ 4§ 2

[e)
28 oA gtop MlAEYF ZEH YT o] WAEE W =04 in.named
(DNS) vl &< F A g}

o B-3dns_svc_stop MA&E

#!/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”

HHHHHHHHHE R H 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
ii

G)
# Name of the resource group in which the resource is
# configured.
RESOURCEGROUPiNAME=$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 Z| E
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o B-4 gettime T2 2] E]

This utility program, used by the probe method of the data service, tracks

the elapsed time in seconds from a known reference point (epoch point). It
must be compiled and placed in the same directory as the data service callback
methods (RT basedir).

H H H HF HF

#pragma ident ‘@ (#)gettime.c 1.1 00/05/24 sSMI”

#include <stdio.h>
#include <sys/types.h>
#include <time.hs>

main ()

{
printf (*%d\n”, time(0));
exit (0) ;
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¢l B-5dns_probe Z & 12

#!/bin/ksh

#pragma ident “@(#)dns_probe 1.1 00/04/19 SMI”

#

# Probe method for HA-DNS.

#

# This program checks the availability of the data service using nslookup, which
# 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.

#pragma ident “@(#)dns_probe 1.1 00/05/24 SMI”

HH#HHHHHH 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

G)
# Name of the resource group in which the resource is
# configured.
RESOURCEGROUPiNAME=$OPTARG

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?
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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 ‘' $l=="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 o H

if [ $probefail -ne 0 1; 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|A4AE

o] Wl A E & tlo]E| 48]~ 9] 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 $RESOURCE NAME.monitor.

#pragma ident “@(#)dns_monitor_ start 1.1 00/05/24 SMI”
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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 $RESOURCEGROUP_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 Ml4E
o] W& E 1= o] E] A{n] 22 PROBE ZZ 135 5 A gt}

o B-7dns_monitor stop MlA&Z

#!/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”

FHEF R R R R R R R R H 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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¢ 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.

#pragma ident “@(#)dns_monitor check 1.1 00/05/24 SMI”

HEHHHHHHH R H 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

i

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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#!/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=valuex>
#pragma ident “@(#)dns_validate 1.1 00/05/24 SMI”

HEH T H R H H R H 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

F-EBelE vlolE Hu|A A= £
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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
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4 B-10 dns_update M 4=

#!/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 SMI”

HH##HH 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:$OPTARG
T)
# Name of the resource type.
RESOURCETYPE_NAME=$OPTARG
*) Y
logger -p ${SYSLOG FACILITY}.err \
-t [SRESOURCETYPE NAME, SRESOURCEGROUP_NAME, SRESOURCE_NAME] \
“ERROR: Option S$SOPTARG unknown”
exit 1

esac
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done

}

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=$RESOURCE_NAME.monitor
SYSLOG TAG=$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 $RESOURCE_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] \
“${ARGVO0} 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 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

FEBeAlE dlolH Au| A~ IE BF

263



264  Solaris OS5 Sun Cluster tl o] ¥ A u] 2 7|k ghufj A « 2004 4, WA 3 A



Fﬂ"]‘ﬂ Au] 2~ o glo|l B 2] A & A}
d78 1 55

o] 2ol 4] = SUNW. xfnts A8 £330 7wl &= Bak AA L= A F R of
R Ful o £} 5 EeHe AL EEe] g AET} Sof A xfnts.c EEol
350} gl o] ¥ 2o I BEe ooy g4,

265 #| o] A] “xfnts.c”

277 ¥ o] A] “xfnts monitor check WA&E”
278 | o] ] “xfnts monitor start WAE”
279 ¥ o] ] “xfnts monitor stop WALE”

280 | o] ] “xfnts probe H|A£E”

283 #| o] A] “xfnts start WAEE”

284 | o] Z] “xfnts stop WAEE”

285 ¥ o] A] “xfnts update WAE”

287 #l o] A] “xfnts validate W|AE A= 55”7

xfnts.c
o] U2 SUNW.xfnts WAE oA &&= HEFES FaT o

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

LN I I N A
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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
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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;

55 CovlolB] Aul s Y ehol Bele) A1F A TE 55



o c-1xfnts.c (Al %)

/* 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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*

*

*

*/

int

svc_stop will stop the server by calling the toolkit function:
scds_pmf_stop.

svc_stop (scds_handle_t scds_handle)

{

*/

int

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

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) {

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

return (SCDS_PROBE_COMPLETE_FAILURE/2);

}

return (0);

ol MlAEE 7] A 78 FA ol FATA el

d cC-2xfnts_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] &~ = = xfnts_probe W £ EE A A 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 “@ (#)xfnts monitor start.c 1.10 01/01/18
SMI”

#include <rgm/libdsdev.h>
#include “xfnts.h”

* 0% kX 2k X F

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.

int
main(int argc, char *argvl[])

{

278

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 WAE

o] | A= & xfnts probe Ml AEE

o |
N
o
°
o

d C-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‘ﬂ:ﬁE&

xfnts probe MAE+& & EE 2
W ARl A ohulw ch A e AdlA 2 ey
LEE o] ZE IS A &S fnts _monitor stop = Uﬂ/\_‘:_f— o| & ?I]?',f,}b]

t}.

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”

/*
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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
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* 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
Hlo]E] Au] A A LS X
At o] Ag b5k A =
xfnts start WAEE
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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 */

3.2 CodlolE] Auls ol ol eje] HE A f9 A= %%

= Abel TFo] Zel ] koA 2ekel Abel vk 5] At



4 c-6xfnts_start.c (A<%)

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 MlA4E

HA-XFS At & 2338l= A 2F0] 828 =S4 exele] A7t s A A4
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d C-7xfnts_stop.c

/*
* Copyright (c) 1998-2004 by Sun Microsystems, Inc.
* All rights reserved.

284  Solaris OS$ Sun Cluster tl o] ¥ A u] 2 7|k ghufj A « 2004 4, W A 7 A



ol c-7xfnts_stop.c (A%)

*
* xfnts svc_stop.c - Stop method for HA-XFS
*/

#pragma ident “@(#)xfnts svc stop.c 1.10 01/01/18 SMI”

#include <rgm/libdsdev.h>
#include “xfnts.h”

/*
* Stops the HA-XFS process using PMF
*/

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.”);
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);
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d c-8 xfnts_ update.c
#pragma ident “@ (#)xfnts update.c 1.10 01/01/18 SMI”

/*
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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) ;

286 Solaris OS5 Sun Cluster tl o] ¥ A u] 2 7|k gl 4 « 2004 4, W A 3 A



ol c-8 xfnts update.c (A%)

return (0);
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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

o] F-Z-of 4] = CRNP (Cluster Reconfiguration Notification Protocol)-& 41 3 & ¢
(DTD)E “td gvich.

SC CALLBACK REG XML DTD

rr
Ol
ol

- SC_CALLBACK_REG % SC_EVENT®|| 4] X A}-8-3}+= NVPAIR Hl o] T&

Z,‘-
M g2l o),

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 CRNPE &4 5+3 3 9
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CONTENTS:

Arbitrary text data. Should be wrapped with <! [CDATA[...]]1> 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[...]]1> 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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CrnpClient.java?] 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)

{
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//

// 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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