





System i
EKT 718 F20IM KA
75



==

T

o] re} o] ARy} AUsk= AlF-S ARE3E7] Foll, 201 _H|oJx|e] [FoAIsHP] ARE $oAA L.

o] /ATL A AT HERE HABEA] oF= 3 IBM i5/0SHIE W3 5761-SS1) Bd 6, Bl 1, 38 0 @ BE 34

2o} $40l 28U o] MAS RE Z0F wlo] AE FAFE|RISC) 22 2 CICS FHloA A== ekt

© Copyright International Business Machines Corporation 1998, 2008. All rights reserved.



=N
Eleazt 7 Ao ke 7R
WA £24 A

ofZelold By AL .
B14o] Q= ofEelold g

FH2H s ofZAeIALS $I8)k i5/08 %lz

AR ERzE oflEEiAe 2 .

ofEellold Z2Ige Bl bsspl wE

7] .

A7 SsE ofEEiAlold A

FU2H 2 O F8 ZROY 3%

olZZAlold CRG AR} .

ojZgAlolAd CRG SIA TP F4 .

of: ojEEAlold Sz A I HY

oW ZA] .
o: ojEFEHAIA TR iﬂ%
dlole] B4 Alg. Co

Hon"k sk EﬂolEi ¥ha .
ﬁﬂ ELELOH gk o}E-‘r’Jloi Jﬁ“}ﬂ .
W T)2To|| gk AZES o] SFAR)
we t=0] FA QAR

ALRIEZE oS HAL AlE
A7 olFsEAL A .
HEZ m Ag
=24 vy A9

= EAll el AlE
=] FAllol] AR Al2E] whE
SH2H HIS

R A 7FsSE SE2EE AlE .
=2 JAlel ik Ad AE.
=] HAll ot #i}d A,
=2 JAll et s A
Y 5 AY L.
i He X*«l"z‘oﬂ EHEP 74]-54
EuE i A= FE(MRE) Al

FT2H A Coe
SeElel thgk '5‘} o] eFARY .
SEIZEl| tigk AT ESo] 27

Zelzee] oig B4 aTAR.
Zelzmel el V=Y A8
F7h A Sl B4
Zelsele) s AE .

© Copyright IBM Corp. 1998, 2008

¢Jlo] IBM Business Partners

W W W NN =

~N 9 O B

. 10
. 10
. 55
. 56
. 56
. 56

57

. 58
. 58
. 58
. 63
. 67
.70

.71
.71
.72
.72
.72
.73
.73
.74
.74
.74
.75
. 76
i
.78

s gl S92EH AY .

SE2Ele s AE .

Ze1-H Ag AA grE .
FlashCopy #l¥.

FlashCopy©l| thgt 3} Jloi JErL*W

FlashCopy®l] tgl AZE o] Q7 AR},

FlashCopy®l] thgt 54 Q7AK) .
WS g Bt AlS .

Fe2E A AR Eay . o

SE2EE W3lE 3 ’\]*%0}7] {18 1

ARt o
2e ‘—E°ﬂ/‘1 /‘F&Z} —EJJr FAHES
A A

AL a7k -—rm S
Aukele: =2 skl 7o) mak o,
Ak Qs ARl 2Re] Wk Tt o
AL A2 ol ZEAE AR W T
AUl APF olFEARE AR ARIE
7} o]FEA}l |

AEle: WS VIdE Agshe Al ol

Aug] e S22 TE AR ARIERL ofF
EA},

a7kgAde) oigk TCP/IP 24 .
TCP/IP 74 &4 24 .
INETD A¥ AJE .
o2y 74
Se2E A4 .
FEiE| k= F7 } A
xc 3}
= /\]x]- L
A Aol x= F7} .
2828 A TI5H(CRG) 23 .
CRG A&} .
AR 7 2.
29x|eH 3
== 74
= Az A
STzl =& F} AF.
T 37}

) Aojeje] e F7}

. 86
. 86
. 87
. 87
. 87

. 90

.92

. 93

.95
.97
. 98
. 98
.99
.99
. 100
. 101
. 101
. 101
. 102
. 106
. 107
. 108
. 109
. 109
. 110
. 111
111

ii



CRG +4 . . . . . . . . . . . .112 CRG 2K . . . . . . . . . . .146

CRG A&+ . . . . ... 112 WP A= 20 . L L . L L 146
Fe2E A I8(CRG) 2 . L L 112 CRGO| tigh B4 Aol w4 . . . . 147
s B e =) e o1 o= B R B Hgen Al2El Az oWlE He] . . . | 148
o2y A g 2. L L L L L 11T Fe2E B Ao #A . . . . . L L 151
Fe)2E] B Ao =& F7F . . . 118 Fe2E B Aoy s, . L L L 152
e Ea= I = g 152 A S S B L e ] Aol 2. . . . L 153
U AL 5218 0 0 . . . . . 119 SeizE ] FYYe] F58E WA 153
TUE o A &= 3= 0 0 0 L 120 TUE o A &= A L . . . L 154
wshogx=m A . . . L L L 121 wshgx= e . . . . . . . . . . 170
R e A I 1) | ta & A ksl 28 . . . L 171
O)FEAL BT AZ . . . . . . . . 123 segol wsrssk. . . . L L L L L 171
OFEAL BE =k . . . . . . . 123 | EPgam 2 AdAR .. . . . . 173
g Ax == gag = 31 0 0 L L 124 EHOg=m =40, . . . . . .. 174
e I = 7 e A APIEZF o)l E A A . . . . L . L . L 174
U= 28 AR 73 A4 . . L L L 126 AR o)A Y. . . . . . . . . 174
AIEZE o] FEAL A . L L L L L L L L 127 A o]FEAL AFH. . . . . . 174
@A olFB AL A, . . . . L L 127 A& olFB AL A, . . . . . . 175
WEZ wjg] A 74 . 0 . . . . . . 128 v AR HE A . . . . L . L 176
SRR uE A4 0 0 0 0 L L L 129 L = I o ol o = 4
areAd e . . 129 A o]FEAL A . . . . . . 178
AUEle: ke A B9 . L L L L 129 A olFEAL TEAHR WG . . . . 178
AUl a7keA] B0l ] =8, . . 130 WEZ vy A A . . . . . L. 179
Alug|e: ZElF o]FEHAL E7dellA WY HEZ olFEAL A YAlEH . . . L 179
e R [ HEZ vl A4 A7 . . . . . . . 180
AYUglL: FlashCopy 788 . . . . . . 131 HWEZ v A 2 . . . . . . . 180
Aug]e: a7keA gPolx] elol’] Al HER v 58K 4. . . . . . 180
g aglels . . . . . . . . . . . 131 a2 I =3 S £ |
o oH#olE] Al2=El Qawlol= . . . 133 =29 olFEAL A AAlsE . . L L 18I
AU AXE arkgAdes A . . L 135 ZFEH vy A A0 . . . . . . 181
= e = R K 1 SEH i A A . . . L L L 182
FeE2Ee FE2EH WA 24 . . . . L 136 S vy A SEER W . . . L 182
s s . L K 1/ FlashCopy 2] . . . . . . . . . . . 182
Fe2E A B . L L L L 137 FlashCopy A4 74 . . . . . . . . 183
ZeE A AR B L L 138 FlashCopy 7841 . . . . . . . . . .183
FH2H dE 2UEY . . . . . . . L 139 FlashCopy T A4 . . . . . . . . 183
L o IO e e O FlashCopy &< a4l . . . . . . . . 184
ez A A A e . L L L L 14] FlashCopy 2F4 . . . . . . . . . . 184
e @ o L 142 FlashCopy©llA] dloje] B . . . . . . 185
SE SEAR FA . . . L L L L L 142 FlashCopy 554X W74 . . . . . . . 185
R [} e A BEAeE . . . . . . . . 185
e AA L L. 142 FezE BASE. . . . . . . . . . . 186
A Aol = AA . . . L L L 143 SU2E FAVE A AR W . L L L 186
Ze2E AU IECRG) B . . . . L 144 | Zej2Eol O B AR 4. . . . L 187
CRG A} &A1 . . . . . . . . . 144 auk SFE2H A . . . . . L L L 188
CRGZ% . . . . . . . . . . .145 Sed F. . . . . . . . ... .19

iV System i: Bk 719k HIolM ke 7



12} 8L 23) Sy sEd o
TP =S A WA .
sfepdE FeleE He] el
F7h R FEzE sE.
et I
FeloE] A Asjolly) B
LAk Z—{-ﬂ/\lﬂ Ol:lx%lE E.?

;qz}] }\]AEﬂ = E —r E-gq)xa E,;L

AT A -4

Ze By

. 191
. 193
. 193
. 194
. 195
. 195
. 195
. 196
. 197

we) Eojzolq el %4l
ARIE 7k olEEAL BAISE |
e} oAl Al |

H= e

Zz2 e JMIO]* WH
s

)

. 197
. 197
. 198

. 201
. 203
. 203
. 203

=2t

v



Vi System i ER23 79F HolA ke T



El23 7]dE H20M 7k2d 78

i5/08° T4 P4 0 Beloll Th BRaTL I S ARSSHA =L Wl wet AR Holel 1
A SRS TR BT 5 etk WY 4 T4 2 B A 29 2 B el
£ AT

Age] £740] AR A8 YHOE AT PHE IWHEH £ Bela T8k QlEslolag A
She &4 7N HEsh gel Bl N A2 AR A0l Qs AR IS $7HE AHgA)
HofslaL TEshe WHe ABHUTE Teh) o] A A8l MY SRR st RSt A
B Ihge] BRAE o] sk ofe] QlElslol o] AL el oldrshok FhT.

S0 AR AMH|~ T2E] QIE{H[o| A

ZelzE] A Al QlEllolsg ARESH e Sael SRl Fei2E Tleg sk e
STk ol QUEisolsE ARES IBM® System ¥ 1M £540 BAGHASM) 2ok} 3]
=273 5761-HAS7E A0} Qlofol Ttk o] SEilo)l g AMgalA The 715 AT 4 Utk
« ZelzE Y 9 B

L wE A Y B

« FelzE A9 % A 8 B

© FelzE B 3OS A L B

« BUE A9 A 2 e

+ FelzElolA e el L ULt B FeiE B olE U

o AzElol TRk 2AlEE Ao} o] oflare AlE] R

rr

T
o
o
&
o

[>
do
ﬂ
O
g
;l?lz

Cl~3 22| QIEHOo~

o B QlEblolag ARgSHA of ol B4 /14e TEY ) WeF 59 tag B Ps
Pelg 5 Qe TR dol B 7)) Al el theel Ui Tleg AHSsIRIA A e
o Waghich

- O E A

» T2 B A TP Y

L TzT B S WhsEP 4%

+ Ao ofEAF Ty

+ PER oFEAL T4

. FE olFEA T4

© Copyright IBM Corp. 1998, 2008 1



0

a3 QEH O~

8% [IEEel~E ARSI CL BRe AR8sie] o8] 74 ke Bkeas 38 = sdnh 4 2
2E] & ERTrpct dE CL WEo] A= JlFUch
L=

¢

riL
o

-
LB

|IBM System i High Availability Solutions Manager(iHASM) Ug%ﬂ

WY €M A=

i5/08 WA &4 AP Aol &40 BE 87ARNS SSATIEW ZHs Aol ek
2+ WA Zledle 58 £Fe 78] ol SFAIACK sk Ha aqAKRYe] iUt o’k a7
AR oleloll Bde AAslof she ARte IEsks 2= TaUT ok ARd(ell: ofETAloIA, HlolH

2 G)e] 71849 Holol sieA] ARE PEslIE AUL Wkl BT w/he4o] BRS¢ 1)
840 B SRRS s Aol TS ZEshl WAsiok Tk g Sol, SYSBASe] 17keAo]
QTEE HolEr} e & YLtk ERAL TSR] Fo) o] HolElE =1 taa E=2 ofsiol 3]
o} 7189 Holr] Sl olZeilolde WAsiol & S Q.

OiZ2[0IM =2k HE

ofFellold e Tk B0 Qs 7 9k F ST FHzEpIN 1h84 ofEelolde
At AT AR 29 ol ofEelloltel 54 7184 e be Qlfsiol

A7 B BN olEelopie BEFoRM, ALgA} FEloldES AP Ba flo] the Fe
28] EolA] oEelo e AN S lgruith. Rk, olZ iAozt Agkele ol gien =
L gdon] I AREE 4= AU o= ojZgiAlold © 9] HolE) 13 REA WY e A
k= BCF olZ Aol AR Hagle] Foh e Fdho] A9 QIS ¢ AUtk e oulghIch AR}
= ofEEflold B Elole) midle olFdleS o B8t Syt

Felzelel M ofEebol BUHE B 98l 54 8 2e FEshe ofEeblelie] ALgslolol
Tk oiFelolie mabssta Feell Y ofEeold A B ST & Y=S Selu
ofEeploae] 54 540] EAHol Ttk oleid ATARIe] EASY] WlRol, Fel el wAFs of
Zeplold AHE-S 91F The g4l LIk

I Fel2E] 7bs amesle) ofZebllold T

Ze)E FPsR amedo) AFS 24 W84 aTARRS ZEEUD,
2. TR jFleg w—s}ﬂ»} s o-s—}o% ofFellolie Mo YAl L.

-

57 AZEdlo] 9 olieblold Z2arls ofiehlokie A8 elstel ofieblokiel is/os
WY AN MBS & YEE T S gk

=4 ofZEloldo] o FzH el Alsliok Tt
& AR

i

2 System i: BRI 7]EF HZolM 1718 7



hrhes 2 FejoE|

S2/4o| Ql= oiE2[FolM Al
EE ofEflode] S-zERe] 7HA oldE AlEdlFE A2 ofduth

ZelsEjgo] Algals 2910 B HALH e olgsil ofEepolde] BU4e FXT Jolo &
Utk olZailold BUBE ojZeplolde A8sle] Sejoldes Tl TAE sols wie] wEdA of
el RS Th A2 5 ES Funk mebd AR ojEellepie SelHe] A Tlee
3 olgslr] 9% 54 aTARME FZalof FhTh

Z22F Jis ojZ2FoME ISt i5/0S =
BE A oFEAlolde] S ARt ARSAF 3he AlFSH, ol T, AlS e AYER %2 A9 A
& ARG 7FsEE ofZEAloAS AT

5i
o
w2
rlr
%
c
ox
g
S
i3
oL
2
%
al
o
I

o
A
(o
ol
F[F
2
gﬁ
Y
o

A B 722 A, o] 2
E2o] Zabglol Q= olZAolle M BAS Holrw, M B9 ASsE Az ke
4 e Efsol~E B BElEU

o ofFelolie The E4E ZrUL
+ ofFEplolAe 13k v} A BoFssbll B v wg) SesE R A4S 5 gt

o ofZEPFlode B Ao 2 AH dloly dYellM EdA e Aofste] FuiE e ofFeAleld
o oigk ofZelAloliel A% P4 B BAHE TFssbl Tk

. ofZFEPolie FH2E B oMIEES Xsl] 913k ofZeAold CRG 8 Z2IS B3 ojZ
ol S AFsIERE, 15/0S S2E A A= TS E83hth

o AP ARSARE ofEEFAlolA Wi SHH Ee O oPde® AmXslE ofEEAlolA AARE 7T
< AUk

08 43 71844 2 AARE BAES Hodges ofZAoAS vt 5SS ZsuUth

o ofFPAIAL ofEFTAIoIA CRG F& 27340 ofgt Z|2H oMIE(ZA] F5)9] tS &hist X7
£ B3l E AZSEAIIE B98ES AlFYT

o AETACIAL B} =2 xde] oA AR AL 2B T4 ofZEA OS] e AL
SA= FeF Aoy A3 ZRAE 7)ol o8 EAE AR AuixEUnh SRIRE A ofE A0
A9] 739 AR HAgke] Ad|x T I FHSE YeHE AT & JFUTh

WIEM ZAE ofE2F0IM 24|

7k ofEFEAlo S SE2E A AlXEl Vs T Al BY 7FseE ofEEAle AU

o] Wz ofZeleld 7hede) Aayt
I olZelold eR7l WSk A% ofFelole BUR ol ApHoR s ool me
7Fsd Al(el: 248 Aol Elole) S HHTILE Ao ARG 2 olFeilolie B 4 k]

o

B 7 2ol wbed 7 3


http://www-03.ibm.com/servers/eserver/iseries/ha/

2. oEAlole ol Awe| AZIEIIE A HelE ST Aol Aol sk ofZeAlolie
2 4 gksue,

3. AlzEl 7K Fro] Mhalshe A% ojZEilole Me] Aol ANRREUTh Heom ARk 2
slZploe B 5 i

4. A2E) 715 Fo] WAlske A5 ofZeAlole wel Aol AR A Alelel ol HEe] A
22N AN Aelg AT Al Aol ZHsiel ofZEAlIe B 4 gksunh

5. Az A1 Fdo] WAlsls 49, FeizEe T weel ofZeold B o) ik o] =
e HLorp} WA AHe0w A 2 ofEelelie B 4 gksuin

6. A2E 715 Foo] WAIsKE 4%, FeiaEel T wEzel ofFelold B o) vk Hole] =
B8 SLonyh WA oFeopde A Aolol ol Hxe] AZXIE AN HelE AT
Utk el Aol sled ofEelolae ¥ & gtk
F: 9lo] Aol 1 - 4o, AH8AP} Hole B7E Ak Pk

ofZapiold ZRIS =el JKssp BsTl:

ofZelold =g B9l Fhsshl et el tls) o} WUtk

EAA ofEeAlodS U 5485 7HE Zlo=® dlgunh
o o] koA olZEFlolde AARE = USUT
« ofEgAloIdo] TP F4E Tl STlelE WAl=T 4 s
o ofZFgAlAL StatelessolAY ] HRIT FAHULL
« olFPAloldT A TlolEE 29X Foll ARS- 7SR
F2E] SE0A oiEeAloldS Al2E] THs Sl BUAS 2 ke Al 7R 71 84 vt s
Si=g
ofZ=Aleld 2|
ojZgAlolde] eFU A2El ThE Sl drht AdtEle i dvh FHe| AR o g AL
& T IsUR
oAl e B2 7leS AREEI olE AE 4 s
ke Hlof
7Fs F5o] A o, Joje] A HlolEe] 7ReAd R FU7R
7Fs T Fol= HelEt fAE= wek txmdd F83) HolEE AR syt e, 29
2H 7152 &8sk F92H vEYo] IBM Business Partner B4 A|EC &2 o] XS 5 U5
2=
Ao 7Ts 2 #=
tlole] 2 ojZEAlo1e] 7HeAde Adsle VS AoJshe Zlo] drit AUk

4  System i: Bk 7N HolA 78 T



IBM System i 27} &7 AAGHASM), goldlzot Qs Z203) HE(5761-HAS)7E 1L

7HA EFA B 7IsS TSk deElel] Sidk oY 71| IEE0)~E AlEdth iHASM o)

A2t Qe TS v QIEHl0|~E Atk

High Availability Solutions Manager 722} <lejs]|o]x
o] 1jH QUEH|o|2~E ARESHH o7 i5/0S A 7FA &AM Y = sy
o] QIEHo|l= AREAPL AEigh SR gk BE 7 a7ARNS ASshal, Add
A 2 A Tles AR SRS she BEe kA Tl g BelE
SEU

Felos] A9 Al T2 QlEfsol
o] 12y <IEFHol = e ARSAPE A EFAAS ARAR Hoshe Wl T B
IS AFHU ol B3l CRG 22 o2 7es 78k ¥ & sk =
@ 59 o Fo| T &He] AN AHE ] ol QEolzoly W B i
I &5 78 JdsUth

IBM System i High Availability Solutions Manager 373
ol WHE HISRt 715 AlFsEAN HEE QIEEo)l~E Bl AE & Ut

IBM iHASM(System i High Availability Solutions Manager) API
ol APIE ARESI] = Tml 29| A 7Isell thell A = syt

R ZeEY APIE ARSIl B4 vlofEst o] BloEE A 4 e H9A olEeAloldst Aitet
= NS FE2E ] QEpolE AR 5 QlsUT

e A

h71-84d ]

RN ZatrE| ofZaRiold TAIE:

olZellolag AxAeleE olZeiolto] slUon e 29A0m Al AelE ojok Tk

A Ani ofEeiloldel SASEE, olZelolie off gyl Waskx] ghusiol Tt e Anr)

A3 g ATl PCOIA ofFellolie ARG 5 gtk Teit ofZEelloldoly AR SRS

Aol G,

e A2l st ofEeblold gl ARE A F Qe ofd Mass ATEUL 7 ofEeblelde

ol Wl b 2 YRR whEsiol ULk

« ofElole BE AT ARE sk FeoldlE AEloR HET 5 itk 29lAlen E 3
Qonpyl WAL ) ofZelolie Fejolled] Aslo] = ke ALsied Al Aol 4
Uk o] gl B Pl APL = Fel2EE S Hold APIE A3l AT gurk

. oZailolde AAReR Al Al A]] AR 9 ofZellolds AREE g Ao] TS BAE
& QlrUth. TelAe] BE WAl tis) olEeilo e W) ALRIOR WAL S

B 7 2ol wbed 7 S



« ofZEPFlodS iE ofEEAleld gk Eui2E A IFe T8 ZEIF ToE] FHol| ofEEiAo]
Ak el B Al RS A9 S gk of v 4l Ae vt Besithr bRk
ot E92H A 15 W7H(QestChangeClusterResourceGroup) APIE ARESI] o] 31T 4= QUs5
o,
o ofZEAloIAS ojZEAloldS] HlolEie} SA| Wi} Al2Elol| EAE Hloly QBEAE HE HRE A%
& % g,
+ ofEFFAloAL ofZEAlIA HolHAE S0 v wSFs IASP W9 HlojH QBAE. e FRE
AP % S
o ofZEloAS SEeIES R AE] BRE AT 7 UFUTh
o dH] AR7Y A=A dom, BEE efsfiof U
o APElolol SRz Ano| Ghe ofFeiAloldo] A= FE AN Azl S AFBSRE B Aokl
AE) ARE A WEE ofEeold A EQUEA AREh AN Holeol-e] S A)
o] 7] WA} vlssSiA viAEe R ARl Al ZRIER HEoRU

SoAE X OF == =278 §&:

Se12H A OF T8 ZEIHE FE2EH 39 o] W Foll s=gunh

o] 27 ST|2Ee] Akl thet B E8 s AT T8 TR EdX X CRGO

ojsl Ad=izlo|x9k thE CRG 3l ottt Se2E A OF T8 ZEI80] ARSE 4%, taat

2e SH2EHS oMIE A A ZET50] SEgUTh

« 2B} 7|R] @A FBIZEA ARIEYT

« [E8]2H =t Z8(QcstEndClusterNode) API| 2= [E22E] & 32 A7)(QcstRemoveClusterNodeEntry)|
@ = ANEAN =TTt FE2EA AU

o ZE2EP} [E2E 2H(QestDeleteCluster) APl $20] Aal2a] 2Rguch

o o7} [E22E == AI2KQcstStartClusterNode) APIE F&3le] SAJslgUc)

o SEEE rrete] Falo] AUk

E“

TH TR0 T ZEAAE AE3Th

- HHE 24 IFeld 2EAe] 24 IF(*CALLER)OIA A3

o 5 ZEIOH0] AER] & d9E ZAY FHAEE e AR s HsE FARR S

« FHa WEHE AT

SU2E A I APUF AE w, T8 ZET30] FU2H A IF A
(QcstCreateClusterResourceGroup) APIO| A HEl= AREA} Z230lA-8 ZH= Ho| QoA =g} ¥
Eof 2]l Tz =2 o AP osf| AFso® AUt HlolE] CRGO| iyt €5 Z=71
o] st Ao R FEsh= 749, S22 A IF T8 TR0 AdFHA 24 I5E A
g3lo] B Heojgo] nE Y Lok FEFHUL: o] 23] I RE JEER] @k &5o] Woley]y
Sz AR IES dY AR 57E 7 dsS duth

6  System i: ER=T 7]E HIoA w7184 7



42 CRGOl tis) Asiak 29X on} Wik ZFgshiAle. BE XS HE &, BE X7} U
13} ol B AR AANSE B9 FeliEHe X 21| FES AgSl] U 13 mmeld B
=2 SEPI

o}ZgAleld CRGol tg 5 2 T=l0] AulsiAv} v dd oz Fashs 745, F82H A Aplas
CRG®| Jei7} &5 7350l oAFeAlolds AN JuUtt S22 Al IF 8 Z2IHS
AR 22 FIEF RS SEHUNE AP8E O AR SI ol ofZeiAloldS AXRE ¢ gl
T, FH2E A O F5 ZEO9L HYe 2X I5E ARSI SEgULE AR Ale &
2o ARte] 2A] F=F ARSI 5FE uvh AR, o= Al CRG, HYLH T 9%
o A & UFHTh

4

N
gl
K ox 2

o

!

R

Fe2E AR TIFo] AR W, 13} el SEFe ofEEo CRG $5 IS ofEEleod
AP FESAG 27 R W] FHAH A ARIAE A0S 2ldsA] Ut ofEEAlod CRG
7b 2skE F, FeizE A ARzt olEEAlold CRG F8 Z2IH| I oMIES SAEoF sk
A T ZEOH0 TE QIZEZYE TR AQfoll ARFEUTE AR B AR ol9je] BE 22| sert
Zlee Zlo= oyt

ZelE) A9l 05 $E Zeoge] 52 w, AuE Felar oM, SelsE Agle] @A) e 2 e
2B Ae] o) JEIE AR v AETE A,

7y x| F=o| sl F5 23] AYFe JRE Ikl FEaH A OF F5 2030 33
BE ARes FH2E APL 249 FE2E A OF F8 23S 3xsAlS. QUSRTOOL glelHd
gol F8 29 e 97 V)RR AT F ke AZ 2o T} AZHYFUCL QATTSYSC )
o] TCSTAPPEXT WHE Fz3HlAlL.

oiZ2plojM CRG =iAlst
ofETiAlold FulzE A IFe ofEEleld Bde Atk
O{Z2Pold CRG 2| IP =4 ZI2|:

SeloE A9 AEIsE ASt] ofEee CRG QU IP 748 B 4 stk olF FEow
29 FE Yk

o

ofFElAod CRGS 99l ofFelold QU IP 748 T /K WHOR Beld 5 Utk 7K 41
PHCEED L Fel2E) AU AMIZTE QU P T Belshl Sk AUtk of We Zess A
A7} BT Aoleje] BE T eldd] UFe] /18 1wt Bl A 1P FAE YA @
Yek o] o] MEjR %, BT Helede] Qle] wsolx QU IP FAE B MY 5 Qlerich

R e QU 1P Fa8 M Beiske AYUTL o] WHE Fe2E AU M2} QU P FAE 74
She WS WA e FTh ARSI T4 Aol It BT gelele] BE A T As)
oAl QA 1P FAE F7K Fol ZelaE] A 25 Aol Futh B CRGE] B gelelel] Z7bd

E= FEP] Al A 1P F27F 7] Jlofof gtk
g

B 7Pk 2ol kel 7 T



[0 SAo1A9] Tel: oTEelAeld Zelosel Ad 1 AdeH =]
o] ell= shtel sUem Aukelert ol BasH=A HelFUh e e Aueles e 5
243 5 ek

S MEE: TEES mE 27 gojdl] FY AuuEd She Zlolst B4 ABUESIA of

Zello QU P Favt AFHES T 5 sk BT geleje] v} B4 el 2H gl 4
S ojEo QW 1P FAE Tsleld 29KeM AL 45T = il sok T

>0
(i
J

AMELE Afole] ofZ2[FljojMd ~2Ix|Rb] 245

Se e UNAHOE ofEebold FeIzE] A TIFe] BT Aele] Qe wE FelE| Tt 5Y
3 LANCEY® ARUE Fk AZIE Ag3Roel 4Fslol Guick Felas] A4 Al ojEello)d
CRGE 74T W) ABA7E 4% Q1A 1P 48 AgUc

T ojEFEAleld Ml TP A B Y9 & rtolX tE k2 sk g AREEE 71E Ul
EQlT 2 &EF2 ARP(Address Resolution Protocol) Ut 12u 418 2FEHZE E2l¥+= v LAN
of el SeaE wES TS BT Helele SHsks 2] JFsith of B K P F2
AL RS B HEQAS] S8 k& 9 RS 2heEe] BheE R ZEEZ(RIP) AME-S E8l s
S,

29X oH S st Y the 7 7 TAVE ZRFUTE o] 2R AlEFE B Ao BE k=
oA skaxa Fozl o FEAlold CRGe gt B+ AejHe] r=r) & JFejxe e ofE k= dis) qt
Fx]ojof Fhch

1. oZF=HAeld CRGZE ARSE QA IP FAE AElEHiAlL.

¢ E5S ] S8l o] FAE EHaH kB gReEVE ARSSE TR BE VIS T4k FAA| ot
oF Ut} oE E°] 19.19.19.192 AeHE u)],19.0.0.0(19.19.0.0)0] A28 2}$-H H|o]Eo] Lzl
ZE7} opolok fhtt.

o S1A QlEIFEo|2(e: 19.19.19.19)8 FUEMIAIL. 314 Aw *VIRTUALIP, ABEUE nlx3
255.255.255.255(F2E H9-E), Hdl ¥ &9 1500576 - 16388 Hle] =E S2xbh 2 AFsAIE}
*NOE ARE3le] ZHAdsAIL. o] QA F2(ell: 19.19.19.19)= TR WAlIA ke 272 JEjHo]
22 AEsE7] Hof| *VIRTUALIP 424 EAsfioF gtk 1ev &% A8zt oholjol otk

2. FHZEE AsAY SE 2ol LB SIS W S SAlo] ARBSEEE i QU TP FAE AL

BAE ASR= P T4 F Rt e E T AT

o A B0, 19.19.19.19 A FAE FH2EHHd| 2R ARSE oty W20 FB2H ko Uig
IP F4oll4 Ao 24 QlEHo]l~g Yhae oyt o] AdE 7t S rro| 7} SH2H
Tl thsl eksE]ojof Tt

T FH2E 4= CFGTCPOA o] WS S8k S8l SxsojoF k.
3. S92HE Al BE CRGE AAsHiAlL. ofEgiAlold CRGY 7%, Al TP 4 74 F=9
&l QcstUserCfgsTakeoverIpAddrS A|sHAIQ. ojE o}ZgjAlold CRGE AIASHA] I L.

8  System i: BT 719 HIoA w18 7



4. CFGTCPA] TCP/IP oiZ&AloPd 4841 20), RouteD 7484 2) 2 RouteD ¥4 E3(&A 1)
< A= ARSSI, &5 (Supply)el *YESE AAEUSA] SRIsHiA L. T18A] 4 e, 72 SH2H
oA *YESE A4Sl ROUTED(RIP T RIP-2)E AR e AAASHIAIL.

« NETSTAT &4 3& 34 A8 221 A 22 ZEES ARg3sle] ROUTEDE #A13Uth ROUTEDE
CRG E7 Aol B F#2H rroa] As) Fola 331 F21 2F-E(Supply = *YES)o{oF &
Utk

5. B9t oY LANS 4o ek BE 4E 27t RIP gt 2B S9EE %1 ¥ 3o 5

1A SRISHIAIL.
« opple] ZhpEel e HEE AU e stk dole 2heE AlxgAlel o k=49 RIP
QEslol1olis 52E BH9EE S5k 54 F1EE S FY Aow apFhT
o O g AlEIEE ope} gleE O gReE QIEEO)IAE JREFE 2R JEEolx & tell HE-
=
T o] FAOA System i 7TAIE SHEIR ARESEA] AL Eh9E HHOE AAlEE AdEE 2eE
(IBM E= 7[EhE ARBSHIAIL. System i 2H98E ©] 7S Aelsies 742 & sy

6. FH2E L= F shiollA A FAE FE5oE FAERMIAIL
a. RIP7} ZFEE AulE= 5571 7ltaAlA L.

b. CRG B Hode] mE vt U o] F4AE AME TU LANS| Agd SEREZRE QA 45
PingsAl 2.

c. A FATF A FEEEA ERISMHIAL.

(F212E"2 CRGZF AR W) AAE 12F =E0] 45 ARRRTH)

7. oJE=Aod CRGE AN L.

o A FAE AE A REddlk FEzEEse] AREE, RIP7E B Ao HA9 FA—"rE?— ol
gt RIPE Ao Atolol] 2ReES Z4Isk= B FHal 5&e] 22 4 U5tk RIP 752 CRG
A& 7153 EdTh
8

o flo] ZRARAPL ofFEAlod CRG B Aol BE Y2 wTd tiEl 85R] o= A5
FezEe 29X ZEAIA Fofl AAFUCH

o BAE =E2o HUdewmE S o AAeels, vl wijlo] H7] fal WAEE & s ol
EollA EAR ol Z2AXNE sk Ao] FHuth

« B 7P IP FAE AMSSEE A9 A7 EEe) ofFEiAlold CRG 2 dikE HE9| IP T4t

oGt o] Fat FUT UA ofFEY] TE 1= 1P FholAt BB THE A ofHEY
T JFUTE =3 2R ElolBellA ofmiRS3RS 2] S8l Fofsliof Utk TS Felsle] &
HO}/}:}/‘]—Q—-

— Z} 7P 1P Fael] tih 2R ElolEel *DFTROUTES F7IBMIAIL.
- B P F4E2 AW CFGTCP(RA 205 AMSSHIAS.

B 7P 2ol kel 7E 9



- O F< IR BE wWibsE edsi sl ARl 2heHel Hashirle. T2y As
HIRIY QIE|o]27} o] BheER IFAEE 7HE [P T4} Ausle 22 AlXE 1P 4= 2

ofl: oiE2RoIM S2iAE X2l OF miges Z=X|:

o] o= shte] HAeH AU} of gl S2k=Al Holsunh e HdeH Alugles b= 52t

& 7 JFU:

M= A 2= Qe B Aol FHaEE 73F- FUA oAl tigk 282 AR TEe] HlY

SHE o theo] AU

+ A FE HALHE Zk= CRGO| theh B AHolHo Q= B &% o SH2E A IF =5
zg o] SEPULE ol F82E A ARI2T) ofZEiAlode] IS A WA dgoR HY
LHEHal FR] T FAIPUT

o FEEH AR AH)AE= 13 =29] QA IP(Internet Protocol) 9322 53t QA 1P F4o0 tfish
ZHAIgE AH =,

o FEZE A AHIZTE A WA G 12D S0l QA TP FAE ARRRTH

o FE2E AR Al 22 2T ARRL A IR RN S8 E A TF FE RIS
ke Ae AEHUSE o] A= oAFEAlPdS AAERTH
= g
[7_slolAe] Te1Z2Aold CRG Al 1P 2 3]
F2E AR ARIAE ARSIl ojZ Aol CRG Al TP 42 I 4= JFUL) o8 F50=
W = AdsHth

of: ojZ2pioM &E= ==T73k:
o] = doll= ofZFAloIA F2H A IF 85 T2 o] 9] UssUTth

QUSRTOOL g}elHejg]ol o] F= A& 3kg o UsHTh

F: AT = AE ARSRe 2 (198 HoX|e] THE ol 9wl AR o] el Fofdt Zlo
= .

/***************************************************************************/

/* */
/* Library: QUSRTOOL */
/* File: QATTSYSC */
/* Member:  TCSTAPPEXT */
/* Type: ILE C */
/* */
/* Description: x/
/* This is an example application CRG exit program which gets called for =*/
/* various cluster events or cluster APIs. The bulk of the Togic must */
/* still be added because that logic is really dependent upon the unique =*/
/* things that need to be done for a particular application. */
/* */
/* The intent of this example to to provide a shell which contains the */
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/* basics for building a CRG exit program. Comments throughout the examplex*/

/* highlight the kinds of issues that need to be addressed by the real x/
/* exit program implementation. */
/* */
/* Every action code that applies to an application CRG is handled in this =*/
/* example. */
/* */
/* The tcstdtaara.h include is also shipped in the QUSRTOOL Tibrary. See =x/
/* the TCSTDTAARA member in the QATTSYSC file. */
/* */
/* Change log: */
/* Flag Reason Ver Date User Id Description x/
/* */
/* ... D98332 v5rlm0@ 000509 ROCH Initial creation. x/
/* $A1 P9950070 v5r2m0 010710 ROCH Dataarea fixes */

/* $A2 D99055  v5r2mO 010913 ROCH Added CancelFailover action code */
/* $A3 D98854  v5r2m0 010913 ROCH Added VerificationPhase action codex/
/* $A4  PIA10488 v5r3m0 020524 ROCH Added example code to wait for datax/
/* CRGs on switchover action code x/
/* */

/***************************************************************************/

S S S U S U S USSR U */
/* */
/* Header files */
/* */
2 */
#include /* Useful when debugging */

#include /* offsetof macro x/

#include /* system function */

#include /* String functions */

#include /* Exception handling constants/structures =/

#include /* Various cluster constants */

#include /* Structure of CRG information */

#include "qusrtool/gattsysc/tcstdtaara" /+* QCSTHAAPPI/QCSTHAAPPO data areas*/
#include /* API to Retrieve contents of a data area */

#include /* API error code type definition */

#include /* mitime builtin x/

#include /* waittime builtin */

K m m - */
/* */
/* Constants */
/* */
S S SRS */

#define UnknownRole -999

#define DependCrgDataArea "QCSTHAAPPO"
#define ApplCrgDataArea "QCSTHAAPPI"
#define Nulls 0x00000000000000000000

] */
/* */
/* The following constants are used in the checkDependCrgDataArea() x/

/* function. The first defines how long to sleep before checking the data */
/* area. The second defines that maximum time to wait for the data area =*/
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/* to become ready before failing to start the application when the Start

/* CRG function is being run. The third defines the maximum wait time for

/* the Initiate Switchover or failover functions.

/*

#define WaitSecondsIncrement 30
#define MaxStartCrgWaitSeconds 0
#define MaxWaitSeconds 900

/* As this exit program is updated to handle new action codes, change the
/* define below to the value of the highest numbered action code that is
/* handled.

/*

/* If the exit program data in the CRG has a particular structure to it,
/* include the header file for that structure definition and change the
/* define below to use that structure name rather than char.

/*

/* Change the following define to the Tibrary the application resides in
/* and thus where the QCSTHAAPPO and QCSTHAAPPI data areas will be found.

static int getMyRole(Qcst_EXTPO100_t *, int, int);

#pragma argopt(getMyRole)

static int doAction(int, int, int, Qcst EXTPO100_t =, EpData *);
#pragma argopt(doAction)

static int createCrg(int, int, Qcst EXTPO10O_t *, EpData *);
static int startCrg(int, int, Qcst EXTPO100_t *, EpData *);

static int restartCrg(int, int, Qcst EXTPO100 t *, EpData *);
static int endCrg(int, int, Qcst EXTPO10O t *, EpData *);

static int verifyPhase(int, int, Qcst EXTPO100 _t %, EpData *);
static int deleteCrg(int, int, Qcst EXTPO10O_t *, EpData *);
static int memberIsdoining(int, int, Qcst EXTPO100O_t *, EpData *);
static int memberIsLeaving(int, int, Qcst EXTPO100_t *, EpData *);
static int switchPrimary(int, int, Qcst EXTPO100_t =, EpData *);
static int addNode(int, int, Qcst EXTPO100 t *, EpData =*);

static int rmvNode(int, int, Qcst EXTPO100 t %, EpData *);

static int chgCrg(int, int, Qcst EXTPO100 t %, EpData *);

static int deleteCrgWithCmd(int, int, Qcst _EXTPO100_t %, EpData *);
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static int undoPriorAction(int, int, Qcst EXTPO100 t *, EpData *);
static int endNode(int, int, Qcst EXTPO100 t *, EpData =*);

static int chgNodeStatus(int, int, Qcst EXTPO10O_t *, EpData *);
static int cancelFailover(int, int, Qcst EXTPO100_t *, EpData *);
static int newActionCode(int, int, Qcst EXTPO100_t *, EpData *);
static int undoCreateCrg(int, int, Qcst EXTPO100 t =, EpData *);
static int undoStartCrg(int, int, Qcst EXTPO100 t =, EpData *);
static int undoEndCrg(int, int, Qcst EXTPO100 t *, EpData *);

static int undoMemberIsJoining(int, int, Qcst EXTPO100O t *, EpData *);
static int undoMemberIsLeaving(int, int, Qcst EXTPO100 t *, EpData *);

static int undoSwitchPrimary(int, int, Qcst EXTPO100 t *, EpData *);
static int undoAddNode(int, int, Qcst EXTPO100 t %, EpData *);
static int undoRmvNode(int, int, Qcst EXTPO100 t *, EpData *);
static int undoChgCrg(int, int, Qcst EXTPO100 t %, EpData *);

static int undoCancelFailover(int, int, Qcst EXTPO100_t *, EpData *)
static void bldDataAreaName(char *, char *, char *);

#pragma argopt(bldDataAreaName)

static int checkDependCrgDataArea(unsigned int);

#pragma argopt(checkDependCrgDataArea)

static void setApplCrgDataArea(char);

#pragma argopt(setApplCrgDataArea)

static void cancelHandler( CNL Hndlr Parms T =*);

static void unexpectedExceptionHandler( INTRPT Hndlr_Parms T *);

H

static void endApplication(unsigned int, int, int, Qcst EXTPO100 t *, EpData *);

#pragma argopt(endApplication)

static void printParms(int, int, int, Qcst EXTPO100 t *, EpData *);
static void printActionCode(unsigned int);
static void printCrgStatus(int);
static void printRcvyDomain(char =,
unsigned int,
Qcst_Rcvy Domain_Arrayl t =*);
static void printStr(char *, char *, unsigned int);

/* This structure defines data that will be passed to the exception
/* cancel handlers. Extend it with information unique to your appli

/*

S S S U S S S S SRS
typedef struct {

int *retCode; /* Pointer to return code

EpData *epData; /* Exit program data from the CRG

Qcst_EXTPO100_t *crgData; /* CRG data
unsigned int actionCode; /* The action code
int role; /* This node's recovery domain role

and */
cation.x/

Bl 7] HollA kgl 7d 13



int priorRole; /* This node's prior recovery domainrole */
} volatile HandlerDataT;

/* */
/* Function pointer array for handling action codes. When the exit programx/
/* is updated to handle new action codes, add the new function names to */

/* this function pointer array. */
/% */
/gy */

static int (*fcn[MaxAc+1]) (int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData *epData) = {

newActionCode, /* 0 - currently reserved */
createCrg, /* 1 %/
startCrg, [x 2 =/
restartCrg, /% 3 %/
endCrg, [* 4 */
verifyPhase, /* 5 - currently reserved */
newActionCode, /* 6 - currently reserved */
deleteCrg, /%7 */
memberIsJoining, /* 8 */

memberIsLeaving, /* 9 =/
switchPrimary, /* 10 */

addNode, /* 11 %/
rmvNode, /* 12 =/
chgCryg, [* 13 =/

deleteCrgWithCmd,/* 14 =/
undoPriorAction, /* 15 %/
endNode, /* 16 =/
newActionCode, /* 17 - applies only to a device CRG */
newActionCode, /* 18 - applies only to a device CRG */
newActionCode, /* 19 - applies only to a device CRG */
chgNodeStatus, /* 20 =/
cancelFailover /% 21 x/

e e e e mmcmmcmecemees */
/* */
/* Function pointer array for handling prior action codes when called with */
/* the Undo action code. When the exit program is updated to handle */
/* Undo for new action codes, add the new function names to this function =/
/* pointer array. */
/* */
/gy */

static int (x*undoFcn[MaxAc+1]) (int role,
int priorRole,
Qcst_EXTPO100_t =*crgData,
EpData *epData) = {

newActionCode, /* 0 - currently reserved */
undoCreateCrg, [* 1 x/

undoStartCrg, /* 2 */

newActionCode, /%3 %/

undoEndCrg, /x4 =/

newActionCode, /* 5 - no undo for this action code */
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newActionCode, /* 6 - currently reserved x/
newActionCode, [*x 7 =/
undoMemberIsJoining, /* 8 =/
undoMemberIsLeaving, /* 9 =/
undoSwitchPrimary, /% 10 =/

undoAddNode, [* 11 =/
undoRmvNode, /* 12 */
undoChgCrg, [* 13 =/
newActionCode, /* 14 =/
newActionCode, /* 15 =/
newActionCode, /* 16 =/
newActionCode, /* 17 - applies only to a device CRG */
newActionCode, /* 18 - applies only to a device CRG */
newActionCode, /* 19 - applies only to a device CRG */
newActionCode, /* 20 =/

undoCancelFailover /* 21 x/

/***************************************************************************/

/* */
/* This is the entry point for the exit program. x/
/* */

/***************************************************************************/
void main(int argc, char *argv[]) {

HandlerDataT hdlData;

S S U S */
/* */
/* Take each of the arguments passed in the argv array and castit to */
/* the correct data type. */
/* */

]/ g */
int *retCode = (int *)argv[1];
unsigned int *actionCode = (unsigned int *)argv[2];

EpData *epData = (EpData *)argv[3];

Qcst _EXTPO100_t *crgData = (Qcst EXTPO100 t *)argv[4];

char *formatName = (char =*)argv[5];
ey */

/* */

/* Ensure the format of the data being passed is correct. =*/

/* If not, a change has been made and this exit program needs tobe */

/* updated to accomodate the change. Add appropriate errorlogging for =x/

/* your application design. */

/* */

/2y gy */
if (0 != memcmp(formatName, "EXTPQ100", 8))

abort();
/gy */
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/*
/* Set up the data that will be passed to the exception andcancel
/* handlers.
/*
]/ gy
hd1Data.retCode = retCode;
hd1Data.epData = epData;
hd1Data.crgData = crgData;
hd1Data.actionCode = *actionCode;
hd1Data.role = UnknownRole;

hd1Data.priorRole = UnknownRole;
_VBDY(); /* force changed variables to home storage location

/*
/*
/*

Enable an exception handler for any and all exceptions.

#pragma exception_handler(unexpectedExceptionHandler, hd1Data,

_C1 ALL, C2 ALL, CTLA_INVOKE )

Extract the role and prior role of the node this exit program is
running on. If the cluster API or event changes the recovery domain
(node role or membership status), the new recovery domain's offset i
passed in Offset Rcvy Domain_Array and the offset of the recovery
domain as it Tooked prior to the API or cluster event is passed in
Offset_Prior_Rcvy Domain_Array. If the recovery domain isn't change
only Offset Rcvy Domain Array can be used to address the recovery
domain.

hd1Data.role = getMyRole(crgData,

crgData->0ffset Rcvy Domain_Array,
crgData->Number Nodes Rcvy Domain);

if (crgData->0ffset_Prior_Rcvy Domain_Array)

hd1Data.priorRole =

getMyRole(crgData,

crgData->0ffset_Prior_Rcvy Domain_Array,

crgData->Number_Nodes_Prior_Rcvy_Domain);
else
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hd1Data.priorRole = hdlData.role;

_VBDY(); /* force changed variables to home storage location */
] gy */
/* */
/* Enable the following to print out debug information. */
/* */
S S S U S S */
/*
printParms(*actionCode, hdl1Data.role, hdlData.priorRole, crgData,
epData);
*/
gy */
/* */
/* Do the correct thing based upon the action code. The return code */
/* is set to the function result of doAction(). */
/* */
g */
*retCode = doAction(*actionCode,
hd1Data.role,
hd1Data.priorRole,
crgData,
epData);
Sy S S U S S */
/* */
/* The exit program job will end when control returns to the operating =/
/* system at this point. */
/* */
/gy */
return;
#pragma disable handler /% unexpectedExceptionHandler x/
#pragma disable handler /+ cancelHandler */
} /x end main() */

/***************************************************************************/

/* */
/* Get the role of this particular node from one of the views of the */
/* recovery domain. */
/* */
/* APIs and cluster events which pass the updated and prior recovery domainx/
/* to the exit program are: */
/* QcstAddNodeToRcvyDomain */
/* QcstChangeClusterNodeEntry */
/* QcstChangeClusterResourceGroup */
/* QcstEndClusterNode (ending node does not get the prior domain) x/
/* QcstInitiateSwitchOver */
/* QcstRemoveClusterNodeEntry (removed node does not get the prior domain) =*/
/* QcstRemoveNodeFromRcvyDomain */
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/* QcstStartClusterResourceGroup (only if inactive backup nodes are */

/* reordered) */
/* a failure causing failover */
/* a node rejoining the cluster */
/* cluster partitions merging */
/* */
/* A11 other APIs pass only the updated recovery domain. */
/* */

/***************************************************************************/

static int getMyRole(Qcst EXTPO100 t *crgData, int offset, int
count) {

Qcst_Rcvy Domain_Arrayl t *nodeData;
unsigned int iter = 0;

gy */
/* */
/* Under some circumstances, the operating system may not be able to */
/* determine the ID of this node and passes *NONE. An example of such a */
/* circumstance is when cluster resource services is not active on a */
/* node and the DLTCRG CL command is used. */
/* */

U S S S S S S S S STSSSa */

if (0 == memcmp(crgData->This_Nodes_ID, QcstNone,
sizeof(Qcst_Node Id t)))
return UnknownRole;

Sy S S U */
/* */
/* Compute a pointer to the first element of the recovery domain array. =/
/* */

e m e e e e e mecemmcemmce e */

nodeData = (Qcst_Rcvy Domain_Arrayl t =) ((char *)crgData +
offset);

S S S S U S S S S ST ST SSa */
/* */
/* Find my node in the recovery domain array. I will not be in the */
/* prior recovery domain if I am being added by the Add Node to Recovery =*/
/* Domain API. x/
/* */

ey */

while (0 != memcmp(crgData->This_Nodes ID,
nodeData->Node ID,
sizeof(Qcst_Node Id t))

&&
iter &1t; count
)
nodeData++;
itert++;
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if (iter &1t; count)
return nodeData->Node Role;

else
return UnknownRole;
} /* end getMyRole() */

/***************************************************************************/

/* */
/* Call the correct function based upon the cluster action code. The */
/* doAction() function was split out from main() in order to clarify the =/
/* example. See the function prologues for each called function for */
/* information about a particular cluster action. x/
/* */
/* Each action code is split out into a separate function only to help */

/* clarify this example. For a particular exit program, some action codes */
/* may perform the same function in which case multiple action codes could x/
/* be handled by the same function. */

/***************************************************************************/
static int doAction(int actionCode,

int role,

int priorRole,

Qcst_EXTPO10O_t =crgData,

EpData *epData) {

ey */
/* */
/* For action codes this exit program knows about, call a function to */
/* do the work for that action code. */
/* */

g */

if (actionCode &1t;= MaxAc )
return (*fcn[actionCode]) (role, priorRole, crgData, epData);
else

/* */
/* IBM has defined a new action code in a new operating system release */
/* and this exit program has not yet been updated to handle it. Take ax/

/* default action for now. */
/* */
S S Sy S S S Sy S Sy S — */
return newActionCode(role, priorRole, crgData, epData);
} /* end doAction() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcInitialize */
/* */
/* The QcstCreateClusterResourceGroup API was called. A new cluster x/
/* resource group object is being created. */
/* */
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/* Things to consider: */

/* - Check that the application program and all associated objects are onx/
/* the primary and backup nodes. If the objects are not there, */
/* consider sending error/warning messages or return a failure return =*/
/* code. */
/* - Check that required data or device CRGs are on all nodes in the */
/* recovery domain. */
/* - Perform any necessary setup that is required to run the */
/* the application on the primary or backup nodes. */
/* - If this CRG is enabled to use the QcstDistributeInformation API, */
/* the user queue needed by that API could be created at this time. */
/* */

/***************************************************************************/
static int createCrg(int role,

int doesNotApply,

Qcst _EXTPO10O_t =crgData,

EpData *epData) {

return QcstSuccessful;
} /* end createCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcStart x/
/* */
/* The QcstStartClusterResourceGroup API was called. A cluster resource */
/* group is being started. */
/* The QcstInitiateSwitchOver API was called and this is the second action */
/* code being passed to the exit program. */
/* The fail over event occurred and this is the second action code being */
/* passed to the exit program. */
/* */

/* A maximum wait time is used when checking to see if all dependent CRGs =x/
/* are active. This is a short time if the CRG is being started because ofx/
/* the QcstStartClusterResourceGroup API. It is a longer time if it is */
/* because of a failover or switchover. When failover or switchover are */
/* being done, it make take a while for data or device CRGs to become */
/* ready so the wait time is long. If the Start CRG API is being used, the*/
/* dependent CRGs should already be started or some error occurred, the */
/* CRGs were started out of order, etc. and there is no need for a long */

/* wait. */
/* */
/* Things to consider: */
/* - If this node's role is primary, the application should be started. =/
/* This exit program should either call the application so that it runs*/
/* in this same job or it should monitor any job started by this */
/* exit program so the exit program knows when the application job */
/* ends. By far, the simplest approach is run the application in this */
/* job by calling it. */
/* Cluster Resource Services is not expecting this exit program to */
/* return until the application finishes running. x/
/* - If necessary, start any associated subsystems, server jobs, etc. */
/* - Ensure that required data CRGs have a status of active on all nodes x/
/* in the recovery domain. */
/* */

/***************************************************************************/
static int startCrg(int role,
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int doesNotApply,
Qcst_EXTPO100_t =crgData,
EpData *epData)

unsigned int maxWaitTime;

/* Start the application if this node is the primary */
if (role == QcstPrimaryNodeRole) {
S Sy S S S Sy S S S S S — */
/* */

/* Determine if all CRGs that this application CRG is dependent upon  */
/* are ready. If the check fails, return from the Start action code. =/

/* Cluster Resource Services will change the state of the CRG to */

/* Inactive. */

/* */
gy */

if (crgData->Cluster Resource Group Status ==
QcstCrgStartCrgPending)
maxWaitTime = MaxStartCrgWaitSeconds;
else
maxWaitTime = MaxWaitSeconds;
if (QcstSuccessful != checkDependCrgDataArea(maxWaitTime))
return QcstSuccessful;

/K mm m e e e e e e */
/* */
/* Just before starting the application, update the data area to */
/* indicate the application is running. */
/* */
/K m m e e e e e e */

/* */
/* Add Togic to call application here. It is expected that control */
/* will not return until something causes the application to end: a */

/* normal return from the exit program, the job is canceled, or an */
/* unhandled exception occurs. See the cancelHandler() function for */
/* some common ways this job could be canceled. */
/* */
K m m e - */
/gy */
/* */
/* After the application has ended normally, update the data area to */
/* indicate the application is no longer running. */
/* */
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}
else
K m m e e e - */
/* */
/* On backup or replicate nodes, mark the status of the application in */
/* the data area as not running. */
/* */
]y */

setApp1CrgDataArea(Appl_Ended);

return QcstSuccessful;
} /% end startCrg()
*/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcRestart */
/* */

/* The previous call of the exit program failed and set the return =/
/* code to QcstFailWithRestart or it failed due to an exception and the */
/* exception was allowed to percolate up the call stack. In either =/
/* case, the maximum number of times for restarting the exit program has */

/* not been reached yet. */
/* */
/* This action code is passed only to application CRG exit programs which =*/
/* had been called with the Start action code. */
/* */

/***************************************************************************/
static int restartCrg(int role,

int doesNotApply,

Qcst_EXTPO100O_t =crgData,

EpData *epData) {

/* */
/* Perform any unique logic that may be necessary when restarting the */
/* application after a failure and then call the startCrg() function to =/
/* do the start functions. */

/* */

return startCrg(role, doesNotApply, crgData, epData);
} /* end restartCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcEnd */
/* */
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/* The end action code is used for one of the following reasons: */

/* - The QcstEndClusterResourceGroup API was called. */
/* - The cluster has become partitioned and this node is in the secondaryx/
/* partition. The End action code is used regardless of whether the =/
/* CRG was active or inactive. Action code dependent data of */
[* QcstPartitionFailure will also be passed. */
/* - The application ended. Action code dependent data of */
/* QcstResourceEnd will also be passed. ATl nodes in the recovery x/
/* domain will see the same action code (including the primary). x/
/* - The CRG job has been canceled. The exit program on this node will =*/

/* be called with the End action code. QcstMemberFailure will be */
/* passed as action code dependent data. */
/* */
/* */
/* */
/* Things to consider: */
/* - If the CRG is active, the job running the application is canceled =*/

/* and the IP takeover address is ended AFTER the exit program is x/
/* called. */
/* - If subsystems or server jobs were started as a result of the */
/* QcstCrgAcStart action code, end them here or consolidate all logic =*/
/* to end the application in the cancelHandler() since it will be */
/* invoked for all Cluster Resource Services APIs which must end the %/
/* application on the current primary. */
/* */

/***************************************************************************/
static int endCrg(int role,

int priorRole,

Qcst_EXTPO100O_t =crgData,

EpData xepData) {

ey */
/* */
/* End the application if it is running on this node. */
/* */

gy */
endApplication(QcstCrgAcRemoveNode, role, priorRole, crgData,

epData);

return QcstSuccessful;
} /* end endCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcVerificationPhase */
/* */
/* The verification phase action code is used to allow the exit program to x/
/* do some verification before proceeding with the requested function */
/* identified by the action code depended data. If the exit program */
/* determines that the requested function cannot proceed it should return =*/
/* QcstFailWithOutRestart. */
/* */
/% */
/* NOTE: The exit program will NOT be called with Undo action code. */
/* */
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/***************************************************************************/
static int verifyPhase(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

gy ey */
/* */
/* Do verification */
/* */

ey */

if (crgData->Action_Code Dependent Data == QcstD1tCrg) {
/* do verification =/
[* if ( fail ) =/
/* return QcstFailWithOutRestart x/
1

return QcstSuccessful;
} /% end verifyPhase() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcDelete */
/* */
/* The QcstDeleteClusterResourceGroup or QcstDeleteCluster API was called. x/
/* A cluster resource group is being deleted while Cluster Resource */
/* Services is active. */
/* If the QcstDeleteCluster API was used, action code dependent data of */
/* QcstD1tCluster is passed. */

/* If the QcstDeleteCluster API was used and the CRG is active, the exit */
/* program job which is still active for the Start action code is canceled*/

/* after the Delete action code is processed. */
/* */
/* Things to consider: */
/* - Delete application programs and objects from nodes where they are  */
/* no Tonger needed such as backup nodes. Care needs to be exercised =/
/* when deleting application objects just because a CRG is being */
/* deleted since a particular scenario may want to leave the */
/* application objects on all nodes. */
/* */

/***************************************************************************/
static int deleteCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) f{

return QcstSuccessful;

} /% end deleteCrg()
*/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcRedoin */
/* */
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/* One of three things is occurring- */
/* 1. The problem which caused the cluster to become partitioned has been x/

/* corrected and the 2 partitions are merging back together to become =*/
/* a single cluster. Action code dependent data of QcstMerge will be =x/
/* passed. */
/* 2. A node which either previously failed or which was ended has had */
/* cluster resource services started again and the node is joining the */
/* cluster. Action code dependent data of Qcstdoin will be passed. */
/* 3. The CRG job on a particular node which may have been canceled or */
/* ended has been restarted. Action code dependent data of Qcstdoin  */
/* will be passed. */
/* */
/* Things to consider: */
/* - If the application replicates application state information to other*/
/* nodes when the application is running, this state information will =*/
/* need to be resynchronized with the joining nodes if the CRG is */
/* active. */
/* - Check for missing application objects on the joining nodes. x/
/* - Ensure the required data CRGs are on the joining nodes. */
/* - If the application CRG is active, ensure the required data CRGs are =*/
/* active. */
/* */

/***************************************************************************/
static int memberIsJoining(int role,

int priorRole,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

Sy SRS */
/% x/
/* Ensure the data area status on this node starts out indicating */
/* the application is not running if this node is not the primary. */
/* */

e e e e e e mmmemeee s */

if (role != QcstPrimaryNodeRole) {
setApp1CrgDataArea(Appl_Ended);

/* If a single node is rejoining the cluster, you may do a certain set ofx*/
/* actions. Whereas if the nodes in a cluster which became partitioned =/
/* are merging back together, you may have a different set of actions. =/

/* */
gy */

if (crgData->Action_Code Dependent Data == Qcstdoin) {

/* Do actions for a node joining. */
1
else {

/* Do actions for partitions merging. */
}

return QcstSuccessful;
} /x end memberIsdoining() */
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/***************************************************************************/

/* */
/* Action code = QcstCrgAcFailover */
/* */

/* Cluster resource services on a particular node(s) has failed or ended =*/
/* for this cluster resource group. The Failover action code is passed */

/* regardless of whether the CRG is active or inactive. Failover can x/
/* happen for a number of reasons: */
/* */
/* - an operator canceled the CRG job on a node. Action code dependent */
/* data of QcstMemberFailure will be passed. */
/* - cluster resource services was ended on the node (for example, the =*/
/* QSYSWRK subsystem was ended with CRS still active). Action code */
/* dependent data of QcstNodeFailure will be passed. */
/* - the application for an application CRG has failed on the primary */
/* node and could not be restarted there. The CRG is Active. */
/* Action code dependent data of QcstApplFailure will be passed. */
/* - the node failed (such as a power failure). Action code dependent  =*/
/* data of QcstNodeFailure will be passed. */
/* - The cluster has become partitioned due to some communication failure*/
/* such as a communication Tine or LAN failure. The Failover action =/
/* code is passed to recovery domain nodes in the majority partition. =*/
/* Nodes in the minority partition see the End action code. Action */
/* code dependent data of QcstPartitionFailure will be passed. */
/* - A node in the CRG's recovery domain is being ended with the */
/* QcstEndClusterNode API. The node being ended will see the End Node x/
/* action code. A1l other nodes in the recovery domain will see the */
/* Failover action code. Action code dependent data of QcstEndNode */
/* will be passed for the Failover action code. */
/* - An active recovery domain node for an active CRG is being removed =*/
/* from the cluster with the QcstRemoveClusterNodeEntry API.  Action =/
/* code dependent data of QcstRemoveNode will be passed. If an */
/* inactive node is removed for an active CRG, or if the CRG is */
/* inactive, an action code of Remove Node is passed. */
/* */
/* The exit program is called regardless of whether or not the CRG is */
/* active. The exit program may have nothing to do if the CRG is not */
/* active. */
/* */
/* If the CRG is active and the leaving member was the primary node, */
/* perform the functions necessary for failover to a new primary. */
/* */
/* The Action_Code_Dependent Data field can be used to determine if: */
/* - the failure was due to a problem that caused the cluster to become  =*/
/* partitioned (all CRGs which had the partitioned nodes in the */
/* recovery domain are affected) */
/* - a node failed or had cluster resource services ended on the node (allx/
/* CRGs which had the failed/ended node in the recovery domain are */
/* affected) */
/* - only a single CRG was affected (for example a single CRG job was x/
/* canceled on a node or a single application failed) */
/* */
/* */
/* Things to consider: */
/* - Prepare the new primary node so the application can be started. */
/* - The application should NOT be started at this time. The exit */
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/* program will be called again with the QcstCrgAcStart action code if */

/* the CRG was active when the failure occurred. x/
/* - If the application CRG is active, ensure the required data CRGs are x/
/* active. */
/* */

/***************************************************************************/
static int memberIsLeaving(int role,

int priorRole,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

ey */
/* */
/* If the CRG is active, perform failover. Otherwise, nothing to do. */
/* */

g */

ey */
/* */
/* The CRG is active. Determine if my role has changed and I am now */
/* the new primary. */
/* */
2y */

if (priorRole != role & role == QcstPrimaryNodeRole) {

/* */
/* 1 was not the primary but am now. Do failover actions but don't =/
/* start the application at this time because this exit program will =/

/* be called again with the Start action code. */

/* */
/K m m m e e e e */
/gy */

/* */

/* Ensure the data area status on this node starts out indicating */

/* the application is not running. */

/* */
2y */

/gy */
/* */
/* If the application has no actions to do on the Start action code =/
/* and will become active as soon as the takeover IP address is x/

/* activated, then this code should be uncommented. This code will =/
/* determine if all CRGs that this application CRG is dependent upon =*/
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/* are ready. If this check fails, return failure from the action =*/

/* code. */
/* */
/gy */
/* if (QcstSuccessful != checkDependCrgDataArea(MaxWaitSeconds)) =*/
/* return QcstFailWithOutRestart; */

return QcstSuccessful;
}/* end memberIslLeaving() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcSwitchover */
/* */
/* The QcstInitiateSwitchOver API was called. The first backup node in */
/* the cluster resource group's recovery domain is taking over as the */
/* primary node and the current primary node is being made the Tast backup.*/
/* */
/* Things to consider: */
/* - Prepare the new primary node so the application can be started. */
/* - The application should NOT be started at this time. The exit */
/* program will be called again with the QcstCrgAcStart action code. */
/* - The job running the application is canceled and the IP takeover */

/* address is ended prior to the exit program being called on the */
/* current primary. */
/* - Ensure required data or device CRGs have switched over and are */
/* active. */
/* */

/***************************************************************************/
static int switchPrimary(int role,

int priorRole,

Qcst_EXTPO10O_t =crgData,

EpData *epData) f{

S S S S U S S S S S ST S */
/* */
/* See if I am the old primary. */
/* */

gy */
if (priorRole == QcstPrimaryNodeRole) {

]y */

/* */

/* Do what ever needs to be done to cleanup the old primary before the */
/* switch. Remember that that job which was running the exit program =*/

/* which started the application was canceled already. */
/* */
/* One example may be to clean up any processes holding lTocks on the */
/* database. This may have been done by the application cancel */
/* handler if one was invoked. */
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}

/g */
/* */
/* 1'm not the old primary. See if I'm the new primary. */
/* */

S S U S */
else if (role == QcstPrimaryNodeRole) {

Sy USRS */

/* */
/* Do what ever needs to be done on the new primary before the */
/* application is started with the QcstCrgAcStart action code. */
/* */
Sy USRS */
K m m e e - */
/* */
/* Ensure the data area status on this nodes starts out indicating x/
/* the application is not running. */
/* */

2y */
setApp1CrgDataArea(Appl_Ended);

K m m e e e e */

/* */
/* If the application has no actions to do on the Start action code */
/* and will become active as soon as the takeover IP address is */
/* activated, then this code should be uncommented. This code will */
/* determine if all CRGs that this application CRG is dependent upon  =*/
/* are ready. If this check fails, return failure from the action */
/* code. */
/* */

g */

/* if (QcstSuccessful != checkDependCrgDataArea(MaxWaitSeconds)) */

/* return QcstFailWithOutRestart; */
}
else {

]y */

/* */

/* This node is one of the other backup nodes or it is a replicate x/

/* node. If there is anything those nodes must do, do it here. If */

/* not, remove this else block. */

/* */
/K mm m e e e e */
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/* */
/* Ensure the data area status on this nodes starts out indicating */
/* the application is not running. */
/* */

gy */
setApplCrgDataArea(Appl_Ended);

return QcstSuccessful;
} /% end switchPrimary() */

/****'k********************************'k*************************************/

/* */
/* Action code = QcstCrgAcAddNode */
/* */
/* The QcstAddNodeToRcvyDomain API was called. A new node is being added =*/
/* to the recovery domain of a cluster resource group. */
/* */
/* Things to consider: */
/* - A new node is being added to the recovery domain. See the */
/* considerations in the createCrg() function. x/
/* - If this CRG is enabled to use the QcstDistributeInformation API, */
/* the user queue needed by that API could be created at this time. */
/* */

/***************************************************************************/
static int addNode(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

gy */
/* */
/* Determine if I am the node being added. */
/* */

S S S S U S S S S ST ST SSa */

if (0 == memcmp(&crgData->This_Nodes ID,
&crgData->Changing_Node_ID,
sizeof(Qcst_Node Id t)))

{
K m m e e e - */
/* */
/* Set the status of the data area on this new node. */
/* */
]y */
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/* */
/* Create the queue needed by the Distribute Information API. */

if (0 == memcmp(&crgData->DI_Queue_ Name,
Nulls,
sizeof(crgData->DI_Queue_Name)))
{
}
1

return QcstSuccessful;
} /* end addNode()
*/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcRemoveNode */
/* */
/* The QcstRemoveNodeFromRcvyDomain or the QcstRemoveClusterNodeEntry x/
/* API was called. A node is being removed from the recovery domain of x/
/* a cluster resource group or it is being removed entirely from the */
/* cluster. */
/* */
/* This action code is seen by: */
/* For the QcstRemoveClusterNodeEntry API: */
/* - If the removed node is active and the CRG is Inactive, all nodes inx*/
/* the recovery domain including the node being removed see this */
/* action code. The nodes NOT being removed see action code dependent*/
/* data of QcstNodeFailure. */
/* - If the removed node is active and the CRG is Active, the node being*/
/* removed sees the Remove Node action code. A1l other nodes in the =/
/* recovery domain see an action code of Failover and action code */
[* dependent data of QcstNodeFailure. */
/* - If the node being removed is not active in the cluster, all nodes =/
/* in the recovery domain will see this action code. */
/* For the QcstRemoveNodeFromRcvyDomain API: */
/* - A11 nodes see the Remove Node action code regardless of whether or */
/* not the CRG is Active. Action code dependent data of */
/* QcstRmvRcvyDmnNode will also be passed. */
/* */
/* Things to consider: */
/* - You may want to cleanup the removed node by deleting objects no */
/* Tonger needed there. */
/* - The job running the application is canceled and the IP takeover */
/* address is ended after the exit program is called if this is the x/
/* primary node and the CRG is active. */
/* - If subsystems or server jobs were started as a result of the */
/* QcstCrgAcStart action code, end them here or consolidate all logic =*/
[* to end the application in the cancelHandler() since it will be */
/* invoked for all Cluster Resource Services APIs which must end the */
/* application on the current primary. */
/* */

/***************************************************************************/
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static int rmvNode(int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData xepData) {

gy */
/* */
/* Determine if I am the node being removed. */
/* */

gy */

if (0 == memcmp(&crgData->This_Nodes_ID,
&crgData->Changing Node ID,
sizeof(Qcst_Node Id t)))

{
e e e e e eaes */
/* */
/* End the application if it is running on this node. */
/* */
e e e e e mmeeees */

endApplication(QcstCrgAcRemoveNode, role, priorRole, crgData,
epData);

}

return QcstSuccessful;
} /* end rmvNode «/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcChange x/
/* */
/* The QcstChangeClusterResourceGroup API was called. Some attribute */
/* or information stored in the cluster resource group object is being */

/* changed. Note that not all changes to the CRG object cause the exit */
/* program to be called. As of V5RIMO, only these changes will cause the =x/

/* exit program to be called- */
/* - the current recovery domain is being changed */
/* - the preferred recovery domain is being changed */
/* */
/* If any of the above changes are being made but additionally the exit x/
/* program is being changed to *NONE, the exit program is not called. */
/* */
/* Things to consider: */
/* - None unless changing the recovery domain affects information or x/
/* processes for this cluster resource group. Note that the primary */
/* node cannot be changed with the QcstChangeClusterResourceGroup API */
/* if the CRG is active. */
/* */

/***************************************************************************/
static int chgCrg(int role,

int priorRole,

Qcst_EXTPO100_t =*crgData,
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EpData *epData) {

return QcstSuccessful;
} /% end chgCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcDeleteCommand */
/* */

/* The Delete Cluster Resource Group (DLTCRG) CL command has been called =/
/* to delete a cluster resource group object, the QcstDeleteCluster API */
/* has been called, or the QcstRemoveClusterNodeEntry API has been called. */
/* In each case, cluster resource services is not active on the cluster */
/* node where the command or API was called. Thus, this function is not =/

/* distributed cluster wide but occurs only on the node where the CL */
/* command or API was called. */
/* */
/* If the QcstDeleteCluster API was used, action code dependent data of x/
/* QcstD1tCluster is passed. */
/* */
/* See the considerations in the deleteCrg() function */
/* */

/***************************************************************************/
static int deleteCrgWithCmd(int role,

int doesNotApply,

Qcst _EXTPO100_t =crgData,

EpData xepData) {

return QcstSuccessful;
} /* end deleteCrgWithCmd() */

/***************************************************************************/

/* */
/* Action code = QcstCrgEndNode */
/* */
/* The QcstEndClusterNode API was called or a CRG job was canceled. */
/* */

/* The QcstCrgEndNode action code is passed to the exit program only on thex/
/* node being ended or where the CRG job was canceled. On the node where */
/* a Cluster Resource Services job is canceled, action code dependent datax/

/* of QcstMemberFailure will be passed. */
/* When Cluster Resource Services ends on this node or the CRG job ends, it*/
/* will cause all other nodes in the cluster to go through failover */
/* processing. The action code passed to all other nodes will be */

/* QcstCrgAcFailover.  Those nodes will see action code dependent data of */
/* QcstMemberFailure if a CRG job is canceled or QcstNodeFailure if the =%/

/* node is ended. */
/* */
/* Things to consider: */
/* - The job running the application is canceled and the IP takeover */
/* address is ended after the exit program is called if this is the */
/* primary node and the CRG is active. */
/* - If subsystems or server jobs were started as a result of the */
/* QcstCrgAcStart action code, end them here. */
/* */

/***************************************************************************/
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static int endNode(int role,
int priorRole,
Qcst_EXTPO100_t =crgData,
EpData xepData) {

gy */
/* */
/* End the application if it is running on this node. */
/% */

gy */

endApplication(QcstCrgEndNode, role, priorRole, crgData, epData);

return QcstSuccessful;
} /* end endNode() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcChgNodeStatus */
/* */

/* The QcstChangeClusterNodeEntry API was called. The status of a node */
/* is being changed to failed. This API is used to inform cluster resourcex/

/* services that the node did not partition but really failed. */
/* */
/* Things to consider: */
/* - The exit program was called previously with an action code of */
/* QcstCrgAcEnd if the CRG was active or an action code of */
/* QcstCrgAcFailover if the CRG was inactive because cluster resource =*/
/* services thought the cluster had become partitioned. The user is */
/* now telling cluster resource services that the node really failed =/
/* instead of partitioned. The exit program has something to do only =/
/* if it performed some action previously that needs to be changed now */
/* that node failure can be confirmed. */
/* */

/***************************************************************************/
static int chgNodeStatus(int role,

int priorRole,

Qcst_EXTPO10O_t =crgData,

EpData *epData) {

return QcstSuccessful;
} /* end chgNodeStatus() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcCancelFailover */
/* */
/* Cluster resource services on the primary node has failed or ended */
/* for this cluster resource group. A message was sent to the failover */
/* message queue specified for the CRG, and the result of that message */
/* was to cancel the failover. This will change the status of the CRG to =*/
/* inactive and leave the primary node as primary. */
/* */
/* Things to consider: */
/* - The primary node is no longer participating in cluster activities. =*/
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/* The problem which caused the primary node to fail should be fixed =/
/* so that the CRG may be started again. */
/% */
/***************************************************************************/
static int cancelFailover(int role,

int priorRole,

Qcst_EXTPO100_t =crgData,

EpData *epData) f{

return QcstSuccessful;
} /* end cancelFailover() */

/***************************************************************************/

/* */
/* Action code = exit program does not know it yet */
/* */

/* A new action code has been passed to this exit program. This can occur x/
/* after a new i5/0S release has been installed and some new cluster API =/
/* was called or some new cluster event occurred. The Togic in this exit =*/
/* program has not yet been updated to understand the new action code. */
/* */
/* Two different strategies could be used for the new action code. The */
/* correct strategy is dependent upon the kinds of things this particular =/

/* exit program does for the application. */
/* */
/* One strategy is to not do anything and return a successful return code. */
/* This allows the new cluster API or event to run to completion. It */
/* allows the function to be performed even though this exit program */

/* did not understand the new action code. The risk, though, is that the =*/
/* exit program should have done something and it did not. At a minimum, =*/
/* you may want to log some kind of error message about what happened so  */

/* that programming can investigate and get the exit program updated. */
/* */
/* The opposite strategy is to return an error return code such as */

/* QcstFailWithRestart. Of course doing this means that the new cluster x/
/* API or event cannot be used until the exit program is updated for the */

/* new action code. Again, logging some kind of error message for */
/* programming to investigate would be worthwhile. */
/* */
/* Only the designer of the exit program can really decide which is the */
/* better course of action. */
/* */

/***************************************************************************/
static int newActionCode(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) f{

g gy */
/% */
/* Add Togic to log an error somewhere - operator message queue, job */
/* log, application specific error log, etc. so that the exit program */
/* gets updated to properly handle the new action code. */
/* */
/* Note that if this is left coded as it is, this is the "don't do */
/* anything" strategy described in the prologue above. */
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return QcstSuccessful;

}

/* end newActionCode()

/***************************************************************************/

/*
/*

*

/

Action code = QcstCrgAcUndo */

*

/

Note: The exit program is never called with an undo action code for x/

any of these prior action codes: */

QcstCrgAcChgNodeStatus */

QcstCrgAcDelete */

QcstCrgAcDeleteCommand */

QcstCrgEndNode */

QstCrgAcRemoveNode (If the node being removed is active in the x/

cluster and the API is Remove Cluster Node. */

The Remove Node From Recovery Domain will call */

with Undo and the Remove Cluster Node API will */

call with Undo if the node being removed is */

inactive. */

QcstCrgAcRestart */

QcstCrgAcUndo */

*/

APIs that call an exit program do things in 3 steps. */

1. Logic which must be done prior to calling the exit program. */

2. Call the exit program. */

3. Logic which must be done after calling the exit program. */

*/

Any errors that occur during steps 2 or 3 result in the exit program */

being called again with the undo action code. This gives the exit */

program an opportunity to back out any work performed when it was first x/

called by the API. The API will also be backing out any work it */

performed trying to return the state of the cluster and cluster objects */

to what it was before the API was called. */

*

/

It is suggested that the following return codes be returned for the x/

specified action code as that return code will result in the most */

appropriate action being taken. */

*/

QcstCrgAcInitialize: QcstSuccessful; The CRG is not created. */

QcstCrgAcStart: QcstSuccessful; The CRG is not started. */

QcstCrgAcEnd: QcstFailWithOutRestart; The CRG is set to Indoubtx/

The cause of the failure needs tox*/

investigated. */

QcstCrgAcRedoin: QcstFailWithOutRestart; The CRG is set to Indoubtx/

The cause of the failure needs to*/

investigated. */

QcstCrgAcFailover:  QcstFailWithOutRestart; The CRG is set to Indoubt*/

The cause of the failure needs tox*/

investigated. */

QcstCrgAcSwitchover: QcstFailWithOutRestart; The CRG is set to Indoubtx/

The cause of the failure needs to*/

investigated. x/

QcstCrgAcAddNode: QcstSuccessful; The node is not added. */
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/*  QcstCrgAcRemoveNode: QcstFailWithOutRestart; The CRG is set to Indoubtx/

/* The cause of the failure needs tox/
/* investigated. */
/*  QcstCrgAcChange: QcstSuccessful; The recovery domain is not x/
/* changed. */
/* */

/***************************************************************************/
static int undoPriorAction(int role,

int priorRole,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

gy */
/% */
/* The prior action code defines what the exit program was doing when */
/* it failed, was canceled, or returned a non successful return code. */
/* */

S S S S S S U S S S S S USSR S ST S */

if (crgData->Prior_Action_Code &1t;= MaxAc )
return (*undoFcn[crgData-&1t;Prior Action_Code])
(role, priorRole, crgData,
epData);
else

/* IBM has defined a new action code in a new operating system release */
/* and this exit program has not yet been updated to handle it. Take a*/

/* default action for now. */
/* */
]y */
return newActionCode(role, priorRole, crgData, epData);
}/* end undoPriorAction() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcInitialize */
/* */
/* Things to consider: */

/* The CRG will not be created. Objects that might have been created x/
/* on nodes in the recovery domain should be deleted since a subsequent =*/
/* create could fail if those objects already exist. */
/* */
/***************************************************************************/
static int undoCreateCrg(int role,

int doesNotApply,

Qcst_EXTPO10O_t =crgData,

EpData *epData) {

return QcstSuccessful;
} /* end undoCreateCrg() */
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/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcStart */
/* */
/* Things to consider: x/
/* Cluster Resource Services failed when it was finishing the Start CRG =*/
/* API after it had already called the exit program with the Start */
/* Action code. */
/* */
/* On the primary node, the exit program job which is running the x/
/* application will be canceled. The exit program will then be called =*/
/* with the Undo action code. */
/* */
/* A1l other nodes in the recovery domain will be called with the Undo  */
/* action code. */
/* */

/***************************************************************************/
static int undoStartCrg(int role,

int doesNotApply,

Qcst_EXTPO10O_t =crgData,

EpData *epData) {

return QcstSuccessful;
}/* end undoStartCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcEnd */
/* */
/* Things to consider: */

/* The CRG will not be ended. If the exit program did anything to bring */
/* down the application it can either restart the application or it can =/

/* decide to not restart the application. If the application is not */
/* restarted, the return code should be set to QcstFailWithOutRestart so */
/*  the status of the CRG is set to Indoubt. */
/* */

/***************************************************************************/
static int undoEndCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

return QcstFailWithOutRestart;
} /% end undoEndCrg() x/

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcRedoin */
/* */
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/* Things to consider: */
/*  An error occurred which won't allow the member to join this CRG */
/* group. Anything done for the Join action code needs to be looked at =x/
/* to see if something must be undone if this member is not an active x/
/* member of the CRG group. */
/* */
/***************************************************************************/
static int undoMemberIsJoining(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

return QcstFailWithOutRestart;
}/* end undoMemberIsJoining() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcFailover */
/* */
/* Things to consider: */

/* This does not mean that the node failure or failing member is being x/
/* undone. That failure is irreversible. What it does mean is that the */
/* exit program returned an error from the Failover action code or */
/*  Cluster Resource Services ran into a problem after it called the exit */
/* program. If the CRG was active when Failover was attempted, it is */
/* not at this point. End the resilient resource and expect a human to =/
/* look into the failure. After the failure is corrected, the CRG will =*/

/* must be started with the Start CRG API. */
/* */
/* */

/***************************************************************************/
static int undoMemberIsLeaving(int role,

int doesNotApply,

Qcst_EXTPO100O_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;
}  /* end undoMemberIsLeaving() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcSwitchover */
/* */
/* Things to consider: x/
/*  Some error occurred after the point of access was moved from the x/

/* original primary and before it could be brought up on the new primary.x/
/* The IP address was ended on the original primary before moving the */
/* point of access but is started on the original primary again. Clusterx/
/*  Resource Services will now attempt to move the point of access back x/
/* to the original primary. The application exit program and IP takeoverx/
/* address will be started on the original primary. */

/* */
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/* */
/***************************************************************************/
static int undoSwitchPrimary(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstFailWithOutRestart;
} /* end undoSwitchPrimary() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcAddNode */
/* */
/* Things to consider: */

/* If objects were created on the new node, they should be removed so */
/* that a subsequent Add Node to aRecovery Domain does not fail if it x/

/* attempts to create objects again. */
/* */
/* */

/***************************************************************************/

static int undoAddNode(int role,
int doesNotApply,
Qcst _EXTPO100_t =crgData,
EpData *epData) {

return QcstSuccessful;
} /* end undoAddNode() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcRemoveNode */
/* */
/* Things to consider: */
/* The node is still in the recovery domain. If objects were removed %/
/*  from the node, they should be added back. */
/* */

/***************************************************************************/
static int undoRmvNode(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

return QcstFailWithOutRestart;
}/* end undoRmvNode() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcChange */
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/* */

/* Things to consider: */
/*  Changes to the CRG will be backed out so that the CRG and its x/
/*  recovery domain look just like it did prior to the attempted change. =/
/*  Any changes the exit program made should also be backed out. */
/* */

/***************************************************************************/
static int undoChgCrg(int role,

int doesNotApply,

Qcst_EXTPO100_t =*crgData,

EpData *epData) {

return QcstSuccessful;
} /* end undoChgCrg() */

/***************************************************************************/

/* */
/* Action code = QcstCrgAcUndo */
/* */
/* Prior action code = QcstCrgAcCancelFailover */
/* */
/* Things to consider: x/
/* This does not mean that the node failure or failing member is being x/
/* undone. That failure is irreversible. What it does mean is that x/

/*  Cluster Resource Services ran into a problem after it called the exit */
/* program. The CRG will be InDoubt regardless of what is returned from =*/
/* this exit program call. Someone will need to manually Took into the =x/
/* the failure. After the failure is corrected, the CRG will must be =/

/* started with the Start CRG API. */
/* */
/* */

/***************************************************************************/
static int undoCancelFailover(int role,

int doesNotApply,

Qcst_EXTPO100_t =crgData,

EpData *epData) {

return QcstSuccessful;
}/* end undoCancelFailover() */

/***************************************************************************/

/* */
/* A simple routine to take a null terminated object name and a null */
/* terminated Tibrary name and build a 20 character non-null terminated x/
/* qualified name. */
/* */

/***************************************************************************/
static void bldDataAreaName(char *objName, char* 1ibName, char *qualName) {

memset (qualName, 0x40, 20);
memcpy (qualName, objName, strlen(objName));
qualName += 10;
memcpy (qualName, 1ibName, strlen(1ibName));
return;
} /* end bldDataAreaName */
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/***************************************************************************/

/* */
/* The data area is checked to see if all the CRGs that this application  =*/
/* is dependent upon are ready. If they are not ready, a wait for a */

/* certain amount of time is performed and the data area is checked again. */
/* This check, wait Toop continues until all dependent CRGs become ready orx/

/* until the maximum wait time has been reached. */
/* The length of the wait can be changed to some other value if a x/
/* particular situation would be better with shorter or longer wait times. */
/* */
/* */

/***************************************************************************/
static int checkDependCrgDataArea(unsigned int maxWaitTime) {

Qus_EC t errCode = { sizeof(Qus EC t), 0 };
char dataAreaName[20];
struct {

Qwc_Rdtaa_Data_Returned_t stuff;

char ready;

} data;
ey */
/* */
/* This is an accumulation of the time waited for the dependent CRGs to =/
/* become ready. */
/* */
gy */

gy */
/* */
/* Build definition of the amount of time to wait. */
/* */
Sy */
_MI_Time  timeToWait;
int hours = 0;

int minutes 0;

int seconds WaitSecondsIncrement;

int hundreths = 0;

short int options = _WAIT_NORMAL;

mitime( &timeToWait, hours, minutes, seconds, hundreths );

gy */
/* */
/* Build the qualified name of the data area. */
/* */

gy */

42 System i: E}2=3 7|HF oA 27ked 7



/* */

/* Get the data from the data area that indicates whether or not the x/
/* CRGs are all ready. This data area is updated by the High */
/* Availability Business Partners when it is ok for the application to =/
/* proceed. */
/% */
ey */

QWCRDTAA(&data,

sizeof(data),

dataAreaName,

offsetof(Qcst HAAPPO t,Data Status)+l, /* API wants a 1 origin */
sizeof(data.ready),

&errCode);
gy */
/* */
/* If the dependent CRGs are not ready, wait for a bit and check again. =/
/% */
gy */

T Sy S S S Sy S S S — */

/* If the dependent CRGs are not ready after the maximum wait time, */
/* return an error. Consider logging some message to describe why the */
/* application did not start so that the problem can be looked into. =*/

/* */

if (timeWaited >= maxWaitTime)
return QcstFailWithOutRestart;

K m m e e e - */
/* */
/* Wait to allow the data CRGs to become ready. */
/* */
gy */

waittime(&timeToWait, options);
timeWaited += WaitSecondsIncrement;

K m m e e - */
/* */
/* Get information from the data area again to see if the data CRGs arex/
/* ready. */
/* */
]y */
QWCRDTAA (&data,
sizeof(data),
dataAreaName,

offsetof (Qcst_HAAPPO_t,Data_Status)+l, /+ API wants a 1 origin */
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sizeof(data.ready),
&errCode) ;

}

return QcstSuccessful;
} /* end checkDependCrgDataArea

/***************************************************************************/

/* */
/* The application CRG data area is updated to indicate that the */
/* application is running or to indicate it is not running. This data area*/
/* information is used by the High Availability Business Partners to */
/* coordinate the switchover activities between CRGs that have dependencies*/
/* on each other. */
/* */

/***************************************************************************/

static void setApplCrgDataArea(char status) {

char cmd[54];
char cmdEnd[3] = {0x00, ')', 0x00};

/* */
/* Set up the CL command string with the data area library name, the data*/
/* area name, and the character to put into the data area. Then run the =/
/* CL command. */

/* */

memcpy (cmd, "CHGDTAARA DTAARA(", strlen("CHGDTAARA DTAARA(")+1);
strcat(cmd, ApplLib);

strcat(cmd, "/");

strcat(cmd, ApplCrgDataArea);

strcat(cmd, " (425 1)) VALUE("); /* GALC */
cmdEnd[0] = status;

strcat(cmd, cmdEnd);

system(cmd) 3

return;
}/* end setAppiCrgDataArea */

/***************************************************************************/
/* */
/* This function is called any time the exit program receives an exception */
/* not specifically monitored for by some other exception handler. Add */

/* appropriate logic to perform cleanup functions that may be required. x/
/+* A failure return code is then set and control returns to the operating =/
/* system. The job this exit program is running in will then end. */
/* */
/* When this function gets called, myData->role may still contain the */
/* UnknownRole value if an exception occurred before this node's role x/
/* value was set. To be completely correct, the role should be tested */
/* for UnknownRole before making any decisions based upon the value of x/
/* role. */
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/* */

/***************************************************************************/
static void unexpectedExceptionHandler( INTRPT Hndlr Parms T

xexData) {

gy */
/* */
/* Get a pointer to the structure containing data that is passed to the =/
/* exception handler. */
/* */

ey */

/* */
/* Perform as much cleanup function as necessary. Some global state */
/* information may must be kept so the exception handler knows what  =*/

/* steps were completed before the failure occurred and thus knows what =/

/* cleanup steps must be performed. This state information could be */
/* kept in the HandlerDataT structure or it could be kept in some other =/
/* location that this function can address. */
/* */
gy */
ey */
/* */

/* If this is the primary node and the application was started, end it. =/
/* The application is ended because the exit program will be called againx*/
/* with the Restart action code and want the restartCrg() function to =/

/* always work the same way. In addition, ending the application may x/

/* clear up the condition that caused the exception. */

/* If possible, warn users and have them stop using the application so  */

/* things are done in an orderly manner. */

/* */
S U S S S U S S S S ST ST SRS */

endApplication(myData->actionCode,
myData->role,
myData->priorRole,
myData->crgData,
myData->epData);

gy */
/* */
/* Set the exit program return code. */
/* */

gy */
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/* */

/* Let the exception percolate up the call stack. */
/* */
/2y gy */
return;
}  /* end unexpectedExceptionHandler */

/***************************************************************************/
/* */
/* This function is called any time the job this exit program is running in*/
/* is canceled. The job could be canceled due to any of the following =/

/* (the Tist is not intended to be all inclusive)- */
/* - an API cancels an active application CRG. The End CRG, Initiate */
/* Switchover, End Cluster Node, Remove Cluster Node or Delete Cluster =*/
/* API cancels the job which was submitted when the exit program was  */
/* called with a Start action code. */
/* - operator cancels the job from some operating system display such as x/
/* Work with Active Jobs */
/* - the subsystem this job is running in is ended */
/* - all subsystems are ended */
/* - the system is powered down */
/* - an operating system machine check occurred */
/* */
/* When this function gets called, myData->role may still contain the */
/* UnknownRole value if cancelling occurred before this node's role */
/* value was set. To be completely correct, the role should be tested */
/* for UnknownRole before making any decisions based upon the value of x/
/* role. */
/* */

/***************************************************************************/

static void cancelHandler( CNL Hndlr Parms T *cnlData) {

e e e e e mecemmcmmecee e */
/* */
/* Get a pointer to the structure containing data that was passed to the =/
/* cancel handler. */
/* */

/2y */

ey */
/* */
/* Perform as much cleanup function as necessary. Some global state */
/* information may must be kept so the cancel handler knows what */

/* steps were completed before the job was canceled and thus knows if =/
/* the function had really completed successfully or was only partially =/

/* complete and thus needs some cleanup to be done. This state */
/* information could be kept in the HandlerDataT structure or it could =/
/* be kept in some other Tocation that this function can address. */
/* */
S S S U U S S ST USSR */
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/* */
/* This job is being canceled. If I was running the application as a */
/* result of the Start or Restart action codes, end the application now. =/
/* This job is being canceled because a Switch Over or some other */
/* Cluster Resource Services API was used which affects the primary node */
/* or someone did a cancel job with a CL command, from a system display, */
/* etc. */

endApplication(myData->actionCode,
myData->role,
myData->priorRole,
myData->crgData,
myData->epData);

]/ g */
/* */
/* Set the exit program return code. x/
/* */

S S U S */

ey */
/* */
/* Return to the operating system for final ending of the job. */
/% */

gy */
return;

} /* end cancelHandler */

/***************************************************************************/

/* */
/* A common routine used to end the application by various action code */
/* functions, the exception handler, and the cancel handler. */
/* */

/***************************************************************************/
static void endApplication(unsigned int actionCode,

int role,

int priorRole,

Qcst _EXTPO10O_t =crgData,

EpData *epData) {

if ( role == QcstPrimaryNodeRole

&&
crgData->0riginal_Cluster Res Grp Stat == QcstCrgActive)
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/* Add logic to end the application here.
/* to determine if the application is still running because this
/* function could be called once for an action code and again from

/* the cancel handler (End CRG is an example).

/*

You may need to add logic

/+ After the application has ended, update the data area to indicate
/* the application is no longer running.

setApp1CrgDataArea(Appl_Ended);

return;
} /* end endApplication

*/
*/
*/

*/

*/

/***************************************************************************/

/*

/* Print out the data passed to this program.

/*

*/
*/
*/

/***************************************************************************/

static void printParms(int actionCode,
int role,

int priorRole,

Qcst_EXTPO100_t =crgData,
EpData *epData) {

unsigned int i;
char *str;

/* Print the action code.
printf("%s", "Action Code =
printActionCode(actionCode);

")s

/* Print the action code dependent data.

printf("%s",

Action_Code_Dependent_Data = ");

switch (crgData->Action_Code_Dependent_Data) {
str = "QcstNoDependentData";

case QcstNoDependentData:
case QcstMerge:

case QcstJdoin:

case QcstPartitionFailure:
case QcstNodeFailure:

case QcstMemberFailure:
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break;
"QcstMerge";

break;
"Qcstdoin";

break;
"QcstPartitionFailure";

break;
"QcstNodeFailure";

break;
"QcstMemberFailure";

break;



case QcstEndNode: str = "QcstEndNode";

break;

case QcstRemoveNode: str = "QcstRemoveNode";
break;

case QcstApplFailure: str = "QcstApplFailure";
break;

case QcstResourceEnd: str = "QcstResourceEnd";
break;

case QcstDI1tCluster: str = "QcstDT1tCluster";
break;

case QcstRmvRcvyDmnNode:  str = "QcstRmvRcvyDmnNode";
break;

case QcstD1tCrg: str = "QcstD1tCrg";
break;

default: str = "unknown action code dependent data";

}
printf("%s #n", str);

/* Print the prior action code.

printf("%s", " Prior_Action_Code = ");

if (crgData->Prior Action Code)
printActionCode(crgData->Prior_ Action_Code);

printf("#n");

/* Print the cluster name.
n

printStr(" Cluster Name = ",
crgData->Cluster Name, sizeof(Qcst Cluster Name t));

/* Print the CRG name.

printStr(" Cluster_Resource_Group_Name = ",
crgData->Cluster Resource Group_Name,

sizeof(Qcst_Crg Name t));

/* Print the CRG type.
printf("%s #Wn", " Cluster_Resource Group Type =

QcstCrgApplResiliency");

/* Print the CRG status.
printf("%s", " Cluster_Resource Group Status = ");
printCrgStatus(crgData->Cluster Resource Group Status);

/* Print the CRG original status.
printf("%s", " Original Cluster Res Grp Stat = ");
printCrgStatus(crgData->0Original Cluster Res Grp Stat);

/* Print the Distribute Information queue name.
printStr(" DI Queue Name = "
crgData->DI_Queue Name,
sizeof(crgData->DI_Queue Name));
printStr(" DI_Queue_Library_Name = ",
crgData->DI_Queue_Library Name,
sizeof(crgData->DI_Queue_Library Name));

/* Print the CRG attributes.
printf("%s", " Cluster_Resource Group Attr = ");
if (crgData->Cluster_Resource_Group_ Attr &

QcstTcpConfigByUsr)
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printf("%s", "User Configures IP Takeover Address");
printf("#n");

/* Print the ID of this node.
printStr(" This_Nodes ID = ",
crgData->This _Nodes ID, sizeof(Qcst Node Id t));

/* Print the role of this node.
printf("%s %d #n", " this node's role =

, role);

/* Print the prior role of this node.
printf("%s %d #n", " this node's prior role =

, priorRole);

/* Print which recovery domain this role comes from.

printf("%s", " Node Role Type = ");

if (crgData->Node Role Type == QcstCurrentRcvyDmn)
printf("%s #¥n", "QcstCurrentRcvyDmn");

else

printf("%s #n", "QcstPreferredRcvyDmn");

/* Print the ID of the changing node (if any).
printStr(" Changing Node ID = ",
crgData->Changing_Node ID, sizeof(Qcst Node Id t));

/* Print the role of the changing node (if any).

printf("%s", " Changing _Node Role = ");

if (crgData->Changing Node Role == -3)
printf("%s #¥n", "«LIST");

else if (crgData->Changing_Node Role == -2)
printf("%s #n", "does not apply");

else
printf("%d #n", crgData->Changing Node Role);

/* Print the takeover IP address.
printStr(" Takeover IP_Address = ",
crgData->Takeover IP_Address,

sizeof(Qcst_TakeOver IP Address t));

/* Print the job name.
printStr(" Job _Name = ", crgData->Job_Name, 10);

/* Print the CRG changes.
printf("%s #n", " Cluster Resource Group Changes = ");
if (crgData->Cluster_Resource Group Changes &
QcstRcvyDomainChange)
printf(" %s Wn", "Recovery domain changed");
if (crgData->Cluster_Resource_Group_Changes &
QcstTakeOverIpAddrChange)
printf(" %s Wn", "Takeover IP address changed");

/* Print the failover wait time.

printf("%s", "Failover_Wait Time = ");

if (crgData->Failover_Wait_Time == QcstFailoverWaitForever)
printf("%d %s #n", crgData->Failover Wait Time, "Wait

forever");

else if (crgData->Failover Wait Time == QcstFailoverNoWait)
printf("%d %s #Wn", crgData->Failover Wait Time, "No wait");

else
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printf("%d %s #n", crgData->Failover Wait Time, "minutes");

/* Print the failover default action.
printf("%s", "Failover_Default Action = ");

if (crgData->Failover Default Action == QcstFailoverProceed)

printf("%d %s #n", crgData->Failover Default Action,
"Proceed");
else
printf("%d %s Wn", crgData->Failover Default Action,
"Cancel");

/* Print the failover message queue name.
printStr(" Failover Msg Queue = ",
crgData->Failover Msg Queue,
sizeof(crgData->Failover Msg Queue));
printStr(" Failover Msg Queue Lib = ",
crgData->Failover Msg Queue Lib,
sizeof(crgData->Failover Msg Queue Lib));

/* Print the cluster version.
printf("%s %d #n",
" Cluster Version = ", crgData->Cluster Version);

/* Print the cluster version mod level
printf("%s %d #n",
" Cluster_Version_Mod_Level = ",
crgData->Cluster Version Mod Level);

/* Print the requesting user profile.
printStr(" Req_User Profile = ",
crgData->Req_User_Profile,

sizeof(crgData->Req_User Profile));

/* Print the Tength of the data in the structure.
printf("%s %d #n",
" Length_Info_Returned = ",
crgData->Length_Info_Returned);

/* Print the offset to the recovery domain array.
printf("%s %d #n",
" Offset_Rcvy Domain_Array = ",
crgData->0ffset_Rcvy_Domain_Array);

/* Print the number of nodes in the recovery domain array.

printf("%s %d Wn",
" Number_Nodes_Rcvy Domain = ",
crgData->Number_Nodes Rcvy Domain);

/* Print the current/new recovery domain.
printRcvyDomain("  The recovery domain:",
crgData->Number_Nodes Rcvy Domain,
(Qcst_Rcvy Domain_Arrayl t =)
((char *)crgData +
crgData->0ffset Rcvy Domain_Array));

/* Print the offset to the prior recovery domain array.
printf("%s %d #n",
" Offset_Prior_Rcvy Domain_Array = ",
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crgData->0ffset Prior Rcvy Domain_Array);

/* Print the number of nodes in the prior recovery domain array. */
printf("%s %d #n",
" Number_Nodes Prior_Rcvy Domain = ",

crgData->Number Nodes Prior Rcvy Domain);

/* Print the prior recovery domain if one was passed. x/
if (crgbData->0ffset_Prior_Rcvy Domain_Array) {
printRcvyDomain("  The prior recovery domain:",
crgData->Number_Nodes Prior Rcvy Domain,
(Qcst_Rcvy Domain_Arrayl t =)
((char x)crgData +
crgData->0ffset_Prior_Rcvy Domain_Array));

}

return;
} /% end printParms x/

/***************************************************************************/

/* */
/* Print a string for the action code. */
/* */

/***************************************************************************/
static void printActionCode(unsigned int ac) {

char *code;
switch (ac) {
case QcstCrgAcInitialize: code = "QcstCrgAcInitialize";

break;

case QcstCrgAcStart: code = "QcstCrgAcStart";
break;

case QcstCrgAcRestart: code = "QcstCrgAcRestart";
break;

case QcstCrgAcEnd: code = "QcstCrgAcEnd";
break;

case QcstCrgAcDelete: code = "QcstCrgAcDelete";
break;

case QcstCrgAcRedoin: code = "QcstCrgAcRedoin";
break;

case QcstCrgAcFailover: code = "QcstCrgAcFailover";
break;

case QcstCrgAcSwitchover: code = "QcstCrgAcSwitchover";
break;

case QcstCrgAcAddNode: code = "QcstCrgAcAddNode";
break;

case QcstCrgAcRemoveNode: code = "QcstCrgAcRemoveNode";
break;

case QcstCrgAcChange: code = "QcstCrgAcChange";
break;

case QcstCrgAcDeleteCommand: code = "QcstCrgAcDeleteCommand";
break;

case QcstCrgAcUndo: code = "QcstCrgAcUndo";
break;

case QcstCrgEndNode: code = "QcstCrgEndNode";
break;

case QcstCrgAcAddDevEnt: code = "QcstCrgAcAddDevEnt";
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case QcstCrgAcRmvDevEnt: code

case QcstCrgAcChgDevEnt: code

break;

"QcstCrgAcRmvDevEnt";

break;

"QcstCrgAcChgDevEnt";

break;

case QcstCrgAcChgNodeStatus: code = "QcstCrgAcChgNodeStatus";

break;

case QcstCrgAcCancelFailover: code = "QcstCrgAcCancelFailover";

break;

case QcstCrgAcVerificationPhase: code =

"QcstCrgAcVerificationPhase";

default: code

}

printf("%s", code);

return;
} /x end printActionCode

break;

"unknown action code";

break;

*/

/***************************************************************************/

/*
/* Print the CRG status.
/*

*/
*/
*/

/***************************************************************************/

static void printCrgStatus(int status) {

char * str;

switch (status) {
case QcstCrgActive:
case QcstCrglnactive:
case QcstCrgIndoubt:

case QcstCrgRestored:

case QcstCrgAddnodePending:
"QcstCrgAddnodePending";

case QcstCrgDeletePending:
case QcstCrgChangePending:

case QcstCrgEndCrgPending:

case QcstCrgInitializePending:

"QcstCrglInitializePending";

case QcstCrgRemovenodePending:

"QcstCrgRemovenodePending";

case QcstCrgStartCrgPending:
"QcstCrgStartCrgPending”;

case QcstCrgSwitchOverPending:

"QcstCrgSwitchOverPending";

str = "QcstCrgActive";

break;

str= "QcstCrglnactive";
break;

str = "QcstCrgIndoubt";
break;

str = "QcstCrgRestored";
break;

str =
break;

str = "QcstCrgDeletePending";
break;

str = "QcstCrgChangePending";
break;

str = "QcstCrgEndCrgPending";
break;

str =
break;

str =
break;

str =
break;

str =
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break;

case QcstCrgDeleteCmdPending: str =
"QcstCrgDeleteCmdPending";
break;
case QcstCrgAddDevEntPending: str =
"QcstCrgAddDevEntPending";
break;
case QcstCrgRmvDevEntPending: str =
"QcstCrgRmvDevEntPending";
break;
case QcstCrgChgDevEntPending: str =
"QcstCrgChgDevEntPending";
break;
case QcstCrgChgNodeStatusPending: str =
"QcstCrgChgNodeStatusPending";
break;
default: str = "unknown CRG status";
}
printf("%s #n", str);
return;
} /x end printCrgStatus */

/***************************************************************************/

/* */
/* Print the recovery domain. */
/* */

/***************************************************************************/
static void printRcvyDomain(char =str,

unsigned int count,

Qcst_Rcvy Domain Arrayl t #*rd) {

unsigned int i;
printf("#n %s Wn", str);
for (i=1; i&1t;=count; i++) {
printStr(" Node ID = ", rd->Node ID,
sizeof(Qcst_Node Id t));

printf("%s %d #n", " Node Role = ", rd->Node Role);
printf("%s", " Membership Status = ");

switch (rd->Membership_Status) {
case 0: str = "Active";

break;
case 1: str = "Inactive";
break;
case 2: str = "Partition";
break;

default: str = "unknown node status";

}
printf("%s #n", str);
rd++;

}
return;
} /% end printRcvyDomain */

/***************************************************************************/

/* */

/* Concatenate a null terminated string and a non null terminated string =*/
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/* and print it. */
/* */

/*~k*-k**~k********~k****~k~k**************-k***~k****~k**~k*~k************************/
static void printStr(char *sl, char *s2, unsigned int Ten) {

char buffer[132];
memset (buffer, 0x00, sizeof(buffer));
memcpy (buffer, s1, strlen(sl));
strncat (buffer, s2, len);
printf("%s #n", buffer);
return;
} /% end printStr */
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