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DECLARATJONS

CNXSFAILOVER TABLE - Failover Sequencing Table
CNXSMEMBERSHIP_CHANGE - Begin membership change actions
CNXSFAILO_REFATL - Allow new failovers to start
CNXSFAILO_NOREFAIL - Prevent second entrance to failover table

CNXSFAILO_NOP = Null failover routine .

CNXSFAILO END = End failover table processing

CNX$I0_SYNCH - Synchronize with 1/0 cluster = _
CNXSFATLO SYNC = Inter-Node Synchronization Failover Routine
BLD _STEP_MSG - Build Message to Step Failover .
CNXSRCVD_READY - Readl for Failover Step Message Received
CNXSRCVD DOSTEP - Do Failgver Step Message Received
CNXSFAILO_JUNL = Initiate journal recovery .
CNXSCHECK_FAILOVER - Test for and begin pending failover
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TITLE FALMAN - Cluster Failover Manager
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FACILITY: EXECUTIVE, CLUSTER MANAGEMENT

ABSTRA(CT:
This module contains the routines that direct failover in a
VAXcluster.
ENVIRONMENT : VAX/VMS
AUTHOR: David W. Thiel, CREATION DATE: 24-May-1983
MODIFIED BY:
v03-014 DWT0225 David W. Thiel 11=-Jul-1984

Change call to temRorary name EXESMNTVERSP? to
real name EXESCLUTRANIO.

v03-013 DWT0222 David W. Thiel i 25-Jun-1984
Revise CNXSFAILO_SYNC to minimize time delays
in synchronizing failover steps.

v03-012 DWT0220 David W. Thiel 8-May-1984
Correct previous fix to handle reference to symbol
outside of this image.

v03-011 DWT0219 David W. Thiel 8-May~-1984
A?d gynchronization between [/0 and lock manager
clusters.
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v03-010 DWT0188 David W. Thiel 9-Mar-1984
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Correct synchronization routine to correctly drop
thread when it is discovered that another failover
has begun.
v03-009 SRB0O110 Steve Beckhardt 2-fFeb=1984

Added more failover table entries for improved
consistency checking.

v03-008 DWT0154 David W. Thiel 29-Dec-1983
Use single table for addition and removal of nodes.
Change names of CNXSBEGIN FAILIN and
CNXSBEGIN_FAILOVER to CNXSMEMBERSHIP__LHANGE.
Remove obsolete failover table entries and
CNXSFAILO_QWAIT routine.

v03-007 DWT0137 David W Thiel 07-0ct-1983
Differentiate cases of a certain future failover
(based on existence of a broken connection to a
cluster member) and a pending failover (node has
been failed out, but failover table processing
has not be?un due to the state of a previous
instance ot failover table processing) using the
CLUBSV_LOST_CNX bit.

v03-006 pw™0121 David W. Thiel ] 20-Aug-1983
Add failover table entry to start journal recovery.

v03-005 0WT0116 David W. Thiel 1-Aug-1983
Correct synchronization logic. Correct quorum
waiting after a failover.

v03-004 DWTO111 David W. Thiel 27-July~-1983
Add fail-in table.
Convert interface to failover routines from JMP to

JSB

v03-003 SRBOOSS Steve Beckhardt 9-Jun-1983
Add entries to failover table.

v03-002 OMWT0104 David W. Thiel 8-June-1983

Add failover routine CNXSFAILO_QWAIT that waits for
quorum before com leting. o

Add CNXSCHECK FAILOVER to test for and initiate

a pending failover.

v03-001 DW10103 David W. Thiel 27-May-1983
Add index definition argument to FSTEP macro,
Add jacket routines for calling existing failover
routines.
Ayoid trying to send message to a local node.
Fix logic error in synchronization code.
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0000 113 LSBTTL DECLARATIONS
0000 114 ;
0000 115 ; INCLUDE FILES:
0000 116 ;
0000 117 $CORPDEF : CDRP offsets
0000 118 $CLSMSGDEF : Cluster message definitions
0000 119 SCLUBDE ; CLUster Block offsets
0000 120 $CSBOEF ; (SB Offsets
0000 121 $FKBOEF . Fork block oftsets
0000 12% SIPLDEF . IPL definitions
0000 12 $SSDEF . Status code definitions
0000 1%4
0000 125 ;
0000 126 ; MACRO DEFINITIONS:
0000 127 ;
0000 128
0000 129 .MACRO FSTEP ADDR,STEP_INDEX,?LABEL
0000 130 .SHOW  BINARY _
0000 13 : Self relative address
0000 132 LABEL: ,LONG  ADDR-LABEL
0000 133 .JF NB STEP INDEX
0000 134 .SHOW  EXPARS]IONS
0000 135 STEP _INDEX= <LABEL-CNXSFAILOVER_TABLE>a<-2>
0000 136 .NOSHOW EXPARSIONS
0000 137 .ENDC
0000 138 .NOSHOW BINARY
0000 139 .ENDM FSTEP
0000 140
8888 }25 ;eneneneeveneeneee T EMPORARY DEF INITIONS : cteaetnnns
0000 143 _1IF NOT_DEFINED CLUFCBSV_WAITING, CLUFCBSV_WAITING= CLUFCBSY _FKB BUSY+1
8888 }zg .IIF NOT DEFINED CLUFCBSM_WAITING, CLUFCBSH WAITING= 1aCLUFCBSY UXITING
0000 146 .tttt'ttfittt*'ttittttttittttttttitttt!itttﬂtttttittttt!ti'ﬁt'tttit'iltt
0000 147
0000 148
0000 149 R AR R N A R T N N R N NN A A AR A RN R R NN A AN NN RN TR AN RANNE NN NORED
0000 150 .
8888 }g; ; NOTE: The following assumptions are in effect for this entire module.
0000 15% EtttttttttttttttfttitttttttttttttttttttiiltitttttttttttQttttttttttt!tt!tt
0000 154
0000 155 ASSUME IPLS_SYNCH EQ [IPLS_SCS
0000 156 ASSUME IPLS_SYNCH EQ lPLS TIMER
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SBTTL  CNXSFAILOVER_TABLE - Failover Sequencing Table

f ALMAN -
v04-000 (N
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FUNCTIONAL DESCRIPTION:

The failover table Lists the sequence of steps in failing nodes
out of a cluster. Each table entry is the self-relative address
of a routine that performs one step.

If any failover step breaks the thread of IPL SYN(C execution, it
is possible that another failover may be needed at that point.
The way in which this is handled depends on a mode of failover
table processing. In NOREFAIL mode handltng of a subsequent
failover until either this mode is (eft or the end of table
processing is reached., In REFAIL mode, this failover is
abandoned and processing of the table entries is reinitiated
from the beginning.

The table is processed as follows. Each node independently
executes the steps in the failover table, synchronized only at
the beg1n1ng and when specitic requests for synchronization

are made, ontrol of synchronization and other aspects of
failover processing are themselves controlled by table entries.
These special tables entries are described next.

CNXSFAILO_NOP == No Operation

NOP entry. Used to reserve space for patching.
CNXSFAILO_END == End of Table

Marks the end of the table and terminates table processing.
CNXSFAILO_REFAIL =-- Set Re-failoverable Mode

Specifies that this failover may be abandoned at any time and
another begun, In this mode, any suspended thread must save
the failover identification and validate it upon being

resumed. [f the ID has cranged, the thread must be terminated:
otherwise, it may proceed.

CNXSFAILO_NOREFAIL == Clear Re-failoverable Mode

Specifies that this failover maa not be abandoned and that
no new failover may be begun. While in this mode, failover
routines MAY NOT suspend themselves without a guarantee of
resumption. In particular, a routine MAY NOT wait for a
message to arrive from the corresponding routine on another
node. Furthermore, a routine MAY NOT wait for process
execution.

CNXSFAILO_SYNC =~ Synchronize Failover Steps
Requests synchronization at this stegi One node is selected
e

as the synchronizer when failover ta processing is
initiated. When this table entry is encountered, every

(slelelolelelelalelelalaleleclealelalalelslalaleleleleleleclolelolelelvleolole BN ain
[elolololololelelololelelelelololololololololeleolelolelelolelelelelelelele N o
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node sends a READY message to the synchronizing node. When
the synchronizing node executes this entr‘, it waits for a
READY from ever; other node involved in the failover and
then sends a DOSTEP message to ever"involved node. [t

and the other nodes then complete this step and proceed to

the next,

Following a synchronization step, it is guaranteed that every
other inyolved node has completed the step preceding the
synchronization step. Due to delays and queuing of messages,
it is still possible to receive a message from another node
that was gqueued before the synchronization step.

Requesting 8 synchronization step ALWAYS puts the failover
into Re-failoverable Mode. This results in the very substantial
simplification which allows any communications problems during
synchronization to be handled as paert of a subsequent failover.

QCOOOOOOOCOOOOOOOOOOC I»wn
OCOOCOOOOOOOOOOOOOOOOOO e
(elslelalelalelelelslslsleleleloelelole g,
(elolelelelelelelelelelelelalelolelelo BNely

The following description applies to every failover routine:

ilo
_TA
515 :
16
217
218
219 .
220 ;
221 .
22§ :
223
224 ;
85
2%7 :
228 ;
229 .
230 ;
231 .
23% :
233 ;
00 234 ;
0000 235 ; CALLING SEQUENCE:
0000 236 ;
0000 237 . Invoked bg: _ _
0000 238 ; _ _J3B failover_routine
0000 239 ; IPL is IPLS_SYNC = IPLS_SCS = IPLS_TIMER
0000 240 ; To continue failover processing, return with:
0000 241 ; RSB _
0000 242 ; To abandon failover grocessung in REFAIL mode:
0000 243 ; ADDL #.,S
0000 244 ; RSB
0000 245 ; To terminate failover processing in either mode:
0000 246 ; ADDL #4,5P
0000 247 : JMP CNXSEND_FAILOVER
0000 248 ; . )
0000 249 A failover routine runs as a fork ?rocess and must
8888 %g? : behave according to the general rules for fork processes.
0000 25§ ; INPUT PARAMETERS:
0000 253 ; )
0000 254 ; 04(SP): Address of caller's caller -- return here it thread
0000 255 : is suspended _ _
8888 529 : 00(SP): Return here to continue failover processing
0000 258 ; RS: Address of (LUster Failover Control Block (CLUF(B)
0000 259 ; R4 : Address of (LUster Block (CLUB)
8888 %g? : R3: Failover ID (copy of CLUFCBSL_ID(RS))
0000 262 ; OUTPUT PARAMETERS:
0000 263 ;
0000 264 ; NONE
0000 265 ;
0000 266 ; COMPLETION CODES:
0000 267 ;
0000 268 ; NONE
0000 69 ;
0000 70 ; SIDE EFFECTS:
0000 71 .
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0000 ?g ; Registers RO-RS need not be preserved. Everyth1ng interesting

0000 /3 ; that a failover does is a side effect of some sor

0000 74

0000 75 ;==

0000 %76

00008888 2;; PSECT $$8060,L0NG . Read only Data PSECT

0000 279 CNXSFAILOVER TABLE:

0000 280 FSTEP guxsrAlLo NOREFA]L Must be first entry
000000A4" 8882 281 0000%: .CONG CNxSFAlLb _NOREFAIL=-30000%

0004 282 FSTEP CKSSTALL ALL i lock requests
FFFFFFFC® 8883 283 0001s: .[CONG chssrALL ALL 0001

0008 284 ; Everything up to this point must be synchronous with the beginning

0008 285 ; of failover table execution. Note that the beg1nn1n? of failover

0008 286 ; table execution is not necessarvll synchronous with the receipt of

0008 287 ; the phase 2 message in the case when a failover is already in

0008 288 : progress.

0008 289 ;

0008 290 FSTEP  CNXSFAILO REFAIL ; Must Erecede synchronize
00002097' 0008 300028: .[ONG CNXSFAILO REFAI 30002%

000C 291 FSTEP CNXSFAILO SYNC ;nchronlze
00000085 000C 0003s: .CONG CNXSFAILO SYNC- 30003s .

0010 292 FSTEP CNXSFAILO NOREFAIL ;" Don't allow re-failovers
00000094 88}2 293 300048: .[CONG CNXSFAILO NOREF AIL-30004%

0014 294 FSTEP CNXSIO_SYNCH Serialize 1/0
000000A7" 88}3 295 300058 .LONG  CNXS$IO_ SYNCH -30005%

0018 296 FSTEP LCKSSET_STATE? : Set rebuild state 1
FFFFFFES' 88}? 297 30006%: . LONG LCKSSET S7ATE1 -30006%

001C 298 FSTEP  CNXSFA ILO REFAIL ; Must precede synchronize
00000083"' 001C 30007%: .CONG CNXSFAILO REFAI -30007$

0020 299 FSTEP  CNXSFAILO SYNC ‘nchron1ze
000000A1* 0020 300088: .[ONG CNXSFA!LO SYNC- 30008%

0024 300 FSTEP  CNXSFAILO NOREFAIL “Don't allow re-tailovers
00000080° 88%3 301 30009%: .CONG CNXSFAILO NOREFAIL -30009%

0028 302 FSTEP LCKSINIT_REBUILD ; Remove all master copy locks
FFFFFFDB' 0028 300108: .LONG LCKSINIT _REBUILD- -30010%

885% 582 7 and directory entries

002C 305 FSTEP  CNXSFAILO REFAIL ; Must Erecede synchronize
00000073 002C 300118: .LONG CNXSFAILO_REFAIL-3J011$

0030 306 FSTEP  CNXSFAILO SYNC ;nchron1ze
00000091 0030 300128: .CONG CNXSFAlLb SYNC-30012$

0034 307 FSTEP  CNXSFAILO NOREFAIL “pon't allow re-failovers
00000070° 88%3 08 300138: .CONG  CNXSFAILD _NOREFAIL-30013%

0038 g09 FSTEP sCKSSET_STATEZ : Set rebuild state 2
FFFFFFCB® 885? 10 0014%:°.LONG  LCKSSET §rATez-soo 148

003¢C 211 FSTEP SNXSFAILO REFAIL Must r-ecede synchronize
00000063" 003C 0015%: .LCONG cnxsrAbe REFA;._-30015%

00490 312 FSTEP CNXSFAILO_SYNC :“Synchronize
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00000081 0040 30016%: .LONG  CNXSFAILO_SYN(C-30016%
044 313 FSTEP §NXSFA1L0 NOREFAIL “pon't allow re-failovers

00000060° 823 e 00178: .CONG CNXSFAlLb NOREFAIL-30017$

0048 §1S FSTEP kCKSREBUlLD BS : Rebuild locks
FFFFFFBB' 882? 16 00188: .LORG chsneeuiLo LKBS=-30018$

004C 317 FSTEP  CNXSFAILO REFAIL recede synchronize
00000053 004C 30019%: .[OHG c~xsrAILb REFAIE 300198

0050 318 FSTEP  CNXSFAILO SYNC ;nchrontze
00000071 0050 300208: .CONG CNXSFAILb S NC- 300208

0054 319 FSTEP %NX&FAILO NOREFAIL on't al’'ow re-fa1lovers
00000050 88?3 320 0021%: .CONG CNXSFAILb NOREFAIL 190218

0058 321 FSTEP  LCKSSET_STATES rei.. 1d state 3
FFFFFFAB' 882% 327 30022%:".LONG LCKSSET_ STATE3 300.2%

005C 323 FSTEP  CNXSFAILO REFAIL st Erecede synchronize
00000043 005¢C 300238: .LONG CNXSFAILO REFAL -30023$

0060 324 FSTE®  CNXSFAILO SYNC nchronize
00000061° 0060 300248: .[ONG  CNXSFAILO_ s(~c 300248

0064 325 FSTEP CNXSFAILO NOREFAIL :"Don't allow re -fallovers
00000040° 8823 32 30025%: .CONG CNXSFAJLO_NOREFAIL-30025%

0068 327 FSTEP  LCKSREBUILD RSBS : Rebuild resources, grant
FFFFFF98' 0068 30026%: .LORG LCKSREBUiLD RSBS-30026$

006C 328 ; unprotected locks

006¢ 329

006C 330 FSTEP  CNXSFAILO REFAIL : recede synchronize
00000033°* 006¢C 30027%: .[ONG CNXSFAILO REFAI -30027%

0070 3N FSTEP  CNXSFAILO SYNC znchronwze
00000051* 0070 30028%: .CONG CNXSFAILO S NC 30028%

0074 332 FSTEP CNXSFAILO NOREFAIL ;"Don't allow re-fallovers
00000030° 88;3 313 30029%: .CONG  CNXSFAILO NOREFAIL-SOOZ

0078 334 FSTEP  LCKSSET_STATEO : Set rebuild state O
FFFFFFB8* 88;2 335 30030%: .LONG LCK$SET_STATEO-30030%

007C 336 FSTEP  CNXSFAILO REFAIL ; Must precede synchronize
00000023"' 007C 30031%: .CONG CNXSFAILO REFAI -30031$%

0080 337 FSTEP  CNXSFAILO SYNC ;nc ronize
00000041°* 8832 338 30032%: .CONG c~xsrA1L6 SYNC-30032$

8084 339 FSTEP %CKSRESUHE UNPROT Resume processes waiting for
FFFFFF7C* 0084 0033%: .LONG LCKSRESUHE UNPRGY -30033%

8833 gz? ; unprotected locks

0088 342 FSTEP  CNXSFAILO JNL . CSP/RCP recovery initiation
00000223 8832 343 30034%: .CONG  CNXSFAILO_JNL-30034$

008C 344 FSTEP  CNXSFAILO SYNC : S;nchron\z
00000035 8836 ‘s 30035%: .CONG  CNXSFAILO_SYNC-30035%

0090 g&b FSTEP  LCKXSRESUME ALL sume B ocesses waiting for any
FFFFFF70' 0090 30036%: .LONG LCKSRESUHE ALL -30036%

0094 347 ;. “type of lock request

0094 348
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0094 349 FSTEP SNXSFAILO NOREFAIL Don't allow re-failovers
00000010° 8833 0 0037$: .CONG chsrAbe NOREFAIL-SOOS?S
0098 iSl FSTEP cK SREBUILD RSBS ebuild resources, grant
FEFFFFO8' 0098 00388: .LORG chsnsauILo RSBS-30038%
009¢ gsi ; protected (all) locks
009¢ 5
009C 354 FSTEP  CNXSFAILO REFAJIL,FORCE_END ; Ending point
00000003 0Q09¢C 300398: .LONG CNXSFATLO REFAIL -30039%
00AQ . SHOW EXPANSION S
00000027 Q0AOQ FORCE _END= <30039S-CNXSFAILOVER TABLE>a<~-2>
00AQ 355 FSTEP ngSFlIL : f table
00000017" 88:2 156 00408 : to~c CNXSFAILD_ END 0040%
000000C&4 OQOA4 357 .BLKL 8 ; Reserve patch space
00C4 358 :
00C4 359 ;
00000000 360 PSECT $$%100,LONG
0000 361
0000 362 LDEFAULT DISPLACEMENT ,WORD
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16-SEP-1984 80:3 144  VAX/VMS Macro V04-00 Page
6:09:47

Begin membership 5-SEP-198¢4

SYSLOA.SRCIFALMAN.MAR; 1

-SBTTL CNXSMEMBERSHIP_CHANGE - Begin membership change actions

FUNCTIONAL DESCRIPTION:

CNXSMEMBERSHIP CHANGE
This routTne is called whenever a node or nodes are added to

or removed

from a cluster, including initial cluster formation.

Actions are undertaking by the members >f the cluster to
e

adjust to the new clus

r membershi

If an uninterruptible

action is already in progress, hand?%ng of the new event is deferred.

JSg

CALLING ©EQUENCE:

CNXSMEMBERSHIP_CHANGE

IPL is IPLS_SCS

NONE

NONE

NONE

SIDE EFFECTS:

INPUT PARAMETERS:

OUTPUT PARAMETERS:

COMPLETION CODES:

RO-RS are destroyed.

.ENABLE LS8

MOVL
MOVAB
88C
BISLZ
RSB

8ICL2

MOVL

CLRL
MOVL

CMPL

BMEQ
BISLZ

XSMEMBERSHIP_CHANGE : :

GACLUSGL CLUB,R4
cLuBsB CCUFCB(R4) ,RS
#CLUFCBSYV ACTIVE, -

CLUFCBSL STATUS(RS),10$

#CLUFCBSA PENDING, -
CLUFCBSL_STATUS(RS)

#<CLUFCBSM_PENDING ' -
CLUFCBSM™SYNC NODE>,
CLUFCBSL STATUSTRS)
CLUBSL LST XTN(R4), -
CLUFCBS

RS)
P(RS
(R4), -
€ _CS
(R4)

208
#CLUFCBSM_SYNC_NODE, -

Address of CLUB

Address of failover control block

Branch it no active failover and
set active failover flag

Set failover pending flag

Return, will do failover later

; Clear failover pending flag

; and local synchronizing node flags

Make last transition ID the failover
identifier

Initialize tailover step .

Set up (SB address of synchronizer node

Was this node the failover coordinator?

Branch if no i
Make this node the failover sync node

9

(4)

<



J 15

Use the bits CLUFCBSV_ACTIVE, CLUFDBSV_PENDING, and CLUBSV_LOST _CNX to decide whet
to continue this failover, start again at the beginning of the table, or drop ever
knouin? that a new failover will begin soon (the last case is assured it a connect
uster member is broken).

BBS #CLUFCBSV ACTIVE, -
CLUFCBSL STATUS(RS),S50$

BBS #CLUFCBSY PENDING, -
CLUFCBSL STATUS(RS),608

BBS scLussv _Cost cnx.n-)s

to a ¢

Se Boe®e G e 0,

OA 20 AS 00 EO
0A 20 A5 01 EO
08 1C A4 17 €O

Branch if new failover may not
commence here . )
Branch if another failover is pending
and fnitiate it
Branch if a connection has been lost and

CLUBSL _FLAGSTR4) and new failover will soon happen

FALMAN = Cluster Failover Manager 12-SEP-1924 80:38:44 KAX/VHS Macro v04=-00 Page 10
v04-000 CNXSMEMBERSHIP_CHANGE - Begin membership -SEP=-1984 04:09:47 SYSLOA.SRCIFALMAN.MAR;1 (4)
00 S 621 C%UFCBtL_STATUS(RS)
5 oD 00 4 i 20$: PUSHL R : Save CLUF(CB address
0034 ¢4 ASSUME <CLUFCBSB _NODEMAP+CLUFCBSS NODEMAP> EQ CLUFCBSB_RESPMAP
28 AS 0040 8F 00 6E 00 2C 0036 424 MovCcS  #0,(sP) 40, - : Clear node map and response map
0030  4¢5 #CLUF CBSS NoosnApogLurcais_nespnAP. -
0030  4¢6 CLurcgsa_NooenAP(R )
20  BA 003D 427 POPR MRS ; Restore CLUFCB address
FFBE' 30 O03F 48 BSBW CNXSSCAN_(CSBS ; lterate over all (SBs
26 50 E9 004% 429 BLBC RO,408 : Branch when done
0E 60 A3 O E1 004 430 BB( #CSBSV _MEMBER, - ; Branch if (SB is not for a member node
004A 431 CSBSL_STATUS(R3),308 ,
09 60 A3 00 EO 004A 43% BBS #CSBSY _LONG BREAK, - : Branch if connection permanently broken
004F 43 CSBSL_STATUS(RY), S0 )
50 4C A3 3C O00&4F 434 MOVZWL CSBSH_CSID_IDX(RS).RO ; CSID index of member node
00 28 AS 50 E3 0053 435 BBCS RO, - ; Mark node present
0058 436 CLUFCBSB_NODEMAP (R5),30%
05 0058 437 30s: RSB
0059 438
0059 439 ; X
88%3 22? ; Failover routine may jump here to exit failover processing
0059 442 CNXSEND_FAILOVER::
5¢ 00000000'GF DO 0059 443 MOVL GCLUSGL CLUB,R4 . Address cf CLUB
55 010C C4 9E 0060 444 MOVAB  CLUBSB_CLUFCB(R4) RS ; Address of failover control block _
18 AS 27 DO 0065 445 MOVL #FORCE END, - ; Set index to force end of table processing
0069 446 CLUFCBSL_STEP(RS)
0069 447 ; _
0069 448 ; Begin a failover step
0069 449 ;
53 1C AS DO 0069 450 40%:  MOVL  CLUFCBSL_ID(RS),R3 : Failover 1D ,
SO0 18 AS DO 006D 451 MOVL CLUFCBSL-STEP(RS) RO ; Get index of next failover step
50 0000°'CF40 DE 2%% MOVAL  WACNXSFATLOVER_TABLELRO],R0 ; Get table entry
4564 RS: Address of failover control block (with available fork block at head
455 . R4: Address of (LUB
229 : R3: fFailover D
00 BO4O 16 458 JSB 8(RO)[RO] ; Convert self relative to absolute address
54 00000000°'GF DO 459 MOVL G*CLUSGL _CLUB,R4 ; Address of CLUB
5S 010C C& 9E 22? MOVAB  CLuB$B_CCUFCB(R4) ,RS ; Address of failover control block
46
468
464
465
466
467
468
469
470
e
18 AS D6 47§ 50%: INCL CLUF(E!L_STEP(RSS Advance to next failover routine
CE n 2;? BRB 40% Do next step
FF62 31 2;9 608: BRW 1% ; Start a new failover

(aleeleolelelelelelelelelelelololelelel el "t "t o o4
lelaelalalelelalelelelelelelelelolelelalalelelelelele
O 0 OV O OO OO 0000000 N NNNNSNSNN
MDD OO = =2 Y N NNNNNNNVD NNNNN N =
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36:44 YAX/VMS Macro V04-00 Page 11
09:47 SYSLOA.SRCIFALMAN_MAR; 1 (4)
; Drop thread -- another failover will come
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FALMAN - Cluster Failover Manager ) 16-SEP=-1984 00:36:44 VAX/VMS Macro v04-00 Page 12
v04-000 CNXSFAILO_REFAIL - Allow new failovers t -SEP=1984 04:09:47 SYSLOA.SRCIFALMAN.MAR; (5)
888: zgg .SBTTL CNXSFAILO_REFAIL - Allow new failovers to start
009F 48B4 ;¢
009F 485 ;
009F 486 ; FUNCTIONAL DESCRIPTION:
009F 487 ; )
009F 488 ; Enter REFAIL mode in which new executions of the failover
009F 489 ; table may be initiated.
009F 490 ;
009F 491 ; CALLING SEQUENCE:
009F 49% ;
009F 493 ; JSB CNXSFAILO_REFAIL
009F 494 ; IPL is IPL$_SCS
009F 495 ;
009F 496 ; INPUT PARAMETERS:
009F 497 ; _
009F 498 ., RS: Address of Failover Control Block
009F 499 ; R4: Address of (LUB
009F 500 . R3: Failover ID
009F 501 ;
009F 50% ;s OUTPUT PARAMETERS:
009F 503 ;
009F 504 ; NONE
009F 505 ;
009F 506 ; COMPLETION CODES:
009F 507 ;
009F 508 ; NONE
G09F 509 ;
009F 510 ; SIDE EFFECTS:
009F 511 ;
009F 512 ; NONE
009F 513 ;
009F 514 ;==
009F 515
009F 516 CNXSFAILO REFAIL:: _ _
20 AS 01 CA GO9F 517 BYCL2  #CLUFCBSM ACTIVE, - : Clear active bit
00A3 g}g CLUFCBSL_STATUS(RS)

05 00A3 RSB
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F ALMAN = Cluster Failover Manager 1?-?&9-19 4 00:36:46 YAX/VMS Macro v04-00 Page 13
v04-000 CNXSFAILO_NOREFAIL = Prevent second entr 5-SEP=1984 04:09:47 [SYSLOA.SRCIFALMAN.MAR;1 (6)
88:2 g 1 .SBTTL CNXSFAILO_NOREFAIL - Prevent second entrance to failover table
00A4 S i s+
00A&4 526
QDAL 525 ; FUNCTIONAL DESCRIPTION:
Q0A4 526 ;
00A& 527 ;
00A4 528 ; Stop allowing new failovers to begin,
88:2 g 8 H Termirate any previous failover that may have been in progress.
00A4 531 ; CALLING SEQUENCE:
Q0A4 Sgg :
00A& 535 ; JSB CNXSFAILO_NOREFAIL
00A4 534 IPL is IPLS_SCS
00A4 535 ;
00A4 536 ; INPUT PARAMETERS:
00A4 537 ; .
00A4 538 ; RS: Address of ailover Control Block
00A4 539 ; R4: Address of CLJUB
00A4 540 ; R3: Failover D
00A4 541 ;
00A4 542 ; OUTPUT PARAMETERS:
00A4 543 ;
00A4 544 ; NONE
00A4 545 ;
00A4 546 ; COMPLETION CODES:
00A4 547 ;
00A4 548 ; NONE
00AL 549 ;
00A4 550 ; SIDE EFFECTS:
00A4 551 ; .
00A4 SS% : NON&
00A4 553 ;
00A4 556 ;--
00A4 555
00A4 556 CNXSFAILO _NOREFAIL:: ] '
0C 20 A5 00 E2 Q0A4 557 BBSS  #CLUFCBSV_ACTIVE, - ; Set active bit and branch
00A9 558 CLUFCBSL _STATUS(RS),108 ; if it was already set
07 20 A5 03 ES5 O00A9 559 BRFC  #CLUFCBSVY FKB BUSY, = ; Branch it fork block free
00AE 560 CLUFCBSL_STATOS(RS),108 :  and mark it free
50 65 OF Q0AE 561 REMQUE (RS),RO ; Remove from queue
20 A5 10 CA 0081 562 BICL2  #CLUFCBSM WAITING, - . Clear waiting bit

0085 563 CLUFCBSL_STATUS(RS)

05 0085 564 10$: RSB

-«
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FALMAN = Cluster Failover Manager ] 12-5EP-19 4 00:36:44 VYAX/VMS Macro V04-00
v04-000 CNXSFAILO_NOP - Null failover routine -SEP-1984 06:09:47 [(SYSLOA.SRCIFALMAN.MAR;1

0086 569 SBTTL CNXSFAILO_NOP = Null failover routine
00B6 56
00B6 568 ;+¢
0086 569 ;
8832 g;? ; FUNCTIONAL DESCRIPTION:
00Bé 57§ ; Null failover routine. A legitimate failover routine that does
006 573 ; absolutely nothing.
00B6 374 ;
00B6 575 ; CALLING SEQUENCE:
00B6 576 ;
00B6 377 ; JSB  CNXSFAILO_NOP
0086 578 ; IPL is IPLS_SCS
00B6 579 ;
0086 580 ; INPUT PARAMETERS:
00B6 581 ; )
00B6 58% : RS: Address of Failover Control Block
00B6 583 ; R&: Address of (LUB
00B6 584 ; R3: fFailover 1D
00B6 585 ;
00B6 586 ; OUTPUT PARAMETERS:
00B6 587 ;
00B6 588 ; NONE
nogs 589 ;
0086 590 . COMPLETION CODES:
0086 591 ;
00B6 592 ; NONE
0086 593 ;
0086 594 ; SIDE EFFECTS:
0086 595 ;
00B6 596 ; NONE
0086 597 ;
00B6 598 ;--
0086 599
0086 600 CNXSFAILO NOP::

05 00B6 601 RSB
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FALMAN = Cluster Failover Manager 16-SEP-1984 00:36:44 VAX/VMS Macro v04=-C0 Page 1§
v04~-000 CNXSFAILO_END - End failover table proce 5-SEP-1984 04:09:47 [SYSLOA.SRCIFALMAN_MAR;1 (8)
00B7? 603 SBTTL (NXSFAILO_END - End failoser table processing
00B7? 604
0087 605 ;++
00B? 006 ;
00B? 607 ; FUNCTIONAL DESCRIPTION:
00B7 608 .
0087 609 ; End failover table processing. This assumes tnat REFAIL
00B7 610 ; mode is in effect.
0087 611 ;
00B? 61% . CALLING SEQUENCE:
COR? 613 ;
0087 614 ; JSB CNXSFAILO_END
00B? 615 ; IPL is IPL$_SCS
00B7 616 ;
0087 617 ; INPUT PARAMETERS:
00B7? 618 ; .
0087 619 ; RS: Address of Failover Control Block
0087 620 ; R&: Address of (LUB
0087 621 ; R3: Failover [D
00B? 622 ;
00B7 623 : OUTPUT PARAMETERS:
0087 624 ;
00B? 625 ; NONE
00B? 626 ;
00B?7 627 ; COMPLETION CODES:
00B7? 628 ;
00B7 629 ; NONE
0087 630 ;
0087 631 ; SIDE EFFECTS:
0087 632 ;
06B7? 633 ; NONE
0087 634 ;
00B7 635 ;--
0087 636
0087 637 CNXSFAILO END::
SE 04 (O 00B7 638 ABDLS  #4,4P ; Remove caller's address
05 8833 228 RSB : Return to caller's caller
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FALMAN = Cluster failover Manager 16-SEP-1984 80.3 144  VAX/VMS Macro v04-00 Page 16
v04-000 CNX$IO_SYNCH = Synchronize with I/0 clus 5-SEP-1984 04:09:47 [SYSLOA.SRCIFALMAN_MAR;1 (9)
00BB 64% .SBTTL (CNXSIO_SYNCH = Synchronize with [/0 cluster
00BB 64
00BB 644 ;++
00BB 645 ;
00BB 646 ; FUNCTIONAL DESCRIPTION:
00BB 647 ; )
8888 gzg ; Synchronize with the [/0 cluster.
00BB 630 ; Serialize 1/0 to multi-host disks to ensure that [/0 issued under current lo
00BB 651 ; completed before 1/0 issued under Locks granted after some locks have been r
8838 22% : as the result of removing nodes from the cluster,
00BB 654 . Note that it is unnecessary to do this operation if nodes are being added an
8833 ggz ; are being removed.
00BB 657 ; This entry is called following a synchronization call to ensure that all nod
00BB 658 ; have disconnected from a node being removed before this call is made. It is
00BB 659 ; important that the node being removed has either lost guorum or crashed and
8883 gg? ; therefore ceased to issue 1/0's before this call is made.
ooes 66% ; CALLING SEQUENCE:
00BB 663 ;
00BB 664 ; JSB CNX$10_SYNCH
00BB 665 ; IPL is IPLS_SCS
00BB 666 :
00BB 667 ; iNPUT PARAMETERS:
00BB 648 ; )
00BB 649 ; RS: Address of Failover Control Block
00BB 670 ; R4: Address of CLUB
ooBB 671 ; R3: Failover 1D
00BB 672 ;
00BB 673 ; OUTPUT PARAMETERS:
00BB 674 ;
00BB 675 NONE
00BB 676 ;
00BB 677 ; COMPLETION CODES:
ooBB 678 ;
00BB 679 ; NONE
00BB 680 .
00BB 681 ; SIDE EFFECTS:
0088 682 ; , ) ..
00BB 683 ; Disks are thrown into mount veritication.
00BB 684 ;
0oBB 685 ;--
00BB 686

00BB 687 CNX$IO_SYNCH:
JMP

G0000000° GF 17 0088 688 G EXESTLUTRANIO ; Synchronize with [/0 cluster and return
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nter-Node Synchronization Failover Routine

D 16
over Manager 1?-SEP-19
= [nter-Node Synchronizat 5-SEP-19
I

.SBTTL CNXSFAILO_SYNC -

sl
P-4
>
oo r—
el =
>
[ 7.0,
-
)
oy
Q00

+*
+

FUNCTIONAL DESCRIPTION:

This routine synchronizes failover action over all involved nodes.
This failover routine does not complete until all nodes have completed
the previous failover step. i ) .

A new failover may be begun while this routine is in progress.

The synchronization algorithm is a follows:

One node is chosen as the node to drive the s¥nchronization. ALl other
nodes send a message to the sync node when this routine is executed.

If the sync node NAKs the message, the node waits and tries again. [f
the message fails, the node drops its thread, confident that a new
failover will begin sometime and start the whole thing over. 1[It the
message succeeds, the node then waits for a DOSTEP message, upon
receipt of which it exits from this failover step.

Meanwhile, the sync node waits for all other nodes to report in. When
a message is received for the right failover, it is noted and A(Ked.
I[f a message is not for the current failover, it is NAKed. After all
nodes has reported, a DOSTEP message is sent to every other node.
When a connection breaks the (NX$CON_BREAK routine sets a bit that
eliminates that node from consideration by this routine.

CALLING SEQUENCE:

JSB CNXSFAILO_SYNC
IPL is IPLS_SCS

INPUT PARAMETERS:

SNNNNNNNNNNSNNNNNNN NN NN NN NN SNSNSN NN NN NN NN SN SN NSNS SN SNy NN oo OO O OO OO
e Ve Ve BB Ve Ve Be B VsV T Ve Ve Ve Ve Vo B o 0o 0o Be B0 Ve V2 04 B4 Vs s By By Wy Vs Ba Ba By By 0y 03 0 B0V Be Wy Ba VeV Ve Gy

£ B B B 8 B R AN A AN N A N AN AU PO PO RV PIRINOININ) b b eb b e wad e ek et 2 O OO OO OCOOOO OV VOV VO OOOY
VNS NN = O D 00 O SN N = OO 00 O WV S M) — O ND OO NOM N L (AN =2 O O 00 O N 5 N — O O 00 N O W B i) —

RS: Address of Failover Control Block
R&: Address of CLUB
R3: Failover 1D
QUTPUT PARAME TERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
NONE
CNXSFAILO SYNC::
03 20 AS 02 €O 8BS

ololelelelelelelelelelelelelalalelalelelelelalalslelelelclelelo]lelolololelolelolelelololalele’clelolelalelalelele]
(elelelelelelelolelelelelelelelelelelelelelelololelelololclelelslololelolclolelolololelelclololelololelelclele e le T
alnininlialalalialialalialalalalalaisialelalalelialslialaielaleala el il elinlislalainininininlininlisininininlninlieis sl —o

#CLUFCBSV_SYNC _NODE, - ; Branch if this is the
g%UFCBSL_STATUS(RS),

~~d
~as
~o

- synchronizing node
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FALMAN = Cluster Failover Manager _ 16~SEP-1984 00:36:44 VYAX/VMS Macro V04=-00 Page 18
v04-000 CNXSFAILO_SYNC - Inter-Rode Synchronizat S=-SEP=1984 04:09:47 [SYSLOA.SRCIFALMAN.MAR;1 (10
0098 ¥ 88%3 ;23 BRW 1008 : Branch to code for other nodes
50 60 A6 3C 00C9 750 S%: MOVIWL CLUBSW_LOCAL_CSID_IDX(R&),R0 ; Local CSID index field
00 48 AS 50 E3 0Q0CD 751 BBCS RO, - : ‘Mark (ocal node responded
0002 75§ CLUFCBS8_RESPMAP(RS),7$
B 1 888% ;24 7%: BRB 14% . Branch to base of (oop
20 AS 10 (8 00D& 755 10s: BISL2  #CLUFCBSM WAITING, - ; Set waiting bit
0008 736 CLUFCBSL_STATUS(RS) _
0103 30 0008 757 BSBW DELAY ; Wait for 0-1 second
20 A5 10 (A 0Q00B 758 BICLZ  #CLUFCBSM WAITING, - ; Clear waiting bit
000F 759 CLUFCBSL _STATUS(RS)
51 1F DO OQODF 760 14S$: MOVL #CLUFCBSS RESPMAP-1 R1 ; Byte counter
SO 28 AS41 4B AS41 BB O00E2 761 15§8: BICBY CLUFCBSB_RESPMAP(RS‘ERlJ. - ; See if all currently involved
88%: ;gg gbUFCBSB_NODEHAP(RS) R1]), - . nodes have responded
E8 12 O00EA 764 BNEQ 10$ ; Found unresponded node(s)
F3 51 F& QOEC 765 SOBGEQ@ R1,15% ; lterate over all nodes
55 DD QOEF 766 PUSHL RS ; Save register
&8 AS 20 00 68 00 2C OQO0F1 767 MOvC5  #0,(SP) 40, - ; lero out RESPMAP for next use
00F8 768 #CLUFCB$S _RESPMAP, -
00F8 769 CLUFCBSB_RESPMAP (RS)
20 BA 88:2 ;;? POPR #*M<RS> ; Restore register
Q0FA 772 ; ALl reponses have been received. Send a message to every
88:: ;;2 . node telling it to proceed with the next step.
54 O0FF BF 3C OOFA 775 MOVIWL #<CLUFCBSS_NODEMAP+8>~1,R4 ; Index in bitmap
09 1 8?5; ;;9 BRB 308 : Branch to loop entrance
8;8; ;;g 19%: BUG_CHECK CNXMGRERR,FATAL ; Consistency check
30 BA 0105 780 208%: POPR #*M<R4 RS> ; Restore index and CLUF(B addresses
00D4 30 0107 781 BSBW DELAY : Wait 0-1 seconds
04 28 AS 54 EO O010A 782 30$:  BBS R4, CLUF CBSB_NODEMAP (R5),508 ; Branch if in map _
F8 54 F4 O010F 783 40$: SOBGEQ R&,30%8 ; Iterate over all possible bits
05 8}}% ;gg RSB ; ALl done, return to caller
51 00000000°'GF DO 0113 786 50%: MOVL G*CLUSGL _CLUSVEC,R1 ; Address of cluster vector
53 61644 D0 ON1A 787 MOVL (R1)CR&],R3 . Address of (SB
E1 18 OQ11E 788 BGEQ 19% : Not a (SB -- consistency check
EA 60 A3 18 EO0 Q120 789 BBS #CSBSV_LOCAL, - : Branch it local node to avoid
0125 790 CSBSL _STATUS(R3),40$ : trying to send message to self
30 88 0125 791 PUSHR  #*M<RL,RS5> : Save context
FED6' 30 0127 792 BSBw CNXSALLOC _CDRP_ONLY . Get a fork block o
FED3' 30 0Q12A 793 BSBw CNXSRESOURCE _CRECK . Watch resource availabilit
D5 50 E9 01%0 794 BLBC R0,208 ; Branch if no memory available
54 04 AE DO 0130 795 MOVL 4 (SP),R4 : Restore CLUF(B address
2CAS 0C 9A 0134 796 MOVZIBL #CLMCNXSK _FNC DOSTEP, - ; Function code for message
0138 797 CORPSL_VAL1(RS) o o
0093 3¢ 0138 798 BSBW 3008 : Initialize CDRP for mesage buildin ‘
FEZ2' 30 0138 799 BSBW CNXSSEND_FORGET ; Send message to remote node and return imm
50 8A 013t 800 POPR #°M<RG RS> ; Restore index and CLUF(B addresses
BC 20 AS 03 E2 0140 801 BBSS  #CLUFCBSV FKB BUSY, - : Branch if busy and mark busy
0145 aog CLUFCBSL STATOS(RSS,19% ,
0B AS 08 90 0145 80 MOVB #IPLe_SCS, - ; Store IPL in fork block
0149 804 FKBSBF [PL (RS)
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FALMAN = Cluster Failover Manager . 12-SEP-1984 80:36:44 VAX/VMS Macro v04-00 Page 19
v04-000 CNXSFAILO_SYNC - Inter-Node Synchronizat -SEP=-1984 04:09:47 ([SYSLOA.SRCIFALMAN.MAR:1 (10)
08 BA 0149 805 POPR PAMCRY> ; Save caller's address
00000000°'GF 16 0148 806 JSB G*EXESFORK . Release control momentarily
53 ob 0151 807 PUSH% R3 : Restore caller's address
20 AS 08 CAa 0153 808 BICL #CLUFCBSM _FXB BUSY, = ; (Clear busy bit
0157 809 CLUFCBSL _STATOS(RSS
B3 20 AS 01V E1 0157 810 BBC #CLUFCBSV PENDING, - : Branch it no failover is
015¢ 811 CLUFCBSL_STATUS(RS),408 : pending
05 015¢ 81; RSB : Return - new failover is pending
0150 81
0150 614 ; _
0150 815 ; This concludes the code that executes in the synchronizing node.
g}gg g}g . Here begins the code that executes in the non-synchronizing nodes.
%0 BA 0150 818 908$: POPR #2M<RS> ; Restore CLUF(B addresses
D 10 8}2§ g}g 95%: BSBB DELAY ; Wait 0-1 seconds
0161 821 ; Send messa?e to synchronizing node telling it that we are ready for
8}2} gg% ; a command to finish a failover step.
S3 264 A5 DO 0161 824 100s: movL CLUFCBSL_SYNC_CSB(RS) ,R3 ; (SB address of synchronizing node
55 DD 0165 825 PUSHL RS . Save context
FE96' 30 0167 826 BSBW CNXSALLOC WARMCDRP_(CSB : Get a fork block .
FE93' 30 016A 827 BSBW CNXS$RESOURCE _CHECK : Check for pool exhaustion
ED 50 E9 016D 828 BLBC RO,90$ . Branch if no memory available
10 BA 0170 829 POPR #AMCRLD> : Restore CLUFCB address into R&
0 A5 56 DO Q172 830 MOVL R4, CORPSL_VALG6(RS) ; Save CLUFCB address
44 AS BEDO 0176 831 POPL CORPSL _VAC7(RS) . Completion address
2C AS 0B 9A 017A 832 MOVZIBL #CLMCNRSK_FNC _READY, = ; Function code for message
017 833 CORPSL_VAL1(RS?
4E 10 0176 834 BSBB 300% . Set up CDRP for message
FEZD' 30 8}8% g%g BSBW CNXSSEND_MSG_(CSB ; Send message to remote node
0183 837 . Resume here when the response message arrives or the connection
0163 838 ; breaks. _
018s 839 ; Registers contain:
0183 840 ; RO: Status
0183 841 ; R2: Address of message buffer
0183 842 ; R3: Address of CSB
0183 843 ; R&: Address of PDT
0183 844 ; RS: Address of CDRP
0183 84S ; .
46 A5 0D Q183  B4é PUSHL  CDRPSL_VAL7(RS) . Completion address
30 A5 0D 0186 847 PUSHL.  CDRPSL _VALZ2(RS) ; Failover sequence number
40 AS D 0189 848 PUSH! CORPSL _VALG6(RS) ; CLUFCB address _
FE71' 30 018C 849 BSBW CNXSPROCESS_RESPONSE ; Standard response processing
20 BA 018F 850 POPR #*M<RS> : CLUF(CB address
1C AS 8E DY 0191 851 CMPL (SP)+,CLUFCBSL_ID(RS) ; Same step? ]
gS 12 0195 85§ BNEQ 110% ; Abandon this failover
01 0 DY 0197 85 CMPL RO M ; Test return status
€3 1F 019A 854 BLSSU 95§ : Branch on NAK
1C 1A 019C 855 BGTRU  110% ; Connection is broken
019 856 ; .
8}3% ggg : ACK received
27 20 AS 03 E2 019 859 BBSS #CLUF(CBSV FKB BUSY, = ; Branch if busy and mark busy
01A3 860 CLUFCBSL_STATOS(RSS, 1408 o _
20 AS 10 (8 O01A3 861 BISLZ  #CLUF(BSM _WAITING, - . Set waiting bit, error it




———

6 16
FALMAN - Clu Failover Manager 1 SEP -1984 AX/VMS Macro V04-00 Page 20
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CLUFCBSL_STATUS(RS) ; already set
53  6E DO MOVL (SP),R3 ~ Save return P(
ASSUME FKBSL FR4 EO <FKBSL rn3+L
10 AS  S3 7D MOVQ  R3,FKBSL FR3 : Save R3 and R4
0C AS BE'AF  9F MOVAB B*{20$ rkasL FPC(RS) : Restart P(
65 55 00 MOVL RS, (RS S Link to self
04 AS 55 DO MOvL RS,4(RS)
5t 04 (O 1108:  ADDLZ2  #4,SP ; Forget return address
05 RSB
53 DD 1208 : PUSHL R3 ; Restore caller's address
05 20 A5 03 ES 8BCC #CLUFCBSY FKB BUSY, = ; Clear busy flag
CLUFCBSL ST 705(R55.14os
20 AS 10 (A BICL2  #CLUFCBSAM WAITING ; Clear waiting bit
CLUFCBSL_ STATUS (RS)
0S RSB
16408: BUG_CHECK CNXMGRERR,FATAL ; (Consictency check

Initialize CDRP for building messages

* Ve Do 8o B ",
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RS: Address of (DRP
R&: Address of CLUF(B
4C AS 04 ' AF 9t 3003: MOVAB B*BLD STEP MSG, - ; Message build routine address
CORPSLC MSGBLD (RS)
30 AS 1C A4 DO MOVL CLUFCBSL _ID(R4), - ; Failover sequence number
CORPSL_VAL2(R5) _ _
34 AS 18 A4 00 MOVL CLUFCBSL STEP(R4), - ; Failover routine index
CORPSL_VAL3(RS)
0S RSB
896 ; Wait 0-1 second on fork and wait queue
ggg : If a new failover is requested, return to caller's caller
899 . RS: Address of CLUFCB fork block
38? 2 RO-R4 are destroyed.
902 DELAY: '
10 20 AS 03 €2 903 B8BSS #CLUFCBSV _FXB BUSY, = ; Branch if busy and mark busy
904 CLUF CBSL STATOS( (RS5 . 208 _
0B AS 08 90 905 MOVB #IPLS_SCS, ; Store IPL in fork block
906 FXBSB~ FIPL(RS)
10 BA 907 POPR "NRY ; Save return address
08 BA 908 POPR #*M<RD> ; Save caller’'s caller's address
909 FORK WAIT : Wait and hope some responses appear
S3 DD 910 PUSHC R3 ; Restore caller's caller's address
08 20 AS 03 ES 911 BBCC #CLUFCBSV _FKB BUSY . Clear busy bit
91; CLUFCBSL _STATOS(RSS, zos ,
02 20 AS 01 €0 91 8BS #CLUFCBSY PENDING : Branch if another failover is
914 CLUF CBSL STATUS(RS) 108 : pending and do it
56 DD 915 PUSHL R& ; Restore return address
05 3}9 10%: RSB
918 20§%: BUG_CHECK CNXMGRERR,FATAL ; Consistency check
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8 82 g ? .SBTTL BLD_STEP_MSG - Build Message to Step Failover
0206 9 § Jee
0204 925 ;
8582 3 g ; FUNCTIONAL DESCRIPTION:
0204 926 ; This routine builds the messages used to sequence failover steps
0206 927 : from data in the CDRP.
0204 928 ;
0204 9§9 : CALLING SEQUENCE:
0206 9350 ;
0204 931 : JSB BLD_STEP_MSG
0204 93% : IPL is IPLS S¢S
0206 933 .,
0204 934 : INPUT PARAMETERS:
0206 935 ;
0204 936 ; RZ: Address of message buffer
0204 937 : R3: Address of (SB
0204 938 ; RéG: Address of PDT
0204 939 ; R5: Address of CDRP . .
0204 940 ; CORPSL_VAL1(R5): Byte 0 contains facility specific function code
0204 941 ; CORPSL™ VAL§(RS): Failover sequence number
0204 942 ; CORPSL_VAL3(RS): Failover step index
0204 943 ;
0204 944 ; QUTPUT PARAMETERS:
0204 945 ;
0204 946 ; NONE
0204 947 :
0204 948 ; COMPLETION CODES:
0204 949
0204 950 ; NONE
0206 951 ;
0204 95% : SIDE EFFECTS:
0206 953
0204 954 ; RO and R1 are destroyed
0206 955 ;
0206 956 ;--
0204 957
0206 958 BLD_STEP_MSG: .
08 A2 01 90 0204 959 RovB #CLSMSGSK FAC _CNX, - ; Facility code

0208 960 CLSMSGSB FACICITY(R2) . _ .

09 A2 2C AS 90 0208 961 MOVB CORPSL v L1(RS) ; Facility specific function code
0200 96 CLSMSGSB_FUNC (RS) .

0C A2 30 AS DO O%OD 96 MOVL CORPSL VALZ2(RS), - ; Failover sequence number
0212 964 CLMSTPSL _ID(R2) _

10 A2 346 AS DO 0212 965 MOVL CDRPSL _VAL3I(RS) : Failover step index
85}; 966 CLMSTPSL STEP(R?)

05 967 RSB
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8 }g 398 .SBTTL CNXSRCVD_READY - Ready for Failover Step Message Received
8 18 971 ;++
18 97§ ;
0%18 975 ; FUNCTIONAL DESCRIPTION:
0218 974 ;
0218 975 ; This routine is called when a message from a node ready to perform
0218 976 ; 3 failover step is received.
0218 977 ;
0218 978 ; CALLING SEQUENCE:
0218 979 ;
0218 980 ; JSB  CNXSRCVD_READY
0218 981 ; IPL is IPLS$_SCS
0218 98§ :
0218 983 ; INPUT PARAMETERS:
0218 984 ;
0218 985 ; R2: Message address
0218 986 ; R3: (SB of sending system
0218 987 ., Ré: PDT address
0218 988 ; RS: CORP address (uninitialized)
0218 989 ;
0218 990 ; OUTPUT PARAMETERS:
0218 991 ;
0218 992 . NONE
0218 993 .
0218 994 ; COMPLETION CODES:
0218 995 ;
0218 996 ; NONE
0218 997 ;
0218 998 ; SIDE EFFECTS:
0218 999 :
0218 1000 ; RO-R5 may be destroyed.
0218 1001 ;=--
0218 1002
0218 1003 CNXSRCVD READY::
52 DD 0218 1004 PUSHL  R2 ; Message buffer address
FOE3* 30 021A 1005 BSBW CNXSINIT_CDRP ; Initialize the (DRP for the response
06 BA 0210 1006 POPR #*M<R2> : Restore message buffer address
54 664 A3 DO 021F 1007 MOVL CSBSL_CLUB(R3) ,Ré . Address of (LUB
5« 010C C& 9 0223 1008 MOVAB  CLUBSB_CLUFCB(R4) ,R4 . Address of failover block
S0 D& 0228 1009 CLRL RO : Assume failure
1C A4 0C A2 D1 Q22A 1010 CMPL CLMSTPSL_ID(R2), - ; Is the expected failover in progress?
022F 1011 CLUFCBSL_ID(R4)
18 12 Ogif 101§ 8NEQ 20% ; Branch it not and ignore message
18 A& 10 A2 D1 0231 101 CMPL CLMSTPSL_STEP(R2), - : Has this step been passed?
0236 1014 CLUFCBSL _STEP(R4)
39 1F 0236 1015 BLSSU  90% ; Branch it yes -- something is wrong
34 20 A4 02 EY 0238 1016 BBC #CLUFCBSV_SYNC NODE, - ; Branch if this is not the synchronizing
0230 1017 CLUFCBSL_STATUS(R4).90% :  node
50 0 gO 0230 1018 MOVL #1 RO ; Set success _
51 4C A3 C 0240 1019 MOVZWL CSéiU_CSID_IDX(R3).R1 : (SID index of sending system
28 48 AL 51  E2 0244 1020 BBSS R1, - . Set the response bit corresponding
0249 1021 CLUFCBSB_RESPMAP(R4) ,908 ; to the sending node
11 B8 0249 18 § 20$: PUSHR  #“M<RO,RE> ; Save status and CLUF(CB address
54 64 A3 D0 0248 1 MOVL  CSBSL _CLUB(R3) R4 : Address of CLUB
50 0B 9A 024F 1004 MOVIBL #CLMCRXSK FNC_READY,RO : Message ID
FDAB' 30 0252 1025 BSBW CNXSINIT_STD_RESP ; Set up response message
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36 AS 6 28 55 10 ? MOVB (SP) CDRPSL YAL3+2(RS) ; Store status flag
FDAGL 5§ 1 BSBW cuxskssp FORGET : Send respcnse and exit
1 BA 5SC 1078 POPR P M<R ; Restore status and (LUF(CB address
OF 50 E9 SE 1029 BLBC RO, 308 . Branch if message NAKed
OA 20 AS 04 ET 0261 18 ] 88C #CLUFCBSV _WAITING ; Branch it not waiting for responses
8222 }0%1 CLUFCBSL_STATUS(RS),308
0%66 1035 . Synchronizing node waiting for nodes to respond.
0266 1034 ; Wake it up.
0266 1035 :
55 65 OF 0266 1036 REMQUE  (RS),RS Dequeue fork block
0%69 1o§7 ASSUME FXBSL_FR4,EQ, <FKBSL rn3+1>
53 10 A5 7D 0269 1038 MOVQ FKBSL“FRI(RSS ,R3 . Restore R3 and Ré4
0C 85 16 026D 1039 JSB aFKBSC_FPC(RS) ; Call fork routine
05 8%;? }82? 30%: RSB : Return
0271 1042 90$: BUG_CHECK CNXMGRERR,FATAL ; Consistency check
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FUNCTIONAL DESCRIPTION:

This routine is called when a message from the synchronizing node is
received requesting that a failover step be performed.

CALLING SEQUENCE:

JSB CNXSRCVD_DOSTEP
IPL is IPLS_SCS

INPUT PARAMETERS:

R2: Message address
R3: (SB of sending system
R&: PDT address
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE

SIDE EFFECTS:
RO-RS may be destroyed.
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CNXSRCVD_DOSTEP::

0C A2 DD PUSHL  CLMSTPSL_ID(R2) ; Failover sequence number
10 A2 DD PUSHL  CLMSTPSL STEP(R2) : Failover step index
FD82' 30 BSBW CNXSDEALC MSG_BUF_(SB ; Deallocate message ouffer
S¢ 64 A3 DO MOVL CSBSL_CLUB(R3T,Ré . Address of CLUB
5% 010C C4 9E MOVAB  CLUBSB_CLUFCB(R4) ,RS : Address of failover block
03 BA POPR #-M<RO,R1> . SEQ to R1, INDEX to RO
1C AS 51 DI CMPL R1,CLUFCBSL_ID(RS) : Is the expected failover in progress?
17 12 BNEQ 20$ ; Branch if not and ignore message
18 AS S0 1 CMPL RO, CLUFCBSL_STEP(RS) : Check step number consistencl
12 12 BNEQ 50§ : Branch if different -- something is wrong
0D 20 AS 02 €O 8BS #CLUFCBSYV_SYNC NODE, - ; Branch if this is the synchronizing
) CLUFCBSL _STATUS(R5),908 ;: node -- can't happen o
08 20 AS 04 €1 BB( #CLUFCBSY WAITING, - ; Branch if this node not waiting for respon
CLUFCBSL_STATUS(R5),90$
ASSUME FXBSL_FRZ,EQ, <FKBSL_FR3+4>
53 10A5 7D Mova FKBSLFR3{RSS R3 : Resume fork block
0C 85 16 JSB af KBSC_FPC(RSS : and continue table
05 208: RSB . Return
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BUG_CHECK CNXMGRERR ,FATAL ; Consistency check
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8 :g }?88 SBTTL CNXSFAILO_JNL = Initiate journal recovery
02AB 1101 ;++
02AB 110§ .
0¢AB 1103 ; FUNCTIONAL DESCRIPTION:
02AB 1104 ;
8 :g }%82 : This routine find and invokes the journal recovery routine.
02AB 1107 : CALLING SEQUENCE:
02AB 1108 ;
02AB 1109 ; JSB CNXSFAILO_JNL
SSAB 1110 ; IPL is IPLS_SCS
AB 1111 ;
02AB 111% : INPUT PARAMETERS:
02AB 1113 ;
02AB 1114 ; RS: Address of Failover Control Block
02A8 111§ ; R&: Address of CLUB
02AB 1116 ; R3: Failover 1D
02AB 1117 ;
02AB 1118 ; OUTPUT PARAMETERS:
02AB 1119 ;
02AB 1120 ; NONE
02AB 1121 ;
02AB 112% : COMPLETION CODES:
02AB 1123 ;
02AB 1124 ; NONE
02AB 1125 ;
02AB 1126 ; SIDE EFFECTS:
02A8 1127 ;
02A8 1128 ; NONE
02AB 1129 ;
02AB 1130 ;--
028 1131
02AB 1132 CNXSFAILO JNL:
50 18 A6 DO 02A8B 1133 mOvL CLUBSL_JNL_FAIL(R&).RO ; Fetch and test routine address
02 13 02AF 1134 BEQL 10% ; No routine found, complete failover step
60 17 0281 1135 JMpP (RO) ; Jump to routine == it sees standard

0283 1136 : failover routine environment
0283 1137

05 0283 1138 10§: RSB
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LSBTTL  CNXSCHECK_FAILOVER - Test for and begin pending failover
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FUNCTIONAL DESCRIPTION:

This routine tests for a pending failover and initiates the pending
failover. If no failover is pending, a check is made for a certain
future failover. [t is is known that a failover will soon happen, the
thread is dropped (return to caller’'s caller). It no failover is
?ending and no future failover is certain, return to the caller.

t is assumed that failover table processing is in NOREFAIL mode.

This routine is used by failover routines that operate in NOREFAIL
mode to determine -ether or not to continue failover processing or
to abandon it in tavor of starting over (immediately or in the near
future). I1f a decision is made to abandon processing, no return

is made to the caller.
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0232 CALLING SEQUENCE:

0284 JSB  CNXSCHECK_FAILOVER

0284 IPL is IPL$_SCS

8%32 4(SP) : Address of caller's caller

0284 INPUT PARAMETERS:

0284 NONE

0284

0284 OUTPUT PARAMETERS:

02B4

0284 NONE

0284

0284 COMPLETION CODES:

0284

0284 NONE

02Bé

0284 SIDE EFFECTS:

0284 _

0284 If return is to catler‘ RO and R1 are destroyed.
8532 If return is to caller's caller, RO-R5 are destroyed.
02B4

0284 CNXSCHECK FAILOVER::
MOVL 6*CLUSGL CLUB,RO : Address of (LUB
88C #CLUFCBSY ACTIVE, - - Branch if in REFAIL mode and
gtuasa_CLDfce+CLurcasL_szru5(n0). -
$ . _ bugcheck ) ) .
BBC #CLUFCBSV _PENDING, - ranch it no failover is penaing

: B
gbgssa_cLUrca+CLurc33L,siA1us<ao>. -

BICLZ2  #CLUFCBSM ACTIVE, - - Clear failover active bit
CLUBSB_CLOFCB+CLUF cBSL_STATUS (RO)

ADDL2  #4,SP : Remove caller's return address

BRW CNXSMEMBERSHIP_CHANGE : Initiate new membership change

108: BBC #CLUBSV_LOST_CNX, = ; Branch it no cluster connections broken

50 00000000°'GF DO
1F 012C CO 00 E1

08 012C CO 01 E?

012 CO 01 (A

Se 04 (O
FD2E 31

08 1C A0 17 &
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0207 1197 CLUBSL _FLAGS(R0),20% _ _ )
012C ¢O 01 CA Q¢07 1198 BICLZ  #CLUFCBSM ACTIVE, - : Clear failover active bit
8 0C 119 CLUBSB_CLOFCB+CLUFCBSL_STATUS(RD)
56 06 (O DC 1200 ADDL2  #4,5°P : Return to caller's calter
05 8225 } 81 208 RSB . No pending failover, return
02E0 120§ 30s: BUG_CHECK CNXMGRERR,FATAL ; Consistency check
02E& 1204
0284 1205 .END
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BLD STEP MSG 00000204 R CNX$IO SYNCH 00000088 R 03
BUGS CNXMGRERR rrereRey CNXSMERMBERSHIP (H 00000000 RG 03
CORPSL _MSGBLD = 0000004¢ CNXSPROCESS _RESPO teervene 03
CORPSL VALY = 000000; CNXSRCVD_DOSTEP 00000275 03
CORPSL VAL = 00000030 CNXSRCVD READY 00000218 03
CORPSL “VAL = 00000034 CNXSRESOORCE CHECK reawvene X ()3
CORPSL_VALG = 00000040 CNXSRESP_FORGET reeeenee X (3
CORPSL VAL7 = 00000044 CNXSSCAN_CSBS teevvvee X (3
CLMCNXSK_FNC_DOSTEP = 0000000¢ CNXSSEND_FORGET teeeveee X (3
CLMCNXSK FNC_READY = 00000008 CNXSSEND MSG_CSB veevenee X (3
CLMSTPSLID = 0000000C csBsL_CLOB = 00000064
CLMSTPSL _STEP = 00000010 CSBSL _STATUS = 00000060
CLSMSGSB_FACILITY = 00000008 CSBSV_LOCAL = 00000018
CLSMSGSB _FUNC = 00000009 CSBSV_LONG _BREAK = 00000000
CLSMSGSK_FAC_CNX = 00000001 CSBSV_MEMBER = 00000001
cLuscL_cCus ~ TEERRNRS 03 CSBSW_CSID_IDX = 0000004¢C

CLUSGL CLUSVEC TRENRRRE 03 DELAY 000001DE 03
CLUBSB_CLUF(B = 00000107 EXESCLUTRANIO rtaerener X (3
CLUBSL™ _COORD = 0000005¢C EXESFORK TANREERESE X 03
CLUBSL_FLAGS = 0000001¢C EXESFORK WAIT renrvere X 03
CLUBSL JUNL _FAIL = 00000018 FKBSB_FIPL = 00000008

cLUBSL LoclL cse = 00000010 FKBSL_FPC = 0000000C
CLUBSL_LST X = 00000034 FKBSLFR3 = 00000010
CLUBSV_LOST cnx = 00000017 FKBSL_FRé = 00000014

CLUBSW LOCAC _CSID_IDX = 00000060 FORCE _END = 00000027
CLUFCBSB_NODEMAP ~ = 00000028 1PLS_SCS = 00000008

CLUF CBSB_RE SPMAP = 00000048 IPLS_SYNCH = 00000008
CLUFCBSL 10 = 0000001C IPLS"TIMER = 00000008
CLUFCBSL_STATUS = 00000020 LCKSINIT _REBUILD sxnrenne X (2
CLUFCBSL_STEP = 00000018 LCKSREBUILD_LKBS terrnenr X (2
CLUFCBSL-SYNC (SB = 00000024 LCKSREBUILD RSBS taernner X Q2
CLUFCBSM_ACTIVE = 00000001 LCKSRESUME _ALL eareneee X (2
CLUFCBSM_FKB_BUSY = 00000008 LCKSRESUME "UNPROT tenrnare X (2
CLUFCBSM_PENDBING = 00000002 LCKSSET_STRTED ctaranenn X (2
CLUFCBSM”SYNC NODE = 00000004 LCKSSET_STATE] reesnner X (2
CLUFCBSM_WAITING = 00000010 LCKSSET_STATE? 2T IT T T I S P
CLUFCBSS_NODEMAP = 00000020 LCKSSETSTATE? verenner X (2
CLUF CBSS_RE SPMAP = 00000020 LCKSSTACL _ALL rererner X (2
CLUFCBSV_ACTIVE = 00000000

CLUFCBSV_FKB_BUSY = 00000003

CLUFCBSV_PENDING = 00000001

CLUFCBSV_SYNC NODE = 00000002

CLUFCBSV_WAITING = 00000004

CNXSALLOT _CDRP_ONLY tenarane 03

CNXSALLOC WARMCDRP_(SB treeenne 03

CNXSCHECK_FAILOVER™ 00000284 0%

CNXSDEALL _MSG_BUF _(SB rtewavene 03

CNXSEND FXILOVER ~ 00000059 03

CNXSFAICOVER TABLE 00000000 02

CNXSFAILO_END 00000087 03

CNXSFAILOZUNL 000002AB RG 03

CNXSFAILONOP 000000B6 RG 03

CNXSFAILOTNOREFAIJL 000000A4 RG 03

CNXSFAILOCREFAIL 0000009F RG 03

CNXSFATLOTSYNC 000000C1 RG 03

CNXSINIT_CDRP treenser X (3

CNXSINITZSTD_RESP veeeaven X (3




FALMAN = Cluster Failover Manager 1?-
Psect synopsis

PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 C 0.) NOPIC USR (ON ABS LCL
SABSS 00000000 ( 0.) 01 C 1.) NOPIC USR CON ABS LCL NOSHR
$$%060 000000C& ( 196.) 0% ( 5.) NOPIC USR CON REL LCL NOSHR
$$%$100 000002E4 ( 740.) 03 ( ) NOPIC USR (ON REL LCL NOSHR
L L L L LT +
! Performance indicators !
L L T e T T +
Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.04 00:00:01.06
Command processing 112 00:00:00.42 00:00:02.7
Pass 1 384 00:00:08.70 00:00:31.77
Symbol table sort 0 00:00:01.39 00:00:03.24
Pass 2 215 00:00:02.37 00:00:08.20
Symbol table output 12 00:00:00.06 00:00:00.06
Psect synopsis output 2 00:00:00.02 00:00:00.15
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 756 00:00:13.01 00:00:47.59

The working set Limit was 1650 pages. , ]

82112 bytes (161 pages) of virt :al memory were used to buffer the intermediate code.

There were 80 pages of symbol teole space allocated to hold 1230 non-local and 78 local symbols.
1205 source lines were read in Pass 1, prodgc1n? 19 object records in Pass 2

18 pages of virtual memory were used to define 17 macros.

T L LT T T +

! Macro Llibrary statistics !

decccccrnscccccccccccnacncna- +

Macro library name Macros defined

_$2553DUA28 : [SYSLOA.OBJICLUSTER.MLB; 1 1
_$255%DUA28:[SYS.0B8J)LIB.MLB; 1 7
$2558DUA2B: [SYSLIBISTARLET.MLB; 2 )’
TOTALS (all Llibraries) 13

1289 GETS were required to define 13 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:FALMAN/OBJ=0BJS:FALMAN MSRCS :FALMAN/UPDATE=(ENHS:FALMAN) +EXECMLS/LIB+LIBS:CLUSTER/LIB

-1984 80:36:44 VAX/VMS Macro v04=-00
1984 064:09:47 [SYSLOA.SRCIFALMAN.MAR;1

NOSHR NOEXE NORD NOWRT NOVEC BYTE
R WRT NOVEC BYTE
WRT NOVEC LONG

WRT NOVEC LONG
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