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DECLARATIONS

CNX lESP_FOIGE! = Respond to a message and forgc‘ about it

CNXSSEND _FORGET = Send message and furget about it

CNI&OU?%RECK CLUSTER = Bugcheck Local cluster

CNI}IN -£383 = Initialize CSBs for new transition

CNXSSCAN_CSBS - $|n all CSB 1

cnxts AN_EﬁBﬁ_sx = Request immediate exit from CSB Scan
CNXSSCAN_CSBS_RETRY = Delay, then Contine CSB Scan
CNXSSCAN_CSBS_FORK = Fork, then Contine CSB Scan

Cux::i:l@u CSID = Assign a tentative CSID to a (SB

CNX K_LOCKED = Mark Node Locked

Cuxtﬂklx ?NLOCKED = Mark Node Unlocked

CNXSDIRVEC_ADJ = Adjust size of Llock manager directory system vector
CNXSDIRVEC FILL = Ugdato contents of Lock manager directory system vector
CNXSCLUB_WAIT - Do CLUB-Based 1 Second Wait

CNX&C%UO FORK = Do CLUB-B.:.? Fork

CNXSFIX EPID = Add node specifier to EPIDs

CNXSCHETK_QUORUM - Check Presence of Quorum and Hang if Absent
COMPUTE_DYNAMIC_QUORUM = Calculate dynamic quorum presence

CNX$QUORUM _CALC = Calculate Quorum and related data
CNXSDISPATCH = Second level input dispatcher for CNX
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THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
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223
FACILITY: EXECUTIVE, CLUSTER MANAGEMENT

ABSTRACT:
This module contains utility routines used by cluster configuration
management and failover sequencing.

ENVIRONMENT: VAX/VMS
AUTHOR: David W. Thiel, CREATION DATE: &-Apr-1983
MODIFIED BY:

v03-012 DWT0239 David W. Thiel 30-Aug-1984
Tie off CNXSBUGCHECK _CLUSTER to be a plain bugcheck,
since it doesn't work.

v03-011 DWT0225 David W. Thiel 11=Jul=1984
Change call to tongorary name EXESMNTVERSPZ2 to
real name EXESCLUTRANIO.

v03-010 DWT0219 David W. Thiel 08-May-1984
Add synchronization of 1/0 cluster and lock cluster.

v03-009 DWT0210 David W. Thiel 07-Apr-1984
Use BUSY bit in CLUBFKB to track a tivitg in this
block instead of a bit in the CLUBSL_FLAGS field.

v03-008 DWT0195 David W. Thio% 2?-Hor-1906
Add notion of dynamic quorum for quorum disk.
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Move computation of d‘nanic auoruu from
CNXSQUORUM_CALC to COMPUTE_DYNAMIC_QUORUM.
Correct dynamic and static quorum Computation.

v03-007 DWTO174 David W. Thiel 21-Feb=1984
Minimize quorum disk votes against value in CLUB
when computing quorum.

v03-006 DWTO152 David W. Thiel 29-Dec~-1983
Replace lock manager directory system logic with
new code to support directory system vector,
Add common routine to compute quorum and 1ugport a
variable number of votes for the quorum d
Delete CNXSFAILO_ALLOW_JOIN routine.

v03-005 DWT0146 David V. Thiol 14=Nov~-1983

Block activity whon out of uorun usin a fork block
in the CLUB rather than a wired=in block.

Add routines CNXSDIRVEC_ADJ and CNXSDIRVEC fILL to
manipulate the Lock manager directory system vector.

v03-004 DWTO128 David W, Thiel 30-Aug=-1983
Clean up lock manager directcry system CSID
nanagenent.
v03-003 DWTO119 David W. Thiel 11-Aug=-1983

Add suggort for quorum disk. Change CONFIG_CHANGE
to CNXSCONFIG_CHANGE.

v03-002 DWTO110 David W. Thiel 28-Jul-1983
Add CNXSSCAN_CSBS_FORK and CNXSCLUB_FORK routines.
Convert failover routines to JSB interface.
Add routine to loop at IPL & while the cluster is out
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B 000090909090 909090909000000090900000009000009090%0900090809000909000W0Be0eBeSene
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31 of quorum,

9§ v03-001 DWT0106 David W. Thiel 21=-Jun=-1983

94 Coorect CNXSSET_DIRSYS, add CNXSFORM DIRSYS entry point.
95 Add failover routine to allow nodes to join cluster,

g Enable code to fix EPIDs.
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ASSUME IPLS_SYNCH EQ
ASSUME IPLS_SYNCH 6T

.PSECT $$$100,LONG
.DEFAULT

~SEP=1

30t 804

IPLS_SCS

AX/VMS Macro V04-00
SYSLOA.S RCICONUTIL.MAR;1

RP offsets
T ffse%s
uster disconnect/reject codes
uster message definitions
Uster Block offsets
B Offsets
ta structuro type codes
? ffsets
L do nitions
RP offsets
Process Control Block offsets
stem Block offsets
Status code definitions
TQE offsets

AR R R R s i R it it it it s it issd]

NOTE: The following assumptions are in effect for this entire module.

R AN N RN R R RN RN AR R R AR RN RN RN RN AR N AR R AR

ASSUME IPLS_SYNCH EQ

IPLS_TIMER
IPLS_I0POST

DISPLACEMENT ,WORD
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CONUT = Cluster Configuration Manager Utilitie 16-SEP-1984 00:28:47 VYAX/VMS Macro V04=00 Pa
vgfgobh CNXSRESP_FORGE .- Respond togo message 2 g-SEP-1384 86:8’:;0 !SYSLOA.SRCJCONUTIL.HAR:1 e (3)
+SBTTL CNXSRESP_FORGET = Respond to a message and forgct about it
+SBTTL CNXSSEND_FORGET = Send message and forget about it

+
+

FUNCTIONAL DESCRIPTION:
Queue a message or response to be sent and forget about it.
When the acknowledgement is received or the connection breaks,
the CORP is deallocated.

CALLING SEQUENCE:

JsB CNXS$S

QOO0 O0OVOOO0O0O0O000

END_FORGET
JSB CNXSRESP-FORGET
IPL is IPLS_SCS

33

b0 s bl e leleleleleleleleleeleleleclelelelelelelel=]
(=lelelele]
(=j=l=lelelelalelelalelelelelalalels]

i
T
134
} S
i
1 8 ;
140 ;
HE
14§ ;
1446 ;
148 :
149 :
148 ;
090 140 :
830 };1 : INPUT PARAMETERS:
000 1S§ ; Ri: Address of message buffer (CNXSRESP_FORGET only)
000 156 ; R3: Address of (CSB
888 };S : RS Address of fully initialized CDRP
000 159 : OUTPUT PARAMETERS:
000 158 :
% Bis
000 161 : COMPLETION CODES:
000 16§ S
8 Hi o
000 165 : SIDE EFFECTS:
000 169 :
808 167 ; NONE
0 168 ;
g 1t -
88 171 CNXSRESP _FORGET::
1CAS  S2 00 00 17; MovL R2,CDRPSL_MSG BUF (RS) ; Address of message buffer
58 AS 04 A2 DO 0004 17 MOVL  CLSMSGSL_RSPIB(R2), - : Store RSPID to return in CDRP
3§3 };g CDRPSL_RETRSPID (RS)
80 9 179 CNXSSEND FORGET::
FFF4' 30 §82 }; i 8sew CNXSSEND_MSG_CSB ; Send message
0C 178 ; We are resumed here when the message is acknowledged.
0C 180 ; Registers contain:
0C 181 ; RO: Status
Rty i : R3: Address of (SB
N : R&: Address of PDT
E } g : RS: Address of CDRP
50 55 og 408 9 ; MOVL  RS,RO ; Address of CDRP
00000000 GF 1 F 1 JMP G‘éXESDEANONPAGED ; Deallocate CDRP and return
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vgfeoéb CNXS$B ECK_ GSTER - ugchgck ocal cl SEP-19g4 82:8?:?0 SYSLOA.SRCICONUTIL.MAR;1 . (4)
SBTTL CNXSBUGCHECK_CLUSTER = Bugcheck Local cluster
+4

FUNCTIONAL DESCRIPTION:
This routine is callcd to rcquest that all members of the local
cluster bugcheck. {p cal use is when two clusters detect each
other and one (or both decide to bow out gracefully.
vttt TEMPORARY w#t¢
Since there was a fatal flaw in the lp?roach, this has been replaced

3 plain old CLUEXIT bugcheck to minimize the confusion added to

the dump.

CALLING SEQUENCE:

JSB CNX‘BUGCRECK CLUSTER
IPL is IPLS_SCS

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
Cluster Holocaust

= ] IR TA LA LR PR A PR PR P PR PR P P P P PR PR PR PR PR PR PR PR PR P PR PR PR TR PR PR A T )
0
¥

NXSBUGCHECK CLUSTER::
G_CHECK CLUEXIT,FATAL ; We've can't shut down the world, so just
: shut down self

OOV T AT AT AT T AT UTIUA T WALV T Y
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v82!068 CNX&INI (41:] -glnitiolizo CSBs ?or new -SEP-1884 84:8’:50 SYSLOA.SRCJCONUTIL .MAR; 1 e (g)
SBTTL CNXSINIT_CSBS = Initialize CSBs for new transition
+ 4

: FUNCTIONAL DESCRIPTION:
: This routine initializes all CSBs for a new transition.
: CALLING SEQUENCE:

JSB CNXSIN
IPL is IPLS_SC

E INPUT PARAMETERS:

: NONE

: OUTPUT PARAMETERS:

; NONE

; COMPLETION CODES:

: NONE

; SIDE EFFECTS:

RO and R1 are destroyed

IT_CSBS
S

AONINONIN NI NN NI NININININI NN NN NN NINININININNONINONININIMNONINONORNONONOND) S 0D
OOCONONON OO O NNV SN 85 8 55 55 8 8 5 5 55 L I NN
O VNS LN =2 O 0 00 O N 8 i) = © O 00 NON NV 8 L) = OO 00 O NV 8- i) —
L T T e e e T I e L T

PONIAINININ b b e e o o o e oD e oD oD o od o od o o o o o oD o o e oD oD d D e e e D e e =4 (P
ONNOO =MD OOV OO OO OOV OO OO OOOVOOVO VO OVOOOOOOOOOOVO |

E88E88
OO0O0O0O00O =lelelalalalalolslslslalolslalalolalolalolalalslalalalalalalala )

CNXSINIT _CSBS::
18 gg PUSHR  #*M<R3 R4> ; Save registers
000C BSBW cnxssciu_csas ; Iterate over all 2SBs
06 50 E9 BLBC RO,20% : Branch when done
00 60 A3 11 ES5 O BBCC #C$BSV_SELECTED, - ; Clear selected flag
CSBSL_STATUS(R3),108
05 68 108: RSB
18 SA 8 0 208: POPR #*M<R3,R&> : Restore registers
5 4 RSB

53 |
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Scan all CSB's 4
SBTTL CNXSSCAN_CSBS = Scan all CSB's

V04-000 oS SEAN

+
+

s FUNCTIONAL DESCRIPTION:

This routine scon’ all CSB's.

It does a co-routine call-back for each CSB.

When all CSB's have been scanned, it returns failure status.
CALLING SEQUENCE:

JSB CNXSSCAN_CSBS
IPL is IPLS_SCS

INPUT PARAMETERS:

NONE
OUTPUT PARAMETERS:

R4 is CLUB address
COMPLETION CODES:

NN = OO0 NN IN) - O 00~ N SN

V00 ~NO

RO = even: end of scan
RO = odd: cg-routino call=back
R3 is address of CSB

R4 is address of CLUB
On co=-routine return:
is address of CSB following which
the scan is to resume.

QOO C OV VOO0 VOOV OV0000000000000000DCD NNNN~N~N~N
WM —=O v

SIDE EFFECTS:
R3 is destroyed

LA LA LA L AL R A A A T PR T A P TR TR TR PR PA PR PR PR PE PR PR PR PR PR PR PR PR TS Y TR

+ENABLE LSB
CNX$SCAN_CSBS::

OO N A SN = O OO NS LN = O 000 ~NO WV S~
>
e
w

g
1
1
1
}
53 00000000 GF D0 C 1 MovL G*CLUSGL _CLUB,R3 ; Get CLUB address
0 1 ASSUME CLUBSL _CSBQFL EQ 0
00 1 SSUME CSBSL _SYSQFL EQ 0
54 "6 DO O 18 1108: MOVL G‘CkUSGL CLUB, R4 : Get CLUB address
23 D0 0OC 1 MOVL  CSBSL_SYSAFL(R3),R3 : Advance to next CSB
4 ? 0 CHPL R4 . R ; End of Llist? :
12 0 BEaL 130 : Branch if no more CSB's
50 0 00 0C 1208:  MOVL S*#SSS_NORMAL ,RO ; Set success value
() 3
~§ s Call back caller:
UU :
Q- : 4 (SP): Original return address
3: : 0(SP): Return address to resume scan
00 : RO: Status = SSS_NORMAL
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: lz: Address of (SB scanned
; R&: Address of CLUB
00 BE 16 ) JSB a(sP) ; Return with (SB
; RS : Address of (SB following which scan resumes
: Others: Don't care
9 1 : BRB 1108 ; Go around again

+SBTTL CNXSSCAN_CSBS_EXIT - Request immediate exit from CSB Scan

>
+*

FUNCTIONAL DESCRIPTION:
This code provides an immediate exit from the CSB scan lLoop.
CALLING SEQUENCE:

JMP CNXSSCAN_CSBS_EXIT
IPL is IPLS_SCS ~

INPUT PARAMETERS:
R3S is (SB address
OUTPUT PARAMETERS:
Rat?rnois from call to CNXSSCAN_CSBS.
R4 is CLUB address
COMPLETION CODES:
Return is from call to CNXSSCAN_CSBS
SIDE EFFECTS:
RO and R4 are destroyed

WS AIN = OO 00 NON N S N = OO 00 NOM N S LN — O O 00 NN N SN iN = OO 0O NOM A S LN — O

CNXSSCAN_CSBS _EXI1T::

NNNNNNO-OCOONON OO O OO WNIVAVAWAWAWAUAAWA S 85 55 85 55 8 8 5 5 55 it i i it i

5 046 €O KDDL 8,5 : Clear co-routine return from stack
54 ooooo%oo'gr 00 MOVL e*éLuscL _CLUB,R4 : Get CLUB address
0 D& 7? 1308: CLRL : Set failure value
05 ; RSB
73 «SBTTL CNXSSCAN_CSBS_RETRY - Delay, then Contine CSB Scan

? T

; FUNCTIONAL DESCRIPTION:

(V. N ]
A T

4
5 This routine handles the case where a thread must wait for
6 some resource before i1t may proceed during a (SB scan.
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Voa00b CNXSSEAN. CSBS. RETRY ~"Detay dthen tontin '8-SEp-108¢ 00.89:80 Fa¥slos Nacte v04700 a.q Pooe 2,

ALL context for the thread must reside in the R3 (SB address.
After the ?0lay. NXSSCAN_CSBS returns with the same (CSB as on
the iteration during which this routine was called.

CALLING SEQUENCE:

JWP  CNXSSCAN_CSBS_RETRY
IPL is IPLS_SCS

INPUT PARAMETERS:
R3 is CSB address
OUTPUT PARAMETERS:
Return is from call to CNXSSCAN_CSBS.
R 13 CLUB sddress
COMPLETION CODES:
Return is from call to CNXSSCAN_CSBS
SIDE EFFECTS:

RO, R1, R2, R4, RS are destroyed

OO0 VOV VOOV OO OVO Voo |
N = OOV NS IR —OO0V00~N D -

OO0 O0CO0O0O0OO0OO0O0OO0OO0OC
OO0 O0O0O0O0O000O

88000mmmwmmmmmmmmmmmmmm\nwwwmm

£ 8 5 B IANUI A NI A I NI NLN/N 0D

S
8000

~NON

(a ] S L e T R R R R R R T T T R TR TE TR L
bl
[l

NXSSCAN_CSBS_RETRY::
KoDL : Know this value

#6,5P

MOVL 6*CLUSGL CLUB, R4 : Address of CLUB

MOVAB CLUBSB_FORK BLOCK(R4),RS ; Address of fork block

BBSS #CLUBFRBSV FKB BUSY, = : Branch if fork block is
CLUBFKBSL_STATOS(RSS,3008 ; not busy

POPR  #*M<R4> - Save return address

ASSUME CLUBFKBSB_FORK_BLOCK EQ 0

ASSUME CLUBFKBSS_FORK_BLOCK GE FKBSK_LENGTH

FORK WAIT : Wait for the next clock tick

PUSHL R4 : Restore return address

MOVAB -CLUBSB_FORK BLOCK(RS),R& ; Address of CLUB

BBCC  #CLUBFKBSV _FRB BUSY, = i Clear fork block busy indicator

F
c5garxasL_STA705(nsS.soo
BRB 1208 ; Repeat co-routine call
BUG_CHECK CNXMGRERR ,FATAL ; Double use of fork block
.SBTTL CNXSSCAN_CSBS_FORK = Fork, then Contine CSB Scan

E
000*
0ccC
5

56 ngOO

16 1C

(=lalal=]
ofrMe
g Moo
Moo

P OoOowW
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+

FUNCTIONAL DESCRIPTION:

This routine handles the case where a thread must momentarily
release control before it may proceed dur ng 3§ §SB scan.

ALL context for the thread must reside in the R3S (SB address.
After the delay, CNXSSCAN_CSBS returns with the same (SB as on

N A N

B 2~ B B~ A A A A AN A NN NN NININININININININ) b b b b b b b b s 2 O

NN =2 O 000 NS iIN) = O VO NO WS NN = O 0O NS W= OO

0

0

0

0

0

54 FF34 Sg 9 gE

02 1C AS 80 EE

a1 l‘

0000 0000000000000 0000 N NNNNN
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471 CNXSSCAN_CSBS_FORK::
KooL

8 4008:  BUG_CHECK

corign demager Gttt sl Q0 SYSLOR. SRE JCONUT ILoWAR:

the iteration during which this routine was called.
CALLING SEQUENCE:

JMP CNxSSCAN CSBS_FORK
IPL is IPLS_SCS ~

INPUT PARAMETERS:
R3 is CSB address
OUTPUT PARAMETERS:
R turn is from call to CNXSSCAN_CSBS.
is CSB address
is CLUB address
COMPLETION CODES:
Return is from call to CNXSSCAN_CSBS
SIDE EFFECTS:

RO, R1, R2, R4, RS are destroyed

" SP ; Know this value
MOVL  G*CLUSGL CLUB.R Address of CLUB

MOVAB CLUBSB FURK BLOCK(I&) RS Address of fork bloch

BBSS ICLueflg ranch if fork block is
CLUBFKBSL _ STAros(nsS ‘g .
MOVB cers SCS;FKBSB_F IPL(RS) lni:i.l ze fork IPL
POPR #*M<RE> : Save return address
ASSUME CLUBFKB$B_FORK_BLOCK EQ 0
ASSUME CLUBFKBSS FORK BLOCK GE FKBSK LENGTH
JSB G‘E ESFORR Uaif until the fork List cycles
PUSHL Restore return address
MOVAB BLOCK(RS) Rl Address of CLUB

-c uasa FOR
#CLUBFKBSY K
5%32 KBSL StAtostnsS 400&
BRW

.DISABLE LS8

t lear fork block busy indicator
; Advance to next (SB
CNXMGRERR,FATAL ; Double use of fork block

Pa 10
padtld *
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+SBTTL CNXSASSIGN_CSID = Assign a tentative CSID to a CSB

guroti?gnﬂcnogor UJitztio 16-$ P-}ggz 8258’5§5 !AKIVHS Hagro v04-00 Page

14e

FUNCTIONAL DESCRIPTION:
Alsoc’to 8 CSID sloi and form the CSID.
This ’ all done using the tentative CSID allocation context
found in CLUBSW_NEXT_CSID.

CALLING SEQUENCE:

JSB CNXSASSIGN_CSID
IPL is IPLS_SCS

INPUT PARAMETERS:

R3: (SB for which a CSID is to
CLUBSW_NEXT_CSID contains first CSI

OUTPUT PARAMETERS:
Ré&: CLUB address
COMPLETION CODES:
RO: success/failure status
SIDE EFFECTS:
CSBSL_CSID(R3) receives the allocated CSID.

C%USSO_ XT_CSID is updated.
R1 and R2 are destroyed.
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be allocated
D slot to consider

"
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NXSASSIGN_CSID::
54 A3 0 00 MmoVL CSBSL_CLUB(R3) ,Ré : Address of CLUB
50 'GF ¢ 00 KOVIWL G~CLUSGW MAXINDEX,RO : Number of potentially available slots
64 A4 00 0 MOVZuL S QOSU_NEIT_CSID(ﬁk).RZ : First slot to consider
0 1 BEQL : Branch to avoid slot 0
00000000 * GF 00 i 108: CHPY g G*CLUSGW_MAXINDEX ; Wrap slot index around yet?
F 00 BLSSu 308 : Not yet
BN 0 4 igsz MOVL #1.,R2 : Do wrap around
51 'GE DO OO S 30$:  MOVL ?'gwsg&_c%usvec.m ; Address of CSB vector
14 00 QODA 9 MOVL R1)LR2].R ; Look at CSB vector entry
; vgg ?ggf : $ : Branch if slot is free
U
E2 '2 'ﬁi 3 SOBGTR RO,108 : Iterate over all possible slots
0 c¢E ? RSB : Return with failure status
UL
66 AL 52 01 A 4&53 i 40% ADDW3S M1 ,R2, - ; Update next CSID
D0EB *UO W_NEXT_CSID(R4)
4&E A3 $ 1 Al Q0 [ ADDW3 #1.R E&BSH CSID _SEQ(R3) ; CSID sequence number
‘ Aa ¢ B0 00F ; MOV n;.caﬁ _CSID_IDR(R3) ~ ;"CSID index
b) 8 og: 9 :ggL o s Return success
UU
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5 90s: BUG_CHECK CNXMGRERR,FATAL ; Consistency check

fgura 1984 00:28:47 YAX/VMS Macro V04-00 Pa 1
D = Mark Node Locked -SEP- 33& 82:89:30 SYSLOA.SRCICONUTIL .MAR; 1 > (i)
e .SBTTL CNXSMARK_LOCKED = Mark Node Locked
: FUNCTIONAL DESCRIPTION:
g ; Mark the specified node as LOCKED.
§ i CALLING SEQUENCE:
2 : JSB CNXSMARK_LOCKED
: IPL is IPLS_SCS
g : INPUT PARAMETERS:
? § RS: CSB of the node to be marked locked
S : OUTPUT PARAMETERS:
2 - NONE
3 : COMPLETION CODES:
1; NONE
g : SIDE EFFECTS:
; : RO-R1 are destroyed.
3 CNXSMARK LOCKED: :
0 INCB CSBSB _REF _CNT(R3) ; Bump reference count to nail down CSB
1 BBSS #CSBSY _LOCKED, - ; Lock and branch if already locked
i CSBSL_STATUS(R3),908
: RSB




b %
V04-00 CNXSHARK UNCOCKED = Mark Node Unlocked & S-SEP-108¢ 00:07:50 TeveLon.Sacicomorioomanst "% 13)

«SBTTL CNXSMARK_UNLOCKED = Mark Node Unlocked

+
+

FUNCTIONAL DESCRIPTION:
Mark the specified node as unLOCKED.
CALLING SEQUENCE:

JSB CNXSMARK _UNLOCKED
IPL is IPLS_SCS

INPUT PARAMETERS:

R3: CSB of the node to be marked unlocked
OUTPUT PARAMETERS:
R3: If CSB deleted, then contents of back Link pointer

If CSB not deleted, then CSB address
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO-R1 are destroyed.

CO0O0O0O0O0O0O0O00O0O0O00COO0O0O0O0O0O0O0O0O0O0O0O X0
W WAWAA A IAAAA AN AV AVIWVIWIIWVIWAVIVIVIVIVIWA. - |

AR T AT E TR TETE AR PR PR FRATA TR TA AT IETIETE PR A A PA TR PR TR TR TR T

s CNXSHARKPUNLOCKED::

e e o e o D e el e e oD e B B D D B B D D D e D h d D D d D d e e e b B D D e D D h e e e d D

Sg USHR  #*M<R4 RS> ; Save some rofistors
S¢ 64 A3 D 7 0 MOVL  CSBSL_CLUB(R3),Ré : Address of CLUB
181CAL 1D BE1 1 BBC #CLUBSV _TRANSITION, = ; Branch if no transition in progress
1 ; CLUBSL_FLAGS(R4) ,90s
SCAL 10A6 DN 1 CMPL CLUBSL _LOCAL CSB(R4), = ; Is this node the coordinator?
1 4 %uast._cooaotnu
Os 1 1 5 BNEQ $ : Branch if no
0C 60 A3 1 £ 1 ? BBCC #CSBSV_LOCKED, ~- : Unlock and branch if not locked
1C cgasg,!muscﬁs» .908
55 S3 g 1C g MOVL RS,.R : Move (SB address
fEDg' 1F BSBW CﬂxngCREFCNT : Decrement reference count -- if CSB
53 g D ? MOVL RS.R : deleted, return previous List entry
0 Se § 108: :g:u # ARG RS> : Restore registers
g & 908: BUG_CHECK CNXMGRERR ,FATAL ; Consistency check
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+SBTTL CNXSDIRVEC_ADJ - Adjust size of lLock manager directory system vector

—5.
1o
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: FUNCTIONAL DESCRIPTION:

Adjust the Llength of the Lock manager directory system vector to accomodate
nodes that may be added to the cluster by the state transition now in
progress. This routine is also uso? to initially create the Lock manager
directory system vector. This routine never changes the contents of the
vector == it only adjusts the size.

The purpose of the losk manager directory system vector is to encode the
node serving as the directory for each resource. Resource names ar: hashed
and the directory s‘stcn vector indicates the CSID of the node serv 08 as
the directory for that resource. The Local node always appears as a

ontr‘. Eaih node naa have 0, 1, or more entries depending upon the setting
of the LCKSGB_LCKDIRWT system parameter.

CALLING SEQUENCE:

JSB CNXSDIRVEC_ADJ
IPL is IPLS_SCS

INPUT PARAMETERS:

LCKSGL_DIRVEC is 0 or points to the current directory vector.
OUTPUT PARAMETERS:

LCKSGL_DIRVEC points to the adjusted directory vector.
COMPLETION CODES:

RO : Success/Failure

Succeeds if vector is big enough or can be expanded as required.
Fails if vector cannot be expanded as required.

soo-ooooororOrOFONCOFCONCOFOCOrOrOrOrOrOrOrOrOrOrOrOFOrORONONO
OO SN 8 3N 8 8 8 8 8 5 Wi

o
oo~

SIDE EFFECTS:
R1-R2 are destroyed.
DATA STRUCTURES:
fhe following is a picture of the DIRVEC structure
N 24 23 16 15 08 07 00

e temccscsssas e == P e R e R e ] +
' Number of valid entries (lognwords) '

becmccrmccr e o= D e A e e fecsmsencceccsas= +

' Number of allocated entries (longwords) '
L T D it TP L s DT o -+

‘DYNSC_CLU_LCKDIR DYNSC_CLU ! SIZE i

A e toe- --; --------------- +
' First entry (CSID or 0 if local system)

fercmecerecce el r s e == CL Y T B B +

OOV NOWE AN = OO0 00 N V8 N = © O 00 N0 N 8 LN = © 0 00 NN N B iR — O 0 00 ~JIO~
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= lelelelelelelelelclclelelelelealelelelclelalalalealelelelelelealeleleleleleclalelalelelelelelelelelelelelclelelele s ]
e e e e o e e e e i i el s o il ol el e e el e e e e e i ol el el e e S el e e e S e e e o e o e e o s e e o e s e s T W

LA TR A PR P PR PR PR PR PR PR T PR LR TR PR LA T A LR P R R L L L L T I T T e L R R R A R R s R TR TR TR TR T
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Adjust size of
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CNXSDIRVEC _ADJ::
PUSHR

108: RSB
208: TSTL

30%: MOVL

40$: MULL

508: MOVL
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lock man 5-SEP-1984

0:28:47 VAX/VMS Macro V04=00
86:8?:20 SYSLOA.SRCICONUTIL.MAR;1

R D e e e A L L L L b= -

Last entry (CSID or 0 if Local system)

brmrmcs s e mee prems s o= - -

#*M<R3,R4 RS>
R1

X gcnn,csas
$

$BSV SELECTEg -

BSL_STATUS(R3S,108

W

5

$
2
b
$
$4_LCKDIRWT(R3) RO

R

CN
RO
#C
cS
R1
CS
RO

L

4) R4
RS

o~ D

5
K$GL_DIRVEC ,Ré
R
)

DAPADINOATT -

L]

> =40 0D
el %Al

LONONPAGED

L =Le » NIr~e M B

EZWETDNXID
PP~~~ NOMs N~
IV DXD ~PPD ~

L
bl

0 0 D~
(oS F O ) -]
- '
.- s
BRRO

¥ oF ST
DN
- )~

)+

DEANONPAGED
_NORMAL ,R
TR4 RS>

P P OO0 POSTMNNAAANIONTCODO=2NDINO PN A0 A=D >=0WN

ERuMme» B
AU -~ A
DM DN

26).00.R1.12(R2)

bermcomerm o == e ccsccceme o »

Save registers

Clear node counter

; Clear weight accumulator
; Iterate over all CSBS
Branch when done

: Branch if node is not selected

Count the node

: Node wei?ht

Count weight of the node
: End of iteration

L}

3 An¥ weight seen?
: Weight seen, use it
: Use number of nodes

: Address of current directory vector

: No directory at present
: Point to base of block

; Compare present and future needs

No chan?c needed
Branch 1f

e %o

Convert to
Add overhea

yte count
Can't allocate memory
Clear divisor Longword
Store size of new vector

Fill in block type
s Fill in block sub-type

Branch if yes

Pretend new is old
Copy divisor

Size of block to cop

Res
Test for old=new

Mark success
Restore register

AR TE A TE PR TR A TATE FE PR PR TR PR I

present < future

Maximum of grescnt and future
d

Allocate space for new vector

Store address of new dirvec

Number of slots allocated

Was there a previous block?

y
Size of new block to fill or zero
Save address of new block
Save address of old block
Cop{ data and zero the remainder of the ne
ore address of ?0ld? block

Branch if no previous block to delete
Deallocate old LCKDIR block

S —

15
(10
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.SBTTL CNXSDIRVEC_FILL = Update contents of Lock manager directory system v
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FUNCTIONAL DESCRIPTION:
Update the contents of the Lock manager directory system vector to accuratel
reflect the current state of the cluster. It is assumed that the vector
h::rpacviously been adjusted so that it can contain the data that will be
store

CALLING SEQUENCE:

JSB CNXSDIRVEC_FILL
IPL is IPL$_SCS

INPUT PARAMETERS:
LCKSGL_DIRVEC contains address of directory system vector
OUTPUT PARAMETERS:
LCKSGL_DIRVEC contains address of updated directory system vector
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO-R2 are destroyed.

i
L™
o
93
?
3
0
1
g
4
5
?
8
9
0
1
g
A
5
é
4
8
9
0
1
§
g CNXSDIRVEC FILL::
6

' §

8

f
L
)
]
]
]
6
§
6
6
6
6
6
é
7
7
7
7
7
7
4
4
7
7
8
8
8
8
8
8
§
8

38 88 PUSHR ~ #*M<R3,R4,R5> ; Save registers
: Fill in DIRVEC, ignoring zero-weight nodes
54 oogooooo'sr D0 & MOVL G‘%CK‘GL gIRVEC.Rk Address of first DIRVEC entr
5 F& A& 9E MOVAB -1 Pointer to true base of DIRVEC

Initialize divisor
Address of CLUSVEC
Number of entries in CLUSVEC

0(R
MOVL G‘CLUSGL CLUSVEC,R2
MOVZWL G‘CLUSGH MAXINDEX ,RS

: 68 1
Sg 00000000 GF 0 i
& 108: MOVL § %
; 0

on

FI

:

7

7

7

[

:

:

7

7

7

7

7

7

£

7

[4

14

7

7

7

7

7

7

7

4

7

4

7

7

7

7

7

7

7

7
(N)OCNJOCN)'SF C ?
5 ?

7
[4
[4
[4
7

9
9
9
9
9
9
9
9
9
9

: No non-zero weight nodes were found.
ive every node a weight of one.
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D Address of CSB for cluster member?
0 1 BGEQ Branch if slot unused
S0 54 A 3& MOVZWL §8B$U LCKDIRWT(R1) ,RO Weight of this node
gy BEQL Ignore zero-weight nodes
A 12 g B8SB88 1 0% Call processing routine
FO 5SS F 4 308 SOBGTR RS,10% Iterate over all CLUSVEC entries
0? ; See if any non-zero weight nodes were found
00000000°GF 54 D1 CMPL R4, G*LCKSGL_DIRVEC : Were an¥ entries fill in
. 12 BNEQ 70$ : Branch 1f yes

NONASS NN
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vgfgoét CNXSDIRVEC_FILLQ- Update contents of Loc g-SEP-19gL 84:8’:50 SYSLOA.SRCICONUTIL .MAR;1 ’ (1)
1F :
g§ 800 888'GF go 1Fg 53 MOVL G*CLUSGL _CLUSVEC,R2 ; Address of CLUSVEC
00 ' GF 1FF 0 MOVZIWL G*CLUSGW_MAXINDEX,RS ; Number of entries in CLUSVEC
1 g D 8 11 40%: MOVL (R2)+,R1 ; Address of (SB for cluster member?
1 1§ BGEQ 50 ; Branch if slot unused
50 , = B 1 MOVL #1.R0 ; Use weight of 1
g 1 1% BSBB 1?63 : Use standard procossing routine
F3 F } }S 50%: SOBGTR RS,40% ; Iterate over all CLUSVEC entries
38 ge } }; 708: :ggn #*M<R3,R4,R5> ; Restore register
1 19 ;
12 0 ; Processing a cluster member.
8 16 Y 3 RO: weight of node
16 § : R3: address of base of directory vector
0216 823 ; R4&: next available slot in directory vector
0 }2 8 g 3 RO,R2 are destroyed
52 DD § 13 g ? foos: Pusw R ; Save register
63 Sg c0 1 ADDL ] g(RS) : Increment divisor
04 A3 63 D1 0218 8 CMPL  O(R3),4(R3) : Check for overflow
14 146 021F 9 BGTR 190% : Branch if no slots left
52 4C A1 DO O 31 0 MOVL CSBSL_CSID(R1) ,R2 : CSID of this system
02 60 A1 18 E1 0225 831 BBC #CSBSY LOCAL, - : Branch if this is the Local node
022A 335 CSBSL_STATUS(R1),1108
5¢ D& 022A 3 CLRL R ; Use zero instead of Local system CSID
84 52 Dg 8 C 834 1108: MOVL R2,(R4)+ ; Store entry in DIRVEC
FA 50 F F 335 SOBGTR RO,110% : Store <weight> entries
06 BA 0232 36 POPR #*M<R2> ; Restore register
05 8 Sg ggg RSB : Return
8%%3 323 1908: BUG_CHECK CNXMGRERR,FATAL ; DIRVEC is not Long enough -- consistency ¢
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.SBTTL CNXSCLUB_WAIT = Do (LUB-Based 1 Second Wait

V04-000 Ny
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FUNCTIONAL DESCRIPTION:

Do a_0-1 second timeout using the CLUBSB_FORK_BLOCK and
the FORK WAIT service.

An 1un0d?a¥o return is made to the caller’'s caller.
When the timout occurs, a return is made tc the caller.
CALLING SEQUENCE:

JSB CNXSCLUB_WAIT
IPL is IPLS_SCS

INPUT PARAMETERS:

NONE

OUTPUT PARAMETERS:

R4 is address of CLUB
COMPLETION CODES:

NONE

SIDE EFFECTS:

RO-R2,.RS5 are destroyed

ONONONONONONONONONOP WYV S BS S
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71

76 CNXSCLUB WAIT::
MovL G*CLUSGL _CLUB,R4 : Address of CLUB

54 00000000°GF DO ;
5§  00CC Cé4 5 7 MOVAB CLUBSB _FORK BLOCK(R4),RS : Address of fork block
151CAS 00 E 7 BBSS  #CLUBFRBSV _FKB BUSY, - : Branch if fork block is
0 CLUBFKBSL_STATOS(RSS,108"; not busy
10 BA 1 POPR #*M<RG> : Save return address
g ASSUME CLUBFKBS$B_FORK_BLOCK EQ 0
ASSUME CLUBFKBSS_FORK_BLOCK GE FKBSK_LENGTH
4 FORK WAIT : Wait for the next clock tick
54 gD 5 PUSHE R4 : Restore return address
54 FF34 CS ; 9 MOVAB ~-CLUBSB FORK BLOCK(RS),.R4 : Address of CLUB
01 1CAS 00 E BBCC  #CLUBFKBSV FRB BUSY, = : Clear fork block busy indicator
8 CLUBFKBSL_STATOS(RSS,108
05 9 RSB ; Terminate the thread

NONIALNLALNLNINLNLNLNI NN NN NN NI NI NI NI NI N NN NN NININI NN NI NN NIRININININONININININONININOND
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0000 0D 0BG 0000 0O GO 0D 0D 0D 0 00 0 G 0D 00 0 0O 00 G0 0D 000000 0o 0o G G0 0B 00 00 00 0o G G 000 0000 00 00 00 G0 OB 0D G0 00 00
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90
91 108: BUG_CHECK CNXMGRERR ,FATAL ; Double use of fork block
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+SBTTL CNXSCLUB_FORK = Do CLUB-Based Fork
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FUNCTIONAL DESCRIPTION:
?g::ngtgity release control using the CLUBSB_FORK_BLOCK
An immediate return is made to the caller's caller.
When the fork List cycles, a return is made to the caller.
CALLING SEQUENCE:

JSB CNXSCLUB_FORK
IPL is IPLS_SCS ~

INPUT PARAMETERS:
NONE
OUTFUT PARAMETERS:
R4 is address »f CLUB
COMPLETION CODES:
NONE
SIDE EFFECTS:
RC-R2,R5 are destroyed

Lad
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NX$CLUB_FORK::

fovL G CLUSGL _CLUB,R4 Address of CLUB
MOVAB CLUBSB_FORK BLOCK(R&) RS Address of fork block
¥ BBSS #cLUBFRBSV_FKB B : 'Branch if fork block is

CLUBFKBSL StAtos(nsS g usy

MOVB cIPLs SCSTFKBSB_F IPL(RS) sinteialise fork PL

POPR <R%> : Save return address

ASSUME CLUOFKB‘B FORK_BLOCK EQ

ASSUME CLUOFKB‘S FORK™ _BLOCK GE FKBSK LENGTH

JSB G*EXESFORR : Wait until the fork List cycles
R& Restore return address

56 g 000'GF DO
5 cC Cé4 95
19 1C A 00 E
90
BA

08 A5 98

00000000'?2 16

D
54 FF34 35 3; MOVAB  -CLUBSB FORK BLOCK(RS), nl Address of CLUB
01 1C AS 0 E BBCC #CLUBFKBSY FRB BUSY tloar fork block busy indicator
CLUBFKBSL StATUS(asS
(1} RSB : Terminate the thread

OO0 O O O 0 O OO OO 00000000 W00 0000 00O OO0 OO0 O OO OO0 OO VCOCOCOCOCO0D0D

25 5 B B AN NN N N AN A AN NININININININININ — — = b b — b — = 2 O O O O OO O C OO0 000000

AN =2 OO 00 NON W 8~ LN = O O 0O NOM WSS WiNU — O O 00 NON VS AN = O 0 G0 N0 VS~ i) = OO GO ~NION N BN

!
;‘.

—
o
L ]

BUG_CHECK CNXMGRERR,FATAL ; Double use of fork block
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+SBTTL CNXSFIX_EPID = Add node specifier to EPIDs

V04-000
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FUNCTIONAL DESCRIPTION:
This routin’ is called when a nodc oins 8 cluster to add the node
1dontif cat on to the EPIDs of exis processes. This assumes that
vor{ ittle has haggonod up to this po nt and that therefore, only
fields within the PCB need to be updated.

CALLING SEQUENCE:

JSB CNXSFIX_EPID
IPL is IPLS_SYNC

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
SIDE EFFECTS:
RO-R1 may be destroyed
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CNXSFIX_EPID::
1C B8 “PUSHR  #*M<R2,R3,.R&> ; Save registers
3 Sot the contents of the cell SCHSGW LOCALNODE to the compressed form of
; the local node CSID. Update the extended PID cells of all processes on
; the system. (Null process will be updated nultiplo times, t no harm done)
ASSUME PCBSS_EPID_ NODE.IDX EQ s ; Index is one b{
ASSUME PCB‘S_EPID_ DE_SEQ EQ : Soqno s two b
ASSUME PCBSV EPID_NODE_SEQ EQ - Seqno is right lftcr index
B8$Y EFID NO oE_lox + PCBSS EPID NODE _IDX>
NODE _WIDTH = PCBSS EPIB_ DE IDX + PCBSS EPID NODE SEQ”
MOVL G*CLUSGL_CLUB, R4 : Address of CLUB
MOVL  CLUB k LOCAL_CSB(R4) ,R1 : Local CSB address
MOVAW  G“SCHSGW LOCKLNODE ,R$ : Get pointer to the localnode
VB SBSW_CSID _IDX(R1),(R3)+ ; Store the index
’ BICBY #*XfC.,C _CSID_SEO(R1).(R3)¢ ; Store the sequence, clcaring high
3 C movZIWwL =(R3).R : Put ocalnodo 1n Y ros ster
gs ' GF MOVZWL G“SCH‘GL-HAIP!I.RS : Get index of highest PCB
'GF D MOVL ?‘8("&6 PCBVEC,R ; Get address of Bcb vector
4 g D 108 MOVL g )+.R : Get oddross of
is f INSV RS, #p(BSV EPID NODE _IDX,~- : Set the nod bitt in the
64 AL DA vuége WIDTH,P e L_EPID(R4) : _extended PID fiel
68 A4 ? TSTL 2 EOHNE‘(R : Is it a subprocess?
2g BEQL : Not subprocess leave it alone
15 F INSV  R3,#PCBSV_EPID_NODE_IDX,~- : Set the node bits in the

TR R s s s e e e e e e TR TR R TR L L P T T P P T P T T P P P T PR TR TR TR PR PR LR PR AT PR R PR D T DR LR T T
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68 A4 A D1 1 OD WIDTH,PCBSL _EOWNER(R4) :
£9 93 f4 04 1 § 208:  sosceo 53 -£ Y ve sout g Der Flone
ic sg 89 } ‘S' zggk l“l'k R3,R4> ; Restore registers
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50

17 1C A&1c 00
12 1C A6 1C
00000000 ° GF
50 0000°CF
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«SBTTL CNXSCHECK_QUORUM = Check Presence of Quorum and Hang if Absent

FUNCTIONAL DESCRIPTION:

Test for the prcscnc 1 quorum of "livc" nodes. If a quorum is
absent, | 8 quorum is restored. This serves to
block activ ty that 8ht se¢ shared resources for which the locks
nay not longor valid (s nco this non noy have been failed out
l someone else). fork oo? at IPL & is used because this blocks
all procots-bosod activity whil allouing timer-based activity and
SCS/connection management functions to continue uninterrupted.

¢ CALLING SEQUENCE:

JSB/BSBW/BSBB

CNXSCHE CK_QUORUM
IPL is IPLS_SCS

: INPUT PARAMETERS:

: OUTPUT PARAMETERS:

NONE

; COMPLETION CODES:

NONE

SIDE EFFECTS:

RO and R1 are destroyed.

NX$SCHECK _QUORUNM: :
POSHR  #*M<R2,R3,R4,RS> : Save registers
BSBB CgﬂPgté_DYNAHIC,OUORUH ; Is dynamic quorum present?
BLBS RO,108 $ Branch if present
B88C ICLUBS CLUSTER, - : Branch if not cluster member
LUBS% FLAGS(R65.1OS : and return
BBCC JCLug : k quorun absent, branch if
CLUB k FLAGS(al) 108 roo Y . ent
JSB G*EXESCLUTRANIO : ? nto mount verification
: nhibit furthir I/0 initiations
MOVAB W*LOSEQUORUM_MSG,RO s Ouorun Llost message
CLRL RS : No CSB addrcss
B0 SNISCONFIG_CHANGE : Log eve
B8SBB 00$ : Fork on llo Post queue
108 POPR #*M<R2,R3,R4 ,R5> : Restore registers
RSB : Return to caller

1/0 Post fork routine
Ro-fork until a dynon‘c quorum is present

— e

* &
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EnxSEREEK GO0Ry “5'232&"3222:3:‘."15,”' "§5Ep1082 8BRS0 HOVSLOR RSB i man1 PO 3,

ASS $_SCS GT IPLS_IOPOST
1008: o§a?=7 3'3 % : Raise |
1 BSBB P?T _DYNAMIC_QUORUM ; Is dynamic quorum present?
04 7 BLBS : Branch if present
B8SBB ; Fork on same block
1 1 ERE ; Branch to common exit
1C A& 10000000 8F (B 1108 BISL2

ICL $M_QUORUM ; Mark quorum present
k L FLAGS(R4)
MOVAB GAlnGUOIUl MSG,.RO

8sBw CNISCONFIG CHANGE
1208: SNBINY

50 0000'2'

: ; Quorum Lost message
FCDF' go

: No CSB address
: Log event
: Restore IPL

SNNNNNNNNN
L
w ~
DO® DO
P
Sevenan

=2 OO NN LIN) - OO0

2008: MOVAB CLUBSB_ HANG JFKB(R4) ,RS ; Address of fork block
MOVB #OYNSCTF ; Block type
FKB vpslns»
MOvVB llP IDPOST IPL = &
?o “FIPL(RS)

Poa ks b8 %

0B A5 04 90

VAR ~RORLM M B VAIVAVAVAWASS =M NN YO
e D el ) ol e o e D D ) D el ) D e ) ) ) D ol el D D el el D el

o
W
£ S NN NI NN NN NI RO PONONININD) — — —

ocosaoooss AF 9E 3 MOVAB $,FKBSL FPS(RS) : Restart PC address
50 '6F 7€ MOVAQ 6‘§0C$GL PSFC : Address of queue header
06 B0 65 O INSQUE ; Queue to 1/0 Post-processing queue
- 3; sg;rxut JIPLC xoposr : Wake up dispatcher

|
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+SBTTL COMPUTE_DYNAMIC_QUORUM = Calculate dynamic quorum presence

-
+*

FUNCTIONAL DESCRIPTION:
Determine whether a rum is dynanicoll; present, i.e., whether
there ar? Live connections to a quorum of nodes. In addition to
calculating based on avajlable nodes, add extra votes if the
quorum file is a '‘member'' of the cluster and is dynamically
accessible to the local node.

CALLING SEQUENCE:

JSB COMPUTE _DYNAMIC_QUORUM
IPL is IPLS_SCS

INPUT PARAMETERS:

CSB'S in List with CSBSM_MEMBER bit set
OUTPUT PARAMETERS:

R4 is address of CLUB
COMPLETION CODES:

RO = TRUE indicates that a quorum is dynamically present
RO = FALSE indicates that a quorum is not dynamically present

SIDE EFFECTS:
NONE

COMPUTE _DYNAMIC_QUORUM:
PUSHR ISH<R1.RZ.R3> : Save registers

85

CLRL R ; Votes to be included
FCD BSBW CN!§8CAN-CSBS
10 3 BLBC RO, 30% ; ALl done
17 60 A3 1 B88C #CSBSV MEMBER, - : Branch if node is not cluster member
csssk STATUS(R3),208
12 60 A3 00 BBS #CSBSY_LONG_BREAK, = ; Branch if long break seen
s ‘5 STATUS(R3), 208
06 60 A3 18 BBS #CSBSY LOCAL, - : Branch if Local node
CSBSL_STATUS(R3),108 :  and include votes
01 43 A3 CMPB gsag !53¢E5(R3). - : Is connection open?
07 BNEQ 283 - : Branch if not open
S0 SO As 108: MOVZWL CBB‘U,VOTES(R3).R0 : Sum votes
¢ S ADDL2 RO,R2
20%: RSB ; Continue scan
0D 1C A4 19 308: BBC #CLUBSY _QF VOTE - : Branch if disk is not ''member"’
CLUB k FLAGS (R4S ,408
08 1C A& 1E 88C #CLUBSY aF pYNvof : Branch if connection can't be trusted yet

— o e e ) ol ) ) D nd D D = = — ) il ) e T e D D e B ) ) e ) ) ) e e ) e D ) ) e ) ) ) et e i e D D D el ) e e e e e
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CLUBSL FLABS (RL) . 408
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50 ggAE && 38 7% }} g HOVZgL C U! W_QDVOTES(R4) ,R0 ; votes for quorum disk
1 20 A2 §c ;f 1155 408 MOVZWL _QUORUM(R4) ,R1 : Cluster quorum
Dé 1154 CLRL l ; Assume no dynamic quorum
51 D1 1155 CMPL l ; Check for presence of quorum
1F 1" 9 BLSSU 50§ [ Branch 1f uorum is not dynamically presen
50 1 D00 A 1N MOVL ¥ ; Quorum 1s ¥nan1cally present
E BA D N s 508 POPR l“ﬁ<l1.l2.ﬂ3> : Restore registers
5 F N RSB
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+SBTTL CNXSQUORUM_CALC = Calculate Quorum and related data

Ay o (79)

+4

FUNCTIONAL DESCRIPTION:
Calculate the O?orua. v?tos. ?nd Number of nodes for the selected
nodes. Quorum is maxim 10? with the value in SLUBSH QUORUM,
Quorum ?13& votes is minimized with the value in CLUBSW_QDVOTES.
Quorum 1s ratcheted up to be greater than half of the number of votes.
CALLING SEQUENCE:

JSB CNXSQUORUM_CALC
IPL is IPLS_SCS

INPUT PARAMETERS:
CSB'S in Llist
OUTPUT PARAMETERS:
R4 is address of CLUB
2 is number of nodes in cluster
R1 is maximum of quorum in selected (SBs and CLUBSW_QUORUM
RO is sum of the votes of the selected (CSBs
COMPLETION CODES:
NONE
SIDE EFFECTS:
CLUBSW_NEWQUORUM contains calculated quorum

CLUBSW_NEWQDVOTES contains calculated quorum disk votes
CLUBSV_QF _NEWVOTE indicates whether or not quorum disk should be a '‘member''

™ AT TR TR TA A TETTEATETE TR PR FEPE TR PR P PR PR FPE FE P PR P T e e T Y R T TR TR TR T
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NX$QUORUM_CALC::
PUSHR

us #*M<R3,RS5,R6,R7> ; Save registers

MOVL  G~CLUSGL CLUB,R& : Address of CLUB

MOVZWL CLUBSW_QOORUM(R4) ,R1 : R1 = quorum

CLRL B : R2 = ber of nodes

CLRL I3 s RS = votes

MovZwL C UB¥H_ODVOYES(R4).R6 : R6 = Min quorum disk votes

MCOML #0.R : Turn all quorum disk bits on

BSBW CNIS&CAN_CSGS :

BLBC RO,100$% ; ALL done

BBC #CSBSV_SELECTED, - : Branch if not selected
CSBSL_STATUS( 5.483

MCOM C Bib_STATUS(R ).R ; Get complement of QF _ACTIVE and QF _SAME

BICL RO.R ; Cumulate QF ACTIVE and QF _SAME bits

INCL ;s Count another node

grggu $W_QUORUM(R3) ,R1 3 3=xinizc quorum

MOVZWL CSBSW_QUORUM(R3) ,R1 : New maximum
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~SEP-1984 00:28:47 YAX/VMS Macro (f,,
el d CNXSGUORUN_CALL = '3:133l=:2'833r3§1=3§': '§-3EP-1080 8R:8%:80 OVELDR. SRESCONOT I mar: 1
y S0 S0 A3 3¢ 039 1218 30: ROVIYL C383Y_VOTES(R3),RO S amthanen e e el e
. .’
wSufl §f U BT R  gintten e gt o
04 1t 0304 1 A QDVOTES(R3),R6  : New minimum
% 36K IS 82 } 5 40$: Rgglw ot : Continue scan
DB 1¢24 : Number of votes "
DB 1225 100$: MOVL  RS,RO = ; Assume no vote for quorum dis
A E3 03¢ | BBCC  ACCUBS o NEwVOTE, -
00 1C A4 1A ES O3DE 1¢28 OB LA (Re ) TH Oy ¢ same disk not ssesified by ail
1 033 1 1108:  BBC pcIasy-ar-aerE. ﬁ'} 1§OS Branch if any disk is inactive
88 7 3 E1 E7 1 BB( ggsasv_uf_Acnve. ' :“Count quorum disk vote in total
0 % ¢ EB 1220 1208: ADDL2  R6,R = : Tag the quorum disk as contributing a vote
1.8 2 1531 8BS #CLUBSV OF NEWVOTE, -} Tag
00 1C A4 1A E £ 2 ¢ UESL“ELAGS(RA).1 it 7
: ADDL NV, s S & 3
” 22 g gl ; } 4 s DIVL l%-ﬂg : 288%2: M )/2 < quorum?
9% 63 O3fa 1538 CHPL ~ R3.Ri : Branch if yes
o 1F 8 FO 1 ig 3533” }'3' :1 : Up the quorum
3 2 B0 (F)F } 38 1408: MOww RﬁClUBSH NEWQUORUM(R4) ; go:gggodigrocgl:"
ooAG (4 31 B0 0402 1238 MOVW  R6. - g
‘A 36 B0 308 1540 cLisy wevapvoresry 2R T
1241 POPR  #*MCR3RS,R6,R7> ; Restor
00E8 BF B8 Beor 1%4 RSB g m—
0e10 1548
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+SBTTL CNXSDISPATCH = Second level input dispatcher for CNX

V04-000 N
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FUNCTIONAL DESCRIPTION:

This routine is called by the first Level input nessa?o dispatcher
whenver the facility code in the incoming message is CLSMSGSK_FAC_CNX.

CALLING SEQUENCE:

JSB CNXSDISPATCH
IPL is IPLS_SCS

INPUT PARAMETERS:
Ri is address of message
RS is address of (SB
R4& is address of PDT

RS :
If CLSMSGSL_RSPID(R2) is non-zero, then RS is the address of
a noninitialized CDRP. s

OUTPUT PARAMETERS:
NONE
SIDE EFFECTS:
RO-R5 may be destroyed

AR LA T A TR TR P PR P P P PR PR PR PR T P P Ty L TR TR TR R TR TR TR

CNXSDISPATCH::
DlSPATCH( CLSMSGSB_FUNC(R2) ,TYPE=B,PREF IX=CLMCNXSK_FNC_, =

<STATUS,CNXSRCVD _STATUS>, =
<ENTER,CNXSRCVD_ENTER>, =
<LOCK, CNXSRCVD_COCK>, =
<DESC,CNXSRCVD DESC>, =
<VEC,CNXSRCVD VEC>, =
<FORM,CNXSRCVD _FORM>, - New cluster proposal
<RECONF 1G,CNXSRCVD_RECONF1G>, - Reconfi?urttion proposal

; Status message
<JOIN cuxingvo oIR : Proposal to add node

Cluster membership request message
Coordinator lock request

; Node description

; Cluster vector slot description

J >, =
<UNLOCK , CNXSRCYD UNLOCK>, - : Unlock/Undo request
<PHZ2,CNXSRCVD PH2>, - : Phase 2 message
<READY, CNXSRCYD_READY>, = Ready for failover step
<DOSTE .CNXSRCVB,DOSTE#>. - ; Do failover step
<QUORUM, CNXSRCVD_QUORUM>, =
<TRNSTS,CNXSRCVD _TRNSTS>, = Transition status request
<t0POL06V.CNXSRCVD_?OPOLﬁGV) = ; Topology exchange request

>
BUG_CHECK CNXMGRERR,FATAL ; Invalid function code

Quorum ghango message

(e lelelelalelelealeleleleelelelelealelelelealelelelelele/lelelealelelelelelelelelelelele e lalelelele e e lalclelele =]
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Symbol table

$$BASE
$SDISPL
$SGENSW

BUGS_CLUEXIT
BUGS “CNXMGRERR

)
CLMCNXSK_FNC_DESC
CLMCNXSK_FNC_DOSTEP
CLMCNXSK_FNC_ENTER
CLMCNXSK_FNC_FORM

CLMCNXSK_FNC-JOIN
CLMCNXSK_FNCTLOCK
CLMCNXSK_FNC-PH
CLMCNXSK_FNCQUORUM
CLMCNXSK_FNC_READY
CLMCNXSK_FNC_RECONF 16
CLMCNXSK_FNC_STATUS
CLMCNXSKFNC_TOPOLOGY
CLMCNXSK"FNC_TRNSTS
CLMCNXSK_FNC_UNLOCK
CLMCNXSK_FNC VEC
CLSMSGSB_FUNT
CLSMSGSL "RSPID
CLUSGL _CLuB

CLUSGL —CLUSVEC
CLUSGW_MAX INDE X
CLUBSB_FORK_BLOCK
CLUBSB_HANG _FKB
CLUBSL —COORD

CLUBSL _CSBQFL
CLUBSL_FLAGS

CLUBSL _LOCAL_CSB
CLUBSM_QUORUR
CLUBSV_CLUSTER
CLUBSV_QF _OYNVOTE
CLUBSV_QF “NEWVOTE
CLUBSV_QF “VOTE
CLUBSV_QUORUM
CLUBSV_TRANSITION
CLUBSW_NEWQDVOTES
CLUBSW_NEWQUORUM
CLUBSW_NEXT_CSID
CLUBSW_QDVOTES
CLUBSW QUORUM
CLUBFKBSB_FORK BLOCK
CLUBFKBSL_STATOS
CLUBFKBSS_FORK_BLOCK
CLUBFKBSV_FKB_BuSY
CNXSASSIGR _CSID
cuxseuccuftx CLUSTER
CNXSCHECK_QUORUM
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CNXSRCVDZLOCK
CNXSRCVDZPH
CNXSRCVD "QUORUM
CNXSRCVD_READY
CNXSRCVD_RECONFIG
CNXSRCVD_STATUS
CNXSRCVD-TOPCLOGY
CNXSRCVDTRNSTS
CNXSRCVDTUNLOCK
CNXSRCVD VEC
CNXSRESP_FORGET
CNXSSCANCCSBS
CNXSSCANCCSBS_EXIT
CNXSSCAN-CSBS FORK
CNXSSCAN_CSBS RETRY
CNXSSEND "FORGET
CNXSSEND"MSG_CSB
COMPUTE_BYNARIC_QUORUM
CSBSB_REF _CNT

CSBSB STATE

sV HEHBE
$VZQF _ACTIVE
V_QF “SAME
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Symbol table

DYNSC_FRK
EXESACONONPAGED

IPLS_SYNCH
(ExeL Ditvec
EQUORUM_M

I
PCBSS_EPID_NODE_1DX
PCBSS_EPID_NODE_SEQ
PCBSV_EPID_NODE 10X
PCBSV_EPID_NODE “SEQ
PRS_1PL
PRSSIRR
SCHSGL _MAXPIX
SCHSGL _PCBVEC
SCHSGW LOCALNODE
SS$_NORMAL

PSECT name

Phase

Initialization

C processing
Pass 1

Symbol table sort

Pass

Symbol table output
Psect synopsis output
Cross-reference output
Assembler run totals
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13117111 X 8%
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00000001

doemc s nr e == +
i Psect synopsis !

Allocation PSECT No. Attributes
00000 00 ( 0.) 00 0 ) NOPIC  USR
88 gg 8. 01 NOPIC  USR

0004 ( 107 02 NOPIC  USR
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The gorhi ‘.i iinit T 1 180? ga ges.

118851 bytos 3 pagos) of virtual memory were used to buffer the intermediate g

There were pages of symbol table space al%oca*;d hold 1826 non-local and 51 Local symbols.
1 sourco Llines were read in Pass 1, prod ng object records in Pass 2.
pages of virtual memory were used to define 30 macros.

L D e e e Lk L E TR PSP CL T Y

! Macro Llibrary statistics !

L i e ki RS

ﬂlcro Library name Macros defined
$2558DUA28: LSYSLOA.OBJICLUSTER.MLB; 1 ;
$255SDUA2B:[SYS.0BJILIB.MLB;1 1
$25530UA28: (SYSLIBISTARLET. HLB 2

TOTALS (all Libraries)

1954 GETS were required to define 24 macros.

There were no errors, warnings or information messages.

MACRO/LIS=L1S$:CONUTIL/0BJ=0BJS:CONUTIL MSRCS:CONUTIL/UPDATE=(ENHS:CONUTIL) +EXECMLS/LIB+LIBS:CLUSTER/LIB
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