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14 SCAN = Look for work to do
1; FORM_CLUSTER = Try to form a cluster
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FACILITY: EXECUTIVE, CLUSTER MANAGEMENT

ABSTRACT:
This module creates and manages the cluster configuration. It is
responsible for forming a cluster, adding nodes to a cluster, and
reconfiguring a cluster following a failure.

ENVIRONMENT: VAX/VMS
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AUTHOR: David W. Thiel, CREATION DATE: 4-Apr-1983
MODIFIED BY:
v03-022 0910225 David W. Thiel 11=Jul-1984

Change call to temporary name EXESMNTVERSP2 to
rcal na-c EXESCLUTRANIO.

v03-021 DWT0219 David W. Thiel 08-May-1984
f tyn:hroniution between 1/0 and Lock manager
clusters.

v03-020 DWT0213 David W. Thiel 17=Apr=-1984
Always fork at leas ?ncc when locking nodcs to
begin a state transition. Corrocz lo? 2 for
locking nodes when memory allocation fails.

v03-019 DWT0206 David W, Thiel 08-Apr-1984
Correct branch in CNXSRCVD RECONFIG
Tighten up timing on clustér formation to avoid

¢D¢D<:CDCDCD‘D‘D<><><><>¢><><3‘3‘D<3:g<>C’C’C’C’(’("D‘)¢D<><><>
OO0 O0O0O0O0O0O0O0COO0O0O0O0O00O0O0O0O0O0OOO0O0O0OO0O0O0O0O

e e e o4

COO0O0O0O0O0OO0O0O0O0OO0OO0O0O0O0OO0O0O0O0O0OO0O0O0O0O0O0O0O0OO0O0OOO0OOC
NOMN S AN = OO 00 NN WSS AN = O O 00 NON W8S LN = O O 00 N0 W 85 LN = © O 00 O WV 8~ L) = OO 00 N0 N 8- i) —

(TR AR T A T e A T A R A A T AT A PR PR PR LA PA A PR AT A A T A LA TR LA TR TR ..

VIWAAIVWAVIVIVALS 25 85 55 25 5 5 25 B S WA A A NN AN NI PO A NI NI NI NININD b b e b e e e e e

OO0 0OO




K 13
CONMAN = Cluster Configuration M 16-SEP-1984 126: AX/VM b=
V04-000 - s T3EP-108¢ 00:69:28 FAVLYoR Sacoo Ok O0ur:1 Tt &,

;s forming 1 garitionc? cluster. Add CNXSPOWER_FAIL
ontrz Bo nt to receive control on gouor rocovcr;
LUBFKBSV_FKB BU? nstead of CLUBSV_FKB_BUSY.
x method of comparing quorum disk nameS from
various nodes.

v03-018 DWT0201 David W. Thiel 24=-Mar-1984
Remove temporary code defining new symbols ir the CLUB.

v03-017 DWT0194 David W. Thiel 23-Mar-1984
Change 1ntorf ce to disk quorum module to eliminate
window of amb Rename CLUBS; QF _SKIP_READ to
LUBSV GF FA]L D N DE. Updato CSB a REFTIHE when a node
? to or rémoved from the cluster. Make sending
phaso messages a subroutine. Make addition/deletion
of quorum disk from cluster a full two-phase transition.
Support requests for quorum change. Remove propagation

OO0 O0000O

of some bits to all nodes of cluster.

v03-016 DWT0187 David W. Thiel S5-Mar-1984
Correct and improve random number time-outs.

v03-015 DWTO0181 David W. Thiel 27-Feb=-1984
Correct MULL3 to be MULLZ2.

v03-014 DWTO173 David W. Thiel 27-Feb=-1984

Start oun reconfi uration attempts after some other

nodo tries and fails. Raise interval to 0...20 seconds
hen reauost ng cluster membership. Correct use of

CLUBtU DVOTES to always minimize value and to propagate

when forming or adding nodes. Add dummy entry

CNXSSHUTDO . update dummy CNXSCHANGE_QUORUM.’

v03-013 DWTO161 David W. Thiel 03-Feb-1984
Modify use of CSBSB_NODEMAP to represent current
best estimate of global connection status. Bit
is used for the quorum disk ‘‘connection’’. This field
is maintained for use by the optimal sub-cluster
calculation. Do optimal calculation on cluster
reconfigurations and cluster formation. Always
cog; CLUBSV_ACTIVE bit to CSBSV_ACTIVE bit in
CNXSDISK_CHANGE. Correct blown register.

v03-012 0010167 avid W. Thiel 19-Dec~-1983

Add support for lock manager director syston vector.

Remove old lock manager directory s;s em logic.

Add CLUBSW MEMSEQ (cluster mem ors p state sequence

number) and support for maintaining same. Add use of

sLHPROSL FMERI ficld and its prog g ation with phaso
messages. Use common routine CNX OUOIUH CALC

all quorum calculations. Add su?port for 3 var a?

number of votes for the q Remove filling

in several unused fields in tho CLMSTS message.

lnvok ail=in table on all cluster membership
transitions, Change name of CNXSBEGIN FAILIN and

CNXSBEGIN_FAILOVER to CNXSMEMBERSHIP_CRANGE.

Use routines in new CONSUBS module. “Update TOPOLOGY
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v04-000 ’ ’ g-SEP-19gb 82:69:58 SYSLOA.SRCIJCONMAN.MAR: 1 - (?)
message logic.
v03-011 DWT0141 David W. Thiel 04=Nov=-1983

Correct decisfon of who is to bugcheck when two
clusters meet.

v03-010 DWTO136 David W. Thiel 04-0ct-1983
Correct validation of transaction number in received
message to compare against the current transaction
rather than the maximum transaction number seen.
se CLUBSV_LOST_CNX to mark situations where there
s 8 broken connection to a cluster member.

v03-009 DWT0132 David W. Thiel 23-Sep-1983
Correct misuse of register on an error path in
CNXSRCVD_DESC. Improve state change messages to
be less repetitious.

v03-008 DWT0128 David W. Thiel 30-Aug-1983
Be less interested in received status when CLUBSV_INIT
fll? has not yet been set -- avoid attempting to join
a8 cluster in this situation.
Enable writing quorum file when node is added to an
existing cluster.

v03-007 DWTO0118 David W. Thiel 22-Aug-1983
Add quorum disk support. Change CONFIG_CHANGE to
CNXSCONFIG_CHANGE. Add logic to recover from a
failure while a cluster state transition is in
progress. Add routines to process incoming QUORUM
and TOPOLOGY messages.

v03-006 DWTO116 David W. Thiel 1-Aug-1983
Change INIT_STD_RESP to CNXSINIT _STD RESP and make
s‘nbol obal. Change PROCESS_RESPONSE to
CNXSPROCESS_REPONSE and make Symbol global.
Improve use of CLUBSL_TQE field.

v03-005 DWTO111 David W. Thiel 28-Jul-1983
Automatically raise quorum to be greater than half
of the sum of available votes.
Use real TQE for random timeouts.
Add CNXSCNANG?_OUORUH entry goint.
Correct handling of status bits received from a
remote node.
Hang 1f no quorum using CNXSCHECK_QUORUM routine.

v03-004 DWTO0109 David W. Thiel 25-Jun=-1983
Select aggropriato nodes when join message is received.

om0 bmamd =l =l lelelelelelclelelelelelelelelelalelelaleleleclalelele =]

D000 00O0O0O0O0OO0O0O0O0O0O0O0O0OOO000 QOO0 O00O

l=lelelelelalalelelelelelalalelelelelalelalalalala)

Defer se ing diroctor¥ system in joining node
until phase ¢ message 1s received.
v03-003 DWTO0108 David W. Thiel 3-Jun-1983

Fix broken BLBC instruction. Fix logic for lookin?
up a node described in a message from a remote system.

v03-002 DWT0106 David W. Thiel 23-Jun-1983
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Correct search f?r CSB when node description received.
orroct profaglt on of directory node when a node
oins the cluster.
oalloclto RSPID after use in DESCRIBE_NODE.
connoct on breaks, disab e locks and forbid
addit ons of nodes t? the cluster.
gorroct discrepancy in protocol for regeusting membership
n a cluster.

v03-001 DWT0103 David W. Thiel 27-May=-1983
Fix blown register.

b et D D e 2 D D B e D oD h
C0COCOODCD0D N NNNNN~NN
LA TATEA LA TATEA R TR PR TR TR PO T

WSS N) = OO~ N 8N

000

- ™~




V04-000

<o
™

(alel
™~ e
>»C
>
—

COO0O0O0O0O0OO0OO0O0OODOO0O0O0OOOOOOC

(=lel=lelalalelalalelelalalalalalelalalalalelalelalalalalelalelelelelalale B by ]

OO0 O0O0O0OO0O0OO0O0O0O00O

OCOO0O0O0O0OOO0O

0000

o

o
OCOO0O0O0O0O0O0O0O0OOOOO0OOCO0OOO0OO0O0OO0O0OOO0OO0OOOCOOO IDn
OCO00O00O00O

Co
ONS

N13
nfiguration Manager lg-g

.SBTTL DECLARATIONS
INCLUDE FILES:
CORPDEF

®e e e

o
o
x—
o
m
-

m-mmmmmmmo v o
mm
-

PP A AAPAAPN
=NV Ve="NO IOV
DVDOOVXR<nNErr
TNV
"—oo

-

: OWN STORAGE:

.PSECT $8$040,LONG

.PSECT $$%$100,LONG

NN b e b b e i s i s 2 O O O O OO OO OOV VOOV OOV VOOV VOO0
N = OO 0O NON WS N = O O G0 NON W 8 W) = O 000 NOM N S iR — O 00~

IPLS_SCS
IPLS_TIMER

00:26:18 yAX/VMS Macro V0400

SYSLOA.SRCICONMAN.MAR; 1

DRP offsets
DT Offsets
luster disconnect/re ogt codes
luster message definitions
LUster Block offsets

CSB Offsets

Data structure type codes

Fork Block offsets

IPL definitions

Process Control Block offsets
Port Definition Table offsets
System Block offsets

Status code definitions

TQE offsets

¢
¢
¢
C
¢

: R/W Data PSECT

MAAA AL AR AR i i iRl Rt i it il iitd]

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

.
AL AAAARRR2RRRR 2R 20222 R0 000 022022020022 2R02R 2R R 222202022200

ASSUME IPLS_SYNCH EQ
ASSUME IPLS_SYNCH EQ

+DEFAULT DISPLACEMENT ,WORD
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«SBTTL CNXSCON_INIT - Initialization Call

4 -

V04-000

—_y
-0

o

o)
=
™
—
oCc
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=
i

——

; FUNCTIONAL DESCRIPTION:
; This routine is called at system initialization to start up the
: configuration manager. This call must be made AFTER the CLUB
; is created and initialized. IPL is 31.
; CALLING SEQUENCE:
: JSB  _CNXSCON_INIT
; IPL is 3
; INPUT PARAMETERS:
: NONE
: OUTPUT PARAMETERS:
: NONE
: COMPLETION CODES:
RO contains status.
SIDE EFFECTS:

R1 is destroyed.

<
o
o
o

LPSECT $$%002,LONG : Initialization Psect

CNXSCON_INIT::
PUSHR  #*M<R2,R3,R4 RS> Save rcgistors
MOVL ~CLUSGL éLué : Address of CLUB
BBSS #CLUBSV_RO_FORM : Set bit inhibiting cluster formation

CLUBSL FLAGS(R‘
108: MOVL Address of Local CSB

S 108
CLuask LOCAL csainA) n3
BISL2 R ST 0 Mark status received
> Mark quorum fiéos matching

3C
54 _00000000°'GF D
00 1C A6 12

53 10 A4
60 A3 02000008 8F C

p > LS ylyle(Nlelalelelalalelalalalelalalelalalalelealalelelalalalelalealalelelalela lalals)

e e = = OO O OO OO0V OO0OVO0O0DO0OOVODOO0OOVOOOVOOOOOOO0OOOOOOOODOOO

<O

rmam e e = l=lelele lelelelele e el im0l = e lelelelelelelalelalalelelalalalalalalai~d=~]

(el e e lelelelelelelelelelelelalelelelelel=l=d=d=i=l{=l=l=llalelaleleleleleclalnleclclelacle alelalalalelalalalele

NONALNININLINIAINNIAAINN NN NI NN N N NN NI N AL NN NI NN N NN NN NN NN AINININININNNNININONONINON)
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SBSk STATUS(R : for local CS
1 gC A MOVZMWL #FK LENGTH Rl ; Fork block Length
FF g BSBW CNX At OZMEM : Allocate and zero a block of memory
1 E BLBC g : Branch on error
88 MOVL RZ.R
0A AS 0 ) MOVB #DYNSC_FRK : Block type
A rxasg,Tvpel
0B AS 08 [} MOvVB llPk _3CS, - : Fork IPL
E FKBSB™F IPL(RS)
FFCF' 38 E BSBW INIT_CONTINUE ; Put synchronous return on stack
50 1 MOVL S~#sS _NgRHAL RO : Set success status
C SA 4 208:  POPR  W*M<R2TR3,R4,R5> : Restore registers
9 RSB
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CONMAN = Cluster Confi?ura
v04-000 CNXSCON_INIT = Initialization Call -SEP-19 SYSLOA. S 0 MAN.MAR; 1 (3
0000 g PSECT $$%100,LONG
INIT_CONTINUE:
00000000°'GF 16 R | ¢ G*EXESFORK : Fork
g § Get here scon after IPL is lowered to SCS (8) at system initialization
FFF7' 30 g : BSBW CNXSRANDOM_INIT : Initialize random number generator
0 3 g Wait for SYSINIT to start up and declare us ready for think about forming a cluste
0269 30 §89 fos: BSBU CNXSSEND JALL_STATUS ; Send status as necessary
C FORK_WAIT ; Wait a second
FR 1C A4 13 B 01; BBC #CLUBSY I : Branch 1f SYSINIT has not yet triggered us
01 CLUBS FgAGSka) 108
go B 0017 PUSHR  #*M<R ; Save registers
0539 0 0019 BSBW SCAN ; Look for work to do
30 BA POPR #*M<R4 RS> : Restore registers

We must now delay an approprilte time before forming a cluster in order to allow
the discovery of other nodes that are already cluster members beiore attempting
to form our own cluster, This time is the lurgor of:

a) SCS process poller interval + largest PDT polling sweep interval

b) Time to findd?uorun disk dcvicc and acquire a '‘connection’'’ to the

quorum

In fact, we 1 noro the Latter at this time.
We do the wait in two steps. First we wait the process poller intorval because
this is known. Then we wait a time which is the maximum of the polli ? sweep
intervals of all ports that have been found during the earlier interva

MOVZWL G*SCSSGW_PRCPOLINT,R3 ; Process polling interval
208%: FORK_WAIT ; Wait a second
BBS ICLUBSV CLUSTER ; Branch if a cluster has been formed
gUBSL PLAGS (R4S . 608
SOBGEO R

AL A TE TR TR TE PR TR PR PR TR TR T

53  00000000'GF  3C
32 1C A& 00 EO

F2 53 Fé& ; Wait for interval to complete
; By nou all SCS ports should have been found.

: Scan st of all PDT's computing the Largest value of PDTSL_POLLSWEEP that
; can c found. This is the interval that we should now wait before

: formi ngia cluster, i.e. it is the interval that may elapse before a

: connec

P T T e T T T P S G S S S S GG Gor S GG Gy

VAN N A AN NN O O D IMMmMMmMmMmMmMmMmMmmMmmmmo

on may be made to an existing cluster node.

53 D& ELRL : Accumulator for larger PDTSL_POLLSWEEP
50 00000800'GF D MOVAL G‘SCSSSL_PDT.RO ; Get address of PDT [isthead ~
5 60 D 30%: MOVL (RO) ,R : Link to next PDT

0 1 BEQL 50% : Branch when all done

53 0008 D1 CMPL PDTSL_POLLSWEEP(RO) ,R3 ; Is this value larger?
13 BLEQU 40% : Branch if no

S3 00p8 CO 0D MOVL PBTSL_POLLSHEEP(RO).RS : Update largest seen yet

E0b 1N 40%: BRB : Continue iteration

508: FORK _WAIT
8BS lCLUBiV CLU

Wait a second

08 1C A4 00 Branch if a cluster has been formed

m
o

AN AN AN WA NN NINININININOROIS N =t b b e B 3 e 2 O O O O O O O O O OO O OO O OO O OO 000000000000 CO00

CO~NOMAS INY = OO NS AN = OO NN N S AN = O O 00 O N 8N N = © 0 00 N0 WSS UAIN) — OO 00 NION NS i

OO0 OOOOOOOOOOVOOOO0OVDOOOOOOOOOO0OOO0OOOOOOC

OO0 O0O0O0O0OOOO0OVDOO0OVO0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0OOOOO0O0OOO

C VWA S S
NOP NN TNORON—=TNO

STER
5"? k FLAG S(R45 608
F2 53 Fé& SOBGEQ R3,50 : Wait for interval to §onploto
00 1C A& 12 ES B8BCC #CLUBSV_NO_FORM ; Clear formation inhi
CLUBSL rLAus(naf 608
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80 55 00 6; 38 60$: MOVL RS,RO : Fork block address
0000 oog'sr ;? 6 4 JSB G~E XESDEANONPAGED : Deallocate fork block
LET7 68 41 BRW SCAN : Look for work to do
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.SBTTL CNXSPOWER_FAIL - Power Fail Recovery Entry

2
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FUNCTIONAL DESCRIPTION:
This rogtine is called during recovery from a power failre.
IPL is 31.

CALLING SEQUENCE:

JSB ENXSPOHER_FAIL
IPL is 3

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
ALl registers are preserved

LA AR TR PR TR PR TR PR P PR PR PR P P P PR PR P PR P P P T PR PR T PR T T

~oooooorOrOrOrOFONOMOFOMOAOAOAOOrOrOrOAOOrOOrOrOrOAONORONORONOM

; < ﬂssao—n—lﬁﬂﬂﬁﬂow&dﬂ ~Nommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 20

CNXSPOWER _FAIL::
POSHR

O 00 NOM NS LN = OO 00 N O N S N = O O 00 N0 N8 LN = OO0 O N N SN

QOO0 OO0O0O0O0OOCOO0O0O0O0O0O0CO0OO0OCOCOO0OOOOO0OO0O0O0OOOOOOO0OOOOOOOOC

FAILE
CLuasL_rLAGS(ak).t $

O~
nNOZ
(=
o
m
-
B

38 88 #*M<R3, R4 ,R5> ; Save registers
54 00000000'GF DO MOVL  G*CLUSGL_CLUB,R4 : Address of CLUB
55  018C C4 95 7 MOVAB  CLUBSB_CCUBPWF (R4) ,RS : Fork block address
0218 A5 00 E 7 BBSS #CLUBPAFSV_BUSY, - : Branch if block is in use
0 UBPUFSL_STATU§(RS).1OS ; by a previous power recovery
03 10 1 BSBB % ; Save synchronous return address
38 gA § 108: POPR #*M<R3,R4 ,R5> : Restore registers
5 ? RSB : Return to power fail notification code
00000000 GF 16 5 208: JSB G*EXESFORK ; Fork to IPL SYNCH, SCS
? : Continue here at IPL 8
20 18 A5 00 ES 3 BBCC #CLUBPWFSV_BUSY, - : Clear busy bit, branch on error
0 CLUBPWFSL_STATUS (RS), 608
00 1C A& 1E ES 9 1 BBCC #cLUBSY aF DYNVOT§ = ; Clear bit counting disk in dynamic quorum
89 i CLUBSL FLAGS(R4) , 308
00 1C A4 18 E2 9 ? 308: 8BSS #CLUBSY QF ; Trigger quorum disk manager to reacquire
S

(el el lelelelelelelelelelelelelelele = l=l=t =it d il e e lelslclelelsleclelcleleslalelaclelacla alaleclels]

52 C Ab gg 95 40%: MOVL CLUBSL FLAGS(R4) ,R ; Save flags
FFSE' 9 9 BSBY CNX SHECK QUORUM ; Check for out of quorum condition
52 1C A4 CA A 9 BICL2 CLUB k FLAGS(R4) Ri ;: Set flag in R2 if clear now and set earlie
06 52 1C EO 3 BBS #CLUB V_OUORUH.R?. 0os ar:ngh f auorun was just lost and mntver
: riggere
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G*EXESCLUTRANIO Throw disks into mount verification to ens
all disk 1/0 is blocked, pending resolut
the status of the cluster
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508:
60$: BUG_CHECK CNXMGRERR,FATAL ; Multiple use of fork block
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+SBTTL CNXSCON_NEWSYS = Connected to New System
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FUNCTIONAL DESCRIPTION:
This routine is called when a connection to a new system is
made, It will exch n?o status with the new system and consider
forning a cluster, ;o ning the cluster of which the new system is
a member, or wait for the new system to join the cluster of which
this system is a member.

CALLING SEQUENCE:

JSB CNXSCON_NEWSYS
IPL is IPLS_SCS

INPUT PARAMETERS:
R5: CSB of new system
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO and R1 are destroyed

=
™

CNXSCON_NEWSYS: :
PUSHR

DD DD D DD DD DD 0D D DD 0D 0 DD DD DD

2P0V T > NIV I AU
o D e a a at o o A

NES B5 8585 85 8 85 85 5 55 N A N NN N N W N N NN RO NONONONIN) = =3 -3 b b b s b s 0 O O

O 000 NOWNE N = O O GO NOM N E LN = O 0 00 NON VNV 8N LN = OO G0 NIOM N S LN = OO0 00

#*M<R2,R3,R4 ,R5> ; Save registers
5 D MOVL R5,R3 ; Put CSB address in R3
00 60 A E BBCS #CSBSV_SEND STATUS, = : Need to send status
CSBSL_STATUS(R3),10s
03Fé 30 108: BSBW START_TIMEOUT ; Start CLUB-based timer
3C A POPR #*M<R2,R3,R4 RS> ; Restore registers

(v [V

-2\ NN

p 2V Tl
[elelelelelelele/leleleleolelelelelelelelele -]

oo

 nle)

5 RSB : Return
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SBTTL CNXSCON_BREAK - Connection has broken
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FUNCTIONAL DESCRIPTION:

This routine is called when a connection to a system has broken and
attempts to reclose the connection have failed.

CALLING SEQUENCE:

JSB CNXSCON_BREAK
IPL is IPLS_SCS™

INPUT PARAMETERS:
RS: CSB of system to which the connection is lost
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO and R1 are destroyed

LI AT A TR PR TR PR PR TR TR PR PR PRA TR PR PR PR PR PR PR PR TR PR PR TR PR TR TR PR T

CNXSCON_BREAK: :
PUSHR I‘H<§2 +R3,R4,R5> ; Save registers

OO0V O0O0O0O0O00OOO0O0O0O0O0O0O0O0O0O

COO0O0O0OOO0O0O0O0O0O0O0O0O0O0O0O0O0OOO0OOOOOOOO
MMM TMMMMMOO OO OOOOOOOOOCIOOO

3C
52 S5 o0 : Put CSB address in R3
5¢ 64 A3 DO MOVL csésL CLUB(R3) ,Ré : Address of CLUB
55" 010C C4 9E MOVAB  CLUBSB_CLUFCB(R4),RS  : Address of CLUFCB

22 60 A3 01 E1
1C A& 00800000 8F (8

B8BC #CSBSV_MEMBER : Branch if lost node is

CSBSL STATUS(R3).108 - not a cluster member
BISL2 lCLUB‘H LOST cnx. : Mark connection to member lost
%Ul’L FLAGSTR4)

> > £ OO0 M NO O 0000 WWINM B JWUNTWAWMIWUAWM WU WA WA WA AAWAITWAWIAWIVIWAUWA
O O O OO OO OO V00000000000 00000000 NN NNNNNNNNOOONOCONONONO O O WU UWAWALALA
O S NN =2 © O 00 N VN S N — © O 00 O V1 8 LN =2 © O 00 N O NS LN = OO 00 N0 NS LY

T T T N N T T T T Y N N N N N T T N N N N N N N N N N NN N Y NN N NN

00000000 GF 01 E MNEGB guL Ck$GB_STALLREQS ; Stall lock rcquosts
&C Ag g MOVZWL CSID !DK(R ).RO CSID index value
00 AS S E BBCC C oar particiration bit in
CLurcasa NODEMAP(RS),5$ ;: failover table for Lost node
S1 10 A4 O 3 5$: MOVL C UBSL LOCAL CSB(R4),R1 ; Local node C dress
00 008C C1 SO E 108 BBCC CSB!B _NODEMAP(R1),108 ; Mark loss of connoctivity from lLocal node
321C A6 1D E1 ? BBC #CLUBSV_TRANSITION, - Branch if no state change in
F i CLUBSL_FLAGS(R4), 408 : progress
10 A6 SC A6 D1 F CMPL CLUBSL_COORD(R4), - Is this node the coordinator
104 % cbgssL LOCAL_CSB{R4
1F 13 } 4 5 BEQL : Branch if this node is the coordinator
} g z : Here if transition is in progress and this node is not the coordinator
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CMPL sbgatL_COORo(RL).RB : Is conn,stion to coordinator lost?
BNEQ ; Branch not coordinator connection

§C
-
mo
>»0
x

4
CNX
ctd W

The connection to the c?ordinator has been lLost and this node is in the midst of
a cluster state transition, If a Phase 1 message has not yet been received, it is
safe to back out the transition because we know that noone can have seen a Phase 2

message. |
40 BF SO AL O CMPB CLUBSB SUR PHASE(RS), = ; Has Phase 1 been seen yet?
'8§HCN! K_PH
o0 1F BLSSU 3 ; Branch if no Phase 1 yet

This node has received a Phase 1 message. If this node is not a member of a
cluster, then bugcheck == we can't cleanly resolve what might be happening.

BBC #CLUBSYV _CLUSTER, = ; Branch if not a cluster member and

04 1C A4 00 EI

CLUBSL_PLAGS(R4J , 208 ; resolve the situation the easy way
1 10 BSBB ANALYZE _PHASE ; Make complex decision about what to do
18 N BRB 70%
E This node is not a member of a cluster, is in Phase 1 of a cluster state transitio
;s and has lost the connection to the transition coordinator. It is not trivial
; to resolve this situation. Take the easy way out.
20$:  BUG_CHECK CLUEXIT,FATAL : Can't handle this failure case
1123 30 %0$:  BSBW 9uLocx,ALL ; Unlock things
oOF 11 BRE 0s
4L0$%:
: Here if transition is in progress and this node is the coordinator
60 8F S9 A4 91 ¢ CMPB  CLUBSB_CUR_PHASE(R4), = : Has Phase 2 been sent yet?
#CLMCNRSK_PH2
N 3 BGEQU 508 : Branch if phase 2 sent
00 1C A& 11 E 8BCS #CLUBSV_UNLOCK, = : No phase 2 sent -- request

- CLUBSL_FLAGS(R4), 508 :  unlock

S
S Common exit routine
98:: BSBW Start CLUB-based timer

SCAN
POPR #*M<R2,R3,R4 ,R5> ; Restore registers
RSB : Return

g

(elelelelelelalalelalalalelalalalalalalalalalelalalalalalelelalalalalalalalalalale alelale ]

D e D D D D D D D D D D D D e D oD D B D D D D D DD D DD DD DD DD B DD _D_D_ DD _ DD

A AN A ANANAN NN PN PRI PRI NINININ) = b b b b b b b b b b b b b b 2 O O O O O OO OO

N8 =k e e ek = (™ P B MNAAVAAANN O O Y Y Y OV Y O3 3 QD OO WAL =2 =2 Y Y Y OY Y EY Y B O

WVIAWTAWIWAWIA AT AWAWMTA T A WIWAWT A TR WA TN AW WA WU UIWAUAAAAWAWVIWAVIWAWIWAUWA
VIWAVAVASS 85 85 85 85 85 88 55 8 5 U U NI N U N AN PO RO NI NI NI NONONIND =8 b b b e e b e d b O
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«SBTTL ANALYZE_PHASE - Determine Transition Phase and Finish Transition
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FUNCTIONAL DESCRIPTION:
This routine is called when all of the following are true:

1) The Local node is a member ?f 3 cluster
;) A cluster state transition is in progress

) The connection to the coordinator node has broken
&) A Phase 1 message has been received

This routine must determine whether to commit or backout the transition.
CALLING SEQUENCE:

JSB ANALYZE _PHASE

IPL is IPLS_SCS

The gallor Ts returned to synchronously, but the function performed
continues asynchronously and no notification is given to the caller
upon completion.

INPUT PARAMETERS:

U L U A U N L L U A U U L U U U U U N N NN N

NNNNNNNNNNNNNNNNNNNNNNNNN

R3: CSB of system to which the connection is lost
R4: Address of CLUB

OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO through RS are destroyed
ALGORITHM:

The strategy here is to poll all remaining cluster members and
see whether they can resolve out dilemma.
I1f another member has:
Not yet seen Phase 1 ==> Undo the transition in progress
Already seen Phase 2 ==> Commit the transition in progress
Seen Phase 1 and has a coordinator connection ==> Restart poll
Seen Phase 1 and has no coordinat?r connection ==> Continue poll
If this completes without yield a definitive (Undo or Commit) result,
poll all nodes again. If another member has:
Not yet seen Phase 1 ==> Undo the transition in progress
Already seen Phase 2 ==> Commit the transition in progress
Phase | and has a coordinator connection ==> inconsistent with above
Phase 1 and has no coordinator connection ==>
Obtain promise from node that it will never commit this
tran?it on
Continue poll

— el il il il el ol ) il il b -l -l - i bl il -l -l ) b ) b -l -l -l D D ) ) ) - b ' ) ) - - ) ) - ) ) b ) - = ) ) - - - - - a— —
LU L Lt i i i Ll Ll Lt L Ll L Ll Ul L L Ll L Ll L U Ll L L L L A A L

OO0~ OO OO O~ O O O O VWA WA VTR WA A T WA A AT A I VTR IV
- =t QOO OOOOOOO VYV VVYVOVVOVOC0000000000000C000 NN NN NN NNNNO-OONONONONONON OOV
= OO 00 NOMA LS LN =2 OO 00 NON WSS LN =2 © 0 00 N0 VN 8 AN = © O 00 O W 8 LN = OO 00 O N 8 LN — OO0 00~ N
I A A T PR PR PR PR PR PR PR TR PR TR R PR TR R L e L e T TR I R A e E E I IE I TN mmTnmmM I I ImmMmm I T I TN T SN Y'Y

(=l= elelelelelalelalelalatlalalalalalalalalalalalalalalalalalalalelalelalelelelelelelelale e e tetatale ta e ta et te
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137 1§ : If this completes without yielding a definitive ‘Undo or Commit) result,
} ; }‘ : do not commit the transition.
1
157 19 ANALYZE_PHASS:
1C A& 00100000 8F CA } z 613 BICL gfbggSH'E:gg?gzs - ; Clear backout inhibit bit
1C A& 00000100 8F CA }‘; 6 ? 108: BICL2 g{bggtlrfxgs?:2§SE. = ; Clear polling phase flag (Phase A)
1C A& O00001E00 8F CA 0147 g 208: BICLZ #< = ~ ; Clear poll result bits
14F g CLUBSM_STS_PHO ! - : phase 0 seen
14F A CLUBSM_STS_PH1 ! - : phase 1 seen (good coordinator connectio
14F 625 CLUBSM_STS_PH1B ! = ; phase 1 seen (broken coordinator connect
14F 6 9 CLUBSM_STS_PH2>, = ; phase 2 seen
14F 6 CLUBSL-FLABS (R4S
SA A4 g& 14F 628 CLRW CLUBSW_MSGCNT (R4) ; Initialize waiting count
FEAB' 30 O1S§ 629 BSBW CNXSSCIN_CSOS ; Iterate over all (SBs
4D 50 E9 815 6350 BLBC RO,70% : Branch when done
1860 A3 01 E1 0158 o3 BBC #CSBSV_MEMBER, - : Branch if not a member
81§° é g CSBSL_STATUS(R3),30$
1360A3 00 EO 0150 6 BBS #CSBSY_LONG _BREAK, = : Branch if permanent break
0162 634 CSBSL_STATUSC(R3),308 :  in connection
OE 60 A3 18 EO 016 635 BBS #CSBSU_LOCAL, - : Branch if local CSB
167 636 CSBSL_STATUS(R3),30$
FE96' 30 0167 637 BSBW cnxSAELoc-unnncoéP_csa
09 SO E9 O016A 638 BLBC RO,40 : No nenor¥ available
SA A6 B6 016D 639 INCW CbUBtH_HSGCNT(RL) : Include in wait count
07 10 0170 640 BSBB 50% : Interogate node
FE8B' 31 8};; 221 BRW CNXSSCAN_CSBS_FORK ; Release control mementarily
0S 0};2 224 308: RSB ; Return and continue scan
FEB7' 31 §};3 225 fOS: BRW CNXSSCAN_CSBS_RETRY ; Delay ard resume scan
0};3 222 : Send status inquiry to one node
SO OF 9A 0179 649 50s: MOVZBL #CLMCNXSK _FNC _TRN3TS,RO ; Facilit¥ specific message code
04 1C A& 08 E1 017C 650 BBC #CLUBSV _STS PPHASE, = ; Branch if status inquiry phase A
181 651 CLUBSL _FLAGS(R4),608
50 18 E2 0181 65; BBSS lCLHgN!iV_RP_TRN§TS_CHT*Z&. = ; Request commitment on PHIB status
00 186 65 RO,60% : == to go into message regl{ field
118A gg 185 654 60S8: BSBW INT STD_MSG ; Standard CDRP message initialization
FE7S5' } 8 ggs . BSBW CNXSSEND_MSG_CSB : Send message
1 6§$ ; We are resumed here when the response message arrives.
1 6 g 3 Registers contain:
1 59 . RO: Status
1 0. R2: Address of message buffer
1 61 ; RS: Address of (SB
1 i : Ré&: Address of PDT
} 6 1 : RS: Address of CDRP
1158 30 01 265 ; BSBW CNXSPROCESS_RESPONSE 3 Doalloca;o storage, get status
14 5 E9 01JE 669 BLBC RO,70% : Branch if NACK or connostion broken
197 66 ASSUME CLMCNXSK_RP_TRNSTS_PHO+1 EQ CLMCNXSK RP_TRNSTS PH1B
19i 668 ASSUME CLMCNXSK“RPTRNSTS”PH1B+1 EQ CLMCNXSK_RP_TRNSTS_PH1
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191 ?9 ASSUME CLMCNXSK_RP_TRNSTS PH1+41 EQ CLMCNXSK_RP_TRNSTS_PH2
191 ? ASSUM CLUBSV-STS_PH?* EQ CLUBSY STS PH1
191 7 ASSUME CLUBSV:STS_PH1B+1 EQ CLUBSV STS PH
191 67§ ASSUME CLUBSV STSTPH1+1 ;o SLUBSV,STS-PHZ
S0 13 A% 9A 0191 67 novsz CLMCNXSB_REPLY(R2) ,R
50~ 01 €2 0195 674 SUBL2  #CLMCNXSR RP_TRNSTS PHO ng : Base on zero
06 S0 1 138 675 CMPL  RO,#CLMCNYSK RP_TRNSTS_PH2 ; Check range
63 1A 01 679 8GTRY 80§ ; Out of range reply, die
50 2 Cg 190 67 ADDL OSLUBSV STS_PHO,.RO : Compute bit number in CLUB
00 1C A4 0 E }:g g;g BBSS RO,CLUBSL_FCAGS(R4),708 ; Set status bit for this node
}:g 2 ? § terminate threads -- except for the lLast one
SA AL B? 01A5 6 5 708:  DECW Sbussu,nsccnr(n4>
05 19 O01A8 6 BLSS $ : Branch when done
05 }:a 2 g RSB : Terminate thread
}:? g ? 80$: BUG_CHECK CNXMGRERR,FATAL ; Inconsistent message data received
O1AF 688 E Get here after all available member nodes have been polled.
8}:: 233 ; Evaluate results of the poll and take appropriate action
SO 1C A& DO O1AF 691 S0s MOVL CLUBSL _FLAGS(R4) RO : Get fla? bits for easy handling
0850 09 E1 0183 69§ BaC #CLUBSY_STS_PHO,R0,1008 : Branch 1f Phase 0 not seen
04 50 OC §1 0187 69 B8BC #CLUBSV_STS PHZ,R0,1008 ; Branch if Phase 2 not seen
FE42' 30 8188 694 BSBW CNX$BUGCHECR_CLUSTER : Phase 0 and Phase 2 were seen -- die!
o E e
03 50 09 §1 018F 697 1008: BBC #CLUBSV_STS_PHO,R0,1108 ; Branch if Phase 0 not seen
1080 1 O}Eg 633 BRW UNLOCK _ALL ;: Some node was in Phase 0 -- Bail out and r
0B 50 0OC E1 81(6 00 1108: BBC #CLUBSV_STS PH2,R0,1308 ; Branch if Phase 2 not seen
03 S0 14 SO 1CA 701 BBS #CLUBSY SACIOUT.RO.120$ : Branch if we have commited to backing out
OF37 1 }g% ;85 BRW DO_PHASE : Pretend a phase 2 message has arrive
O}g; ;8; 1208: BUG_CHECK CLUEXIT,FATAL ; Saw phase 2 after commiting to backing out
OA 1C A4 08 E2 §1DS 706 1308: BBSS #CLUBSV_STS PPHASE, = ; Set polling phase B and do it
o}g: ;§a CLUBSL_FLAGS(R4), 1508
}g: ;18 : Polling phase A just completed
03 50 1 01DA 711° BBC #CLUBSV_STS_PH1,R0,1408 ; Phase 1 with good connection not seen
FF § §1 IDE 715 BRW 108 ; Repeat first pollin? phase
FFé 1 }E‘ ;}‘ 1408: BRW 208 ; Perform second polling phase
06 50 0B E1 O1E4 715 1508: BBC #CLUBSV_STS PH1,R0,1608 ; Phase 1 with good connection not seen
1E8 719 BUG_CHECK CNXMGRERR, FATAL : Consistency error == node with good connec
§}EE ;} : seen during polling phase B
1057 31 O01€EC 713 1608: BRW UNLOCK _ALL ; Second phase was unconclusive, back-out
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+SBTTL CNXSDISK_CHANGE = Quorum Disk Connection State Change

+
+

FUNCTIONAL DESCRIPTION:

This routine is called when the '‘connection'’ to the quorum disk has broken
or has been re-established.

CALLING SEQUENCE:

JSB CNXSDISK_CHANGE
Kernel mode, IPL .le. IPLS_SCS = IPLS_SYNCH

INPUT PARAMETERS:

te
SK_
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
1EF
}EF NONE
81£F OUTPUT PARAMETERS:
01EF
O1EF NONE
01EF
8}5; COMPLETION CODES:
01EF 745 NONE
Q1EF 74
015F 74 SIDE EFFECTS:
O1EF 748
01EF 749 RO arnd R1 are destroyed
81EF 750
1EF 751 ;==
01EF 755
01EF 7535 CNXSDISK CHANGE::
01EF 754 GSBINT #1PLS_SYNCH ; Save and raise IPL
3¢ BB O01FS 755 PUSHR  #*M<RZ,R3,R4,RS5> : Save registers
54 00000000'GF DO O01F7 756 MOVL  5°CLUSGL CLUB,R& : Address of CLUB
53 10 A4 DO O1FE 757 MOVL  CLUBSL LOCAL CSB(R4),R3 : Address of Local CSB
S0 1C A6 O EF 0 753 EXTZV  #CLUBSY QF ACTIVE,#1, - ; Extract quorum file active bit
3 8 75 CbUBSL_FLAGS(Rk).ﬁO :  from CLUB
60 A3 01 09 50 FO 8 760 INSV RO, - ; Insert quorum file active bit
020E 761 #CSBSV QF ACTIVE.#1, = : extracted from CLUB into the
0E 76; CSBSL_STATUS(R3) : local CS
FDEF' 30 0? 76 BSBW CNlﬁatAﬂ_CSBS : Iterate over all CSBs
06 50 E9 1 72& BLBC RO,30% : Branch when done
00 60 A3 1A E2 0214 765 BBSS  #CSBSV_SEND STATUS, = : Set status request bit
19 769 CSBSL_STATUS(R3) ,20s
05 }2 ;g 208: RSB
Fbgg' gg 1A 733 308: BSBW CNXSCHECK_QUORUM ; Hang if necessary
03 10 770 BSBW SCAN : Look for work to do
3C BA 144 POPR #*M<R2,.R3,R4 RS> : Restore roEistors
77§ ENBINT ; Restore IP
05 77 SB : Return
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.SBTTL CNXSCHANGE _QUORUM - Adjust quorum
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; FUNCTIONAL DESCRIPTION:

Request that the cluster quorum be updated to a
specifi value. This requires a full cluster state
transition to agree on a new value. The value is
adjusted so as not to lLeave the cluster without a
quorum and so as not to risk foritioning given a
universe of the nodes currently in the cluster.

CALLING SEQUENCE:

JSB CNXSCHANGE _QUORUM
IPL is IPLS_SCS

The requestor can determine that the operator is complete by
Phis D¥e'1s cloared after the Quorus has been sdjuscedr ="
INPUT PARAMETERS:
R1 is new quorum value
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
RO is success status.
SIDE EFFECTS:

R1 is destroyed.

q

0

o
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CNXSCHANGE QUORUM: :
PUSHR

C B8 #*M<R2,.R3.R4,R5> : Save registers
0 D4 CLRL RO : Assume Yailure
54 00000000°GF 08 MOVL G*CLUSGL_CLUB,R& : Address of CLUB
101C A4 1D E BBS #CLUBSV TRANSITION, = : Branch if a state change in progress

CLUBS& FLAGS (R4) , 208
BBSS #CLUBSY ADJs?gggugo‘- ; Set quorum update request bit

0B 1C A& 1B E2
CLUBSL_FLAG branch if already set

oo~ —=>» ;o oo o oo OO OO OO OO O OO O OrOrOr OO OOrOrOrOrOrOrOrOr OO ON O
q
O
oo

Lo To 1o To -To-To Yo To-To To To Lo -To To Qo To To To To To To To To To To -To -To -To -To ]

POPOIAMNINININININ) = b b b b b b A = 2 O O O O OO O OO
OO NN = OO NN S N = OO BN NS RN = O

AONINLNOININLNIRLNLNINAINLNINLNLNINLNLNINONLNI NI NN N NI NI NN NI NN NI N NN NI NONINININO N AINONININONINONOND)

OO0O0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0OOOOO0OOOODOO0OOOOOOOOOOOC

00A6 C4& 51 B0 MOWW RY, - : Store requested quorum value
& CLUBSW_ADJ_QUORUM(R4)
031? 0 4 108: BSBW SCAN ; Look for work to do
50 C 4 MOVZWL #SSS$S_NORMAL RO : Return success status
C 8A 63 208: POPR #*M<R2,R3,R4,RS> : Restore registers
) b RSB : Return
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SBTTL CNASSHUTDOWN = Request cluster shutdown

CONMAN . 1
V04000 CNXSS

++

FUNCYIONAL DESCRIPTION:

This entry point is called to request a cluster shutdown.
While in shutdown nodlz

LR T

No nodes may join cluster.

1f quorum is lost, shutdown immediately.

When all systems reacn shutdown state, shutdown this node.
CALLING SEQUENCE:

JSB CNX$SSHUTDOWN
IPL is IPL$_SCS

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
RO is success status
SIDE EFFECTS:
R1 is destroyed.

090 900090909090 0909090 0090000000000V NV VIV VeV Ve Ve e e e
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CNX$SSHUTDOWN: :
3C B8 PUSHR  #*“M<R2,R3,R&4,R5> ; Save registers
54  09000000°GF DO 024 MOVL ~CLUSGL _CLUB,R% : Address of CLUB
53 10 A4 Dg MOVL cLuBsL _LOCAL fSB(R&).RB : Local system CSB address
1MI1CA. 02 E BBSS #CLUBSY _SHUTDOWN, - : Set shutdown mode in CLUB
7 CLUBSL_FLAGS(R4) ,408 ; and branch if already set
00 60 A3 OA E2 S 7 BBSS #CSBSV_SHUTDOWN, = ; Set shutdown mode in (SB
6 7 CSBSL_STATUS (R3S ,208
FD9D* Sg 2 73 208: BSBW CNXSBEAN_CSBS ; Iterate over all (SBs
06 50 E 7 BLBC RO,& : Branch when done
00 60 A3 1A E2 026 7 BBSS  #CSBSV_SEND STATU§ = : Request that status be sent
gg 7 CSBSL_STATUS(R3),30s
05 g ; 208: RSB
02€6 0 2c 79 40%: BSBW SCAN ; Look for things to do
50 g1 C ?f MOVZWL #SS$ _NORMAL RO : Return success status
C BA z POPR  #*M<R2,R3,R4,RS5> : Restore registers
5 7 RSB ; Return
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+SBTTL CNXSSEND_ALL_STATUS = Send Status to ALL Flagged Systems

CONMAN
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FUNCTIONAL DESCRIPTION:
This routine is called to send our status to all systems
for whom the send status flag is set.
The routine returns synchronously, status will eventually
et sent or the Link will break and the status will never
e sent.

CALLING SEQUENCE:

JSB CNXSSEND_ALL_STATUS
IPL is IPL$S_SCS

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
R4 is address of CLUB
COMPLETION CODES:
RO
Success (even): Status will be sent or the link will break
Failure (odd): Status cannot be sent, probably because storage
cannot be allocated
SIDE EFFECTS:

R1 is destroyed

b e e e e e e = 2 QO OO OO OO OOV VOV OVOVVO VOO0 W-n
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CNXSSEND ALL _STATUS::
¢ PUSHR  #*M<R2,R3,R5> ; Saye registers
55 1 g MOVL #1.,RS : Init sunnar‘ status
FDB3’ BSBW CNXSSSAN_CSBS : Look for CSB needing status
1350 E9 BLBC RO % $ ;: Branch when done
0D 60 A3 00 EO BBS ocﬁg V_LONG _BREAK, = ; Ignore no?os with permanently
CSBSL STATUS(R3),1os :  connections
08 60 A3 1A E1 BBC #CSBSU_SEND STAtU? - ; Branch if status not requested
CSBSL_STATUS(R3),10s
D 1 BSBB SEND iTAtUS ; Queue status message
03 8 £ BLBS RO,1 : Branch on success
55 8 MOVL RO.R ; Save status
108: RSB
S0 S5 DO 20$: MOVL RS,.RO : Fetch status
2C SA POPR #*M<R2,R3,R5> ; Restore registers
S RSB : Return
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Status to a System SYSLOA. s ONHAN MAR;1
SBTTL SEND_STATUS = Send Status to a System
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; FUNCTIONAL DESCRIPTION:
This routine is called to send our status to a system.
The routine returns synchronously, status witl eventually
et sent or the Link will break and the status will never
e sent.

CALLING SEQUENCE:

JSB SEND_STATUS
IPL is IPLS_SCS

INPUT PARAMETERS:
R3: CSB of new system
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
RO
Success (even): Status will be sent or the Link will break
Failure (odd): Status cannot be sent, probably because storage
cannot be allocated
SIDE EFFECTS:

R1 is destroyed

AR LA LA LA T A TR PR TR P T P P PR TR PR TR T A PR P P AT A PR TR A T PR P P TR T

SEND_STATUS:
PUSHR

NNNNNNNNNNOOCOOONONONON OO WIS SN SN S NS S
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3C BB #*M<R2,R3,R4 ,R5> ; Save registers
23 60 A3 18 EO BBS #CSBSV_LO A% ; Skip if Local system
CSBSL STATUS(R3),208
16 60 A3 00 EO BBS #CSBSY_LONG_BREAK ; Skip if lLong break
CSBSL STATUS(RS) , 308
FDSS' 3 BSBW CNX;AELOC CDRP ONLY
13 S s BLBC ; No memory available
4 AS C9'AF  OE S MOYVAB a*éu LD_STS_MSG : Address of routine to build
9 CORPSL HSGB D(Rg) ; status message
00 60 A3 1A ES BBCC #CSBSVTSEND STATUS : Clear "'send status'' request
s CSBSL StAtus(ns).163
fbﬂg' 38 108: BSBW CN!S;END FORGET ; Setup immediate return
2% S 0 MOVL R3 : Address of CS
50 0000°CF 391 MOVAB Snﬁi 3 Scnding status message text
FD3D' 9§ BSBW CNX COﬂFlG CHANSE : Make this state known
50 1 D 93 ;83: MOVL S*#SS g : Return success
C SA 994 30$:  POPR  #*M<R2R3,R4, ﬁS) ; Restore registers
) 832 RSB : Return
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.SBTTL BLD_STS_MSG - Build Status Message

o
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+

FUNCTIONAL DESCRIPTION:

This routine builds a status message describing the lLocal node and the
cluster of which it is a member.

CALLING SEQUENCE:
JSB BLD_STS_MSG
IPL is IPLS_SCS
INPUT PARAMETERS:
Ri: Address of message buffer
R3: Address of (SB
R&: Address of PDT
RS: Address of CDRP
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:

RO and R1 are destroyed

UILD_STS_MSG:
MOV

Ove #CLSMSGSK _FAC _CNX, = ; Facility identifier
CLSMSGSB _FACICITY(R2)
MOVB #CLMCNXSR_FNC_STATUS, - ; Facility specific function code
CLSMSGSB ungtn2)
MOVL CSBSL gLUB(R ).R1 : Address of CLUB
CLRE  CLMSTSSB_FLAGS(R2) : Clear flags bits
BBC #CLUBSV _CLUSTER, - : Branch if bit not set
cLUBSL_FLAGS(R15,108
BISB  #CLMSTSSM CLUSTER, =  ; Set bit in message
CLASTSSB_FLAGS (R2)
0$: BBC #CLUBSY_OF ACT{VE - : Branch if bit not set
CLUBSL FLABS(R1),208
BISB  #CLMSTSSM OF ACT%VE. - ; Set bit in message
CLMSTSSB_FLAGS (R2)
0s: BBC #CLUBSY SHUTDOWN, - : Branch if bit not set
CLUBSL_FLAGS(R1),30$
BISB lCLlSTiaH SHUTDOWN, = ; Set bit in message
CLMSTS FLAGS(nf)
0s: MOVW CLUBSW_QOORUM(R1), - ; Cluster quorum
CLMSTSSW couon*n(ﬁZ)
MOVW CLuBSW_VOTES(R1), - ; Cluster votes

e S e ——————
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FD 1055 CLMSTSSW CVOTES(R2)
12 A2 26 A1 B0 FD 1 9 MOoVW CLUBSW NODES(R?) - : Cluster nodes
1 CLMSTSSW_NODES (RS)
Sg 10A1 D 1 s MOVL CLUBSL _LOCAL CBB(RI).RO : Address of local (SB
14 A S A0 B 1 MOVW CSBSW _QUORUMTRO), - : Node quorum
8 1 CLH;TSSB nagonunlnz)
16 A2 SO0 A0 B0 1 MOVW CSBsY ¥°TES RO), = : Nodes votes
10 1 CLMSTSSW NVOTES(R2)
1ICA2 2CA1 7 10 1 g mova CLUBSQ FTIME(RY), = ; Cluster formation time
15 1064 CLMSTSSQ_FTIME (R3)
26 A2 3C A D 15 1065 Mmova CLUBSQ LST TIME(R1), = ; Time stamp of last transaction
1A 1 2? CLnirs!n LST_TIME (R2)
18 A2 56 A0 B8O 1A 1 MOVW CSBSW_QDVOTES(RO), = ; Quorum disk votes proposed by local
1F 1 g CLMSTSSW_QDVOTES(R2) i node
1A A2 54 A0 BO 1F 1 MOVW CSBSW kCKDlRHT(RO) = ; Lock manager directory system weight
4 1070 CLMSTSSW_LCKDIRWT (R2)
2C A2 68 A1 DO & 1071 MOVL CLUBSL_MAX_XTN(R1), = ; Largest transaction code
9 1 7§ CLMSTSSL _MAX XTN(R2) : seen
G A2 76 A0 7D 9 107 Mova CSBSQ_REFTIME(RO), - ; Put local reference time into message
032€ 1874 CLMSTSSQ_REF T IME (R2)
3C B8 8 8 1075 PUSHR  #*M<R2,R3,R4,R5> ; Save registers
30 A2 0088 C1 10 28 g 1076 MOVC3  #CLMSTSSS apfsk, - : Quorum disk name
7 1877 CLUBST QDRAME(RI), =  : from SYSGEN parameter
337 1 73 CLMSTSSB_QDISK(R2S
3C BA g 7 107 POPR #*M<R2,R3,R4 ,R5> ; Restore registers
05 0339 1080 RSB
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+SBTTL CNXSRCVD_STATUS = Status Received from a System
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FUNCTIONAL DESCRIPTION:
This routine is called when a status message is received.
Data Irol the nossag’ is copied in the CSB. A cluster
transition may be initiated as a result of seeing the
message.

CALLING SEQUENCE:

JSB CNXSRCVD_STATUS
IPL is iPL$_SCS

INPUT PARAMETERS:
:if ?gaso ] adgsoss
Re:  POT address T T e
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:

RO-RS5 may be destroyed.
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50 3300'2? o
Fega' 59

S 64 AS DO

64 A
60 A3 00000700 8F CA

; Address of (SB

; Sending status message text

; Make this state known

: Save needed rﬁaistcrs

: Address of CL

; Clear out received status bits in CSB
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“QF ACTIVE ! =
c;asn suOtoogu>. -
CSBSL_STATUS(R3)
05 0C A2 00 €1 035 BBC #CLMSTSSV CLUSTER, =  ; Branch if bit clear
; CLMSTS$B FLAGS(R2S,18
00 60 A3 08 €2 035 BBSS  #CSBSV CLCUSTER, - : Set bit in CSB
g cSBSL STATUS(RS) .18
05 0C A2 01 E1 1% BBC #CLMSTSSV OF ACT;VE - : Branch if bit clear
6 CLMSTS$B FLABS(R2),2$
00 60 A3 09 €2 036 BBSS  #CSBSV QF Actx¥e. - :; Set bit in CSB
é CSBSL STATUS(R3) . 2%
05 0C A2 02 E1 2% BRI #CLMSTSSV _SHUTDOWN, = ; Branch if bit clear
CLMSTS$B_FLAGS(R2) .38
00 60 A3 OA E2 B8SS  #CSBSV SRUTDOWN, - : Set bit in CSB
CSBSL_STATUS(R3S,3$
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3s: BBSS ccsasVSSIArg§R CVD‘ ; Add status received flag
4$: BBS ccsgk MBER -' ; Branch if remote node is a member

% ;HATUS(ﬁS),SS : of the local cluster
MOVW CLMSTSSW _NQUORUM(RZ), = ; Remote node's quorum
MOVW

w =
TSSW _NVOTES(R2), = ; Remote node's votes
MOVW

BSW
MOVW
MOVW
58: SUBL3

V04-000 CNKSRE
00 60 A3 19 E2
1960 A3 01 EO
52 A3 14 A2 B0
50 A3 16 A2 80
6E A3 12 A2 80
56 A3 18 A2 80
56 A3 1A A2 B0

50 68 A6 2C A2

-

t
v

S

R2), = ; Number of nodes in ~emote
;s node's cluster
. = 2 Proposed votes for quorum disk

]
~N
e

R2), = ; Lock manager directory system weight

S PP NNOODDoONoN— |

O 0000000000 NNNNN Oe

(
Vv
E
K
R
STSSL_MAX
UBSL _MAX

BGEQ ;s No update needed
MOVL LMSTSSL _MAX X 2), = ; Update local information
CLUBSL _MAX_XTN(

i
S~
g
4
S
3
3
i
% = ; Update largest transaction seen
3
g 10s: MOVZBL gest “QDNAME (R4) ,RO
:
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68 A6 2C
50 0088
30 A2

:
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; Is Local name dofinod?

; 1f equal, then can't be the same
: Compare to received name length
: Branch if different

s Savc registers

; Quorum disk names match?

NOYOIOY =V OIYOIYOIOYO OV VOV
or

CMPE  RO,CLMSTSSB_QDISK(R2)
20§

PUSHR  #*M<R2,R3>
CMPC3  RO,CLUBST QDNAME+1(R4)

CLnsrgsa G01SK+1(R2)
POPR 58?‘"

BBSS  #CSBSV QF SAME
CSBSL 51afus<a3) 208

BBSS  #CSBSY SEND srAtug
CSBSL_STATUS(R3) bs

BBS #CSBSV HEHBER
CSBSL STATUS(
Mova CLMSTSSQ_REFT
CSBSQ_REFTIME

[+ ]

=

m

[ =]
IREIALETE TR

31 A2 0089 C4

0
§
05 60 A3
00 60 A3
05 60 A3 01 EO 8

-

Restore rogistors
Branch 1 isk names differ
Remember that disk names match
and branch if already known to match
Just set same bit, send status so
remcte node has same opportunity

OO0 WVMWO=wn= PO
WP OMNOUSS N

-
>

: member of the lLocal cluster

“3- : Branch if remote node is a
Iﬂgi . = 5 Store reference time
(R3)

764 A3 40 A2 7D

3 Dispatch on state of this node

BBC #CLUBSV INIT
cLuasL FLAcsZna) 3008

BBC tcsg

cSBSL SIATUS(ﬁs) 1008

Branch to exit if initialization
flag is not yet set

Branch if remote node is not

a member of the local cluster

6E 1C A6 13 B
05 60 A3 01 E1

°°ﬂﬁﬁﬂﬂﬂﬂﬂﬂﬁﬁﬁﬁ§m P>
SHHTMmTMmTTMTMTME NN ONNOMA OO~ —

LA TR TR T

D9
The local node is part of an existing cluster.

Update quorum calculation to reflect any chanac seen by the remote node,
for e.ample a change in status of the quorum

:
'
i
§ gggi SN!SCHECK_OUORUH ; Perform dynamic quorum check
%
5

FC24' 30
64 Branch to common exit

1008: BBC #CLUBSV _CLUSTER ; Branch if local node is not

4D 1C A4 00 E1
§ CLUBSL FLAGS(R65 2008 : a cluster member

; Local node is a cluster member.

——— e e
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11 3
;E 11%’ : If remote node is a member of another cluster, bugcheck one of the
E }} g ; clusters. It is illegal for two clusters ever to see each other.
: #CSBSV_CLUSTER, = ; Branch if remote node is not a
doptesds font s E } ? - nggk $$k¥US(R3) 3008 ; member of another cluster
20 A2 30 A6 D1 E8 1 § CMPL CLUBSA FTIME+4(R4), = : Compare high order foundation times
0 1 s%nits!n_rtlnE&a(né)
S 1A ED 1204 BGTRU ; We are younger, so we die
;8 1F EF 1205 BLSSU 120% : Other 1s younger and should die
1CA2 20A6 D F1 } 9 CMPL c‘H’?E;S’}?EﬁE?Az,' ; Compare Low order foundation times
E 3 ;g 1 § BGTRU ?#83 = ; We are younger, so we die
%F 1F F8 1 g BLS3U 1208 : Other is ¥oungor and should die
28 A2 40 A& D1 FA 1210 CMPL CLUBSQ _LST _TIME+4(R4), =; Compare high order transition times
FE 1211 %%HSTS!G_LST_TIHE+6(R2)
3 1A FF 1 1; BGTRU (1} 3 ; We are younger, so we die
56 1F 0401 121 BLSSU 1208 ; Other is younger and should die
26 A2 3C AL D 483 12146 CMPL CLUESQ _LST _TIME(R4), = ; Compare low order transition times
408 1215 C%HSTS!O,LST,TIHE(R?)
1A 1A 0603 121 BGTRU 1 83 : We are younger, so we die
10 1F 040A 1 19 BLSSU 1208 ; Other is younger and should die
OC BB 840( 1218 PUSHR  #*M<R2.R3> ; Save registers
S 10 A& DO O0Q4O0E 1219 MOVL CLUBSL _LOCAL_CSB(R4) ,R2 ; Local C5B address
b 68 A 00 0415 1220 MOVL CSBSL_SB(Ri).Rg : SB for local system
5 68 Ag DO 0416 1221 MOVL CSBSL_SB(RJ3) R : SB for remote system
18A3 18A2 06 29 Q1A 1222 CMPC3 ggggsseg;gs?g?ﬁ = _ i Compare system ID's
0 82 § } g POPR §9§3- YE;;HID(Ri)' ; Restore registers
05 TF 0452 1538 BLSSU 1208 : Other should die
82 : } 7 1108:
2 2 } § : Should put code in RO to explain the bugcheck
FBD9' 30 0424 1231 ° BSBW CNXSBUGCHECK _CLUSTER ; Bring down local cluster
" 1? 02 ; } ; . BRB 300% ;s Exit
§4 9 1234 : Set here if we believe that the other cluster should die.
02 3 } ; : Send it status which may help it to realize this.
¥ SS #CSBSV_SEND _STATUS, = ; Request that status de sent
Aendtack 82 g } s 1208 e SSBSL-STA!US(RS).13OS .
12 11 04 } 4 1308 8RB 00$ : Branch to common exit
2 } 21 : Get here if local node is not part of a cluster
0% CMPB CLUBSB_CUR _CODE(R4), - ; Is this node forming a cluster?
e Eagongts s 434 } 22 0 octnculsx,!tn,roan
8A : 436 } 25 335" 3EL=STSSV CLUSTER : 3?:222 :: 2::ote node is not
o e o LB cemstto rAGhhas.anos | wicluster ember T
- : Requ
et donliih ad i 26 } 23 o §b§2 L_FLAGS(RE) 2108 ; agort cluster formation
00 N 22 } E? 2108: BRB : Branch to common exit
462 1252 ;
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462 1253 ; Common exit after receiving a status message.

22 } g ; Deallocate message buffer, prepare to scan for work to do, and return
Os gA 462 1 9 $00s: PoOPR #*M<R2 ,RD> ; Restore registers
FBBY' 30 0444 105 BSBW  CNXSDEALL MSG_BUF_CSB ; Deallocate message buffer
6D ag 22; } gg ggga START_TIMEOUT ; Look for something to do
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22: § «SBTTL CNXSRCVD_TRNSTS - Received Transition Status Request Message
G4A
G4A 4 ;
22: 5  FUNCTIONAL DESCRIPTION:
LA 9 This routine 1: called when a sransition status request message
44A 63 is received, A reply 1: sent ndicating whether or not the specified
LGA s transition in in or prior to Phase in or post to Phase 2, or in Phase
LLA 0 1 while this nodo does/doesn't have a connection to the coordinator.
1Y) 71 The purpose of this message is to allow a node caught in Phase 1 when
§22: ;i its connection to the coordinator breaks to figure out what to do.
G4A 74 ; CALLING SEQUENCE:
044A 75

JSB CNXSRCVD_TRNSTS

044A 7 IPL is IPLS_SCS

044A 7

044A INPUT PARAMETERS:

044A 0

044A 1 R;: Message address

044A i 3 CSB of sending system

044A R&: PDT address

044A 4 RS: CORP address (uninitialized)

~
LR LR LR L L A N A R AR e e E  E T LT T I ST E AL C

044A 8
822: g OUTPUT PARAMETERS:
0cin 8 NONE
044A COMPLETION CODES:
044A
el
0&2: SIDE EFFECTS:
&22 RO-R5 may be destroyed.
GA
44A CNXSRCVD_TRNSTS::
52 46A PUSHL R2 ; Save address of message
FBBI‘ 044C BSBW CNXSINIT_CDRP Initialize the CDRP for the response
POPR #*M<R2> Restore address of message

CSBSL_CLUB(R3),

MOVL R& Address of CLUB
SUBL3 CLHCN!SL XTN_18( 2%

Conplro transition ID in lossago with

huau LST_XTN(R RO last otod transition
LF BGTR Branch f nconsistent
2B BEQL 208 Branch if same and return Phase 2

: Mere if ID in message is greater than last completed 1D

5 SUBLS  CLMCNXSL_XTN_ID(R2) Compare transition ID in message with
CLUBSL_COR_XTN(R&) éo : current transition
g%?g ?gt : Branch if inconsistent

$ : Branch if same and return Phase 0
: Here if ID in message matches current/last unsuccessful ID

50 48 A4 0OC A2

(=2
&
o~
>
— ) el ) ) — ) i ) ) ) ) il ol ol ) - = - ) ) ) b b - ) ) ) ) D = D - - D - D - - ) D D D D e el D D e D D o el ol el e e z °

b s s s e e e = QO OO OO OOOO VOOV OOV OOV OO

NOWN S AN = OV NS LWIN) = O V0O NS LN = OO0 00 NN
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50 8F 59 A4 91 262 } } CMPB sLuggsxgglozraéE(R6). = ; Is phase UNLOCK?
16 13 4; 1 BEQL 18& - ; Branch if UNLOCK and return Phase 0
G BF S9A4 9N 27 } CMPB SLuatgxggRP:?ASE(Rk), = ; Is phase before or after Phase 1?
OF 19 0475 1 5 BLSS 1§k - ; Branch if before ghaso 1 and return Phase
1M 14 2; } g BGTR 20% ; Branch if after phase 1 and return Phase 2
2;% } 9 : Here if Local system is in phase 1 of a transition
51 SC A4 °8 479 1 s . MOVL  CLUBSL_COORD(R4),R1 : €SB of coordinator
0C 60 A1 00 E 470 1 BES ICSESV LONG _BREAK, = ; Branch if broken and return Phase 1B
482 1 g CSBSL_STATUS(RT), 308
03 0D 0482 1 PUSHL tgknc0xsx_ap_rnn§rs_Pu1 : Return Phase 1
166 N 2 e } g BRE 4 : Branch to common exit
01 DD 04 g 1334 108:  PUSHL  #CLMCNXSK_RP_TRNSTS_PHO ; Return Phase 0
10 N OziA } 5 BOR 40% : Branch to common exit
04 DD 048A 1 ? 208: PUSHL  #CLMCNXSK_RP_TRNSTS_PH2 ; Return Phase 2
T | 0282 } g 8RB 40% : Branch to common exit
05 0D 84 1340 308: PUSHL  #CLMCNXSK_RP_TRNSTS_PH1B ; Return Phase 1 (coodinator connection bro
CS 13A2 O E1 0490 1341 B88C #CLMCNXSV_RP_TRNSTS_CMT, = ; Branch if commitment not requested
49 1 4; CLMCNXSB _REPCY(R2),%0%
00 1C A4 14 E2 95 134 BBSS #CLUBSY BACKOUT, - ; Set backout inhibit flag in CLUB
4O 1344 CLUBSL FLAGS (R4S ,40$
50 9A 049A 1345 40S: MOVZBL #CLMCNRSK FNC DESC.RO Facilit‘ specific function code
OE69 30 0490 1 5? BSBW CNXSINIT_STD RESP : Init CDRP for c¢tandard response
36 AS 90 86A0 134 MOVB #1,CORPSC_VAL3+2(RS) : Store success in ACK field
37 AS § F6 04LAL 1348 CVILB  (SP)+,CDRPSL_VAL3+3(RS) : Store reply data
FBSS' 3 82:8 }%gg BRW CNX&RéSP_fORGET ; Send response message and forget it
04AB 1351 90%: BUG_CHECK CNXMGRERR,FATAL ; Inconsistent state of message and this sys
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figuration Manager 1
= Start random CLUB-based

+SBTTL START_TIM

E = Start random CLUB-based timeout
.SBTTL STARTCLONG_

SEP-1984 00:07:29 LOYELOR. SRESCoNMAN MAR: 1
IH OUT - Start long random (CLUB-based timeout

g

+
+

FUNCTIONAL DESCRIPTION:
If the CLUB fork block is free, start
An immediate return is mad
timout occurs, the thread
CALLING SEQUENCE:
JSB START_TIMEOUT
JSB STARTCLONG_TIMEOUT
IPL is IPLS_SCS
INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:

RO=-R5 are destroyed

timeout.
to the callor. when the
umps to SCAN.

START_LONG_TIMEOUT:
MoVzw

WL #20000,R0 : 2000...19999 ms timeout
BRB DO_TIMEOUT
START_TIMEOUT:
MOVZWL #5000,R0O : Range is 500..4999 milli-seconds
DO_TIMEOUT:
PUSHL RO ; Save timeout range
BSBW CNXSSEND AkL STATUS : Send status as necessary
DIVLg : Make range max/10...max-1
SUBL f P)* : Update random number range
BSBW (Nlikkﬂbﬁﬂ ; Generate a random number
ADDL2 RO,R3 : Save timeout in R3
BBS #CLUBSV_TRANSITION : Branch if activity in progress
CLUBSL_FLAGS(R4), 30s
MOVAB CLUOSB FORK BLOCK(R&) RS Address of transition fork block
BBS ICLUBF gsv FXB BUSY : ‘Branch if fork block in use
LUBFKB L STAtOS(nsf 308
;agh : TQE in use?
BBS lCLUE‘V-lNlT. - ; Branch if initialization complete

Page 30
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v04-000 LONG_?IHEBUT - Start lgng random ( -SEP-1334 8&:89:58 SYSLOA.SRCICONMAN.MAR; 1 o (?6)
4E8 141 CLUBSL_FLAGS(R4) 408
kig 1411 308: RSB o
4E9 141
Gk 101 08
253 }2}; : Do timeout, time in milli-seconds in R3
51 30 4E9 1417 50s: MOVZWL #TQESK_LENGTH,R1 : Size of timer queue entr
0000C000° GF 4E 1618 JSB GEXESALONONPAGED : Allocate one . ’
FBOB' 4F2 141 BSBW CNX’R%SOURCE-CHECK :; Watch out for totally exhausted resources
3A LFS 14 ? BLBC RO,70 ; Can't allocate memory
8 A 1 4F8 14 MOVWw R1,TQESW _SIZE(R2) : Store size
A A F FC 14 § MOVB  #DYNSC_TOE,TQESB_TYPE(R2) ; Store type
14 A & S 14 MOVL R4, TQES FﬁA(RZ) 3 Store time delay and CLUB address
0084 gk 5 506 14264 MOVL RS.C%UB C_TQE(R&) ; Save TQE address in CLUB
S 8 589 1425 MOVL R2,R : Hogo address of TQE
AS O S 1) 9 MOVB #TAESC_SSSNGL TQES&_ROTYFE(R ) ; Store type of timer queue entry
OC_AS 37°'AF 510 14 MOVAB  B“80$ rossb_rﬁc(RS) ; Store address of timer fork process
$2 00 00002710 8F S3 7A 0515 17428 EMUL  R3,#10+10005#0,R2 : Get milli-seconds and cvt to 100 ns. units
S0 00000000°GF 7D 515 1429 MOVQ G*éxssso_svérlns.no : Get current time
S0 c0 0S5 14630 ADDL R2.R ; Add to current time
51 § D8 0528 1431 ADWC R3,R1
00000000°'GF 16 85 B 14 i JSB G EXESINSTIMQ : Insert in timer queue
05 g 1 }2 ? RSB : Return
: L] NXSCLUB_WA ; Wait a second or so in the CLUB
FACB' 30 85 1435 708 B8SB s$CLuB IT i d i
B2 11 82 2 }2 9 BRE (1} 3
8; ; }2 g : Egnctzoro as a timer fork process to proceed
: uts:
85 7 1640 ; oy CLUB address
g ; }221 : RS TQE address
350 55 DO 0537 1665 80s: MOVL  R5,RO : Address of timer queue entry
00000000°'GF 16 053A 1444 JSB G~EXESDEANONPAGED : Deallocate it
0084 C& S5 N S4g 1445 CMPL RS,CLUBSL_TQE (R4) : Is this timeout wanted?
06 12 054 1449 BNEG 90§ : Branch if not and drop it
0084 C& D& 0547 144 CLRL CLUBSL_TQE (R4) : Clear pointer to TQE
08 10 0548 1668 BSBB SCAN : Set up return address, look for work
D : MOVAL  G*EXESAL _TQENOREPT.R ;: Use non-repeating timer queue entry
55 00000000°GF 2 ggz }220 90% 7 “EXESAL T 5 i i

et T OAMMOMADZ R RO =TOMYMOMNDZERM R =~ITOMMOMNDZE R r=ITOMMOMNDZE N =ITOMMMOND
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ok for work to do -SEP=1 SYSLOA,S5RCICONMAN.MAR; 1
+SBTTL SCAN = Look for work to do

Clust
AN -

FUNCTIONAL DESCRIPTION:
This routine is called whenever it might be appropriate to
look for something to do. These instances include timeouts
during initialization and after receiving status from nodes.
CALLING SEQUENCE:

JSB SCA
IPL is IPL$ SCS

INPUT PARAMZTERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO-R5 may be destroyed.

OO NOMN S AN — OO 00 NON N ESWN) = OO O N NS LI

AR AT ETETE PR PR TR TR TR PR PR PR TR PR TR T .o.-.c.....-!o.o...o.'.

FD1D 30 SCAN: BSBW CNXSS ND JALL_STATUS : Send status as needed
70 50 E9 BLBC RO,16 : Exit if couldn't send statu
6E 1C A& 13 E1 BBC #C UB&V INIT, - : Branch if SYSINIT initialization incouploti
cLuBsL_FLAGS(R4),1708 |
69 1C A& 1D EO BBS #CLUBSY TRANSITION, = ; Branch if activity in progress |
CLUBSL_FLAGS(R4),1708 : = and drop thread |
55 00CC c4& 9 MOVAB CLUBSB _FORK BLOCK(R&),RS5 ; Address of transition fork block |
SF 1CAS 00 E BBS #CLUBFRBSV_FKB BUSY, = : Branch if fork block in use i
CLUBFKBSL STATOS(RSS,1708 a
58 1C A& 00 EO BBS #CLUBSY _CCUSTER, - : Branch if this node is cluster member
CLUBSL FLAGS(R&’.ZOOS

Local node is not a member of a cluster.
Investigate joining or forming a cluster.

Be e Be e

CsSB k STATUS(R 1303
88C #CS

US_RCVD
cssgk STA! scn§) {308
BBS #CSBSY_ CLUSTER

a long break
Branch if status not received

FAg9‘ ;0 BSBW CNXSINIT_CSBS ; Clear out locked, selected bits
1 C CLRQ R1 : Rl is lLast CSB irom a cluster node 1
; R2 is number of cluster nodes seen
FAB4L' Sg BSBW uNxSSSAN CSBS : Jterate over all known CSB's
20 8 E BLBC RO : Branch when done
L s Branch to skip there has been
1A 60 A3 00 EO BBS cc§ $V_LONG_BREAK, Branch kip if there has b

1560A3 19 £
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07 60 A3 08 EO ;
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Branch if remote node is a cluster
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v84-000 SCAN - Look rguork to do ’ g-SEP-1gg4 84:89:}8 SYSLOA,.SRCICONMAN.MAR; 1
CSBSL _STATUS(R3), 1108 ; member
0B 60 A3 11 E3 BBCS OCSBkV SELECTEg - ; Mark node selected
sgstL-SYATUS(R §,1308
9 N BRB $ ; Join common exit
S% D 1108: INCL Ri ; Count cluster member node
) D 3 TSTL R ; Seen a cluster node before? g
00 1 . BEQL 120% : Branch if no ‘
E Could check that R3 and R1 represent (SB's from the same cluster
» 1 R 8? 1; gs gggL R3.R1 ; Update Last seen cluster node
51 D5 140%: TSTL R1 : Any cluster members seen?
W 12 BNEQ 15C$ ; Branch if members seen

E Consider whether it is feasible to try to form a cluster

BBS #CLUBSV_NO_FORM, -
CLUBSL _FLAGS (R4S ,1

MOVL  CLUBSL LOCAL Ssa(a

TSTW csggu_Vores«R )

23 1C A6 12 €O
53

; Branch if cluster formation is

Local CSB acddress
; If Local node has no votes, don't

608
4) ,R3 ;

(= 1=

1
5
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4 :
3 ;
1A BEQL 16 : try to form cluster
FAGC' 30 BSBW CNXSQUORUM_CALC ; Compute votes, quorum, nodes
5 N "N CMPL RO,R1 : Is there any possibil*ty of a quorum?
1% 1F BLSSU 1608 : No quorum possible, go to common exit
00Cc8 ¢4 O D3 BITL 811, - : Has a foreign cluster heen seen recently?
CLUBSL _FOREIGN_CLUSTER(R&)
B 12 BNEQ 160% ; Branch if yes and don't try to form a clus
o N E BRB FORM_CLUSTER ;: Try to form a cluster
6E A1 S% B1 C 1508: CMPW R2,CSBSW_NODES(R1) ; Do we perhaps see all members?
0 1F  05C BLSSU 1608 ; Nothing to do right now
028C 3N gg BRW JOIN_CLUSTER ; Try to join a cluster
FEEE 3 gg 1608: BRW START_TIMEOUT ; Begin a timeout and then rescan
05 gg 1708: RSB ; Exit, dropping thread
g% : Here if a cluster member looking for something to do
03 1C A& 17 E1 0SC 2008: BBC #CLUBSV _LOST_CNX, = ; Branch if no cluster connection is broken
gb CLUBSL _FLAGSTR4) ,2208
o180 N Sg BRW RECONFTG_CLUSTER : Need to do failover
55 g g 5D 2208: MCOML #0,RS ; Accumulate shutdown bits
FA23' 5D BSBW CNKSSSAN_CSBS ; Iterate over all known CSB's
o0 50 E gb BLBC RO,240% : Branch when done
07 60 A3 01 E1 E 3 BBC 0c§2:v MEMBER, - ; Branch if not a cluster member
5€ CSBSL_STATUS(R3), 330:
50 60 Ag D2 gE ? MCOM CgBtg_STATUS(R ).R
S A E BICL RO,R : Accumulate AND of all shutdown bits
5 EE i 2308: RSB
06 55 0A E1 E 4 2408: BBC #CSBSV_SHUTDOWN,RS5,2508 ; Branch if not ready to shutdown
5F 5 BUG_CHECK OPERATOR,FATAL ; Cluster-wide shutdown
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v04-000 SCAN = Look for work to do 9-193 8 89 33 !SYSLOA. 0NHAN.HAR;1 i (?’)
FS 1
M"M1CAL 1B EO Fz 122? 2508: BBS #CLUBSV_ADJ QUORUM, = ; Branch if quorum adjustment requested
gFA 12 s CLUBSL _FLAGS(R4) ,260% |
1055 03 E1 O5FA 1 BBC #CSBSV™QF _SAME,R5,2708 ; Branch if not all members have same disk |
5 0 gg EF ZFg 127? EXTZV lgSBSV QF _ACTIVE. M1, - ; G': :NDR f all member QF active bits |
: nto
50 1CAs 01 19 ED 68 127; CMPZV  #CLUBSV_QF VOTE,#1, - ; Compare to present state of quorum disk
689 157 asL _FLABS(R4) R0
03 13 0609 1574 BEQL ; Branch if present state is 0K
0508 3N g : }S;S 2608: BRW ADJUSI _QUORUM ; Attempt to adjust quorum/quorum disk
2 E }é;g ; Nothing to do right now, so drop thread
05 060E 1573 5708: RSB
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.SBTTL FORM_CLUSTER = Try to form a cluster

+
+

FUNCTIONAL DESCRIPTION:

This routine tries to form a new cluster. It assumes that no
cluster is known to this nade.

CALLING SEQUENCE:

J$B FORM_CLUSTER
lPL is IPLS_SCS

INPUT PARAMETERS:

OO0 O0O0OO0O0O0OVOO0O0O0OVOOOO0OODOO0O0OOOOO Ca

ooooooooorororOFOMOMONOMOMOMOAOOOOrOrOrOOOMOMOMONOM l"-o
I TATMTITITMYMTMITMTMTMTTM TR

Ve D0 N B0 00 0000000009000 9000909090909 00000W0000eVeVeNe Vet

} i
i
i
}J 9
1389
1590
i
139
1594
1398
§ }gg? NONE
0 1593 OUTPUT PARAMETERS:
0 1600
0 }gg1 NONE
8 160§ COMPLETION CODES:
0 1604
0 }205 NONE
§ }g§z SIDE EFFECTS:
060F 1609 RO-R5 are destroyed
060F 1610
g 10 -
060F 161§ FORM_CLUSTER:
058F 30 O060F 1614 BSBW INIT _TRANSITION : Initialjzation for becoming coordinator
50 A3 BS 061; 1615 TSTW CSBSQ_VOTES (R3) ;: 1t local node has no votes, don't
6A 13 861 1619 BEQL 50% ; try to form cluster
S8 A& 01 90 0617 161 Move #CLMCNXSK _XTN_FORM, = ; FORM transaction
0618 1618 CLUBSB_CUR_COBE (R4}
2C AL 50 A6 7D §gl }218 Mova Etgggg_gg?nz%gifkk). = ; Define foundation time of cluster
00000018'GF 06 28 06 g 1621 MOVC3  #CLUBSS FSYSID, = : Define founding system ID
26 A& 627 16 i s*scsssx LOCAL§B0 $s8$8 SV§TEHID.
629 16 CgUB‘B YSID(R&)
84 g 9 1624 CLRL R ; No CSB for nossa?
50 0000'CF 1625 MOVAB TRYFORM_MSG,RO : Trying to form cluster message
F9CD* ; § 16 9 BSBW CNXSCONF1G_CHANGE ; Make status known
FOCA® 16 BSBW CNX&BCAN cS8s ; Examine all
26 50 E 3 16 BLBC RO,20% ; Branch when dono
164 60 A3 19 E1 16 BBC #CSBSV_STATUS RCVD : lgnore nodes that haven't sent
63E 16 S8 : STATUS(R3),108  : “status
OF 60 A3 1A EO 06 1631 BBS JCSE U_SEND STATU? ; Ignore nodes that need status
43 16 i cses 81Atus<n3). 0s
OA 60 A3 00 EO 0643 16 BBS #CSBSY_LONG REAK - ; Ignore nodes with whom the connection
48 1634 CSBSL_STATUS(R3),f08 : “is broken
50 Ag ?i §‘B }2 5 ;éar % gsu VOTES(R3) : Ignore nodes with no votes
&
00 60 A3 ?1 E 64D 16 9 BBCS #CSBSV_SELECTED, - ; Mark node selected

!
| CE—
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16 CSBSL _STATUS(R3),108
3 D §é§ 1 33 108: PUSH Rg = : Save context register
008C €3 20 00 6E 03 o¢ : }§29 HOVCS  #0, (P 30, i Rrenotome T 0
C 164§ CSBSB_RODEMAP (R3)
<RY>
08 BA C 164 POPR #*M<RS
05 E 1644 RSB
65F 1645
g3 g4 0%
65F 1648 ; Selected nodes are the possible population from which to form a
gg: }22 : cluster.
FO9E' 30 065F 1651 ° BSBW CNXSQUORUM_CALC ; Compute votes, quorum, nodes
51 50 D1 066 165; CMPL RO, R1 ¥ : i ghero any pogsibility of a quorum?
1A 1F 866 165 BLSSU S0 ; No quorum possible
0OACD 30 ggA }ggg BSBW LOCY _NODES ; Attempt to lock selected nodes
§66A 1659 : Have locked all possible nodes.
gg: }ggs ; Assign temporary CSID's to nodes.
F993' 30 §66A 1659 BSBW CNXSSCAN_CSBS
14 50 E9 6?0 1660 BLBC RO,60% : ALL done
0B 60 A3 11 EI 0272 1221 BBC ggggtvsgi%sgzsgs ZOS : Branch if not selected
F988' 30 8675 1665 BSBW CNXSASSIGN_CSID ; Create a CSID for the selected node
05 S0 Eg 0678 1664 BLBS RO,408 : Branch on success
00 1C A& 11 E3 0678 1665 BBCS #CLUBSV_UNLOCK, = : Request that everything be unlocked
oego 1666 CLUBSL_FLAGS(R4), 408
05 Og ? }gg; 40%: RSB ; Resume scan
oBc2 31 §2 1 }298 508: BRW UNLOCK_ALL ; Bail out of transaction
0BAD 30 02 ; 12;1 60%: BSBY CNXSCHECK_UNLOCK : Check for unlock request
§28; }252 : Prepare to describe all candidate nodes to all other candidate nodes
637 1675 FORM_DESCRIBE:
SA A gb 687 1679 CLRW CLUBSW _MSCCNT(R4) : Count of responses to wait for
F973' 30 068A 167 BSBW CNX&ZCIN_CSBS : Scan all CSBs
76 S0 E9 068D 1673 BLBC RO,130% : Branch if scan done
3160 A3 11 E1 69? 167 B8BC #CSBSY SELECTEg - : Branch if not selected
95 1680 CSBSL_STATUS(R3S,10$
1 10 A4 go 93 1681 MOVL CLUBSC _LOCAL CSB(R4),R1 ; Local CSB address
0 4C A3 639 1682 MOVIWL CSBSW TSID IBX(R3) RO Subzoct node CS1D index
00 008C C1 SO E 9 16 BBSS RO,CSBSB NODEMAP(RT),S$ : Mark Local node able to see node
1E 60 A3 00 E 1684 58: BBS #CSBSV_LONG_BREAK, - ; Branch if permanent break in
1685 CSBSL_STATUS(R3),f08 :  connection
19 60 A3 18 E0 16 9 8BS #CSBSV _LOCAL, - : Branch if local CSB
6AD 12 CSBSL_STATUS(R3),108
F950°* 8 AD 1 g BSBW CNXSACLOC _CDRP_ONLY : Get a fork block
94D g 16 BSBW CNXSRSSOURCE-CHECK ; Watch out for exhausted resources
n gg £ 16 BLBC RO,20 : No memory available
48 AS 0 6 1691 MOVL R5,CORPSL _VAL8(RS) : Address of node to talk to
L4 AS 64 E A 129§ MOVAQ CLUB’L_CSBOFL(R&). - : Address of CSB Listhead
E 169 CORPSL_VAL7(RS) )
SA AL B6 E 169 INCY CLUBSW_MSGCNT (R4) ; Increment waiting count
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7 10 06C1 1695 BSBB 40% ; Describe noces .
F9gA' 3 ggi }639 BRW CNXSSCAN_CSBS_FORK ; Fork and continue scan |
05 6E§ }233 108: RSB |
F936' 31 %EZ }? ? 208 : BRW CNXSSCAN_CSBS_RETRY ; Wait and resume scan |
CA 1702 :
gg: }; 2 : Tell a node about all of the others
52 44 25 08 6CA 1705 LOS: MOVL aCDRPSL _VAL7(RS) ,R2 : Next CSB to describe
& AS S2 D gc 1; 9 MOVL  R2,CDRPSL_VAL7(RS5) : and save it
D2 1 ASSUME CLUBSL_CSBQFL EQ 0
54 52 D1 06D 17 g CMPL R; R& ; At end of Llist?
26 13 0605 17 BEQL  125s : Branch if done
EE 60 A2 11 E1 06D7 1710 BBC #CSBSV_SELECTED, - : Branch if not selected
6DC 1711 CSBSL_STATUS(R2S,408
0865 30 06DC 171; BSBW DESCRIBE NOD§ : Tell one node about another
5 64 A DO O06DF 17 MOVL CSBSL _CLOB(R3) ,R4 ; Address of CLUB
12 50 E9 O6E3 1714 BLBC R0.1§US : Error sending message
0A 51 §9 6E8 1715 BLBC R1,50% : Branch if node is unknown
50 4C A2 5 06E 1719 MOVIWL CSBSW CSID IDX(R2),RO : CSID Index of described system
00 00BC C3 SO E2 OGED 171 BBSS  RO,CSBSB NGDEMAP(RS), - : Mark node visible
06F3 1718 504
D2 1C A& 11 El 6F 1719 508: BBC #CLUBSV _UNLOCK, = ; Branch if no unlock request
g;g }; ? CLUBSL_FLAGS (R&) , 408
00 1C A6 M E2 O06F 17 i f208: BBSS #CLUBSV _UNLOCK, = ; Request that all be unlocked
06FD 17 C%UBSL_FLAGS(R‘).12SS
S0 SS 00 09FD 1724 125%: MOVL RS.RO ; Address of CDRP
00000000°'GF 16 0700 1725 JSB G*EXESDEANONPAGED : Deallocate CDRP
g 18
§;82 };ig : terminate threads -- except for the last one
SA A4 B7 0706 1730 1308: DECW  CLUBSW_MSGCNT(R4)
01 19 0709 1731 BLSS 140% : Branch when done
05 0;0% }; g RSB : Terminate thread
0B2S 30 §;§E }; g 1408: BSBW CNXSCHECK_UNLOCK ; Check unlock request
70F 1736 :
87 F 17 ? : Get here when all nodes have been described to all others
70F 17;3 : Now have gold every node about every other node and each node's ,
; : };60 ; CSB contains a map of nodes that can be seen :
70F 1741 FORM_PROPOSE :
rag * 30 070F 1745 BSBW cuxtgPT_INlT : Conputc optimal cluster containing local n
23 59 712 174 BLBC Ro.i 0s : Can't Yorforn computation (no pool?) ?
FGE X g 4 1744 BSBW CNX S&AN_CSBS : Scan all CSBs '
15 r 4 1745 BLBC RO,260% : Branch when scan is done .
OF 60 A3 11 E1 O 174? BBC #cSasv SELECTEg - : Branch if CSB not selected {
7 § 174 CSBSL_STATUS (R3S 2508
50 4&C Aa 38 7 1743 MOVZWL CgBSU_CSID_IDX(RS).RO : CSID index of CSB
05 OOEC c& S E 726 174 BBS RO, - : Branch if node is in desired cluster
72A 175? CLU3SB_NODEMAP(R4) ,2508 ;
00 60 A3 11 E5 O072A 175 BBCC #CSBSV_SELECTED, - : Clear select bit
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CSBSL_STATUS(R3) ,2508
05 i 2508: RSB > : Advance to next iteration
E Check for quorum
FG%D' 30 2608: BSBW CNXSOUORUH CALC ; Compute quorum, votes, nodes
1 g D1 CMPL ; Is there any possibil1t/ of a quorum?
0 1% BGEQU 2 6 : Have a quorum!
oBoB 3 2708: BRW UNLOCK_ALL ; Bail out of transition
FOgS' 3 2908: BSBW cnxggbnvec ADJ ; Create directory system vector
7 BLBC : Branch on failure

F
0094 C& 00000000°GF ;D
009C C4 009 C& 7D

mova “EXESGQ SYSTIME Save current time as new
CLUBSQ nsurxns(al)

MOva CLUBSQ_NEWTIME(R4), : Save as reference time alsc
CLUBSQ_NEWTIME REF(RA)

: Propose cluster =- Send Phase 1 Messages
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OCO0O00O00O0O0O0COO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0OO

70 A6 07 O9A MOVZBL gfbggtx%§!57gtronﬂ ; Facility specific message code
78 A& OBFA'CF 9E MOVAB  W*BLD _FORM_MSG ; Address of routine to build
CLUBSC_CTXT(R&4)S : status message

0901 30 BSBW SEND_PA1 ; Send phase 1 messages
7 : ALL nodes have seen Phase 1 and ACKed it.
; ; Now is the time to send Phase 2.

0950 31 4 : BRY SEND_PH2
7 ; At the completion of sending Phase 2 messages, this location
; ; is executed as a thread.
7 fonn_rxulsu:

0322 3% 07 BRW FORM_JOIN_FINISH ; Branch to common form/join phase < process

s —— — S



I 16
1

]
CONMAN = Cluster Configuration Manager -SEP=1984 00:26: AX/VMS Macro V04-00 Page 39 |
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;22 };55 .SBTTL RECONFIG_CLUSTER - Reconfigure a cluster following a node failure §
764 1791 ;++
764 179§ :
; 2 };g‘ ; FUNCTIONAL DESCRIPTION:
764 1795 : This routine tries to reconfigure a cluster following a connection failure.
724 1799 : This implements a fast and simple scheme that works only if a failure involv
764 1797 : all connections to a failed set of nodes. A second scheme is necessary to
;22 };33 3 deal with the more complicated case of random connection failures.
8;22 } 89 § CALLING SEQUENCE:
8764 1 8; ; JSB RECONFIG_CLUSTER
;22 } 2 3 IPL is IPLS_SCS
764 1 85 : INPUT PARAMETERS:
1118 E -
0764 1808 :
764 18C9 : OUTPUT PARAMETERS:
L -
8764 131; ;
764 18135 : COMPLETION CODES:
0766 1818 : NONE
0764 1319 ;
0764 1817 ; SIDE EFFECTS:
0764 1313 :
0764 1819 ; RO=-R5 are destroyed
i E
0764 1 )
0764 18 § RECONFIG_CLUSTER:
043A 30 0764 1824 B8ssw INIT_TRANSITION ; Initialization for becoming coordinator
58 A4 03 90 0767 13 5 MOVB #CLMENXSK XTN RECONFIG, = ; RECONF]Gure transaction.
766 1 9 CEUBSB_CUR-COBE(RA)
5SS D& 0768 18 CLRL 7 : No CSB address
50 0000°'CF 95 7?0 12 8 MOVAB RECONFIG_MSG,RO ; Initiating cluster reconfiguration message
F3sa+ 30 Or7é 1830 BION  ChABSoAN Cuns NG Y e e pemer
10 50 E9 0778 1831 BLBC RO gOS " : Branch when done
OA 60 A3 01 E1 0778 1 i BBC #CSBSV_MEMBER, - : Ignore nodes that are not members of
780 1 CSBSL STATUS(R3),108 : the local cluster :
05 60 A3 00 EO 07 1834 BBS #CSBSU_LONG _BREAK, - : Ignore nodes with whom the connection
7 1835 CSBSL _STATUS(R ).fOS s is irrevocably broken
00 60 A3 M E3 0785 1 $ BBCS #CSBSY SELECTEg - : Mark node selected
78A 1 CSBSL_STATUS(R3S,108
05 ; A } 3 108: RSE
; } :? 308:
7 1 4; : Selected nodes are those proposed for the members of the reconfigured
; } re ; cluster.
09A9 30 0788 1845 ° BSBW  LOCK_NODES ; Attempt to lock selected nodes
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v04-000 RECONFIG_CLUSTER = Reconfigure a cluster 5- SYSLOA. S J CONMAN . MAR; 1
786 1 49
; E } 2 RECONFIG_LOCKED:
; E } 33 E Now, exchange topology messages with all member nodes
SA A4 gk 7 1 g 7 CLRW CLUBSW MSGCNT(R&) ; Initialize waiting count
59 A4 30 0 07 1 MOVB #CLMCNYXSK DATA : Mark this as Phase 1
795 1 g cLuasa CUR_PHASE (R&)
ragg' 38 795 1854 A5BW CNX 8CIN cSes ; Iterate over all CSBs
44 £ 798 1855 BLBC RO,9 : Branch when done
1860 A3 11 E1 0798 1 59 BBC ac&asv SELECTEg - : Branch if not selected
7A0 1 g csask STATUS(R 5,408
16 60 A3 18 EO 0Q7A0 1 3 BBS #CSB : Branch if local CSB
7AS 185 CSBSL Srarusins) 40:
11 60 A3 00 EO O07AS 1860 BBS #CSBSY LONG § : Branch if connection is
07AA 1861 CSBSL_STATUS(R lOi : permanently broken
F853" go 7AA 1ge§ BSBW  CNXSACLOC uAnncoéP CsB
F858' 0 O07AD 186 BSBW CNXSRESOURCE _CHECK™ ; Watch out for oxhaustod resources
09 S E9 739 136& BLBC RO,50% : No nenor¥ available
SA AL B6 07B3 1865 INCW ChUBiU MSGCNT(R4) : Include in wait count
07 10 078 1369 BSBB 60% : Describe nodes
F845' 31 O;EB }aga BRW CNX$SCAN_CSBS_FORK ; Fork and continue scan
05 073% }ggg 4L0$: RSB : Return and continue scan
F841' 3N §7gg }8;1 508: BRW CNXSSCAN_CSBS_RETRY ; Delay and resume scan
orer 1878 .
8;3: }E;; : Send topology message to one node
S0 OF 9A O7BF 1 79 60$:  MOVZBL #CLMCNX$SKX_FNC_TOPOLOGY, RO ; Message code
0B4D 30 7(; 187 BSBW INIT_STD MSG ~ 2 §tandar CDRP message initialization
4C AS 1022'CF 9t 07¢5 1 73 MOVAB W*BLD TOPOLOGY MSG, : Address of routine to build
7(B 187 CORPSC_MSGBLD (RS) ; topology message
F832' 30 §;Eg }Bg? BSBW CNXSSERD_MSG_CSB : Send message
7CE 188; ; We are resumed here when the response message arrives.
7CE 138 s Registers contai
7CE 1 g‘ : R Stltus
7CE 1885 ; R Address of nessage buffer
7CE 1 : R Address of (
7CE 1 : Rk Address of PDT
;EE } g : RS: Address of CDRP
08 50 &9 7C§ 1250 ° BLBC RO,80% : Branch on no data received
D 28 07p% 1891 PUSHR  #*M<RO, RZ R3 ﬂ4 RS> : Save registers
00BC C3 14 A2 20 28 u/D3 1 9§ MOVC3  #CSBSS_NODE : Fill in connectivity in sending node's
;g: } 3‘ cggggp:a uooenﬂg;nz) : (sB
3D gA 7DA 1895 POPR #*N<RO,R2,R3,R4 RS> : Res%ore registers
0807 30 ;B? } 39 80$ BSBW cuxsraécsss "RESPONSE  : Deallocate storage
;g; } gg : terminate threads -- except for the last one
SA A& ?7 7DF 1900 90$:  DECW gbgasu_nsccur(a4)
01 9 072 1901 BLSS $ ; Branch when done
05 O7eé¢ 1902 RSB : Terminate thread
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7ES 1903
0A4C 30 ;E }g g 1008: BSBW CNXSCHECK _UNLOCK ; Handle a pending unlock request
;E }g ? QECONFIG_PROPOSE:
7E8 19 g : Get here when all nodes in the proposed new cluster have been locked.
;E }31 ; Compute and send Phase 1 proposal messages.
F815' 30 O07E8 1911 ° BSBW  CNXSOPT INIT ; Compute optimal subcluster
21 50 §9 7EB 1913 BLBC RO, gt & 3 Canvt conputo (noupgor?)
FBgF' 0 7E$ 191 B8SBW CNX 8CAN_CSBS : Scan all CSB's
15 S0 E9 O7F 1814 BLBC RO,20% : Branch when done
OF 60 A3 MM E1 7F& 1915 BBC #CSBSY SELECTEg - : Branch if not selected
7F9 1916 CSBSL_STATUS (R3S ,108
SO0 &C A3 3C O07fF9 1917 MOVZWL CgBSU_CSlD_IDX(RS).RO ;s CSID index of CSB
05 O0OEC C& SO EO O7fFD 1918 BEY RO, - ; Node is in computed subcluster
0803 1919 CLUBSB_NODEMAP(R4),108 :
00 60 A3 11 ES 0803 1920 BBCC #CSBSV_SELECTED, - ; De~select node not in computed cluster
ogog 1921 CSBSL_STATUS(R3S,10$
05 0808 19 i 10%: RSB ; Return and resume scan
8809 19
809 1924 20$:
F7F4' 30 0809 1925 BSBW CNXSDIRVEC_ADJ : Adjust size of Lock manager directory vect
03 50 §8 080C 1926 BLBS RO.30$% : Branch on success
0A34 Gg?f ;g ; 25$: BRW UNLOCK_ALL
F7EB' 30 §g}§ }8 3 308 : BSBW CNXSQUORUM_CALC ; Calculate and store quorum related paramet
83}; 1331 : Propose cluster -- Send Phase 1 Messages
70 A6 08 9A 0815 193§ ; MOVIBL #CLMCNXSK FNC_RECONFIG, = ; Message code
0819 1934 CLUBSL _CTXO(RZ)
78 A4 OBFA'CF  9E 8819 1935 MOVAB  W*BLD RECONFIG_MSG, = ; Address of routine to build
g1F |93? CLUBSC _CTX1(R4T ; status message
0830 30 831F }3§8 BSBW SEND_PR1 ; Send phase 1 messages
08 1939 : ALL nodes have seen Phase 1 and ACKed it.
83 }82? : Now is the time to send Phase 2.
0899 31 §a }32§ : BRW SEND_PH2
g 5 1944 : At the completion of sending Phase 2 messages, this location
08 }325 : is executed as a thread.
g 194? RECONFIG_FINISH:
F708' 30 1948 BSBW  CNXSSCAN_CSBS ; Iterate over all CSBs
18 S0 E9 0828 1949 BLBC RO, 30% : Branch when scan is done
1260 A3 11 E1 19;0 BBC #CSBSV SELECTEg - : Branch *f node not selected
1951 csask STATUS(R3J,208
SO 1F gg 195; VL SBSS_NODEMAP-1.R : Byte count of nodemap
52 ogsa “‘3 1953 108 MCOMB  CLUBSB"NODEMAP(R4) ag] RS
008C C 5 a4 1954 BICB Rg.(aB‘B_NODEHAP(R ) ROJ : CSB = CSB & CLuB
F1 S0 Fé& F 1925 SOBGEQ RO,10%
05 23 }3 9 208: RSB
081D 30 26 }gés 308: BSBW UPDATE _QUORUM ; Update quorum, votes, nodes
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- Reconfigure a cluster SEP-
; Handle bookkeeping for removed nodes.
: BSBW cnxsacAu_csss
RO,60%

#CSBSY SELECTEg -
csast STATUS(R3J,408
BBC #CSBST MEMBER, -
CSBSL_STATUS(R3),50$
REMOVE _NODE

BSBW
BRB
408:  BSBU  CNXSMARK_UNLOCKED
508:
60$:
: Recompute value of CLUBSV_LOST_CNX

8BCC #CLUBSV_LOST_CNX, =
CLUBSL _FLAGSTR4) ,708

SO O Y0 O O 0 O O OOV OV OOVOOOVOOO OO OOOO0O
G0 COCOCD 00000000 N N NNNNNNN~NO OO OO O OO

NV AN = OVONO WS WIN OV NS LIN—O M.

708:  BSBW  CNXSSCAN_CSBS
BLBC  RO,2208
BBC #CSBSV_MEMBER, -
CSBSL STATUS(R3), 2108
BBC #CSBSY LONG angAx -
CSBSL_STATUS(R3),2108
BBSS  #CLUBSV LOST CNX. =
9 CLUBSL _FLAGSTR4) ,2108
339 2108: RSB
990 2208: BSBW  CNXSDIRVEC FILL
991 INCW  CLUBSW MEMSEQ(R4)
99; BSBM  CNXSMCMBERSHIP_CHANGE
99 BRW UNLOCK_ALL

§-SEP=1984 00:20:18  YAX/VMS Macro V04-00

SYSLOA.SRCICONMAN.MAR; 1

Iterate over all CSBs
Branch when done
Branﬁh if CSB selected -
still a cluster member
Branch if not a cluster member

Mark the node out of the cluster
Branch to common exit

; Mark node unlocked
: Continue scan

Clear bit prior to recomputing its

Iterate over (SBs
Branch when scan is done
Branch if node is not a cluster member

Branch if no long break has happened
Mark cluster connection lost

Recompute lock manager directory vector
Advance membership state sequence number
Begin table procossin? to remove nodces
Make sure everything is unlocked

-y

d
|
|
b
*
|
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FUNCTIONAL DESCRIPTION:

This routine is sallod by a newly booted node that decides to
request membership 1n a cluster.

CALLING SEQUENCE:

JSB JOIN_CLUSTER
IPL is IPL$S_SCS

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO-R5 are destroyed

JOIN_CLUSTER:
CLRL

OCOO000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOVY
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55 D& RS ; Will hold CSB address on return g
F774* 30 BSBW CNXSSCAN_CSBS : Examine all (SBs ;
16 50 E9 BLBC RO,20% : Branch when done ;
1060 A3 19 E1 BBC #CSBSV_STATUS RCVD, = : Ignore nodes that haven't sent i
0 CSBSL_STATUS(R3),108  : “status |
0B 60 A3 08 E1 8 BBC #CSBSY _CLUSTER, - : lgnore non=cluster members !
CSBSL_STATUS(RS) 108 |
06 60 A3 00 EO 0 8BS #CSBSU_LONG BRSAK - : lgnore nodes with whom the connection |
C§BS§_!TATUS(R ),fos  : Tis broken |
55 53 go MOVL R3,R |
F75C* 3 BRW CNXSSCAN_CSBS_EXIT : Return CSB address of cluster member
05 108: RSB .
o 2 > 208: MOVL RS5,R3 ; (SB address of node to agply to |
= BEQL 50§ : No node to oppl¥ to at this time
27 60 A3 A E B8S #CSBSV_SHUTDOWN, - ; Branch if node in shutdown mode ;
P csask STATUS (R3S, 508 |
22 60 A3 1A EO 3 B88S lgss U _SEND _STATUS, = ; Branch if status not yet queued !
4 CSBSL_STATUS(R3),50s : _for transmission ;
F749" 38 & BSBW CNXSALLOC_CDRP_ONLY ; Get a CDRP
1C 5 E 7 BLBC RO, 50 : No memory available i
54 64 A 88 A MOVL  CSBSL_CLUB(R3) R4 : CLUB address ;
S8 A6 0 E MOVB #CLMCRXSK_XTN_JOIN, = ; Transition identifier
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C CLUBSB UR_CODE (R4)
52 02 A C MOVZBL CN!&K FNC_ENTER,RO ; Facility Bccific message code
0A4A 8 C BSBW lNlT STD_MSG ~ ; Stand ard CDRP message initialization
F7g§' C S BSBW CNXSEEND_FORGET ; Send message and forget it
55 D0 08(B 059 MOVL R3,R ; Address of (SB
50 OOOO'SF 98 08C§ 05 MOVAR  REQJOIN_MSG,RO ; Requesting cluster membership
F72A" g 0803 2058 BSBW  CNXSCONFIG_CHANGE ; Make this state known
FBD6 1 08D6 2059 50%: BRW START_LONG_TIMEOUT
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+SBTTL CNXSRCVD_ENTER - Received a cluster membership request

m
=0
m>D
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FUNCTIONAL DESCRIPTION:
This routine is called when a cluster membership request is received.
f the request looks valid, the protocol for adding a node to a cluster
s executed.
CALLING SEQUENCE:

JSB CNXSRCVD_ENTER
IPL is IPL$_SCS

INPUT PARAMETERS:
RE: 3ol sending systen
R4 PDT address
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:

RO=-R5 are destroyed

0000000000000 <t

Ve 90909090 9090000000 0000900090009 090%90%0%90909090900000%eNe0eBewe

CNXSRCVD _ENTER::
F724' 30 BSBw CNXSDEALL_MSG_BUF _CSB  ; Deallocate the message buffer
3 33 DO MOVL R3,R5 ; Address of (SB
50 0000'CF 9E MOVAB  MEMREQ _MSG,RO ; Address of message block
F719' 30 BSBW CNXSCORF 1G_CHANGE ; Received cluster membership request
54 64 A3 Dg MOVL CSBSL_CLUBTR3) ,Ré ; Address of CLUB
1C A4 20800004 8F D BITL #i< - : Check for:
CLUBSM_TRANSITION ! - ; Transition in progress
CLUBSM_LOST CNX ! = ; Node addition inhibited
CLUBSM_SHUTBOWN>, = ;  Shutdown in progress
CbUBSL_FtAGS(Rk)
12 BNEQ 20% Branch to ignore request

30
2B 1C A& 00 E1 BBC #CLUBSV_CLUSTER, = Branch if this node is not a cluster

O +© 000000 0o Co 0o 0o 00 0o 00 00 GO o O 00 O CO 00 Co Co GO 0o GO OO 0o G 0O G 00 GO GO 0o 0O 0 0D 00 0 OO OO CO OO
OO I TITMMMOOCOU0O0O0O0U0U00O00O00O0OU0UC00U0D0D0O0D0D0O0D0U0U0U0D0O0D0D0D000D00D0 O
> > AN WA ~N & O 0 0000000 OO0 OO OO0 OO OO0 OO OO0 OO OOV OOOOOO0 |
— e e e e e =2 O OO O OOOO OOV VOV VOV OVOVOOVOCAOCOO0OCO00 NN NN NNNNNNOOOO OO D

NN SN =2 OO 00 NON N ES N = O O 00 NON VN 8 LN = OO0 00 O N S LN — O O 00 oM NS (N = OO0 00 ~NON N SS inu —

e lelelelelelelelelelelelelelelele el =l imimimiminlnleleleclelclelelelelelalelalelelalealelecleleleleleele e le]

CLUBSL_FLAGS(R4S, 208 :  member
60 A3 04000007 8F D3 BITL "< - : Cneck for:
CSBSM_SEND _STATUS ! = ; Requestor is out of date
CSBSM”MEMBER ' - : Requestor already a cluster member
9 CSBSM_LONG BREAK ! = ; Connection problem to requestor *** why?
9 CSBSM REHOVEg>, - : Requestor removed from cluster
9 SSE$L_STATUS(R )
%1 12 98 BNEQ 0 ; Branch to ignore request
1C 60 A3 9 E1 0904 BBC #CSBSV_STATUS_RCVD, = ; Branch if we don't have info on
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909 211 CSBSL _STATUS(R3), 208 ; the requestor
70 A& 53 0O ggg }1% . MOVL § CLOBSL_CTXO(R l) ; Save joiging node CSB address
90D 2121 : The fo'.lowing piece of code assumes that CNX$SCAN_CSBS returns CSBs in order of
3§g } § ; increasing system D,
53 O gg 90D 2104 MOVL #1,RS ; Assume local node has lowest System ID
Fbgo' 913 125 BSBW CNX§3CAN CSBS : Iterate ovcr all CSBs
10 50 E9 O9N 1 g BLBC RO,30% : Must have found something
0A 60 A3 01 E1 0916 21 BBC #CcSBSV M : Branch if CSB is not for a member
918 2128 cses SrArus(ﬁs) 208
02 60 A3 18 EO 89 8 129 BRS #CSBSY L : Branch if not lLocal CSB
9 130 c§35L StArusta3> 108
55 4 09 131 CLRL ] ; Local node is not lLowest system ID
F6DB’ 1 03 } ; 10%: BRW CNXSSCAN_CSBS_EXIT
GS §g g } g 208: RSB
3 N 83 8 }gg 308: BLBC RS,20% ; If this is not the right node, drop thread
88 g }gg 3 Here, the transition to add the node begins
58 A6 02 90 0929 2140 ° MOVB  #CLMCNXSK XTN JOIN ; JOIN transaction
092D 2141 CLUBSB_CUR COBE (R4S
0271 30 0920 14; BSBW INIT_TRANSITION : Initialization for becoming coordinator
70 A4 DO 0930 214 MOVL CLUBSL _CTXO0(R&) ,RS ; CSB of joining node
SO O0000°'CF 9 0934 2144 MOVAB  JOIN_MSG,RO ; Initiating addition of system to cluster
F6CL' 30 0939 2145 BSBW CNX&tONFfG CHANGE : Make this state known
F6C1' 30 093C 2146 BSBW CNXSSCAN_CSBS ; Iterate over all CSBs
0B 50 E9 393F 147 BLBC RO, 608 ~ : Branch when done
05 60 A3 01 EI 94; 148 BBC #CSBSV_MEMBER : Branch if not a cluster member
094 %149 CSBSL STAruscﬁs) 508
00 60 A3 11 E2 0947 2150 BBSS #CSBSV _SELEC g : Select member nodes
094C 2151 CSBSL_STATUS(R3S, 508
05 882& }gi 50$: RSB
53 70 A& DO 094D 2154 60S$: MOVL CLUBSL_CTXO(R4) ,R3 : (SB address of joining node
60 A3 00020000 8F (8 8951 155 BISL2 #CSBSM_SELECTED, - ; Mark joining node selected
959 2156 CSBSL_STATUS (R3S
F6AL' 30 0959 2157 BSBW CNX$SQOORUM_CALC ; Calculate quorum related parameters
51 SO D1 095C 2158 CMPL RO,R1 : Votes >= quorum?
0A 1 8955 159 BGEQU aoi : Branch if yes
20 A4 22 AL B1 0961 2160 CMPY CLUBSW_VOTES(R4) ; Is there currently a quorum present?
8966 161 UBSW nuonun(nas
03 1F 096 16§ BLSSU $ ; Branch if yes, don't undo quorum by adding
ospe 3 328 }g‘ 708: BRW UNLOCK _ALL ; Abort transition
F692' 30 0968 165 80$: BSBW CNXSASSIGN_CSID : Assign a CSID
F7 5 €9 ggs }29 BLBC RO,70% ; Branch on failure
07¢3 30 3;2 }63 BSBW LOCK_NODES ; Attempt to lock selected nodes
3;: }g? JOIN_LOCKED:
54 00000000 GF DO 0974 17; MOVL G*CLUSGL CLUB,R4 : Address of CLUB
SA AL B& g;g };‘ CLRW  CLUBSW_MSGCNT(R4) : Count of responses to wait for
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g;E };; . Describe all member nodes to joining system
F67F' 30 0976 2177 ° BSBW cux AN_(CSBS : Iterate over all CSBs
2b 50 Eg 9 g 178 BLBC 333 ; Branch when all systems described
21 60 A3 11 El 3 3 }70 BBC ggé tv ?E%ngsg’ J08 ; Branch if node not selected
10 1C A4 11 EO 0989 2181 BES ICLUB!V UNLOCK : Branch if unlock requested
98E 21 i CLUBSL rLAGS(nl) 156 : and abandon this transition
F66F" gO 3 % 1 BSBW CNXSALCOC _CDRP ONLY : Get a fork block
F66C' 30 09 184 BSBW CNX&R;SOURCE CRECK : Watch out for cxhausted resources
17 E9 0994 2185 BLBC RO,20 : No memory available
oD 0997 139 PUSHL R : Save scan context
52 DO 0999 21 MOVL R3,R2 : CSB of nodo to describe
53 70 A¢& DO 099 188 MOVL CLUBSL_CTXO(R4) ,R3 ; Address cf joining node (CSB
SA AL B& 09A0 2189 INCW  CLUBSW MSGCNT(R&) ; Increment waiting count
A 10 09%9A 190 BSBB 60% : Provide immediate return address
08 BA 09A 191 POPR #*M<RI> : Restore scanning context
F656' 31 03:A }3; BRW CNXSSCAN_CSBS_FORK : Fork and resume scan
05 83:3 }3? 108: RSB
F652' 31 83:% }g9 15%: BRW CNXSSCAN_CSBS_EXIT : Exit from iteration
FO4F' 31 833% }33 208: BRW CNXSSCAN_CSBS_RETRY : Wait and resume scan
0981 00 ;
: Describe joining system to all member systems
883} §81 D ibe joini t L b
F64C' 30 0981 oi $0s:  BsBW CNXSSCAN CSBS ; Scan all CSBs
43 50 E9 0984 04 BLBC RO,1308 ~ ; Branch if scan done -
1F 60 A3 11 E1 0987 2205 BBC vcéasv SELECTED : Branch if not selected
goec 206 CSBSL. STATUS (R3S, 408
1A 60 A3 18 EO 098C 07 8BS ICSBSV LOCAL : Branch if lLocal CSB
09C1 88 CSBSL STAtustns) 408
15 60 A3 00 EO 09C1 2209 BBS #CSBSU LONG_BREAK ; Branch if connection permanently
09C6 2210 CSBSL STATUS(RS),408 -  broken
F637" ;o 09Cé 1" BSBW CNXSACLOC CDRP_ONLY : Get a fork block
F634" 0 09C9 1; BSBW CNXSRESOURCE _CRECK : Watch out for exhausted resources
oD 50 E9 09CC 1 BLBC RO,50% : No memory available
52 70 A& DO O09CF 14 MOVL CLUBSL_CTXO0(R4) ,R2 : Address of joining node (CSB
SA A4 B6 0903 15 INCW CLUBSW HSGCNT(RL) : Increment waiting count
07 10 0903 16 BSBB 60% : Describe nodes
N_CSBS_FORK : Fork and resume scan
F625' 31 Ogga }7 BRW CNX$SSCAN_CSBS_FOR Fork d
05 38? 1§ 40%: RSB
F621' N ggg 1 50%: BRW CNXSSCAN_CSBS_RETRY ; Wait and resume scan
0569 30 O9DF § 60$: BSBW DESCRIBE _NOD : Tell one node about another
5« 64 A3 DO O09E 4 MOVL CSBS CLOB(R3) ,R4 : Address of CLUB
03 50 E9 0% 5 BLBC : Error sending message
05 51 Eg 9E 9 BLBS R1.8 t : Branch if node is known
00 1C A6 11 E 9EC 708: BBSS #CLUBSV_UNLOCK ; Request that all be unlocked
9F 1 3 c UBSL FLAGS(R‘) 80s
SO S5 DO O09%9F1 80%: MOVL RO ~
00000000°'GF 16 3;: ? JSB G‘EXESDEANONPAGED
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3;: § ; terminate threads -- except for the last one
SA A4 B7 09FA & 1308: DECW nggsu_nsccnr(aa)
01 19 O09FD 5 BLSS 4 : Branch when done
0S 2FF 9 RSB : Terminate thread
0831 30 : 8 1408: BSBW CNXSCHECK_UNLOCK ; Handle unlock request
A 40 ; Now give the new node the information it needs to fill in its
A 41 ; Cluster vector. The occupied slots will be taken care of in
A 4§ : the normal course of events. The available slots are given
A 43 ;: the value o: the Last sequence number used in this sequence
0: 2g : of instructions.
53 00000000'GF 3C OAOQ 49 MOVZWL G*“CLUSGW_MAXINDEX,R3 : Number of vector slots
9 N :89 28 BRB 240$
FSF1' 30 O0AQOC 49 2008: BSBW CNXSCLUB_WAIT ; Wait a second, saving only R3
51 00000000°'GF DO OAOF S0 210%: MOVL G‘CL?SS& CLUSVEC R1 : Address of cluster vector
6143 D5 O0A16 51 TSTL (R1) ; Contents of first slot
2A 19 0A19 25; BLSS 240% ; Found CSB =-- slot in use
FSEi‘ 30 O0A1B %S BSBW CNXSCLUB_FORK : Release control
081 io OA1E 24 BSBW  CNXSCHECR_UNLOCK ; Bail out if unlock has been requested
FSDC*' 30 O0Az1 %SS BSBW CNXSALLOC CDRP_ONLY ; Get a fork block
FSD9' 30 OAgk 56 BSBW CNXSRESOU!CE CRECK : Uatch out for exhausted resources
E2 S0 E9 QA27 57 BLBC 9.2008 ; Branch if CDRP allocated
S3 DD O0A2A 58 PUSHL R ; Save scan context
53 70 A& DO O0AZ2C 59 MOVL CLUBSL_CTXO(R4) ,R3 ; Address of joining node (SB
0 06 9A OA g 60 MOVZBL #CLMCNRSK FNC_VEC,R0  : Cluster vector description
08DC 30 O0A3 61 BSBW INIT_STD_MSG ; Standard message initialization
4C AS OFO04'CF 9E 8238 gg MOVAB g;g%ﬂtvstcg DiRg) ; Vector message building routine
48 A5 6E DO OA3C 2264 MOVL (SP) C RE SL VALB(RS) : Store Cluster vector index
FS5BD' 30 0A4 65 BSBW CNXSS$ ND FORGET ; Queue message and forget it
BA 0A4 66 POPR l‘ﬂ( ; Restore context for scanning
C7 53 F& QA4 67 2640%: SOBGEQ : Iterate over all slots
54  00000000'GF DO 8?2? gg MOVL G‘fLUSGL CLUB,R4 : Address of CLUB
QA4F 70 ; Get here when all nodes have been described to all others
QA4F 71 : Now have told every node about every other node and each node's
:z: ;g : CSB contains a map of nodes that can be seen
0A4F 2274 JOIN_PROPOSE :
O0EC C& 20 00 6E 00 2C OQA4F 75 MOvVCS #0,(SP).#0 : Init naf of nodes that are
AS7 79 JCLUBSS NOﬁEHAP : totally connected
AS7 227 CLUBSB RODEMAP (R4)
SAS' 30 O0AS7 78 BSBW cuxssglu CSBS : Scan all CSB's
105 E9 O0ASA 7 BLBC 40% : Branch when done
0A 60 A3 11 E1 0A5D 9 BBC :cﬁasv SELECTED, - : Branch if not selected
A6 CSBSL_STATUS(R3J,210$
50 4C A3 3¢ 0Aé § MOVZWL CSBSW™CSID_IDX(R3),RO ; CSID index of CSB
00 OOEC C4 SO E2 :2( ? BBSS gOOCLOBSB RODEMAP(R4), = ; Node is part of proposed cluster
05 265 S 2108: RSB : Return and resume scan
AgD 9 240%:
F590' 30 O0AéD 8 BSBW CNXSDIRVEC_ADJ ; Adjust size of lock manager directory vect
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03 58 §8 A7 BLBS RO,250% Branch on success
070 1 :; BRW UNLOCK_ALL : Can't adjust vector size, abort

2508:
§ Propose cluster == Send Phase 1 Messages
MOVZBL OCLHCNXSK FNC_JOIN, = ; Facility specific mecsage code

CLUBSL _CTRO(RZ)
78 A4 OBFA'CF  9E MOVAB  W*BLD JOIN MSG : Address of routine to build
cLUBsSC % IXT(R&S ; status message
ospc 30 BSBW SEND_PR ; Send phase 1 messages

S
(v,
6
A7
A7
A7
70 A6 09 9A QA7

ALl nodes have seen Phase 1 and ACKed it.
Now is the time to send Phase

BRW SEND_PH2

At the completion of sending Phase 2 messages, this location
is executed as a thread.

OIN_FINISH:
ORM-JOIN FINISH:
MOVL ~ CLUBSL_LOCAL CSB(R4),R2 ; Local node (SB
MOVC3  #CSBSS_NODEMAP, : Copy membership map from CLUB
CLUBSB™NODEMAP(R4), = :  to Local node's (S8
CSBSB_RODEMAP (R2)
BSBW  CNX$STAN_CSBS
BLBC  RO,20$
BBC :céasv SELECTED
CSBSL STArUS(nsi 108

NMC.%s s 00,

FS68' 30 0A9
2A° 50
24 60 A3° 11 E1 0A98

Iterate over all CSBs
Branch when done
Branch if not seclected

1F 60 A3 18 EO 0A9D BBS #CSBSY L : Branch if local node
OAA% CSBSL strustRS) 108
18 BB 0AA PUSHR  #*M<R3,R4> : Save rogisters
008C C3 OO0EC C&4 20 28 OQAA4 MOVC3  #CSBSS_NODEMAP, : Copy membership map from CLUB
0AAC CLUBSB™ NODEHAP(RL) ; to selected node's (SB
0AAC CSBSB RODEMAP (R3)
18 0AAC POPR #*M<RY,R4G> ; Restore registers
0E 60 A3 00 0AA BBC #CSBSV_LONG BREAK - ; Branch if no long break
0AB CSBSL_STATUS(R3).10s
52 10 A4 0AB MOVL CLUBSC _LOCAL_CSB(R4) ,R2 ; Got local CSB address
50 4C A3 0AB7 MOVIWL CSBSW CSID IBX(R3),R0 : Remote node CSID index
00 008C c2 SO 0ABB s08 gggc RO,CSB$B_NODEMA P(R2),108 ; Mark connection broken

Add node ID to EPIDs

Update quorum, votes, nodes
Iterate over (CSBs

Branch when scan is done
Branch if CSB not selected

208: BSBW CNXSFIX EPID
BSBW UPDATE_GUORUM
BSBW CNXSB&!N CsBes

BBC IC§B$V SELECTEg
CSBS STATUS(R §.408

MMWIWW OMWO MO
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0
T
A7A
A7A
A8
A
A
A
OAS
0638 31 O0A
0A
0A8
0A86
0A86
0A86
0A86
52 10 A& DO 0AB86
008C C2 OGEC C4 20 28 O0ABA
2
:
2
2
10 60 A3 ‘

B85 5 85 8 2 NN AN N AN AN AN AN AN AN N PN NI NININIRIN) = b b b e b e e =k =k O O O O OO0 OO OO VWOV OV VOOV OOOVOV V-
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1360 A3 01 EO OAD BES ICSE ; Skip if node is already a member
AD (SBsL srAtustﬁs) 308
0801 30 OAD BSBW U E
0B 60 A3 18 E1 OQAD BBC tcsg ; Branch if not locas node
AE § k SIATUSIRS) 308 : and skip qutputting message
S 353 80 AE MOVL R ; Address of (SB
50 0000°CF E OAE MOVAB  ADDNODE _MSG,RO ; Node added to cluster message

<o
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Fg1 . 8 AES 49 BSBW CNXSCONF I1G_CHANGE ; Make this state known
F512° AEB 47 308: BSBW §NXSHARK_UNLOCKED ; Mark the (SB unlocked
0 1 :E 28 BRB 0%
20 60 A3 01 EO OAF 50 408$: BBS #CSBSV_MEMBER, - : Branch on error case of non-selected
AF g1 CSBSL_STATUS(R3),1008 : member
05 :;6 Si 50%: RSB
F507' 30 OAF 54 608: BSBW CNXSDIRVEC _FILL ; Update contents of lock manager directory
00AC C4 B6 :;D gS INCW CLUBSW_MEMSEQ(R4) : Advance membership state sequence number
§:Fg gg : Add local node to cluster
0D 1C A4 00 E2 OAF Sg ¢ BBSS #CLUBSV_CLUSTER, - : Mark node a cluster member and
080 60 CLUBSL FLAGS(R4),908 : branch if a member already
1C A& 10000000 8 (8 OBO 61 BISL2 #CLUBSM_QUORUM, = : New nodes assume a quorum
0BOA 6; CLUBSL_FLAGS (R&)
00 1C A& 12 ES O0BOA 6 BBCC #CLUBSY _NO_FORM, = ;: Clear formation inhibit bit
BOF 2364 CLUBSL _FLABS(R4),908
FAEE' 30 OBOF 2365 90%: BSBW CNXSMEMBERSHIP_CHANGE ; Do procossin? for adding a node
0731 ¥ 82}; %29 BRW UNLOCK _ALL ; Make sure all nodes are unlocked
0B15 2368 1008: BUG_CHECK CNXMGRERR ,FATAL ; Consistency check == unselected node is me
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.SBTTL ADJUST_QUORUM = Adjust Cluster Quorum and/or Quorum Disk Membership
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FUNCTIONAL DESCRIPTION:

This routine adjusts the cluster quorum and/or changes quorum disk membershi
This is done in a synchronized manner using a 2 phase protocol.

CALLING SEQUENCE:

JSB  ADJUST_QUORUM
IPL is IPLS_SCS

INPUT PARAMETERS:
NONE
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO-R5 are destroyed

AN LA LA LN NI NI NI NUND o=b b cnd cod e e e e e o o o s o o o o o o e o o o e e o o) e e o o o e o h D (D
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ADJUST_QUORUM:
BSBW

o jolelelelelelelclelelclelelclelelelelale elelelclelalelelalelecls

B BB DD DD DD DD BB D555 5553 3 5NN N AN AN A N A AL N G U N U R A AN L N N N N N N NN
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0085 30 INIT_TRANSITION ;: Initialization for baocoming coordinator
58 A& 04 90 MOVB #CLMTNXSK_XTN_QUORUM, = ; RECONFIGure transaction
08 C%UBSB-CUR-COBE(Rk)
55 D& OB CLRL R ; No (CSB address
50 0000°'CF 9 OB MOVAB  QUORUM _MSG,RO ; Initiating cluster reconfiguration message
F4D6"* ;o 83 BSBW CNXSCORF 1G_CHANGE : Make this state known
F4D3' 30 BSBW  CNXSSCAN_CSBS
0B 50 E9 OB BLBC RO,20% ; Branch when done
05 60 A3 01 E1 OB BBC #CSBSV_MEMBER, - ; Ignore nodes that are not members of
08 CSBSL STATUS(R3),108  : the local cluster
00 60 A3 11 E3 83 BBCS #CSBSY SELECTEg - : Mark node selected
CSBSL_STATUS(R3S,108
05 108: RSB
20$:
: Selected nodes are all members of the cluster.
05F9 30 » BSBW  LOCK_NODES : Attempt to lock selectsd nodes
: Get here when all nodes in the cluster have been locked.
g : Compute and send Phase 1 proposal messages.
F4BF' 30 - BSBW CNX$QUORUM_CALC ; Calculate and store quorum related paramet

sg |
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B
25 1C A4 18 E1l 321
00A4 C& 00A6 Cé& BO gzb
50 00A6 Cé& B4
s 1t 085
00A4 C4& 0 B
gO Og 859
0 BS5C
50 00A4 C4 BSF

: RO is computed number of votes

BBC #CLUBSV_ADJ _QUORUM, = ; Branch if no quorum ad?ustuont requested
CLUBSL_FLAGS(R4) , 608

MOVW CLUBSW_ADJ GUORUﬁ(RL), = ,; Copy proposed value to new cell

CLUBSW-NEWAUORUM(R4)

B1 CMPW 2889_ADJ_000RUH(R4).R0 ; Minimize value with number of votes

1F BLSSU ; Branch 1f new value would

88 MOVW RO,CLUBSW_NEWQUORUM(R4) ; Use current number of votes

2 E6 308: S?St : .s : Compute (votes+2)/2
B1 CMPW CLUBSW_NEWQUORUM(R4) ,RO ; New quorum >= (votes+2)/2?
S 18 B64 BGEQU  40% : Branch if yes
Q0AL C4 0 B Bé6 MOVW RO,CLUBSW_NEWQUORUM(R4)

B6B 408:
ggg 60$:
8228 : Propose cluster == Send Phase 1 Messages

70 A6 0D 9A 0B6B
78 A4 OBFA'CF  9E
04E7 30 0B75

MOVZBL #CLMCNXSK_FNC_QUORUM, = ; Message code
CLUBSL_CTRO(RZ)

MOVAB W*BLD_OUORUM MSG, = ; Address of routine to build
cLussC %Tx1(R4) ; status message

BSBW SEND_PR ; Send phase 1 messages

Phase 1 has been sent. Nothing can stop us now short of our own
failure. Therefore, it is time to clear the bit requesting the
quorum adjustment. This node has done its best...

BBCC #CLUBSV_ADJ _QUORUM, - ; Clear quorum adjustment flag
CLUBSL_FLAGS (R4) , 1008

LR PR TR PN Y

00 1C A4 18 &5
1008:

3 ALl nodes have seen Phase 1 and ACKed it.
; Now is the time to send Phase 2.

46 BRW SEND_PH2

464 : At the completion of sending Phase 2 messages, this location
465 ; is executed as a thread.

k6$ :
467 QUORUM_F INISH:

=2 OO0 NO WS AN = OO 00 NOM N S AN = OO0 NN NS AN = OO0 00~

053 3

CSBSW_OUORUM(R3)
gggu CNXSMARK _UNLOCKED

new, reduced cluster quorum
Mark node no L:nger locked
Continue iteration

07E0 30 QB 263 BSBW UPDATE _QUORUM : Update quorum, votes, nodes
5 &9? : Reduce quorum in CSB's to prevent cluster quorum from ratcheting right
: 2; s back up with the next state transition
F47A' 30 OB 47; s BSBW CNXS;SAN,CSBS ; Iterate over (SBs
15 S0 E9 0B86 2474 BLBC R0,230% : Branch when scan is done
OF 60 A3 01 E1 B89 2475 BBC #CSBSV_MEMBER, - ; Branch if node is cluster member
BBE &79 CSBtL_STATUS(ﬁg). 2208
20 A6 52 A3 B1 (8B 47 CMPW CSBSW QUORUM(RS), - Congorc sysgen parameter with current
- 473 S%SBSO_OUORUH(ka cluster quorum
05 18 47 BLEQU & Branch if less than cluster quorum
S2 A3 20A4 B 2g? MOVW CLUBSW_QUORUM(R4), - Lower copy of sysgen parameter to match
4
288

00000
S>>

F&63" 8?

rnoN
N =
[=l=4
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CONMAN = Cluster Configuration M 16=-SEP=-1984 00:26: AX/VMS Macro V04~ P
v04-000 INIT_TRANSITIONQ- Initial 1 ?:on for a t -SEP-133G 84:89:38 !SVSLOA SRCJCONHANogAR 01 ot (33)
g:} 2§§ «SBTTL INIT_TRANSITION = Initialization for a transition
BA1 4 144
BA1 4 :
:} 232 f FUNCTIONAL DESCRIPTION:
Al 2493 ; This ro?tino is tho common initialization code for all
Al 2494 ; transitions. is executed by any node which is attempting
8:} 235 : to become the coordinator.
a:} 299 g CALLING SEQUENCE:
BA1 433 : JSB INIT_TRANSITION
:} gog 3 IPL is IPLS S
BA1 25 g : INPUT PARAMETERS:
08:} 2 4 E NONE
BA1 g 5
oaﬁ} g 9 : OUTPUT PARAMETERS:
Al 2508 : R3: Address of local CSB
Al 2509 ; R&: Address of CLUB
0BA1 2510 ;
0BA1 511 ; COMPLETION CODES:
Al 5318 NONE
BA1 2514 :
BA1 S15 ; SIDE EFFECTS:
0BA1 Slg :
0BA1 2517 ; RO-R2,R5 are destroyed
OBA1 3319
0BA1 2520 °
0BA1 2521 INIT_TRANSITION:
54 00000000 GF D0 O0BA1 5 g MOVL G*CLUSGL _CLUB,Ré& ; Address of CLUB
1C A& 20000000 8F (8 8333 g : BISL2 2Eb€23’rl§£§%£l§°" - i Mark transition started
0084 C4& D& 0BBO 2525 CLRL CLUBSL _TQE (R4) ; Abandon any timeout in progress
S0 00CC C4& 9 0BB4 25 g MOVAB CLUBSB FORK BLOCK(R&) RO Address of transition fork block
03 1C A0 00 ES5 0BBY 25 BBCC #CLUBFRBSY FXB B : Bronch if fork block is not
BBE 25 g CLUBFKBSL STATUS(RO’ ;: busy and mark no busy
50 60 OF OBBE o5 REMQUE CLUBFKBSB™FORK aLocxiRO) RO ; Remove from queue
1C A& 00020000 8F CA EE; g ? 108: BICL gfba tl EQES(gl) : Clear unlock request
68 A4 D6 O0BC9 25 § 208:  INCL Sbua'L MAX_XTN(R4) : Compute transaction ID
FB 1 BCC 25 BEQL $ : Disallow transition
48 A4 68 A4 D0 BC 5354 MOVL CLUBSL _MAX_XTN(R4),
BD g S CLUB‘L CURTXTN(RS)
53 10 A4 [ ])) 8D 9 MOVL CLUBSL EOCIL CSB(R4) ,R3 ; CSB for this node
4C A& 4&C A3 DO OBD 5 MOVL csask : CSID of coordinator
BDC 25 s 5" C &ua cooﬁo(a£)
gs Ad 33 gg BD g MOVL i UBSL _COORD(R4) : Mark this node the coordinator
AG 20 5E 4? MOVB lCLHCNXtK LOCK ; Set transaction phase
1 4 CLUBS cul PHA§E(R6)
50 A4 00000000°GF 70 OBE4 &g Mova G*EXe SYST! : Current time is timestamp for
BEC 354 CLuafo ST TR R4 P R




\cl -630 INH :r'isf 10:!9 1 ial zauon for a t 1? gE ]832 828938 f‘?’v‘éu‘.’gf gﬁfﬁ'c’oxgﬁiogm ;1 D (B)
64 AL 66 A4 gﬁ ll: MOVW Etgﬂ W FéR%T ND%X(R‘) = ; Initialize CSID allocation context
F4OC* Sg F1 4 BSBW 1 ; Initialize CSBs for transition
00 60 A3 11 E Fé 4 BBCS lCSB v SELECTE% : Mark local node selected
BF9 254 CSBSL_STATUS (R3S, 308
05 OBF® 2549 30%: RSB
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CONMAN = Cluster Configuration Manager 1 -1984 AX/VMS Macro V04~-00 Page 56
v04-000 BLD_FORM_MSG = auild HessagogProposing E! g- 984 82 89 }3 SYSLOA.SRCICONMAN.MAR; 1 ’ (34)
BFA 1 .SBTTL BLD_FORM MSG = Build Hessogo Proposing Ncu Cluster
BF A i .SBTTL BLDZRECORFIG_MSG = Build cssago Propos "ﬂ Rcconfigurof Cluster
BFA .S3TTL BLDZJOIN MSG™ = Build Message Proposi n? ew Node in a Cluster
g;: SSg R .SBTTL BLD_QUOROM_MSG - Build Message Proposing a Quorum/Quorum Disk Chanag
BFA 559 :
g;: §§ ; FUNCTIONAL DESCRIPTION:
BFA SS% : This routine builds a message proposing the formation, reconfiguration, or
BFA 2560 ; addition of a node to a cluster,
g;: 221 5 It uses the standard message building routine to build the message header.
8BFA Sbi s CALLING SEQUENCE:
OBFA 2564 :
OBFA 2565 ; JSB BLD_FORM_MSG
8BFA 566 ; JSB BLD RECONFIG MSG
BFA 2567 : JSB BLDZJOIN MSG™
OBFA 2568 ; JSB BLD OUORUH MSG
OBFA 2569 ; IPL is IPLS_SCS
OBFA 2570 ;
OBFA 2571 ; INPUT PARAMETERS:
OBFA 57§ :
OBFA 2573 : R%: Address of message buffer
OBFA 2574 ; R3: Address of (SB
OBFA 2575 ; Address of PDT
0BFA 2576 :; Address of CDRP
OBFA 2577 ; CORPSL_VAL1(R5): Byte 0 contains facility code (negated for response
OBFA 2578 ; Byte 1 contains f.CiliUE specific function code
OBFA 2579 ; CORPSL_VALZ2(RS5): Transition ID (from CLUBSL_CUR_XTWN)
OBFA 2580 ; CORPSL_VAL3(R5): Byte 0 contains transition"phase (from CLUB$SB_CUR_P
OBFA 2581 ; Byte 1 contains transition code (from CLUBSB_XTN_TO
OBFA SB; 3 Byte g contains success/failure flag
OBFA 2583 ; Byte 3 contains reply code
OBFA 584 ;
OBFA S85 : OUTPUT PARAMETERS:
OBFA 2586 ;
OBFA 2587 ; NONE
OBFA sgs :
OBFA 2589 ; COMPLETION CODES:
OBFA 2590 ;
OBFA 2591 ; NONE
OBFA 59; 3
08:: gg‘.: SIDE EFFECTS:
SgFA 95 ; RO and R1 are destroyed
OBFA S9$ :
FA 97 ;==
FA 98
FA 99 BLD_FORM _MSG:
FA 26 ? BLD RECORF IG_MSG:
FA 2601 BLDZJOIN MSG:
FA 6 g BLD OUORUH MSG:
073¢C 30 FA 26 BSBW BLD_STD_MSG : Fill in standard fields
007C 8F FO 2604 PUSHR  #*M2R2,R3,.R4 ,RS,R6> : Save registers
sg 64 A3 DO 0C01 2605 MOVL csask ELUB(RS) . R6 : Address of CLUB
14 A 64 A6 B C0S 26 9 MOVW CLUBSQ NEXT CSED(R6), - s Save CSID assignment context
COA 26 CLMPROSW_NERT _CSID(R2)
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007C 8F

on Manager
d Message

MOovw
MOovw
MOvVL
Mova
mova
MOVW
T
BISB
MovC3

MOVL
MOVC3

POPR
RSB

«SEP-1
Proposing g-SEP-1

CLUBSW_NEWQUORUM(RS), =
- : Cluster membership state sequence

Q
CLMPROSB_FL
#CLMPROSS F
CLUBSB FSYS
CLMPROSB_FSY
(SP) ,R2 ~
:CLn#aoss NOD
CLUBSB_NOBEMAP
CLMPROSB_NODEM
#*M<R2,R3,R4,R

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

; Cluster quorum

98e 00:89:28

number
Proposed cluster figure of merit

N N N
A S
(TR

; Cluster founding time
; Store current system time in

R2) the nessage
é;?" - Quorum disk votes

) ; lero fla?s byte
?68- ; Branch if quorum disk not part of
f - ; Mark quorum disk present

- ; Cluster founding system

5

? R store message buffer address
- ; Fill map of proposed systems

; Restore registers
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+SBTTL CNXSRCVD_FORM - Cluster formation proposal received
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FUNCTIONAL DESCRIPTION:
This routine is called cluster formation progosal message is received.
A response must be sent which ACKs or NAKs the request. The
request is NAKd if this node does not have a connection to all proposed
member nodes.

CALLING SEQUENCE:

JSB CNXSRCVD_FORM
IPL is IPL$S_SCS

INPUT PARAMETERS:

Ri: Message address

RS: CSB of sending system

Ré: PDT address

RS: CORP address (uninitialized)
OUTPUT PARAMETERS:

NONE
COMPLETION CODES:

NONE

SIDE EFFECTS:

ONONONONONONON OO WAV SN 85 85 85 85 55 5N 55 5 S LI

=2 OO0 NO\N S AN = OO~ N LN = O 0 00 NN N BN AN = O O 00 N O W 8N N — O O 00 NN N 2~ LNV — O 0 00 ~ION N

LIRS A TR TR A TE T A TA TR TETETE PR TE PR PR TR FE FE PR PR PR PR TR PR PR PR PR PR PR PR TR T

RO-R5 may be destroyed.
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6 - e
7
71 CNXSRCVD _FORM::
2C gB 4 PUSHR  #*M<R2,R3,RS5> ; Save needed registers
F3AC' 30 7 BSBW cnx51u£r,éonp : Initialize the CDRP for the response
2 6E 38 7 MOVL (SP) ,R ; Restore message address
O6EF 7 BSBW MSG_CHECK ; Validate message
64 AL 14 A2 BO 7 MOVW CLMPROSW_NEXT_CSID(R2), = ; Save CSID assignment context
7 CLUBSW _NEXT CSID(R4)
00A4 C4 16 A2 BO 14 MOVW CLMPROSW _QUORUM(R2), = : Cluster quorum
7 CLUBSW_NFWQUORUM(R4§
O0AC C4& 18 A2 B0 8 MOVW CLMPROSW MEMSEQ(R2), = ; Cluster membership state sequence
68 g CLUBSW MEMSEOQ(R4) : _ number
O0AB C4& 1C A2 DO MOVL CLMPROSL _FMERIT(R2), = : Proposed cluster figure of merit
1 CLUBSL _FRERIT(R4)
2C A4 20A2 7D 4 Mova CLMPROSQ FTIME(R2), = ; Cluster foundation time
72 CLUBSQ _FTIME(R4)
0094 C& 28 A2 7D 7 Mova CLMPROSQ CURTIME(R2), = : Save time from message
7C CLUBSQ_NEWTIME (R4)
46 AL 1A A2 B0 7C MOVW CLMPROSW QDVOTES(R2), = ; Quorum disk votes
1 CLUBSW_NEWQDVOTES (R4S
1C A4 04000000 8F CA 1 BICL #CLUBSA_QF NEUVOTE. - ; Assume no quorum disk membership
9 9 CLUBSL_FLAGS(R4)
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CONMAN = Cluster Configuration Manager 16-SEP-1984 126 AX/VMS M V04~
v04-000 CNXSRCVD_FORM -gClustor forngtion propos -SEP-1834 82:89:53 SVSLOA.SzgagONHAN?gAR:I e (;g)
0OC 30 A2 00 E1 89 BBC #CLMPROSY QF VOTE, = ; Branch if no quorum disk bershi
i E§E & S%HPRO%B,FLAGS(RS’.!OS X i . e
: Assume failure
GA1C A O E1 E’g BBC gfbg Svrezcggzzgtgo; : Brongh i} d:sk not l?cally active
: and reject proposa
00 1C A4 1A E2 EgA BBSS gfbg kvr§£s§?§!?’§6;' : Set quorum digk gonborship
1C C9A 108: PUSHR l‘H(Rz'R RG> : Save registers
26 AL 31 A2 06 gg c9 MOVC3  #CLUB § FSYsSIp, - 3 Clnstcrgfounding system [D
CA CLMPROSE FSYSID(R2), -
CA CLUBSB_FSYSID(R4)
g oty BRQCNAR 1 dewors rapatens
: Save registers
00EC C& 37 A2 20 gg CAb MOVC3 #CLUB é NODEMAP, - : Save .‘g of cluster nodes
CAD CLMPROSE NODEMAP(R2), = :  1in CL

CLUBSB_NODEMAP (R4)

1C A  OCAD POPR #*M<RZ,R3 RG> ; Restore registers
009C C4 00000000°GF 7D OCAF MOVQ  G*EXESGQ SYSTIME, - i Seve current system time
(8 C%UBSO_NEHTIHE_REF(RL) : as a reference
51 0 gg (B MCGVL #M.R1 ; Anticipate success
F368' BB B3BW CNKSSCAN-CSBS ; Iterate over all (SBs
1€ S E9 B BLBC RO,50% : Branch when done
18 60 A3 11 E1 BBC scSasy SELECTEg - : Branch if node not selected
CSBSL_STATUS(R3J ,408
50 4C A3 3¢ MOVZWL CSBSW_CSID_IDX(RS),R0 ; CSID index
OA 37 A2 59 ES BBCC RO, - 5 BraTchtif node is not in proposed
:  cluster

b&pnosa,nooenap(n2>. -

88C #CSBSV_LONG_BREAK, =

0A 60 A3 00 EI
g?B$L_SIATUS(R ),408

Branch if no long break seen

R
MOVZBL #CLMCNXSK_FNC_FORM,RO
BSBW  CNXSINIT STD_RESP
CVTLB  (SP)+,CDRPSL VAL3+2(RS)
BRW CNXSRESP_FORGET

wn
o

Faiil ty specific function code
Init CDRP for standard response
Store success/failure flag
Queue response message

&

36 AS

e
™m
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E
1
cé
cé6
CA
CF
CF
CF
D&
51 4 D& CLRL
F327' ¥ gg BRW CNXSSCAN_CSBS _EXIT ; Exit from CSB scanning loop
00 60 A3 11 E&4 D9 308: BBSC #CSBSV SELECTEg - ; Clear selected bit
DE CSBSL_STATUS(R3,408
05 g; 408$: RSB
51 DD DF 508: PUSHL R1 ; Save status
37 A2 20 00 3B El SKPC #0,#CLMPROSS _NODEMAP, - : Look for any missing nodes
E6 CbﬂPRO‘B_NODEHAP(RZ)
Y 13 Es BEQL 60 : ALL nodes accounted for
02 1C A6 11 EI i BBC #CLUBSV_UNLOCK, = : Branch if no unlock request
ED CLUBSL_FLAGS(R4), 608 : pending ;
6E D& ED CLRL (SP) : NAK request
09 _6E 59 EF 60$: BLBC (SP),70% ; Branch on NAK pending
F308°* F BSBW CN!S%{RVEC_ADJ ; Adjust size of Lock manager directory vect
03 5 E F BLBS RO,7 ; Branch on success
R D F MOVL RO, (SP) : Make sure proposal is NAKed
D BA FB 708: POPR #*M<RO,R2,R3,R5> : Restore needed registers
9 i : PUSHL 0 ; Save status
F H
3 :

—0O>»O
OO

F2F&"*




———

E 2
1

CONMAN = Cluster Configuration Manager -SEP=-1984 00:26:1 AX/VMS Macro V04-00 P
v04-000 CNXSRCVD_RECONFYG = Cluster Reconfigurat g-SEP-1ggk 84:89:28 SYSLCA.SRCICONMAN.MAR: 1 . (sg)
g E ;27 .SBTTL CNXSRCVD_RECONFIG = Cluster Reconfiguration proposal received
006 148 1++
g E ; 1 : FUNCTIONAL DESCRIPTION:
DOC 27 i ; This routine is called when a cluster reconfiguration proposal
DOC 2754 ; message is received.
DOC 2755 ; A response must be sent which ACKs or NAKs the request. The
0p0C 27 9 : request is NAKd if this node does not have a connection to exactly
g E ; : the set of member nodes of the proposed reconfigured cluster.
gog ;6§ § CALLING SEQUENCE:
DOC ¢761 : JSB CNXSRCVD_RECONF 16
g E ;gi ; IPL is IPLS_SCS
§gog ;2g : INPUT PARAMETERS:
DOC 769 ; R%: Message address
oegc 767 ; R3: CSB of sending system
0DOC 2768 ; R&: PDT address
888% ;93 : RS: CDORP address (uninitialized)
0DOC 2771 : OUTPUT PARAMETERS:
0p0C 77; :
§88E 7 -
DOC 2775 ; COMPLETION CODES:
0p0C 77? :
BE UR1
3302 ;73 : SIDE EFFECTS:
0D0C 2781 : RO-RS5 may be destroyed.
ob0c 5788 ‘T
§D C 784 CNXSRCVD _RECONFIG::
2C DOC 2785 PUSHR  #*M<R2,R3,R5> : Save needed registers
F2EF' DOE 7 3 BSBW CNISIN!T_EDRP : Initialize the CDRP for the response
52 S D OD1 7 Mova (SP) R : Restore message address
86 30 O0D14 2788 BSBW  MSG_CHECK : Validate message
1C A& 00800000 8F C 8}} ; 9 BISL2 :Cba tang%;Y§2¥' - : Mark connection to member lost
00000000°'GF 01 8 D1F 27 ? MNEGB #1.6 LEK GB STALLREQS ; Stall lock requests
00A8 C4& 1C A2 O g % ;gi MOVL Etﬁ:ge %'E=§?{££§Z). = ; Proposed cluster figure of merit
O0OEC C& 37 A2 20 28 O 794 MOVCS  #CLMPROSS NODEMAP, - ; Save -aﬂsof cluster nodes
0 795 LLMPROSB RODEMAP(R2), = :  in CL
g ;9 CLUB‘B_NUDEHAP(R&)
21 01 DO D 793 MOVL 1 ,R1 : Status indicator
2 6F g ) 3 4 MOVL  (SP),R2 : Message buffer address
FZSA' D ? BSBW CNX 8CAN_CSBS ; Iterate over all (SBs
1€ 50 E D3C BLBC RO,20% : Branch when iteration is complete
18 60 A3 01 E1 OD3F g B8BC lt&gsv MEMBER, =~ : Branch if node is not a cluster member
D44 CSBSL_STATUS(R3) 108
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v84-000 CNXSRCVD_RECONF?G = Cluster Reconfigurat g-SEP-1gg4 82:8?:38 ESVSLOA.SRCJCONHAN.HAR:1 v (36)
60 A3 00020000 8F CB QD44 5 BISL2 ocsgsn SE#ECTEg - ; Select every member
D4C 5 CSBS._STATUS (R3)
§9 &C Aa 3 D& 9 MOVZWL CSB‘U.CSID_IDX(RS).RO ; System index
07 A2 S E D BBCC RO, = ; Branch if member not in proposed cluster
D CLMPROSB NODEMAP(R2),10$
02 60 A3 00 E1 0D BBC acsgsv LONG BREAK, - ; Branch if no Long break seen
51 D& 8 : 1 CLRL 5?3 L.STATUS(R3) . fos F fail ¢ L
: Force failure of proposa
05 ODSC 2812 108: RS oo
26 51 E9 0D 14 20%: BLBC R1,25% ; Branch on previous decision to reject
00A4 C& 16 A2 BO Dg 15 MOVW CLKPROSW QUORUM(R2), = ; Store quorﬂu ]
D 1; CLUBSW_NEWQUORUM(R4 )
46 AL 1A A2 BO 0D6 1 MOVW CLMPROSW QDVOTES(R2), = ; Store quorum disk votes
068 13 CLUBSW NEWADVOTES (R4S
1C A& 04000000 BF CA §g 10 BICL :Ebg tlrexsgfgngE. = ; Assume no quorum disk membership
OA 30 A2 00 E1 Op7 1 BBC #CLMPROSY _QF VDTS - ; Branch if no quorum disk membership
807 ; CLMPROSB_FLAGS (R2S,23$
07 1C A6 01 E1 D7 BBC #CLUBSY OF ACTIVE, - ; Branch if disk not locally active
8070 4 CLUBSL FLABS(R4),248 ; and reject proposal
00 1C A4 1A E2 OD7 5 BBSS  #CLUBSY aF neuvofs - : Set quorum disk membership
o e ga ; o5 - skgatL-'LAGS(RG). is
D 8
21 D& 0D84 9 SLS: CLRL R1 ; Reject proposal
1 gg D 8 0 25%: PUSHL R1 ; Save status return
37 A2 20 00 D 1 SKPC #0,#CLMPROSS _NODEMAP, - ; Look for any missing nodes
D80 g bHPROSB-NODEHAP (R2)
04 13 0D8D BEQL $ ; ALl nodes accounted for
g F g BUG_CHECK CNXMGRERR ,FATAL ; Some non-member node proposed as member
31 66 E9 D9g ? 308 BLBC (SP),70% ; Reject proposal as inconsistent with Local
2A 1C A6~ 11 EO 0D96 BBS #CLUBSYV UNLOCK, = : Branch if unlock request
D98 s CLUBSL FLAGS(RL),608 :  is pending
F268' 30 0098 BSBW CNXSOPT ; Try to compute better subcluster
03 S E9 009 4? BLBC RO,40% : Branch on computation failure
2 gl S DA 4 BLBS R1,50% ; Branch if a better cluster was computed
F259"' DA4 4; 4«0$ BSBW CNXSDIRVEC_ADJ ; Adjust size of Lock manager directory vect
18 g § DA7 4 BLBC RO,60% ; Branch on failure
F253" 8 DAA 4 BSBW CN!S&%AN_CSBS ; Iterate over all (SBs
17 5 £ DAD 45 BLBC RO,7 : Branch when iteration done
OF 60 A3 01 E1 CDB ? BBC ccﬁgsv MEMBER, - : Branch if system is not a member
0B 4 CSBSL_STATUS(R3) 508
50 4C Ag 3¢ 0DB &s MOVZWL csasu C§§° IDX(RS), RO : System ID index
05 0088 R ¢ DB 4 BBS R CkUG RODEMAP(R4),508 ; Branch if system is in proposed cluster
00 60 A3 11 ES ODBF ? BBCC  #CSBSV_SECECTED, - ; Clear selected bit
DC4 CSBSL_STATUS(R3J,508
05 gg& s 508: RSB ; End of iteration step
E D& oc; $: CLRL (SP) : Failure == reject proposal
BA 0DC 5 988: POPR #*M<RO,R2,R3,R5> ; Restore statui lﬂdpnggdld registers
D 0pC9 9 PUSHL RO : Save status
50 A 0DCB MOVIBL #CLMCNXSK FNC RECONFIG,R : r.$111: specific function code
05 oc; 3 BSBW  CNXSINIT _STD_RESP ; Init CORP for standard response
36 AS gs F DD CVTLB  (SP)+, CORPSL VAL3+2(RS) ; Store success/failure flag
F2e8' 3 DDS 60 BRW CN!&IESP,!ORGET ; Queue response message
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+SBTTL CNXSRCVD_JOIN = Cluster node addition proposal received

f

‘
§ ==

V04000 onesh

i

om
D

J

Ed
+*

FUNCTIONAL DESCRIPTION:

This routine is called cluster node aaddition proposal message is received.
A response must be sent which ACKs or NAKs the request. The

request 1s NAKd 1f this node does not have a connection to all proposed
member nodes.

CALLING SEQUENCE:

JSB CNXSRCVD_JOIN
IPL is IPLS_SCS

INPUT PARAMETERS:

Ri: Message address

R3: CSB of sending system

R&: PDT address

RS: CORP address (uninitialized)

AR LA LRI AT A LA E AT A A TR PR A TR PATE AR R PRA PR PR PR R PR FE PR TR PR TR PO TN T

OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
4 SIDE EFFECTS:
gg RO=R5 may be destroyed.
DD
DD CNXSRCVD_JOIN::
0 o0 O0pD PUSHL #0 : Anticipate NAK
C DDA PUSHR  #*M<R2,.R3,.R5> ; Save needed registers
Fae1’ DDC BSBW cuxsxu!r,toap ;: Initialize the CDRP for the response
52 6E g DDF MOVL (SP) R ; Restore message address
0564 DE BSBW MSG_CHECK ; Validate message
03 1C A4 17 E1 ODE B88C #CLOBSV_LOST_CNX, - : Branch if node addition not inhibited

DEA : gﬂtL_FLAGS!R‘).lDS

OOAg 31 ODEA BRW ; Helper branch when node addition inhibited

64 AL 14 A B0 ODE 108: MOVW CLMPROSY N;l! CSID(R2), - ; Save CSID assignment context
DF CLUBSW NEXT CSID(R4)
OOAC C4 18 A2 BO ODF MOVW CLMPROSY HEIS?O(RZ). = ; Cluster membership state sequence
€0 DF CLUBSW MEMSEQ(R4)

LER T

1A 1C A6 00 88S #CLUBSY_CLUSTER

: CLUBSL_FLAGS (R4S ,308

g Receiving node is not cluster member

y MOVQ  CLMPROSQ FTIME(R2), = Cluster foundation time
CLUBSQ FT 4)

IME (R
MOva CLMPROSQ_CURTIME(R2), = ; Save time from message

number
Branch if node is already a cluster member

2C A6 20 A2 7D
0094 C& 28 A2 70

o OO0 O0OCOO0O0OO0OO0OOOO0O0O0OO0O0O0O0O0OO Mn
OO0 0OO0O0O0O0O0O0O0O0DU0U0OU0D0UO0OU0U0DUD0D0O0DO0O0UD0O0D0O0D0 <
OO0 0O0O0O0UUOOOODU0O0O0U0U0D0DUDDDUODODUOUDDO0 O
0O O O OO OO0V OO OO OO OO 00000000 Co 000000 o 000D 0o Co 0o 0o 0o o 0o 0O 0o 0o 0o G 0o G0 GO 0B 0D 0B O 0o 0o 0o Co CD 0D

s s s e e e s = OO OO OO OOO VOV OVVOV OV VOV VWO OO0 NN NNNNNNNNO OO OO OO

Q0 NON NS AN = OO 00 NOM N 8~ AN =2 O O 00 NOMN S AN = O O G0 N O W 8 LN = O 000 NS LN — OO 00 N0 W 8~ L)




—————

W2 126 AX/VMS Macro V04=00 Page
FIRSOpLet son Suneger "§Z3ER-1980 0285108 YVCLOR. SRESCoNmAn Aa; 1 &
CONMAN CNXSREVD JOTN ~JLloster node addition pr 5-SEP
v04=000 - c;gato ueurlnita¢>_ ' Sove current systes tise
E mova 6 XiSGO SYST "Etf(ﬂ6) :  as a reference
DOVR o eevee WOt 5%35:2 "F?:é?g'"- : Cluster founding system 1D
26 A4 31 A2 06 28 E‘} e cmnpnoil FSYSIB(R2), -
g}; g { o SkUBsE FSYSIDIRG) et Staters
7 OF] 2 308: MoV [ CLUB(R3) ,Ré
s >4t 2§ B0 OE1f 5953 ROV CLAPRD 5"30vorts«n2)’ = i Quorum disk votes
“hk Wu & on ctgggg,cfzssxﬁéfﬁé?‘ = ; Cluster quorum
i caie o B E il E 3 g s Et"ﬁ'gn"5?°3?533§2"- ; Assume no quorum disk membership
e % E : § i o~ gg?ﬂpkﬂib‘&?‘?é% - ; Branch if no quorum disk membership
0C 30 A2 00 E1 E 1 g ? BBC g%npaoSl_FLAGS(RS$.SS$ : Assume 1a€5¥r: st Locoily sctive
AN § 3 : gﬁEL #CLUBSV_QF ACTIVE& s Br:gghrzgcct'progo,.l
KM N E D 29 9 S%EB; v'k?‘iéﬁ@&f . = i Set quorum disk membership
VWiEm W 2 BN 3 s o CLUB‘& FLAGS(R4),§§8 : Save map of cluster nodes
e 0 358:  mOovCc3  #CLUB Rk erabenss o & in CLUB
EC C4 37 A2 20 28 OQE4e 294 : CLMPROSB_NODEMAP(R2), = ;
- i 321 FEYTIR, MORERAP Chi) : Restore message address
563 9“ MovL  (SP),R2 : Anticipate success
gz 3% B0 OF4 944 MOvL  #1,R ; Iterate over all CSBs
1 gg E4C o BSBY cux38CAu,csas E B i s
SK'QS' 34 53§ 9% BITL  #CSBSM SELECTED ! - Check for SELECTED or
3 QE55 294 “MEMBER, - : W
60 A3 00020002 8F D E3D ¢3¢ gggtﬁS?ilUS(ﬁ!) ; Branch and ignore if neither
17 13 E g 350 gfgtz é?gasn SELECTEg‘ - : Mark the node selected
0000 ESF 2931 TATUS (R
gt Sommmameel ) . 338 MOVZuL Egggb:§SlD_IDX(RS).R0 I e s s proposed
‘c A3 3¢ QEOT ¢B3) BBCC RO, - ), =i cluster
on 37 a2 83 : 3;’ CLAPROSB_NODEMAP (R2) , - T
‘ if no long
€70 £2 SBSV_LONG BREAK, -  : Branch
09 60 A3 00 E1 OE7Q 3957 BBC :gaSL-StAtUS(R )50 b et
¢ 4 8 CLRL R1 : Exit from CSB scanning loop
85 %% Q&8 32 BRW  CNXSSCAN_CSBS_EXIT :
e %?ﬁ 36§ 408:  BUG_CHECK CNXMGRERR,FATAL ; Consistency check
E7E ¢9
05 OE7ZE 9§£ 508: RSB tatus
E7F 2965 _ R1,12(SP) : Save s a' Rt soavired
0C AE 1 Dg E7F 969 60$: Efgt R\.?SS . &3 E;::c?o: any missing nodes
07 21 £33 $0¢ SKPC  #0.#CLMPROSS NODEMAP, - :
37 A2 20 §8 E 368 2 gpnosa_NODEHAP(RZ) W - nodots)‘is ng}ﬂ;ccountcd for
. n
ED 13 : 97 70$ 3553 1§(SP) 80$ - 23 3:2 2?1§Aofptock manager directory vect
0A OC AE ¢ €30 9; B8SBY gux§§‘ﬁvec_AoJ F R success T
- § E§ Eg# §7 gbe{ '8; 358 RS> § R:::o:gr:ogdod registers
OCAE 38 BA O%e 5975 sos:  POPR  #~A<hoRs.
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52 65
00A4 C4 16 A

04000000 8F
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51 81
OF 30 A2 0
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T*iuorun Update Message ' S-SEP-1984 04:07:20 LSTSLOR. SREICONAANMAR;

.SBTTL CNXSRCVD_QUORUM

+*
+

FUNCTIONAL DESCRIPTION:
This routine is %allod when
This is a Phase 1 message.
CALLING SEQUENCE:

JSB CNXSRCVD_QUORUM
IPL is IPLS_SCS

INPUT PARAMETERS:
Rif Message address
=6° gg? gddrcss

OUTPUT PARAMETERS:

NONE

COMPLETION CODES:
NONE

SIDE EFFECTS:

RO-R5 may be destroyed.

™ AT AT AT A TR TR TR TATE PR TR PR PR PR PFEPE PR P TR TR PR PR TR TR TR Y M Y FE PR R TN ™
[
Ll

NXSRCVD _QUORUM::
PUSHR  #*“M<R2,R3,RS5>

:cLugsn QF _NEWY
cLue L_FLAGS (R4)
movL  #1,R1

BBC #CLMPROSV_QF _VOTE, -

13 BSBW cnxslugt,éonp
1 MOva  (SP).R

0 BSBW  MSG_CHECK

1 BSBW cux!gcan_csas

i BLBC  RO,20$

BBC #CSBSV_MEMBER, -

4 csask STATUS(R3),10$
p BBSS  #CSBSV SELECTEg -

9 CSBSL_STATUS(R3S,108

108: RSB

3 20$: MOvVa  (SP),R

0 MOVW  CLMPROSW QUORUM(R2)
1 CLUBSW NEWQUORUM(R4 S
i MOVW  CLMPROSW QDVOTES(R2)

CLUBSW NEWQDVOTES (R

g BICL OTE,

orum

sending system

= Quorum Update Message Received

pdate request message is received.
validity of the message is checked and

the new quorum value is saved in a temporary location.

RS: CDRP address (uninitialized)

Save needed registers

Initialize the CDRP for the response
Restore message address and (SB address
Validate message

Iterate over all (SBs

Branch when done

Branch if not a member node

; Select each menber

Restore message buffer address
Temporarily save new quorum value

; Quorum disk votes
; Assume no quorum disk membership

; Assume ‘hat we will accept proposal
: Branch 1f no quorum disk membership

-

Pree 86>
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v04-000 CNX&RCVD,GUORUNg = Quorum Update Message g-s p-}334 82:89:38 SYSLOA.SRCICONMAN.MAR; 1 . (33)
EE4 g C%HPROSB-F LAGS(R2) ,308
81 D& OQEE4 CLRL B ; Assume failure
08 1C A4 1 E1 OEEé 4 BBL #CLUBSYV QF ACTIVE, - ; Branch if disk not locally active
EEE 41 C*UBSL_FLAGS(Rb).ios : and reject proposal
51 01 O EEB 4§ MOVL AL ;s Accept progosal
00 1C A& 1A E EE 4 BBSS #CLUBSV_QF NEHVOTE = ; Set quorum disk membership
£F 4 CLUBS _FkAGz(RG) . 308
§C BA OEF 45 308 POPR #*M<R2,R3,R5> ; Restore needed registers
1 DD OQEF 84? PUSHL R1 ; Save status
SO 0D 9A OFEF 4 MOVZBL #CLMCNXSK_FNC_QUORUM,RO ; Facilit‘ specific function code
040C 30 OEFA 3048 BSBW  CNXSINIT STD_RESP : Init CDRP for standard response
36 AS BE F6 8EFD 869 CVTLB  (SP)+,CORPSL VAL3+2(RS) ; Store success flag
OFC* 31 OfFO01 50 BRW CNXSRéSP_FORGET ; Send response message and forget it




L 2
V04-00 essage Bescribing v 'S-SEP-1084 04:07:29 LSVSLOA.SRCICoNMANCMAR:T 9% (85,

ol * t
v04-000 BLD

]
w

(21 m]
e £

SIDE EFFECTS:
RO and R1 are destroyed

i
B
z .SBTTL BLD_VEC_MSG = Build Message Describing Vector Slot
2 144
2 9 ; FUNCTIONAL DESCRIPTION:
4 s : This routine builds a message describing an empty cluster vector slot.
4 3 This is needed in order to guarantee consistent, cluster-wide assignment
2 ; of unique CSIDs.
4 ; CALLING SEQUENCE:
4 4 : JSB  BLD_VEC_MSG
2 : IPL is IPLS_SCS
4 ’ : INPUT PARAMETERS:
4 3 ; Ri: Address of message buffer
4 ? : RS: Address of (CSB
) ) 3 R4: Address of PDT
4 7§ : RS Address of CDRP
4 73 ; CORPSL_VAL1(R5): Byte 0 contains facility code (negated for response
4 76 ; Byte 1 contains facility specific function code
) 73 3 CORPSL _VAL2(RS5): Transition ID (from CLUBSL_CUR_XTN)
4 79 : CORPSL_VAL3(RS5): Byte 0 contains transition phase (from CLUBSB_CUR_P
4 7 ; Byte 1 contains transition code (from CLUBSB_XTN_TO
OF 04 73 : Byte i contains success/failure flag
2 70 3 Byte 3 contains reply code
: §1 : OUTPUT PARAMETERS:
z g ; NONE
4 § ; COMPLETION CODES:
4 ? ; NONE
) :
4 :
4 :
4 :
& :
4
&
4
4
7
F
6
g

gklg 3 BLD %TD nsg : Fill in standard fields
SO 48 A D MOVL CORPSL VA% (RS) ,RO ;: Slot index
14 Ag S0 F 9 CVTLW  RO,CLMUECSW_INDEX(R2) : Store slot index
51 ooggo 00°'GF D 9 MOVL s*tLgsgs,ctosvec.nl : Address of cluster vector
6149 D 1 1 ? MOVL (R1)CROJ.R ; Get contents of slot
1 1 1 BLSS 10% ; Branch if slot in use
16 A2 0 F 1 1 ; CVILW  RO,CLMVECSW_SEQUENCE(R2) ; Last sequence number used
10 1 BvVS 10$ ; Branch on overflow
05 } g RSB
_ 106 10s8: BUG_CHECK CNXMGRERR,FATAL ; Consistency check
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+SBTTL CNXSRCVD_VEC = Cluster vector slot information received

+
*+.

FUNCTIONAL DESCRIPTION:
This routine is called when a cluster vector slot description
is received.
No response or immediate acknowledgement is sent.

CALLING SEQUENCE:

JSB CNXSRCVD_VEC
IPL is IPLS_SCS

INPUT PARAMETERS:
Ri: Message address
RS:

(SB of sending system
PDT address

LI AT ETE TE TR PR PR PR AT A PR PR PA PR TR PE PR PR PR PR PR PR PR PR PR PR TR PR TR T

85 8~ 8~ B B~ NN NINININININIAININININININI RN A AININININININIAINIRINIAIAININNONINNAON OO0

SNNOMAEWM OY W= NSNS SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SNNSNNNNSNSNSNSNSNNSNNN )

WWWMWWGO

B S N e I B R e T I R T T S S N R R b T D )

WAVANUA LSS 85 85 85 85 85 85 8 8 5 i i N A A A AN N N NN NN NININD =8 = —d b b b e b ek 2 O O

AN =2 OO 00 N WSS AN = OO 00 N0 N 8 LN = OO 00 NN W 8~ LN — OO O NI N S LR — OO0 00

TTTTTTT T T T T T T T T T TETTT T T T T T T T T T T T T T T T T T T T T T TTT T T T TTTTTTYTTN <~

OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO=-R5 may be destroyed.
CNXSRCVD VEC::
041F 30 BsBw MSG_CHECK ; Validate message
SO 00200000°GF 0 MOVL G*CCUSGL_CLUSVEC,R : Address of cluster vector
§1 14 A2 3C MOVZWL c%nvecsu xnoex(né) R1 ! Slot index
00000000'GF 51 B1 CMPW  R1,G*CLUSGW_MAXINDEX  : Valid index?
1€ BGEQU 10§ ¢ Invalid index
6041 16 A2 3C MOVZuL %k%giﬁ?g-SEOUENCE(RZ). - ; Store lLast used sequence number
FOBA' 32 BSBW CNXSDEALL _MSG_BUF _CSB ; Deallocate message buffer
0 RSB : Return
108: BUG_CHECK CNXMGRERR,FATAL ; “onsistency check

n igrrotion Manager n» 1 -SEP-1882 82:59258 AX/VMS Macro V04=00 Page (gs’
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one node to -SEP=1
.SBTTL DESCRIBE_NODE - Describe one node to another node

*
-

FUNCTIONAL DESCRIPTION:
This routine tells one node about another node. It returns
asynchronously with information indicating that the first
node can or cannot see the second node.

CALLING SEQUENCE:

JSB DESCRIBE_NODE
IPL is IPLS_SCS

INPUT PARAMETERS:
is address of a CDRP
is CSB adgross of node to talk to
is CSB ad
OUTPUT PARAMETERS:
RS is address of a CDRP
R3 is CSB address of node talked to
R2 is CSB address of node described
COMPLETION CODES:
RO indicates that a response was received from
the node vs. connection failed
R1 is status received from the node.
SIDE EFFECTS:

CORPSL_VAL1-CDRPSL_VALS are used for this routine's context.

ress of node to describe

AL R LR LA TE TATE DR TR DR TR T T R o T o o o o o o A A

DESCRIBE _NODE:
BsBw CNXSINIT_CDRP : Initialize the CDRP
MOVL CsSBSL_CLOB(R3) ,Ré : Address of CLUB
MOVL  R2,CORPSL ¥AL4ta5) : Node to describe
POPL  CDRPSL xAt (RS) : Return address
MOVZBL #CLMCNXSK FNC_DESC,R0O ; Message code
BSBW INIT_STD_MSG : Do standard message initialization
MOVL n CBRPS( RSPID(RS) ; Indicate that response is needed
MOVAB  B“BLD DESC MSG : Address of routine to build
CORPSC HSGBLD(ﬁS) : status message
BSBW CNXSSERD_MSG_CSB : Send message

We are resumed horo when the response message arrives.
Register; contain

: Status
R2: Address of message buffer
RS: Address of (S
R&G: Address of PDT

LA TR TR TR PR TR

Page (3
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CONMAN - Cluster Configuration Manager 16=-SEP=-1984 00:26: AX/VMS Macro V04=00 Page 70
v84-ooo DESCRIBE _NODE -gDescribo onegnodo to ano -SEP-1334 84:89:53 SYSLOA. JCONHAN.HAR:1 ’ (§1)
: E }i : RS: Address of CDRP
1S 59 F6C T4 BLBC ; Error sending message
7E 12 A A OF&F 3215 MOVZBL cbﬁcuxsa ACK(R2),=(SP) : Response from remote node
5 go F 19 PUSHL ; Save return status
FOBB' 30 OF7 1 BSBW CNXSDEALL MSG_BUF_CSB ; Release message buffer
F7 1 DEALLOC RSPID ; Deallocate response ID
02 BA F?S POPR  “#*N<RO,R1> : Restore status and return ACK/NAK
52 gB A 09 Fg 108: MOVL CDRPS& VAL ) ,R2 : Address of described (CSB
(B85 1 F84 JMP aCDRPSC_V S : Return address
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+SBTTL BLD_DESC_MSG = Build Message describing a node

FUNCTIONAL DESCRIPTION:
This routine builds a message describin

a node. It uses the

standard message building routine to build the message header.

JSB
I

CALLING SEQUENCE:

BLD_DESC_MSG

PL is IPLS_SCS

i

NONE

NONE

SIDE EFFECTS:

INPUT PARAMETERS:

Address of message buffer

Address of (S5
Address of FOT
Address of (D
CORPSL _VAL1(

R
CORPSL VAL;%:

CORPSL VAL

CORPSL_VAL4 (RS) :
OUTPUT PARAMETERS:

COMPLETION CODES:

RO and R1 are destroyed

MSG:
g8sBw
MOVL
MOVL
PUSHR
MovC3

POPR
Mova
MOVL
RSB

BprgTD MS

LA

w
™
@
w
Pen®n
T AN~
NP D<BADOSG

RP
5):
5): Transition ID (from CL
5): Byte 0

Byte 0 contains facility code (negated for response
Byte 1 contains facility specific function code
$L_CUR_XTN)

contains transition phase (from CLUB$B _CUR_P
Byte 1 contains transition code (from CLUBSB_RTN_CO
Byte 2 contains success/failure flag

Byte 35 contains reply code

Address of CSB to describe

Fill in standard fields
Address of (SB to describe
Address of SB of described system

LER TR EA TR T

4,R5> Save registers
D, = Fill in described system ID
(rR2)
4.R5> ; Restore registers
- : Fill in described sxston
(R2) : software incarnation number

Doscr:bnd system (CSID
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.SBTTL CNXSRCVD_DESC = Node descriptior received
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FUNCTIONAL DESCRIPTION:
This routine is called when a node description message is received.
A response must be sent which ACKs or NAKs the request. The
request is NAKd if this node does not have a connection.

CALLING SEQUENCE:

JSB CNXSRCVD_DESC
IPL is IPLS_SCS

INPUT PARAMETERS:
R§: Message address
2‘: CSB of sending system

: PDT address
RS: CODRP address (uninitialized)

TTTTTTT T T TTTTT T T T T TTTTTT T TTTTTTTmTTTTmMTTTTTTTYTTTT T TR TN

>Rl BBEEEl>>l

O NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNSNSNNNY O
LA LR TR TR P P P P P PR PR PR PR PR PR PR PR PR TR PR PR TR PR PR PR PR TR R R TR T T

4
:
90
31
3
94
v
0 3
8 98
99
0 00
8 01
8 §§ OUTPUT PARAMETERS:
0 05 NONE
0 09
8 §8 COMPLETION CODES:
8 18 NONE
8 }1 SIDE EFFECTS:
0 1§ RO-R5 may be destroyed.
0 14 ;==
0 15
. 16 CNXSRCVD _DESC::
gu 88 17 PUSHR  #*M<R2,R3,R5> ; Save needed registers
FOS4* 3 18 BSBW CNXSIN%!,EDRP : Initialize the CDRP for the response
52 6; gg FAC 19 MOVL (SP) R ; Restore message address
039 FAF 0 BSBW ngs_tuecx : Validate message
55 gk FB2 1 CLRL 8 : Result CSB address
FO49* g FB& i BSBW CNXSSCAN_CSBS ; Iterate over all CSBs
27 5 E FB7 BLBC RO,5% : Branch when done
50 68 A3 DO OFBA 4 MOVL  CSBSL sagm.no : Address of System Block
8C gg FBS 5 PUSHR  #*M<R2,.R3> : Save message buffer and CSB address
14 A2 18 AD 6 FC 9 CMPC3  #SBSS_SYSTEMID, - : Compare System IDs
FCé SBSB SYSTEMID(RO), = : between SB and
FC s anuogsa SYSTEMID(R2) : incom ng nossag:
0cC ?A FC POPR #*N<R2 ,R3> ; Restore message buffer and (SB address
16 2 OFC 0 BNEQ 23 : No match
05 88 FCA 1 PUSHR  #°M<R2,.RD> ; Save message buffer and CSB address
50 68 A 0 :8 i MOVL CsBSL_S$B(R3),RO ; Address of System Block
FD & ; Use SWINCARN out of SB because local node's (SB doesn't contain a valid
FD S ; SWINCARN == it was created and intialized before SWINCARN for the local node
:g 9 ; became meaningful.
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= Node descr
CMPC3
POPR
BNEQ
MOVL
BRW

RSB

W~
" =

pury
o
L 4

MOVL

MOVL
BRB

i The described
;s Return a NAK.

208:  BICL2

CLRL
POPR
PUSHL
MOVZBL
BSBW
cviLe
BRW

5$:
0s:

E 3

#SB$S _SWINCARN, =
SB$Q SWINCARN(RO), -
CLANDDSG SWINCARN{R2)
s M<R2, RS>

R3,RS
CNXSSCAN_CSBS_EXIT

WO OTRORORCORND

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

Compare software incarnation number
etween (SB and
ncoming message
Restore message buffer and (SB address
No match
Store rosuli
Exit iteration with result

Return and iterate

; CSB address of described node

; Described node not found
; Branch if local CS
; Branch if no status received
: Branch if long break seen
F and NAK request
; Mark node SELECTED
Save node identification

for described node
ACK node description

node is unknown or no valid connection exists.

#CSBSM SELECTEg -
CSBSL_STATUS(R3)

RO

=8n<nz.n3.as>
#CLMCNXSK _FNC_DESC,RO
CNXSINIT STD_RESP
(SP)+,CORPSL "VAL3+2(RS)
CNXSRESP_FORGET

Mark node deSELECTED

NAK node description

Restore needed registers

Save status

Facility specific function code
Init CDRP for standard response
Store success/failure flag

Send response message and forget it

- -

Proe )
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.SBTTL BLD_TOPOLOGY_MSG = Build Message Describing Cluster Topology

V04-000 85

+
+

FUNCTIONAL DESCRIPTION:

This routine builds a message describing the connec {v1t¥ of the cluster
as known to the local node. The description is optimistic in that some
connections that are reported as good may in fact be bad. The oppositve
cannot occur. Information about the quorum disk is not passed in this
message.

CALLING SEQUENCE:

JSB BLD_TOPOLOGY_MSG
IPL is IPLSSCS

INPUT PARAMETERS:

Ri: Address of message buffer
RS: Address of (S
R&: Address of PDT
RS Address of CDRP
CORPSL_VAL1(RS5): Byte 0 contains facility code (negated for response
Byte 1 contains facility specific function code
CORPSL_VAL2(R3): Transition ID (from CLUBSL_CUR_XTN)
CORPSL_VAL3(R5): Byte 0 contains transition phase (from CLUBSB_CUR_P
Byte 1 contains transition code (from CLUBSB_XTN_CO
Byte i contains success/failure flag
Byte 3 contains reply code

OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO and R1 are destroyed

BLD_TOPOLOGY_MSG:
0314 3 BSBW™  BLD _STD MSG : Fill in standard fields
go 64 Aa D MOVL CSBSL_CCuB(R3),RO : Get CLUB address
1 10A0 D MOVL  CLUB S_Lgtht_tia(ﬂﬂ).ﬂl : Local CSB Address
gg PUSHR  #*M<RZ,R3.R& RS> : Save rogistcrs
14 A2 008C C1 MOVCS  #CLMTOPSS NODEMAP, =  : Copy data into message buffer

CSBSB_NODEMAP(R1), -
CLMTOPSB_NODEMAP (R2)
POPR #*N<R2,R3,R4 RS> Restore registers

3C
RSB ; Return and iterate

34
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Y = Topology Request Me

+SBTTL CNXSRCVD_TOPOLOGY
FUNCTIONAL DESCRIPTION:

A ro’p?nto

receiying node.

nodes

CALLING SEQUENCE:

JSB CNXSRCVD_TOPOLOGY
IPL is IPLS_SCS

INPUT PARAMETERS:
R2:
R;:
Ré&:
RS:

OUTPUT PARAMETERS:
NONE

COMPLETION CODES:
NONE

Message address
(SB of sending system
PDT address

P I I IS S N

000000 NN NN NN NNNNOOOOONONON OO O VTN 8 8 0

N = OO NN AN = OV NS AN = O 000 NO N BN N = OO NS IN) = OO NS LI O -

§-3Ep-198 82:89:13

must be sent describes
The message itse
understanding of the sending nodes

A

2 SIDE EFFECTS:

2 RO-R5 may be destroyed.

4

468 CNXSRCVD TOPOLOGY: :

4 PUSHR  #*M<R2,R3,.R5> 3

4 BSBW cuxsxniv,éonp :

4 Mova  (SP).R ;

4 BSBW  MSG_CHECK ;

4 MOVC3  #CSBSS NODEMAP, = ;

CLMTOPSB_NODEMAP(R2), = :

4 CSBSB uogenAp(aS)

4 POPR  #*M<R2,RS,RS5> :

4 MOVL  CSBSL ékuitas) Ré :
MOvIBL #CLMCRXSK FNC foroLogy,RD

4 BSBW  CNXSINIT STD RESP ;

4 MOVAB B“BLD TOPOLOBY MSG, - :

4 CORPSC_MSGBLD (RS)

4 BRW CNXSRESP_FORGET ;

S

AX/VMS Macro V04-00 Pa
o 8

SYSLOA.SRCICONMAN . MAR; 1

= Topology Request Message Received

This routine is called when a topology reguest message is received.
l;hg’conncctivity seen by the

usgd to update the receiving
connectivity.

CORP address (uninitialized)

e needed registers

tialize the CDRP for the response
tore message address and (SB address
idate message

gain connectivity in sending node's

Sav
Ini
Res
val
Fil
C

: Restore needed registers

Fetch CLUB 1d?ross

: Facility specific function code
Init CORP for standard response
Store message build routine

Send response message and forget it
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SEND_PH1 - Send Phase ] Messages "§3ERC198 028028 YAVSLOA. SR Romancmani1 7% ()

| 2 g .SBTTL SEND_PH1 -~ Send Phase 1 Messages
S
]
5
5
]
5
5
§
5
5
;

s FUNCTIONAL DESCRIPTION:
Send a Phase 1 messagc to all locked and selected
nodes. A response is required from every node. 1If ln‘ response
1* a NAK or an¥ connection breaks, the transition is abandoned
without returnin

CALLING SEQUENCE:

JSB SEND_PH1
IPL is IPLS_SCS

INPUT PARAMETERS:

R4 is addres
CLUB

to the cailer.
4% .

ODE gives transaction type
contains RO argument for INIT_STD_MSG
contains message build routine address
OUTPUT PARAMETERS:

R4& is address of CLUB
COMPLETION CODES:

NONE

; SIDE EFFECTS:

LA T A TETETE PR PR PR PR PR PR PR PR TR PR PR PR TR TR PR PR P Y TR TR TR T

e el e e e i B OO OO OO OOOO VOV OVOY

(=1 e]. WAL N =2 OO 00 N0 N 8~ LN = O O 00 O VIV 85 LN = O O 00 N0 WV 8~ i) = OO 00 IO

T T T T T T T T T I T I T I TN TYTIT I T TN T TN T M MM MM M M T TmM M TmM M M TR M M m

: CLUBSL_RET1 is destroyed.
: ab-as. RE are destroyed.
SEND_PH1:
74 A4 BEDO POPL CLUBSL _RET1(R4) ; Save return address
SA A4 4 CLRY CLUBSW MSGCNT(R4) ; Initialize waiting count
59 AL 40 BF MOVB #CLMCNYSK PH1, = : Mark this as Phase 1
CLUBSB_CUR_PHASE (R&)
§F9 . 38 B8SBW CNXSSCAN_CSBS ; Iterate over all (SBs
5 E i BLBC RO,40% : Branch when done
18 60 A3 11 E1 BBC #C$BSV SELECTEg - : Branch if not selected
4 (S8 t STATUS (R3S, 108
16 60 A3 00 EO 7 BBS 0csg ') %ONG BRSAK - : Branch if permanent break
78 S8 : STATUS(RS),f08  : ~ in connection
11 60 A3 18 €0 BBS ccsg ) %OCAL - : Branch if local CSB
CSBSL_STATUS(R3),108
EF7D" ; BSBY  CNXSACLOC WARMCDRP_CSB
F7A* BSBW cuxgagsoulcs_cuecx ; Watch out for exhausted resources
S0 E BLBC RO, g“ : No lcnor‘ available
A A; INCW Sbgﬂ _MSGCNT(R4) ; Include in wait count
2 B5BB : Describe nodes
EFG6F’ BRW CNXSSCAN_CSBS_FORK : Fork and resume scan

WVAAWAWAAAAWMAWTATTAUA WA AR WA A AWM AWMTIA VIRV WA S S S S

o
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V04-000 SEND_PN] - Send Phase ] Messages "§SEpTiohe 00:85:08 YAUSLOR SRESeoumancaan1 P2 (BF)

05 } ‘§ 108: RSB ; Return and continue scan
EF6B' 3 } ‘ 208: BRW CNXSSCAN_CSBS_RETRY ; Delay and resume scan
1
} 49 Send proposal to one node
50 70 A4 g 109 43 $0s:  mowL cLuasL crxocm.) RO : Facility s Becific message 5
8276 109 BSBW INIT_STD _MSG ; Standard CDRP messa c initialization
4&C AS 78 A4 DO 109 MOVL CLUB!L CT!1(R4) : Address of routine build
10A l CORPSL HSGBLD(RS) ; Sstatus message
EFSC' 30 } :1 § . BSBW CNXSSERD_MSG_CSB ; Send message
10A4 3554 : We are resumed horo when the response message arrives.
10A& 3555 ; Registers contain
10A4 35 9 : RO: Status
10A4 3557 ; RZ: Address of message buffer
10A4 Sgg : R3: Address of (SB
10A4 3559 ; R&: Address of PDT
}0:2 gg? : RS: Address of CDRP
023F 30 18A6 565 3 BSBW CNXSPROCESS_RESPONSE ; Deallocate storage, get status
08 50 EB 10A7 356 BLBS RO,40% : Branch if ACK
1C A& 00020000 B¢ C8 10AA 3564 BISL2  #CLUBSM_UNLOCK : Request that all be unlocked
}83 ggg CLUBSL_FLAGS (R4)
}08 ggz : terminate threads =-- except for the lLast one
SA A4 B7 183 5?9 408:  DECW ckuasu_nsscmw.)
01 19 108 570 BLSS 50% : Branch when done
05 }08B g;1 RSB : Terminate thread
0179 30 1838 57§ 50%: BSBW CNXSCHECK _UNLOCK ; Check unlock request bit
74 B& 17 10BB 3574 JMP aCLUBSL RE! (R&) : Return to caller




AX/VMS Macro V04-00
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gg .SBTTL SEND_PH2 - Send a Phase 2 Notification

J 3
V04000 SEND PHS = Sond e Phace Bonolttication 'S-SEP-198% 92:88:18

Pooe &%)

+4

: FUNCTIONAL DESCRIPTION:

Sond a Phtso 2 notification to all locked and selected
nodes. messages are sent in parallel. Breaking
connections are ignored.

CALLING SEQUENCE:

JSB SEND_PH2
IPL is IPLS_SCS

£S5 AN = OO0 NO NS N — O

BE
E
E
E
E
:
}' E 3 : INPUT PARAMETERS:
. -
}: E g CLUBSB_CUR_CODE gives transaction type
}' E 35 : OUTPUT PARAMETERS:
'
}' E ggz R4 is address of CLUB
} E 593 ; COMPLETION CODES:
} E §§1 NONE
10BE 36 i SIDE EFFECTS:
10BE 3604 ;
-
10BE 3607 SEND_PH2
S9 A6 60 BF 90 1 683 #CLMCNXSK PH2 ; Set current phase
10¢3 36 CLUBSB_CUR PHASE(R4)  : _ into CLUB
EF3A* 30 10¢ 610 BS8W CNXQSCIN cS8S ; Iterate over all CSBS
3F SO E9 1 Cs 611 BLBC DO PHXSE : Branch when done
1F 60 A3 11 E1 10¢ 6!; BBC cc§asv SELECT g : Branch if not selected
10CE 361 csask !TAIUS(R §.108
1A 60 A3 18 EO 10C 614 8BS #CSBSY ; Branch if local CSB
1003 3615 csask STAtusln3) 108
1560 A3 00 EO 10D 61? BBS #CSBSY : Branch if permanent break
100 61 CSBSL TATUS(R fOS in connection
EF2S’ g 10D 61 B8SBW CNXSACLOC_CDRP ONLV
EF S' 1008 BSBW CNXSRESOURCE CRECK : Watch out for exhausted resources
0D E } g? BLBC : No memory available
} E} 2 § E Send Phase 2 to one node
50 OA 9A 10E1 3624 ° MOVZBL chncnxsx FNC_PH2,RO  ; r.:iti:‘ specific function code
0228 8 10E4 2 5 BSBW INIT_STD_ASG ~ ; Setup CDRP for sending message
EF g' 10€7 9 BSBW CNXSSENDFORGET ; Send message and forget it
EF13* } Ee BRW CNXSSCAN_CSBS_FORK ; Fork and resume scan
05 } Eg g 108: RSB : Return and continue scan
EFOF' 31 10EE 208: BRW CNXSSCAN_CSBS_RETRY : Delay and resume scan
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: Perform general transition completion operations

K
CONMAN = Cluster Configuration Manager SEP-1 AX/VMS Macro V04-00 P B
V04000 ENKSREVD PO~ Phase 3 reanest  received ' S-SEp-108¢ 000938 YANLYES Macoo MO4tO0u:q  Paee I3
} ;} 2 .SBTTL CNXSRCVD_PH2 = Phase 2 request received
10F1 S s4¢
10F1 9 :
} ;} 3 s FUNCTIONAL DESCRIPTION:
10F1 E This routine is called when a phase 2 request mess i i .
10F1 6? : The transition inpro?rcss is cgnnittod. = UOLRRL . S
} ;} gz : No response or immediate acknowledgement is sent.
} ;} 62§ § CALLING SEQUENCE:
10F1 4? : JSB CNXSRCVD_PH2
} :} 29 : IPL is IPLS_SCS
} ;} gzs : INPUT PARAMETERS:
10F1 S 3 R2: Message address
10F1 85? : 3: CSB of sending system
} ;} gg; : R&: PDT address
18:1 654 : OUTPUT PARAMETERS:
R e
10F1 659 ;
10F1 653 ; COMPLETION CODES:
10F1 3820 : NONE
10F1 3661 :
10F1 66§ : SIDE EFFECTS:
10F1 62 :
} :} 2 g : RO-R5 may be destroyed.
10F1 3666 °
1§F1 é 9 CNXSRCVD PH2::
5S¢ 64 A3 D0 10F1 36 g fovL CSBSL_CLUB(R3) R4 ; Address of CLUB
07 1C A& 1D E1 10FS 36 BB( #CLUBSY TRANSITION : Branch if not locked and
10FA 36 ? CLUBSL fLAGS(R‘) 165 :  bugcheck
48 A&  OC A2 D1 10FA 36 CMPL  CLMCNXSL_XTN_ID(R2), - : validate transaction ID
10FF 2 i tUBiL CUR XTN(RG)
064 13 10FF BEQL $ : Branch on match
}} 1 2 g 108: BUG_CHECK CNXMGRERR,FATAL ; Do something more sophisticated later?
EEF8' 30 }} 9 20$%: BSBW CNXSDEALL_MSG_BUF _CSB ; Deallocate message buffer
et
1" :
1 ? b0_PHASE2:
34 A6 4B AL DO M i MOVL CLUBSL _CUR_XTN(R4), = ; Copy current transaction info into
1100 CLUBSL™ LSI XTN(RG)
38 A4 &C A4 PO N 4 MOVL CLUBSL™ CUR _COORD(R4), -
1" 5 CLUBSL™ LST COORD(R&)
3CAL SOA D MMM 9 Mmova CLUBSQ_CURTTIMECRL), =
m CLUBSQ_LST TIME (R4)
& AL SB AC 90 M7 3 MOVB CLUBSB_CURTCODE(R4), =
11¢ CLUBSBLST CODE (R4)




k3
P 3""3#5:5' nrzgazs:rrocoivod 1? 2 82 83 38 2¥§f3§ 5 oxg:;ogAl;1 oy (gg)
o
)

MOVB  CLUBSB_C n P R4
CLUBSBLST PHA R4
MOVW CLUBSWONEXT C R&
CLUBSW FIRST_ xnosx(nt>

: Case on transaction type and branch to appropriate place

. DISPATCH CLUBSB_CUR_CODE (R4) , TYPE=B,PREF IX=CLMCNXSK_XTN_, =
<roan FORM_FINISH>, = Clussor formation complete
<JOIN,JOINTFINISH>, = ng clustor complete
<RECONFI1G,RECONFIG FlNlSH) - ;ovor complete
<QUORUH OUORUH FINISH>, = ; Ouorun ad ustment complete

BUG_ CHECK CNXMGRERR,FATAL ; Invalid transaction code

SEP-1
-SEP-1
HASE (R4) ,
SE(
SID(

; Update CSID allocation context

OO0OO0OO0OOVIOVOVOVOVOVOOOY
WASS LN = O O 00 NON VS LN — O
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+SBTTL LOCK_NODES - Obtain Coordinator Lock on Selected Nodes

Rt

~

o

[ nlel
N~
O
o
m-
v

*
+

FUNCTIONAL DESCRIPTION:

This routine tries to obtain the coordinator Lock on the
selected nodes

The attempt fails if any node rejects the request or

if ‘h. connection to a candidate node breaks.

An immediate return is made to the caller's caller.

If the locking operation is complete, a return is

made to the caller.

It the locking operation fails, the transition is aborted
andt?o return is made; rather control passes to the unlock
routine.

CALLING SEQUENCE:

JSB LOCK_NODES
IPL is IPLS_SCS

INPUT PARAMETERS:
CLUBSB_CUR_CODE gives ;}ansaction type
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
If CSB is Locked, the CSBSM_LOCKED bit in CSBSL_STATUS is set

and the CSBSB REf_CNI is incremented.
RO-RS are destroyed

LOCK_NODES:
MOVL

54 000000 G CLUSGL _CLUB,R& ; Address of CLUB

el ol el ol o e i i o ol D e el i i el el e i el el e e e ol ol i D e e o . B i il el i e e e e el el el el ol e o o e e e e el el el
b i el e ol e e e i o i i e i o i i il i i D e D S e el e ol e e e el el e i e i e e e el el ol e e el e e o e ol el el e el el el
— € € NN NV O OMNOM NN NN N NN NN NN NN N NN NN NN NN NN SNNNNNNNNNNNNNNNNNNNNN
SNNNNNN NN NNNN NN NN NN NNNUUEUNNNNNNN NN NN NN NN NN NN NN NN NN NN NNNNNNNYNY
OONONOM NS 85 85 85 85 8 85 8% 8% 8 L i i L W L L A PO PO RO PO PO PO NN RO

ONOM ARV S 85 85 8 2 Ll Ll Wl Ll L Ul Ll Ul Ul U U U U Ll Ll L L U L U U U U U U U U U U U N N N U U U N L N N

0'GF D -
& A4 BED POPL  CLUBSL_RETT(R4) : Save return address
53 10 A4 MOVL CLUBSL LOCAL _CSB(R&4) ,R3 ; Address of local CSB
EEB7" BSBW CNXSMARK _LOCRED ; Mark local CSB locked first
EEB4' 30 BSBW CNXSCLUB _FORK : Release control briofl¥
53 64 08 MOVAL CLUBSL CSBQFL(R4),R3 : Point to head of CSB List
gS g )] 108 MOVL C BSk_SYSQFL(RS).ﬁS : Advance to next (SB
4 D1 CMPL R3,.R ; Done yet?
E 13 BEQL 90§ + 3 Branch when done
36 1C A4 11 EO 208 BBS #CLUBSV_UNLOCK, = ; Branch if unlock requested
CLUBSL_FLAGS(R4) ,808
EE 60 A3 11 E1 B8BC #CSBSV SELECTEE - ; Ignore unselected nodes
CSB k STATUS (R35,108
E9 60 A3 10 EO BBS #CSBSU_LOCKED, - : Branch if already locked




CONMAN = Cluster COnfiguration Manager 1?-SEP-1934 82:89:18 AX/VMS Macro V04-00 Page gs
v04-000 LOCK_NODES - Obtain Coordinator Lock on -SEP=1984 04:07:2 SYSLOA.SRCICONMAN.MAR; 1 (39)
1162 764 CSBSL _STATUS(R3),10$
27 60 A3 00 EO 116 765 8BS 0csg U_LONG ansAx - : Branch if Long break has been seen
1168 37 ? CSBSL_STATUS(R3),B80s : and unlock everything
EE92" g 1168 37 BSBW  CNXSACLOC_WARMCDRP_CSB
EE & 1 % 763 BSBW CNX RESOU!CE_CHECK ; Watch out for exhausted resources
05 50 5 1" 7? BLBS RO,30 ; Branch if memory available
EEBY’ 1176 3770 BSBW Sux CLUB_WAIT ; Wait a second, saving R
DE M1 }};g ;;1 BRB 0% ; Restart scan
03 9A 1179 77§ 308: MOVZIBL #CLMCNXSK FNC_LOCK,R0O ; Facility sgecific function code
0193 30 1172C 3774 BSBW INIT _STD_MSG : Standard CDRP initialization
4C AS 9B'AF  9E }}gz ;;S MOVAB ?SE%QrLSEEsfS?ﬁsF ; Message building routine
EE79' 30 }}g; ;;2 BSBW CNXSSERD_MSG_CSB ; Send message
1187 3779 : We are resumed here when the response message arrives.
1187 3780 ; Registers contain:
1187 731 3 RO: Status
1187 37 g : R2: Address of message buffer
1187 3783 .; R3: Address of (S
1187 3784 ; R&: Address of PDT
}}g; ;gg : RS: Address of CDRP
015¢ 30 1187 3787 ' BSBW CNXSPROCESS_RESPONSE ; Deallocate storage, fetch status
05 50 E9 }}gs ;gg BLBC RO,80$% : Branch if ACK not received
}}gg ;3? : Setup data to lock node whose CSB is R3
EE70' 30 118D 79§ z BSBW CNXSMARK _LOCKED s Mark CSB locked
BD 1M }}30 ;8‘ BRB 10% ; Continue with next CSB
0081 3N }}3; ;32 80$: BRW UNLOCK_ALL ; Exit from transition
74 B4 17 1195 3797 90%: JMP SCLUBSL_RET1(R4) ; Return to caller's caller
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BLD_LOCK_MSG:
Bsgw
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.SBTTL BLD_LOCK_MSG = Build Coordinator Lock Request Message

+
+

FUNCTIONAL DESCRIPTION:
This routine builds a m
header.

CALLING SEQUENCE:

JSB  BLD_LOCK_MSG
IPL is IPLSZSCS

INPUT PARAMETERS:
Ri:
R3: Address of (S
Rg: Address of PDT

Address of (D
CORPSL _VAL1(

CORPSL_VAL3(

OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS: :
RO and R1 are destroyed

LEA A TEA A PR TATATETETEIE PETETETE FE PR PR FE PR PR PR PR PR TR PR PR TR PR PR PR PR FE P TE TR TR TR Y TN ™

BLD_STD_MSG
MOVL  CSBSL_CCUB(R3
MOV@  CLUBSO CUK_TI
HE CLMLCKSA_XTN_

RP
RS):
CORPSL_VAL2(RS):
R5): Byte 0 contains transition phas2 (from CLUBSB_CUR_P

CDRPSL_VAL4(RS) :

) ,RO
ME(RO), -
TIME (

ssage requesting the coordinator lock.
The standard message buildin

g routine is used to build the message

Address of negsage buffer

Byte 0 contains facility code (negated for response
Byte 1 contains faciliﬁ; specific function code
Transition 1D (from CLUBSL_CUR_XTN)

Byte 1 contains transition code (from CLUBSB_RXTN_CO
Byte 2 contains success/failure flag

Byte 3 contains reply code

Address of (SB to describe

s Fill in standard fields
: Address of CLUB
: Fill in transition time=-stamp

R2)
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«SBTTL CNXSRCVD_LOCK = Lock request received
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FUNCTIONAL DESCRIPTION:
This routine is called when a lock request message is received.
A response must be sent which ACKs or NAKs the request. The
request is NAKd if this node is already locked or in transition.
CALLING SEQUENCE:

JSB CNXSRCVD_LOCK
IPL is IPLS_SCS

INPUT PARAMETERS:

a§: Message address
RS: CSB of sending system
R&: PDT address
RS CDRP address (uninitialized)
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE

SIDE EFFECTS:
RO-R5 may be destroyed.
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CNXSRCVD _LOCK::
52 gD PUSHL R2 ; Save needed register
EES6' 30 BSBW CNXSINIT _CDRP ; Initialize the CDRP for the response
54 64 A 00 MOVL CSBSL_CLOB(R3) ,Ré ; Address of CLUB
04 BA 8 POPR P M<R2> ; Restore message address
S0 68 A& 0C A2 (3 SUBLS  CLMCNXSL_XTN_ID(R2), = ; Update largest transaction seen -
6 CbUBSL_HlI_XTN(R&).ﬁO : status is only interesting result

65 18 g BGEQ 108 ; No update needed

68 A6 0C A2 DO MOVL CLMCNXSL_XTN lD(R;), = : Update local informaticn
D CLUBS% MEX _XTN(R&
63 1C A6 13 E1 BBC #CLUBSY _INIT, - : Branch if initialization not
CLUBSL_FLAGS(R4),20$ :  complete and NAK request
SE 1C A& 1D E2 BBSS #CLUBSY TRANSITION, = : Branch if busy and mark us busy
CLUBSL_FLAGS(R4), 208
84 C4 4 7 CLRL CLUBSL_TQE (R4) ; Abandon an¥ timeout in progress
;0 CC C4 E MOVAB CLUBSB FgRK BLOCK(R4) ,R0O ; Address of transition fork block
0S5 1C A0 00 E BBCC #CLUBFRBSV_FKB BUSY, = : Branch if fork block is not
; CLUBFKBSL_STATOS(ROS,5$ : bus‘ and mark no busy
50 60 OF REMQUE CLUBFKBSB_IORK,BLOCK(RO).Ro : Remove from queue
-
2906 ; Initialization for accepting lock request and beginning new transition
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110 :
E2S' 30 1108 BSBW CNXSINIT _CSBS ; Initialize all CSBs for new transition
1C A4 00020008 ‘F CA }}g gég BICL2 fbeZE"rgfkgfﬁt)' ; Clear unlock flag
S0 18 A6 DO 11E 81 MOVL CLUBSL _LOCAL_CSB(R4),R0 ; Address of local CSB
60 AO 00020000 8 C }}EF 9}; BISLZ2 fggf'"s§5%521535 - ; Mark local node SELECTED
60 A3 00020000 BF (8 }}E; g}g BISL2 {EE@E“ ?E%ngsg‘ - : Mark coordinator SELECTED
48 AG 0OC A2 DO 11F7 919 MOVL CLHCN!iL XTN_ID(R2), = ; Update Local information about
11FC 391 CLUE!L COR_XTN(R4) : transition
&C AL 4LC A3 DO 1 Ff 913 MOVL CSB k CSIDTR3), - : CSID of coordinator
1 91 CLUBSC CUR_COORD (R4)
58 AL 11T A2 90 1201 920 MOVB CLMCNXSB_XTN_CODE(R2), = ; Transition type
1206 3921 CLUBSB_COR_CODE (R4)
59 A6 10 A2 90 1206 39 i MovB CLMCNXSB_XTN_PHASE(R2), = ; Transition phase
1 9 CLUBSB_COR_PRASE (R4)
SO A& 14 A2 70 120 924 Mova CLMLCKSQ XTN_TIME(R2), = ; Transition time=-stamo
121 925 csuasn OR_TIME (R4)
SC A& S3 DO 121 9 9 MOVL R3,CLUBSL_COORD(R4) ; CSB of coordinator
64 AL 66 AL BD 1214 39 MOVW CLUBSW_FIRST_INDEX(R4), = ; Initialize CSID allocation context
1219 3928 CLUBSW_NEXT_TSID(R4)
01 DD 1219 3929 PUSHL M ; Accept request
0A N } }g 8 ? RB 308
121D 93; : Transition number is invalid.
1210 3933 :; Lock request will be rejected.
} }g 8 g : Request that status be send to remote node.
60 A3 04000000 BF (8 1 12 2 g fos: BISL2 #CSBSM_SEND STATUS, = ; Send status request
} 2 3 CSBSL_STATUS(R3)
}. 5 3‘5 : Common reject point
oD 1 ; 941 ;08: PUSHL #0 : Reject lock ro?uost
50 9A 1 94; 0s: MOVZBL #CLMCNXSK FNC_LOCK,RO ; Facilit‘ specific function code
00DC 30 122A 394 BSBW CNXSINIT STD_RESP : Init CDRP for standard response
36 A5 BE F6 1220 3944 CVTLB  (SP)+,CORPSL VAL3+2(RS) ; Store success/failure fla?
EDCC' 31 1231 3945 BRW CNXSRESP_FORGET : Send response and forget it
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SBTTL CNXSCHECK_UNLOCK = Check UNLOCK flag

*
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; FUNCTIONAL DESCRIPTION:

Tos; the UNLOCK flag in the CLUB. If it is clear, return to the caller.

If it is set, remove the caller's PC from the stack, and branch to UNLOCK_AL
This will eventually return to the caller's caller.

: CALLING SEQUENCE:

JS8 CNXSCHECK_UNLOCK
IPL is IPLS_SCS

; INPUT PARAMETERS:
The CLUBSM_UNLOCK bit CLUBSL_FLAGS is the primary input
: OUTPUT PARAMETERS:

L U L L Ul U L U U Ul U U U U i L U i U Ul U Ul L U U U U i N U i U U o i
VOO VOOV OOV O OOOVOOVOOOOO
©o OO0 NN NNNNNNNNO O OO
=2 OV NO VS LW —=O v
LA AT AT ETE PETTETE PR PR PR DA PE PR TRA TR PR AR TE PR TR PR R P TR PR P PN TN
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96 R4 contains the address of the CLUB
; COMPLETION CODES:
NONE
; SIDE EFFECTS:
NONE
CNXSCHECK UNLOCK::
54 00000000°GF G mOvL G CLUSGL _CLUB,Ré4 ; Get address of CLUB
01 1C A4 N 9 8BS #cLussv_ONLOCK, = ; Branch if unlock is request and abort
98 CLUBSL_FLAGS(R4),108  :  this transition
9§§ RSB
SE 04 9 9 108: ADDL2 #4,SP : Remove caller's PC
00 BRB UNLOCK_ALL ; Abort transition and return to caller's ca
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+SBTTL UNLOCK_ALL = Release Coordinator Lock on ALl Nodes
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FUNCTIONAL DESCRIPTION:

This routine releases the coordinator lock on all nodes.
A breaking Link counts as a successful release of the lock.

CALLING SEQUENCE:

JSB OCK_ALL
IPL is lPLk ScS

INPUT PARAMETERS:
CLUBSB_CUR_CODE gives transaction type
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO-R5 are destroyed
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UNLOCK ALL:
EDB7' 3 ~ BSBW CNXSCHECK OUORUH ; Adjust dynamic quorum flag, hang if no quo
54 00000000°GF MOVL  GACLUSGL CLUB B PRy R - T .
10 A4 D MOVL cLussL LocAL tsa(as) R3 : Local CSB address
10 60 A3 10 E B88S #CSBS : Branch if still locked
C asL 51Atus(ﬁ3) 58
SCA S3 N0 CMPL R3,CLOBSL_ COORD (R&) : Is local system the coordinator?
A 12 BNEQ S : Branch if not coordinator
g& CLRL R : No CSB address for message
50 'gf 8 MOVAB COMPLETE_MSG,RO : Cluster state transition complete message
ED97* 3 BSBW CNXSCONFTG CHANGE : Make this state known

oo A A Y Y Y Y Y Y S Y Y Y Y Y Y ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 9
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B BPPPDDDDDDDDDDDDDDDDDDDD D00 00 0 55 5 5 5 5 5 5 5 5 5 5 DA AN AN AN AN

5%:
S9 A& S0 BF 90 9 MOVB #CLMCNXSK UNLOCK, = ; Set phase to UNLOCK
£ cLug $8_CUR_PHASE (R4)
Ebg . 38 s BSBW CNXSSCAN_CSBS : Iterate over all CSB's
4 S0 E BLBC RO UNLOCK NODE : Branch when done
05 60 A3 01 EO 8BS cc&osv MEMBER, - : Branch if a cluster member
79 csask STATUS(R3),108
00 60 A3 1A E3 79 BBCS ng U SEND STATUS, = ; Request status for non=cluster nodes
TE tSD k S!A!US(RS). fos ; nforming them of this nodes' new status
3560 A3 10 E1 7 41 108 BBC z * KED, - : Branch if not locked
csa k STATUS (R3) .4 23
SCAG 10 A6 DI 4 cWPL  CLUBSC LOCAL cist ), = ; Is loca} lsto. the
4 §bgaiL “COORDTRS) : coordina
28 12 4 BNEQ : Branch if not coordinator
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1960 A3 18 EO 128A 404 BBS #CSBSV_LO - 3 h it
158¢ 4043 Cs8sL shmln!n.zos o A -
1€ 60 A3 00 EO 12B8F 404 BBS #CSBSY %ONG ?R;AK - ; Branch if connection really
1994 404 CSBSL_STATUS(RY), %08  : ~ broken
ED69! g 1 # 4 BSBV CNXSACLOC_CDRP_ONLY : Get a CDRP
ED 8 1 4 BSBW  CNXSRESOURCE_CRECK : Watch out for exhausted resources
1C 1294 & BLBC RO,50 : No memory avai 1blo
50 4 A 1290 & MOVZBL #CLMCNXSK_FNC_UNLOCK,RO ; Facility specific function code
006F 8 12A0 4054 BSBW INIT_STD_ASG : Init CDRP for standard message
EDSA 12A5 4055 BSBW SNI$SEHD_FORGET ; Send message and forget it
0A 1 } : 2 ’ BRB 0s ; Branch to common exi
} : 2 g i Output ABORT message only once == when processing local node
55 D4 10A8 4060 208:  CLRL RS : No CSB address
S0 0000°'CF 98 12AA 4061 MOVAB  UNLOCK_MSG,RO : Aborting transition message
ED4E' 3 } sf 2 ; BSBW CNXSCORF 1G_CHANGE ; Make this state known
} g : g ; Common exit
ED4B' 30 12B2 & 6? $0s: BSBW CNXSMARK _UNLOCKED ; Mark CSB not locked. I1f the (SB
1285 406 : is deleted, R3 is previous List entry
ED4B' N } g 2 63 BRW CNXSSCAN_CSBS_FORK ; Fork and then continue scan
05 } g§ 202? 408: RSB
ED44L" 31 1289 4072 508: BRW CNXSSCAN_CSBS_RETRY ; Delay and then resume scan
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FUNCTIONAL DESCRIPTION:

This routine is called when an unlock request message is received.
The node is unlocked. No response or immediate acknowledgement is sent.

CALLING SEQUENCE:

JSB CNXSRCVD_UNLOCK
IPL is IPLS_SCS

INPUT PARAMETERS:
Ri: Message address
R3: (SB of sending system
Ré PDT address
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:

NONE

0 0 0 © O O OO0 VOO0 0D00 N N~V VY~~~
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SIDE EFFECTS:
RO-R5 may be destroyed.
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NXSRCVD_UNLOCK::
S8 MSG_CHECK
CNXSDEALL _MSG_BUF _(SB

Right here, all nodes have been unlocked.
May need to start up some activity here.

CLUBSW_VOTES (R4)
CLUBSUZQUORUM (R4

#CLUBSV_SHUTDOWN, -
CLUBSL _FLAGS(R4) 108
OPERATOR,FATAL

$V_ADJ_QUORUM, -
CLUBSL _FLAGS (R4)

04 1C A4

e e e e et b 2 DO OO OO OOOCO

BUG_CHECK
00 1C A4

o
>

N -
o
L 4

..

00 1C A4

LAGS (R4 )
K_QUORUM
START_TIMEOUT

e
o
«

B i e T Dt e Y P T P P PP PSPy P SR SR I S S P S g U S g S S S PSP 7S
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AONLNUNINLNLNONONOND

; Validate message

Deallocate message buffer

; Is there a quorum?

: Branch if yes
: Branch if not in shutdown mode

; Finish cluster-wide shutdown
Clear quorum adjustment flag
; Set phase to IDLE
Clear transition flag

; Check dynamic ??2:g.burnin9

: Keep the home

co

patataiatal 4334340 34442244 34444444
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FUNCTIONAL DESCRIPTION:
Prgcgss 8 reponse message by deallocating the message buffer

Return status indicating whether the connection broke, the
response was an ACK, or the response was an ACK.

CALLING SEQUENCE:

CNXSPROCESS_RESPONSE
IPL is IPLS_SCS

INPUT PARAMETERS:

Address
Address of (S
Address
Address of CDRP
OUTPUT PARAMETERS:

Address

COMPLETION CODES:

of nogsago buffer

of CLUB

SIDE EFFECTS:
R1, R2, and RS are destroyed
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CNXSPROCESS IESPONS?::
BLBC RO,108

CLACNXSB_ACK(R2) ,~(SP)
(gsth-UAnncoir_csa

—
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O=-ONO

LR TR PR TR T

NNNNNNNNNNO-ONONONONO OO OO NWAWAWAWAWAWAWAWNSS 85 8 85 5 85 55 5 5 2 LI

A SN =2 OO0 NOMA S LN = O O 00 NON N8 N = O 0 00 N0 N 8 LN = O O 00 NN WSS N = OO O N NS IR — ) —.

— o
(=
L
o

% m
oo~ oo vo-ooorororororor oo O O O O O O OO OO OO OO OO OO OO O OO ™M

-_TTTTTTTmTTmTTmMTTMAamMmMmMMmMMmMMmMMmM MMM MmMMmMMmMMmMMmMMmM MMM MMM MMM MMM MMM MM MM MMM mmmmrmm

lttDEAnouPAGED
<R3>

N0 7 WV

33538 =$EFT

> OOV

#2,R0
CSBSL_CLUB(R3) R4
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SR

ss) Response was ACK
re) Response was NAK
re) Connection broke

Error sending message
Save response

Recycle warm CDRP
Restore response ACK/NAK
Branch to common exit

Save (CSB address
Address of CDRP
Deallocate CDRP
Restore (SB address
Return st,tus code
Address of CLUB
Return to caller

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

.SBTTL CNXSPROCESS_RESPONSE = Process simple response message
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.SBTTL INIT_STD_MSG - Common CDRP initializati
"SBTTL CNXSINIT-STD_RESP = Common CORP init]

+
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FUNCTIONAL DESCRIPTION:

This routine initializes most of the CDRP fields used by the standard
lC!SIYQ build routines. Two entry points are provided == one for

normal messages and one for responses.

These rout no‘ are provided for use in conjunction with the BLD_STD_MSG
n

message build
CALLING SEQUENCE:

g routine.

JSB INIT_STD_MSG
JSB CNXSINITZSTD_RESP
IPL is IPLS_SCS

INPUT PARAMETERS:

RO: Message specified data
2 ion code

Byte 0: Facility specif nct
%Tg MSG only)

ic f
Byte 2: ACK byte data (INIT
Byte 35: IEPL;abytc data (IN

V]

I

R3: Address of (
RG: Address of CLUB
CLUBSL_CUR_XTN(R4): Current transition id
CLUBSB_CUR_PHASE (R4): Current transition phase
CLUBSB_CUR_CODE(R4): Current transition code
RS: Address of CDRP
OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE

SIDE EFFECTS:
RO and R1 are destroyed

ONMAN . MAR; 1

standard message

alizat for standard response

TD_MSG only)

€S
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.ENABLE LSB
CNXSINIT _STD_RESP::
51 81 8F 90 Aove #<CLSMSGSK_FAC CNX ' = ; Facility message code
tL3ﬂSG$ﬂ,RESPﬂSG>.I1 : with response tag
50 gg 9h MOVZBL '8 F ; Ignore high order bits **+ temp
1 Bk 106
INIT_STD_MWSG:
51 01 90 Rove #CLSMSGSK _FAC_CNX,R1 3 faii§lt¥ message 3 de
2C AS D4 108: CLRL CORPSL_VAL1(RS) ; Initialize other fields

(alalalalalslalslslslaslslalslslaslslialsl
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34 AS

35 AS
4C AS
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34 AS
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MOVB
Move
MOVL
MOVL
Move

Move

MOVAB

RSB

.DISABLE

CORPSL"VALZ(RS)
CORPSL

VAL3(RS5)

LS8

LR TR T LA TR T

K &
885 initiali S-SEp-1980 00:03:18 YAYLVRS Umcto V0L 00 ki1
R1,CORPSL_VAL1+0(RS)

RO, CORPSL VAL 1+1(R5)
CLUBSL_CUR_XTN(R4), =

Facility identification code
Facility specific code
Current transition ID

Store byte ; of RS as ack field
and byte ?f RO as reply field
Current transition phase

Current transition code

; Standard message build routine

Page 92)




C

AN = Clu
v04-000 BLD_S

08 A2 2C A5 90

ust
STD
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
09 A2 20 A5 90 }
1
1
1
1
1
1
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.SBTTL BLD_STD_MSG = Build Standard Message from CDRP

*
>

FUNCTIONAL DESCRIPTION:

This routine is a common message build routine that fills in

the connon .ossago header from data in the C

There is no 0?ondonco upon the contents of the CLUB in building

the 00330?0 his means that this routine is safe to use for

ncssa es a: are queued and forgotten and which can be sent
ater time when the state of the world has changed.

CALLING SEQUENCE:

JSB BLD_STD_MSG
IPL is IPLS_SCS™

INPUT PARAMETERS:

Rg: Address of message buffer
R3: Address of (CSB
Address of PDT
Address o
CORPSL VALI

D
(R
CORPSL _VALZ(R
CORPSL_VAL3(R

Byte 1 contains facil U‘ specific unction code
Transition ID (from CL $L_CUR_XTN)

Byte 0 contains transition"phase (from CLUBSB _CUR_P
Byte 1 contains transition code (froa cLuess_RTn_Co
Byte i contains success/failure flag

Byte 5 contains reply code

RP
5): Byte 0 contains facility code (nogatod for response
5):
5):

OUTPUT PARAMETERS:
NONE
COMPLETION CODES:
NONE
SIDE EFFECTS:
RO and R1 are destroyed

LA TR LA LA TR A LA TR LA LA LA L A L A T P P P P P P PR T P P T T P T P P Y T T TR AR TR TR TR TR T T

BLD_STD_MSG:
MOVB

CORPSL_VAL1+40(RS), - ; Facility message / response code
CLSMSGSB rnc{%xrvlnz)

MOVB CORPSL _VAL1+ Rg). - ; Facility specific function code
CLSMSGSB_FUNC (R2) ‘

ASSUME CLMCNXSB l;ﬂ PHASE ;0 CLHSNXSL XTN_ID+4

ASSUME CDRPSL_VAL3 EQ CDRP

ASSUME CLMCNX$B_XTN_CODE EQ T NCNXSB XTN PHASE+!

ASSUME CLMCNXSBTACK"EQ CLMCNX

ASSUME CLMCNX RSPLY EQ CLHCNX A K*

V@  CORPSL_VALZ2(RS), - ; Standard information
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g 2;}; CLMCNXSL _XTN_ID(R2)
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} 2§ 2 .SBTTL MSG_CHECK - Standard incoming message verification
1349 4 s 4
1349 & :
} 23 2 g : FUNCTIONAL DESCRIPTION:
1349 4 9 : This routine is called to perform standard checks upon an
1349 & : incoming message. These checks may not be application to
} 23 2 s $ messages intitiating or completing a transition.
1349 4330 : CALLING SEQUENCE:
1349 4331 ;
13649 & § 3 JSB MSG_CHECK
1349 & 3 IPL is IPLS_SCS
13649 4334 ;
1349 4335 ; INPUT PARAMETERS:
1349 4 9 :
1349 & : Rgz Message address
1349 4338 ; : CSB o sonding system
1349 4339 ; PDT address
1349 4340 ; CORP address (uninitialized)
1349 4341 ;
1349 & 6§ : OUTPUT PARAMETERS:
1;69 6343 ;
1349 4344 ; R&4: Address of the CLUB
1349 4345 ;
1%49 436? + COMPLETION CCDES:
1349 4347 ;
1;49 4348 ; NONE
1349 4349 ;
1349 4350 ; SIDE EFFECTS:
1349 6%51 :
1349 & S; : RO-R1 may be destroyed.
1;49 43535 ;=-
1349 4354
1349 4355 MSG_CHECK:
S 64 A3 DO 1349 & 59 MOVL CSBSL_CLUB(R3) ,Ré ; Address of CLUB

48 A4 0C A2 D1 134D 435 CMPL CLMCNRSL_XTN_ID(R2), = ; Check for inconsistency

1 Ss 4;58 CbUBSL COR_XTN(R&)
0B 12 1352 4359 BNEQ 10% ; Bugcheck on inconsistency

06 1C A& 1D E1 1354 4360 BBC #CLUBSV_TRANSITION, = ; Branch on inconsistency
1359 4361 CLUBSL_FLAGS(R4), 108 :  and bugcheck

59 A6 10 A2 90 1359 4 65 _MOVB  CLMCNXSB_XTM_PHASE(R2), - ; Save transition phase
1 gi 436 CLUBSB_ COR _PRASE (R4)

i -

135F 6366 108: BUG_CHECK CNXMGRERR,FATAL ; Inconsistent message
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.SBTTL UPDATE_QUORUM = Update Quorum Parameters in CLUB

o
D
cOo
=D

+
+

FUNCTIONAL DESCRIPTION:

UEdlte the CLUBSW_QUORUM, CLUBSW_VOTES, CLUBSW_QDVOTES, and
CLUBSW_NODES fields of the CLUB at the conclusion of a fully
synchronized state change.

CALLING SEQUENCE:

JSB UPDATE QUORUM
IPL is IPLS_SCS

INPUT PARAMETERS:
CSB'S in List with CSBSM_SELECTED bit set
CLUBSW_NEWQUORUM is quorum
CLUBSW_NEWQDVOTES is votes assigned to quorum disk
CLUBSV_QF _NEWVOTE is quorum disk membership flag
OUTPUT PARAMETERS:
R4 is address of CLUB
CLUBSW_QUORUM is new quorum
CLUBSW_VOTES is new number of votres present in the cluster
CLUBSW_NODES is number of nodes in cluster
CLUBSV_QF _VOTE indicates that the quorum disk is a member
COMPLETION CODES:
NONE

SIDE EFFECTS:

o N T N T N N NN NN NN

L
BB B B N U N N U U U U U U U U U U U NN N N N N N N N LN N N N

OO OO VOV VOV VVV0000000000000000COCD N NNNNNNNNNOON

AN =2 OO 0O NONN S AN = OO 00 NOM N SN N = OO 0O N O N SN N — OO 00

LA T A TR AT AT ETE A PR PR PEPA A TE PR PR PR PR PR PR PR PR FE TR PR PR PR PR PR PR PR Y PR TS TR T

el el o e e e e el e D il e D s sl el el il e D o el e el el S D e s e e ) ) D D ol e e e el S ) o e D D e e e e el ) el e e e FTVD
NSNSNNN-NoOrOOr OO OOOFOONOMONOMOMONONONONONONONONONONONONONONONONONONONONONONONONONONONONON DO
OO~ D COCONINI ™ W LN U U L U U L U U U U U U U U G A U U U i N N N N R U AN N U AN N NN NI NN € Y

L L L U L L A U A U U (U L L L L L U U U L i o L U U i i U U U U U U U U O N U N A NN N N N N N N N R DN N NI N )

4404 RO and R1 are destroyed.
4405 ;==
4406
4407 UPDATE_QUORUM:
0C B8 4408 PUSHR l‘ﬂ(R% R3> ; Save registers
54 00000000°GF DO 4409 MOVL  G*CLUSGL CLUB,R4 : Address of CLUB
20 A4 00A4 C4 BO 4410 MOVW  CLUBSW_NEWGUORUM(R4), - : Update cluster quorum
461N CLUBSW_QUORUM(R4)
OOAE C4 46 A4 BO 461§ MOvw CLUBSW_NEWQDVOTES(R4), - ; Update quorum disk votes
441 CLUBSW_QDVOTES(R4)
& AL B4 414 CLRW CLUBSW_NODES(R4) ; Initialize count of nodes
2 Ab B4 4615 CLRW CLUBSW VOTES(R4) ; Initialize vote count
1C A& 02000000 8F CA 22}9 BICL gfbga‘.FE:Bg?;ES - ; Assume no quorum disk membership
OA 1IC A6 1A £ Lit BBC lCLUBkV QF NEUVOT? = ; Branch if no quorum disk membership
441 CLUBSL_FLABS(R4) , 108
22 Ab 46 AL AD L ADDW CLUBSU_NEHODVOTE§(RA). = ; Count quorum disk in votes
461 CLUBSW _VOTES(R4)
00 1C A& 19 E2 90 &4 ; BBSS lCLU%ﬁV Qf VOti - : Mark quorum disk a member
95 44 CLUBSL _FLAGS (R4S ,108
EC68' 30 95 4424 108: BSBW CNXSSCAN_CSBS ; Iterate over all CSBs
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0E S0 E9 1398 4425 BLBC RO,30% : Branch when done
08 60 A3 11 E1 1398 44 9 BBC #CSBSV sen.ecreg - : Branch if not selected
1300 44 CSBSL_STATUS(R3JS,208
glo AG B6 13A0 4428 INCW CLUBSE NODES(R4) ; Count this node
22 A4 0 A3 A0 13A3 4429 ADDW cSBSW _VOTES(R3), - + Count votes for this node
13A8 4430 CLUBS@_VOTES (R4S
05 } : 22 1 20%: RSB
0cC A 13A9 &4 5 308: POPR #*M<R2,R3> ; Restore registers
S 13AB 44 RSB ; Return
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Ll 9 .SBTTL ADD_NODE = Make node a cluster member

+*
+

FUNCTIONAL DESCRIPTION:
Make the specified node a cluster member.
CALLING SEQUENCE:

JSB ADD_NODE
IPL is IPLS_SCS

PP MO
alalalelelelslelelsle]

s

&~

s

s
0
1
1 :
1 3
1 3
1 3
1 :
1 3
1 :
1 :
1 3
13A¢ :
} :E 222 * INPUT PARAMETERS:
13AC 4450 ; R3: CSB of the node to be added
} :E 2221 : CSBSL_CSID contains CSID for the node
} :E 2252 : OUTPUT PARAMETERS:
} :E :255 E R&4: Address of CLUB
13AC 665? : COMPLETION CODES:
13AC 4658 :
3 g -
} :g 2221 : SIDE EFFECTS:
13AC 446§ E The cluster vector is updated.
13AC 4464 ; The CSB reference count is incremented.
13AC 4465 ; RO-R1 are destroyed.
13AC 4466 ;
13AC 4467 ;=--
4488 o oo,
6C A3 96 13AC 4470 -  INCB  CSBSB REF CNT(R3) ; Bump reference count to nail down CSB
60 A3 02 (B 13AF &4 BISL? #CSBSA _MEMBER : Mark the node a cluster member
1 447 CSBSL_ StAtuscﬁs)
SO 4C A3 3§ 1 i 447 MOVZWL s BSU CSID_IDX(R3) ,RO ; CSID slot index
C 1 1 4474 BEQL $ : Branch if 0 -= invalid index
00000000 GF B1 1389 4475 CMPW RO,G*CLUSGW_MAXINDEX : Valid inde
33 18 13¢ &47$ BGEQU 9 $ 2 Eeanch 17 Tovel s Snten
51 ooooooog;gr g§ } E 2:; ?g¥t e CL¥‘8S CLUSVEC,.R1 : ?2d:ts: ?f clustor vector
H 0 ree?
19 13CC 4478 BLSS $ : Branch if slot in use
6140 DO 13CE 4480 MOVL R3,(R1)[RO] : Store CSB addross in slot
5¢ 64 A3 DO 1 og 4481 MOVL csésk CLUB(R3) ,R4 ; Ad?ross ot
05 60 A3 O EO0 1306 44 ; BBS ccsg 9 CLUSTER, = : p ref tino update if remote
1308 44 CSB leTATUS(RS) 5% :  node is already a cluster member
74 A3 3C AL 7D } g 22 g MOva E%ggo lt?}r;£?§§§‘)' - : Update reference time
05 60 A3 18 E1 13EC &4 9 5% BBC #CSBSY %0( - ;: Branch if not the local node
1365 44 CSBSL_STATU §a3).1os
60 A6 4&C A3 DO } EA 22 MOVL CSBttttfaggt %fl;(ﬂk) : Store local CSID in CLUB
05 60 A3 00 E1 } E? 229? 108: BBC ggg S%A!US?zs) 20‘ ; Branch if no long break seen
00 1C A4 17 E2 13EF 4492 BBSS ltLUO!V _LOST_CNX, : Mark cluster connection lost




E 5
ake'Mods 8 cLUSEEr member  'S-SEP-1984 0ui0f:2s

V04-000

BUG_CHECK

CLUBSL _FLAGS(R4) ,208

DNHAN.HAI.1

CNXMGRERR,FATAL ; Consistency check
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.SBTTL REMOVE_NODE = Remove a node from the cluster

Page }29)

144
FUNCTIONAL DESCRIPTION:
Remove the specified node from the cluster
CALLING SEQUENCE:

JSB REMOVE _NODE
IPL is IPLS_SCS

INPUT PARAMETERS:
R3: CSB of the node to be removed
OUTPUT PARAMETERS:

R3: If CSB is deleted, the contents of back pointer cell.
If CSB is not deleted, R3 is preserved.

COMPLETION CODES:
NONE
SIDE EFFECTS:
The cluster vector is updated.

The CSB reference count is decremented.
RO-R2 are destroyed.

o LA DA TETETE PR TR PR PR PE PR PE TR PR PR PR PR PR PR TR TR TR P Y P Y T T

EMOVE _NODE :

PUSHR  #*M<R4 RS> ; Save register

MCVL R3,.RS : Address of (CSB

MOVAB W FAILOVER_MSG,RO : Message for removing node from cluster

BSBW CNXSCONF 1G_CHANGE ; Tell the world the node is gone

BBCC #CSBSV_MEMBER, - : Mark the node not a cluster member
CSB&kISTATUS(iS). 908 ; **+ |s this right?

BISL2 #CSB REHOV?D - : Mark the node removed
CSBSL_STATUS(RS)

MOva CLUBSQ LST _TIME(R4), = ; Update reference time
CSBSQ_REF TTME (R3)

MOVL CSBSL_CLUB(R3) ,Ré ; Fetch address of CLUB

to skip a read cycle since a node has just been dropped

: Tell quorum disk nonlgor
e removed node may still have a chance to write.

3 from the cluster == t

BISL2 lCLU%SH Qf fAlk?D_NODE. - 3 So: bit requesting that a read cycle be
cLue ¥.FLAGS(R : skipped .

BICL2 #CL QF _DYNVOTE, - ; Stop {nauically counting the quorum disx
C Ug“L FLAGS (R4) : until remote node can sense us

MOVZWL _CSID_IDX(R3) ,RO ; CSID sl?‘ index

BEQL : Branch 0 == invalid index

CMPY RO,G*CLUSGW_MAXINDEX : Valid index

BGEQU ¢ : Branch if invalid index
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vgffooo REMOV E-NODE gnovo a node from the clu g EP-1886 82 89 18 SYSLOA.SRCICONMAN.MAR; 1 e gl
S1 0000'GF DO 1437 4555 MOVL 3 USVEC,R1 : Address of cluster tor
00930002, 4.3 . CHeL 3 i PRGY-KS : Is slot consistent v gn Cs8?
1 8 B BNE ; Branch if things are inconsistent
6140 4E A 2: 2 MOVZuL iS? !.8&10 SEQ(RY), ; Store old sequence number for reuse
55 5? 643 4 MOVL Rg.l : Address of CS?
EBB1" 4C 4 BSBW CNX$SDISC _REMOVE : Break connection to node that has been rou
EBAE' 164F & BSBW SEND_JBCASG : Tell the job controller that the node
EBAB' 14 4 BSBW CuxthCREFCNT : Decrement reference count Bcrhaps doloto
53 2 00 14 4564 MOVL RS,R ; Address of thislgrov ous (S
0 SA 14 4565 POPR l‘ﬁ<Rk.RS> ; Restore R4 and R
LEg e
}2 ? 2 g 908 : BUG_CHECK CNXMGRERR,FATAL ; Consistency check
145F 4570
145F 45" .END
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$3BAS = LMCNXSK_RP_TRNSTS_PH1 z

$$D1S = LMCNXSKRPCTRNST _rnsa :

$SGENSY = sannx K_RPCTRNSTS_PH =

S$SHIGH = LACNXSKZUNCOCK z

SSLINITY = CLMCNXSKZXTN_FORM s

$SLOW = gucmx K-XTNZJOIN =

SSMNSW = LMCNXSK X TN QUORUM =

$SMXSW : CLMCNXSKZXTN_RECONF 16 =

ADDNODE _MSG X CLMCNXSL-XTNT] =
ADD_NODE CLMCNXSVRP_TRNSTS_CMT =
ADJOST_QUORUM CLMLCKSQ XTR_TIME z

ANALY%E PHASE CLnnootu,EvsTEnlo =
BLD_DESC_MSG CLMNODSL_CSID =
BLD_FORM_MSG CLMNODSQ_SWINCARN =
BLD-JOIN_MSG CLMNODS$S_SYSTEMID =
BLD_LOCK_MSG CLMPROSB_FLAGS =

BLD_Q MS CLMPROSB_FSYSID =

BLD RECONF IG_MSG CLMPROSB_NODEMAP z
BLD_STD_MSG CLMPROSL _FMERIT =
BLD_TOPOLOGY_MSG CLMPROSM_QF VOTE =

BLD VEC_MSG CLMPROSQ_CURT IME =
BUGS_CLOEXIT TLLTTT TR | CLMPROSQ_F TIME =

BUGS _CNXMGRERR resnnnne X CLMPROSS_FSYSID =

BUGS “OPERATOR reenennn X CLMPROSS _NODEMAP =

BUILD_STS_MSG CLMPROSV_QF VOTE =
ORPSL_MSGBLD z CLMPROSW_MEASEQ =
CORPSL_RSPID = CLMPROSW_NEXT_CSID :

CORPSL _VAL = CLMPROSW_QDVOTES =

CORPSL _VAL = CLMPROSW_QUORUM z
CORPSL_VAL = CLMSTSSB_FLAGS =
CORPSL_VAL4 = CLMSTS$B_QDISK =

CORPSL _VAL = CLMSTSSL_MAX_XTN =
CORPSL_VAL = CLMSTSSM_CLUSTER =

CORPSL "VALS = CLMSTSSM-QF ACTIVE =
CLMCNXSB_ACK = CLMSTSSM_SHOTDOWN =
CLMCNXSB_REPLY = CLMSTSSQ F TIME =
CLMCNX$B_XTN_CODE = CLMSTSSQTLST TIME =
CLMCNXSB_XTN_PHASE z CLMSTSSQ REF TIME =
CLMCNXSK_DATA = CLMSTSSS QD ISK =
CLMCNXSK_FNC_DESC = CLMSTSSV_CLUSTER =
CLMCNXSK_FNC_ENTER = CLMSTSSVTQF ACTIVE = 1
CLMCNXSK_FNC_FORM = CLMSTSSV_SHOTDOWN = 2
CLMCNXSK_FNC-JOIN = CLMSTSSW_CQUORUM = 8
Cannxsx_ruc,%gsx = CLMSTSSW_CVOTES z 1
CLMCNXSK_FNC™ = CLASTSSW_LCKDIRWT = 1A
CLMCNXSK”FNC_QUORUM = CLMSTSSW_NODES = 15
CLMCNXSK_FNC RECONF 16 = CLMSTSSW_NQUORUM = 1
CLMCNXSKTFNC-STATUS = CLMSTSSW_NVOTES = 1
CLMCNXSK"FNC_TOPOLOGY = CLMSTSSWQDVOTES = 1
CLMCNXSK_FNCTTRNSTS = CLNTO::O_NODEHAP = 01
CLMCNXSK”FNC UNLOCK = CLMTOP$SS _NODEMAP = {2
CLMCNXSK_FNCTVEC = CLMVECSW INDEX =
CLMCNXSKT IDLE = CLMVECSW_SEQUENCE = 1
CLMCNXSKTLOCK = CLS!SG::_FACILIIY s
CLMCNXSK”PH = CLSMSGSB_FUNC =
CLMCNXSK”PH2 z CLSMSGSK FAC_CNX = 1
CLMCNXSK”RP_TRNSTS_PHO = CLSMSGSM_RESPMSG = 0
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CLUBSM_BACKOUT
CLUBSM_LOST_CNX
CLUBSM”QF _DYNVOTE
CLUBSM™QF "FAILED NODE
CLUBSM_QF E
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NXSMARK UNLOCKED LAALLLL L | SBSV _QF ACTIVE =
NXSMEMBERSHIP_CHANGE tenenene )X SBSV"QF “SAM =

CNXSOPT sensenee X S v'sE[ CTED a
g i a RO : e

=

CNXSPROCESS _RESPONSE 8888?822 RG CSBSVCSTATUS_RCVD = ?9
CNXSQUORUM_CALS LA L LA L L I | SSBSU- S10_I0X B 4(C
CNXSRANDOM (AL LT LU | 3BSW_CSID_SEQ = 6;
CNXSRANDOM _INIT reennner ) CSBSW_LCKDTRWT = 5
CNXSRCVD_DESC CSBSWNODE S = g
CNXSRCVD_ENTER CSBSW_QDVOTES =

CNXSRCVD _FORM CSO:U_OUORUH = g
CNXSRCVD_JOIN CSBSW_VOTES =
CNXSRCVD_LOCK DESCITIE NODE F‘g E
CNXSRCVD PH DO_PHASEZ 108 R
CNXSRCVD_QUORUM DO TIMEOUT 488 R
CNXSRCVD_RECONF 16 DYRSC_F IK =
CNXSRCVDSTATUS DYNSC T = F
CNXSRCVD_TOPOLOGY EXESA[ONONPAGED revenane X
CNXSRCVD TRNSTS EXESAL TQENOREPT sennenes X
CNXSRCVD UNLOCK EXESCLOTRANIO I L
CNXSRCVD "VEC EXESDEANONPAGED Il 8
CNXSRESOORCE _CHECK LTI T I | EXESFORK T I
CNXSRESP FORGET (21T ] X EXESFORK WAIT SI12320 I
CNXSSCANTCSBS (LTI TT T | EXESGQ S'STIHE sennnnnr X
CNXSSCAN_CSBS _EXIT renennnne X EXESINSTIMG sennenns )
CNXSSCAN_CSBS_FORK LAALLLL L | fAlkgvzl MSG senennne X 0
CNXSSCAN_CSBS “RETRY bebebbedb R | FKB FIFL =

CNXSSEND_ALL _STATUS 00000275 RG FKBSB_TY =
CNXSSEND_FORGE T bbbl | FKBSK Leuctu =
CNXSSENDMSG_CSB tekdnees ) FORM_CLUSTER R
CNXSSHUTBOWN™ 00000249 RG FORM_DESCRIBE R
COMPLETE _MSG bbb FORM_FINISH R
CSBSB_NODEMAP = FORM_JOIN_F INISH #
CSBSB REF CNT - FORM_PROPOSE R
CSBSL_CLUB = INITZCONT INUE B
CSBSL_CSID = INIT_STD_MSG R
CSBSL-SB = INIT-TRARSITION R
CSBSL-STATUS : IPLS SCS =

CSBSL SYSQFL = IPLS SYNCH =
CSBSM_CLUSTER B IPLS_TIMER =
CSBSM™LONG_BREAK . JOIN"CLUSTER R
CSBSM_MEMBER : JOIN-FINISH R
CSBSN_QF _ACTIVE = JOIN_LOCKED R
CSBSM_QF _SAME = JOIN_MSG teeennne X
CSBSM_REMOVED = ‘* JOIN"PROPOSE 00000A4F R
CSBSM_SELECTED = 0002000¢ LCKSGB_STALLREQS reeveene X
CSBSM-SEND STATUS = I&o,,-¢ LOCK_NODES 00001137 R
CSBSM~ SHUTBOWN z MEMREQ_MSG rennnenr X
CSBSM_STATUS _RCVD - MSG_CHECK 88885869 R
CSBSQ_REFTIME =z POTSL_POLLSWEEP = 08
CSBSS “NODEMAP = PRS_1PL seenreee X
CSBSV_CLUSTER = QUORUM_F INISH 00000880 R
CSBSV™LOCAL = QUORUMMSG verenene X
CSBSV_LOCKED = RCVSTS_NSG teennens X
CSBSV_LONG_BREAK = RECONFIG_CLUSTER 08888732 R
CSBSV_MEMBER p RECONF 1G_F INISH 00000825 R
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ngcour G}EOPOSE
REMOVE _NOD
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IEQJO!I MSG
$8_SYSTEMID
sasn “SWINCARN
SBSS_SWINCARN
sgss SYSTEMID

SCAN
SCSSDEALL_RSPID
SCSSGA_LOCALSB
SCSSGL-PDT
SCSSGM"PRCPOL INT
SEND_JBCMSG
SEND~PH1

S
SEND_STATUS

UPDATE _QUORUM

PSECT name

333
$$3$00

Phase

Initialization
C processing
Pass 1

Symbol table sort

= Cluster Configuration Manager

0000078E R

000015¢9 &

TRRRRRRY

3.

LA 2 2] ] ]
LA 22233 ] ]
thRkRRRE
LA A2 2] ]
TR RRE

S

seanenne )

2133222 X

00001246 R

ga0oice n '

03

! Psect synopsis !
v - - *

98 02:8%:28

AX/VMS M

SVSLOA.S

Page 1g5
ONHAN.HAI 1 (51)

Allocation PSECT No. Attributes
000C ( . 00 ( .) NOPIC USR
00000000 ( Q1) 01 ¢ 3.0 NoOPIE sk
D000000C ( . ; ( ;.) NOPIC USR
F ( 5215.) ( .) NOPIC USR
7 £  953.) ( &.) NOPIC USR

e

! Performance indicators !

L T Ry

Elapsed Time

Page faults CPU Time

§ BEER BEN

alnlnlnlsl
22222
e ®
~rrron

LCL NOSHR NOEXE NORD
LCL NOSHR EXE RD
LCL NOSHR EXE RD
LCL XE

LCL XE RD

&
w
x
o
mm

NOWRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC LONG
WRT NOVEC LONG
WRT NOVEC LONG

5




L 5
82=!¢? Reest Sun Seatiunten = Cluster Configuration Manager 12:25?-18‘2 82:89:}8 AX/VMS Hasso \!06-09‘“:1 Page }g?’

P=1 SYSLOA.SRCIJCONMAN.

Pass 52 .64 : ?.

Symbol table output :00:00. :00:01.

Psect synopsis output :00:00. :00:00.

Cross-reference output :00:00. :00:00.

Assembiler run totals 132 :00:26. .

The worki set Limit was 1950 pages.

15&988 by:g iO§ pages) of v?rgugl memory were used to buffer the intermediate o

( [
lh’ro were %1 pages of symbol table space allocated to hold 1826 non-local and Egg local symbols.
42 1 source Lines were read in Pass 1, prod¥c ng 40 object records in Pass 2.
32 pages of virtual memory were used to define 30 macros.

4 - EEamee s e e e

!-ﬂacro Library statistics !

L N e T T T )

Macro Library name Macros defined
S g $DUAZ28: SYSLOA.gnJJCLUSTsn.HLB:1 ;
_$2558DUA2B:[SYS.0BJILIB.MLB; 1
$2558DUA2B: [SYSLIBISTARLET.MLB;2 5
TOTALS (all Libraries) 24

1876 GETS were required to define 24 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:CONMAN/OBJ=0BJS : CONMAN MSRCS : CONMAN/UPDATE=(ENHS : CONMAN) +EXECMLS/L IB+LIBS:CLUSTER/LIB
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