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FACILITY: VMS Cluster Server Process

ABSTRACT: Subroutines to initiate ''wait'' states for Cluster Servers
and to create new threads of context.

AUTHOR: Paul R. Beck

DATE: 3-MAR-1983 Last Edit: 22-JUN-1983 19:17:35
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V34-000

g i Include files
' $SFDEF

$CLXDEF
: Own storage
EONTEXT 1D .LONG
CLX_SIZE: .LONG

80000120

OO
SN = OO0 NN NS LN
-

"8-3EP-198¢ 81i00:08 KAVELDR. SAETeaMOA st Y

1
CLXSK_LENGTH

define stack frame offs

define context block offsets

(LX length used as inpu
when call by reference

Stortgo for next CLx index

ets

t an

parameter
needed
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V342000 ' CSPSSRESUME ' 1823EP-1980 B2:00:08 YAveoR. Sacse ki Pmn:r P 4, al

.SgTTL 'CSPSSRESUME'

Cong&otion of AST f?r asyn$hronous calls. Reschedule the thread. This
::gthz: xg? be specified directly as an AST, or it may be called from

CALLING SEQUENCE: Standard AST (or called from and AST lackct routine).
May also be called from "normal’’ leve

FORMAL PARAMETERS: P11 = address of thread's context block
COMPLETION CODES: N/A

0000 ENTRY CSPSSRESUME, 0 ; Save nothing
E This routine, since it is most often called via an AST, can
:  come before or may interrupt the execution of CSPSSWAIT.
S0 04 AC og § MOVL & (AP),RO ; Get context block
07 0B AO 01 E BBCS #CLXSV_MUTEX,CLXSB_FLAGS(RO),108 ; If BS, blocked by CSPSSWAIT
g § MUTEX was set. We cannot use the queue lLinkage in the CLX
05 €2 8BSS #CLXSV_RESUME REQ, - : Tell CSPSSWAIT we interrupted
22 0B A 8Lxsa_rLAss<uo>.?os ; its execution
1F " 108 BRB 50% ; Done

; MUTEX was clear. The queue Linkage in the CLX is ours to use.

BBCS #CLXSV QUEUED,CLXSB_FLAGS (R0, 308 ; 1f BC, not yet_aueued
E (RO),.RO ; Remove block from old queue
308: INSQUE (RO) ,8CSPSGQ_RESUME +4 : ...and reschedule the thread
BCC ICL!‘V_HUIEX.CLXSB_FLAGS(RO).903: Release interlock
- | ; Wake the CSP for processing
508: RET ; Done

708: :ggﬂt :33$_NOPRIVSTR106 RESUME_REQ should have been 0
PUSHL :%S NOPRIVSTRT+8 MUTEX should have been set

CALLS CSPSSCRASH Report bug
HAL Should never get here

03 08 A8 00
&'?F 68 §
RGN 6 8
00000004 * 8¢ ??

)
000008889000‘. 1 e
EF 1 F

ERFNNNNONON == — DD D DD —a D a2 22200

OO0
ONIO > > OMONI T > 3 3 3> B 00 VHANIAINNILM 3> 3> 3> 3 3 3> 3» 0000000000 0000 0000000000 00000000

— )
[ ==
(=1
>

VA AN =2 OO0 00 NOM N SN = O O 00 NON V8N LN = O 0 00 N0 W 8 iR =2 O 0 00 N0 W8S i) — O 0O ~NIo~

PINININININ) b bt b b b ek b bk 2 O O O O O O O O O OO O OO0 O 000 O 000000 G0 00 00 0O COD D ~d~d~I~J

B e T T R i e e e e e I O S R (S S
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CSPWALTY 16=-SEP- AX/VMS Macro V04-00 2
v34-o&0 CSPSSWAIT = Asynchronous wait for AST co g ]8:4 86 &8 08 SYSLOA.SRCICSPWAIT.MAR; 1 e (2)
.SgTTL CSPSSWALT = Asynchronous wait for AST completion.

—
q‘

The current st,ck is saved in an allocated block, which is ?avod in the
current throa s context block. A tes thcn done to s’o f the completion
AST sonp leted prior to this routine; 1 context rescheduled., The
routine then forces a scheduler run by col[aps ng the stack and rcturning
CALLING SEQUENCE: CALL = never called from an AST routine.

INPUT PARAMETERS: none

OUTPUT PARAMETERS: N/A

COMPLETION CODES: N/A

NO\N S AN - OO0

IR TEA TR TATE A TR PR TR PEERE TR PR TR TR T

OFFC +ENTRY CSPSSWAIT,*M<R2,R3,R4,R5,R6,R7,R8,R9,R10,R11> ; save all registers

Save tho curront hread context. The context is now on the stack
includi n reg stcrs oxcopt RO and R1. RO and R1 are saved
scparatn nce the calling standard enforced by the VAX
architocturo does not ollou saving them in the entry mask.

[ P L TETETETE

$S$SAVE _STACK ; Save stack in current CLX
$GL_CURCTX,Ré : Get current CLX
$GL_CURCTX : This thread no longer active

=
o
<
r
[2l219]
> > >
[ alaled
v
VOO

We must test for a race condition with the completion AST.

Since this routine is never called from AST level, it may be
interrupted by CSPSSRESUME =-- but never vice versa.

: 1f BS. interlocked

; If BS, RESUME occured
: boforo we interlocked
; Queue it to wait Llist

BBSS  #CLXSV_MUTEX, CLX$B_FLAG ).983
BBSS  #CLXSV_QUEUED,CLXSBFLAGS(R4),508

INSQUE (R4),@CSPSGO_WAIT+4

G0eh 0 E

00000004'FF 64 OF

wn
o
o

Return to the schodulor. This is dono by collagsing the stack to a
known point, where there is a call frame used to enter the
scheduler. Thon return with a success code. This will cause the
scheduler to be reentered.

Dececesvsnsvsne

BCC  #CLXSV_MUTEX,CLXSB_FLAGS (R4)
BBCC  #CLXSV RESUME REQ, tL AG&(n4) 708

REMQUE
INSQUE (RA) tcspsso RESUME +4
708:  MOVL  GACSPSGL_BASE_FP,FP

MOVL S*#SSS_NORMAL ,RO

Reloaso intorlock

It B ESUME occured

sinco uo nterlocked

Ronoxo CLX from WALT

t to RESUHE List

nt o scheduler

sto rame

Declare success

0h 08 AC 02 ¢

goovogousft & Gt

50 00' 00

e ol e o s oD el e D ) e ) ) ) e D el D D ol ) ) el e ) ) D el D e e e D D ) o D D e o D ol ) . D D D o D o d B B B b B D

OO0 NN NN NNNNNNOO OO OO OO VNV AWVIVIWVIWVIVIVIWVES S B B

N =2 O O 00 N N BN =2 O O 00 NN 8 LN = O 0 00 NON W 8 L) = O O 00 N W 8~ i




K 9
3823668 CSPSSWAIT = Asynchronous wait for AST co 19:82::]832 81:88:88 ¥3¥§f3§.?3553s¥321 ?HAI:I o (2)

: Should never get here

04 %g } RET : Go reschedule.
8080000('8F DD 186 908: PUSHL St NOPRIVSTRT+12 : Use phonc¥ status
00000000 EF 1 ss h } CAL%S .CSPSSCRASH ; report MUTEX conflict

A

A § .dsabl Lsb
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CSPWALT 16=-SEP-1984 01:10:4 AX/VMS Macro V04-00 [
v84-060 CSPSSFORK = create new execution thread g- P-}gg4 8&:88:08 SYSLOA.SRCICSPWAIT.MAR: 1 ot (;)
1 ; .ngTL CSPSSFORK = create new execution thread

This is a fork routine. A new context block is allocated and initialized,

and the current c?nto:t is saved and queued to the thread resume (grant)
queue. The stack 1s NOT reclaimed, and the scheduler is NOT called. When the
scheduler is oxontual y entered, each thread thus queued is resumed at the
return from this routine. The completion code is used to ?otcrninc whether
the execution context is the new thread (SSS_NORMAL) or simply the creator

of the thread (0). For example:

CALLS 38:C§8=$FORK

BLBC ; continue executing old thread
BRW NEW_THREAD ; start executing new thread

CAVEAT

When creating a thread this way, be aware that the context saved
is in the registers and stack. Local variables should be so defined.

CALLING SEQUENCE: CALL
FORMAL PARAMETERS: none
COMPLETION CODES:

SSS_NORMAL = The new thread has been resumed by the scheduler
0= The thread has been queued, context is intact

entry CSP$SFORK,“M<R2,R3,R4&,R5,R6,R7,R8,R9,R10,R11> ; save all registers
PUSHL G*CSPSGL_CURCTX ; Temp save current context

A
A
A
A
A
)
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

(AR TE TR TETETE PR TRA PR PR PR PR TR PR PR PR PR TR PR PR PR PR FY P TE TE T Y TR T T

OFFC
00000000'GF DD

First, create the context block.

00000062°'GF 16 SB G*CSPSSCREATE_CTX : Allocate new CLX block
5¢ 50 Dg ovL RO,R2 3 Copg of new CLX pointer
TR eaL 108 ; 1f EaL, allocation failure

Now, save the current stack in the context block. This requires
faking out CSPSSSAVE_STACK as to which is the current context.

00000000'GF 52 02
0000000°'GF 1

wOo

VL R2,G*CSPSGL_CURCTX ; Store new context pointer
8 G*ESPSSSAVE "STACK : Save stack in new CLX

Next, schedule it. Force the saved RO to SS$_NORMAL so that
ugon rescheduling the caller will sense that this is the fork
thread executing.

Q0 NOMNAS AN = OO 00 NOM WS LN = OO 00 N V£ L) = O 0 00 NOMWN 8~ LN = O 0 00 NON VN 8 LN = O 0 00 ~NIO N B~

B85 8~ 5 B 5 B~ B~ 3~ VNN NN A NN NIANI NI NI NI NI NININININD —b b b b b b b b et S D O O O O OO OO OO0

(LA TR PR PR PR TR A, TR PETE PR TR TN - « b {4 P L TR TR




e

16=SEP=-1984 01:10:4 AX/VMS Macro V04-00 Pa
CSPSSFORK = create new execution thread g- P-1ggk 8‘-38-08 SYSLOA.SRCICSPWAIT.MAR;1 »” (g)

28 A2 gg' 00
DD
FF3A CF F8

50 _ D&
00000000 GF 8582

OOOnnnnnnnnn

I

MOVL s*csss _NORMAL ,CLXSL_RO(R2) : "'jam'' success codo

PUSHL ? : Setup parameter

EALLS #1,CSPSSRESUME : ««.and reschedule the thread

¢ Return with status=0 indicating that this isn't the fork thread yet.
ELRL RO ; ''SSS_NOT_FORK''

:g¥L G*CSPSGL_CURCTX : Restore current CLX pointer




34-000

007C 8F

52 00000000';:
00000000 ¢F {1
3

8 :S 50
e

38 A2
3C A2 40 A
0B A2 ?

'CSPSSSAVE_STACK = save stack frames pri

16-SEP-1984 01:10:46 YAX/VMS Macro V04=00 Page 9
SSEP-1984 8:09:08 KAVELOR. RETeOATOmns1 PO ()

g :EEtTL "CSPSSSAVE_STACK = save stack frames prior to suspending thread’

Allocate memory to save the current stack (fron top to the scheduler call

CALLING SEQUENCE:

IMPLIED INPUTS:

COMPLETION CODES:

OO0 NN NNNNNNNNOONONO™
= OO0 NO NS AN = OV 0O~NO~

:  FORMAL PARAMETERS:

P.AAJ: .LONG 17694745
-ADDRESS P.AAK

.PSECT SCODES,NOWRT,2

frame), and store it in the current thraad s context block.

JSB
none

CSPSGL_CURCTX = address of context block in which to store
the saved stack.

SS$_NORMAL, or failure code from LIBSSGET_VM

+PSECT SPLITS,NOWRT,NOEXE,?2
P.AAK: .ASCII ‘'CSPSSSAVE_STACK: CURCTX=0'<0><0><0> 3

CSPSSSAVE STACK::
POSHR

COO0OO0OOOONNN= = =000V UUDUUDUDODUODODOUT

S NOMPONTOMNMMMMMMMMMMO P WO D SN O0000 OO

OO0 O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOO0O0O

—

PUSHAB P.A

OO0 O0O0O0O0O0OO0OOO

—~O—=O M
2 2 OO OO OO OO OO OO OO0 OO0 O 00 GO0 G0 0O GO GO 0O

OSSN = OO 00 NO W S AN = OO 00 NN WS LN = O 0 0O O N 8~

OO0 O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00000O

SIS B B NNINTORON) — —0 — 2 —b 2 — — —3 —2 — —2 —

COO0O0OOOOOOOO0OO0OO0O0O0O0O0O

#*M<R2,R3,R4 ,RS,R6>
CSPSGL_CURCTX,R2
108

Save regs

Get curront CLX block
If NEQ, it's there

AJ S!tUT message desc.
» CSPSTELL_OPCOM a

'3 isp message
RO Indicate orror
40% Take common exit

We save the stack from CSPSGL_BASE_FP up to and including the
current stack frame (note JSB interface). This assumes hat this
routine is always called from a WAIT or a FORK routine which has
been CALL'ed by the thread which needs the context block saved.

CSXSL R1 80 &+CLXSL_RO
R .Cklst RO( : Save RO,.R1
‘JCLX ) LUCAL STACK CLXS? FLAGS(R2) : Init fll
FP.&‘CSP E STACKSIZ2E( ) 3 Dotcrnino stack size
Sh! L_STACKS!ZE(RZ) #CLXSR_LOCAL_STA 3 ?:oa{éau cLx?
B CLXSB _LOCAL _STACK(R2) ,CLXSA_STACK(R2) ; Setup stack ptr
B S(R2) : Indicate CLX stack

8&!3! LOCAC_STACK, CLX B_FLAG
Continue

Must allocate a block to hold the stack




34-000

'CSPSSSAVE _STACK = save stack frames pri 12 SE 836 86 68 38

()000000()'(;!38 § §:
inie:80 8

e 8 B

4b

OOrVWWAVWAIWASS B 88
&

=T > > S~ =2

000 NO\N I~ LN

PUSHAB
PUSHAB
CALLS
BLBC
MOVC3

MOVL
POPR
RSB

AX/VMS
SYSLOA.S

P 1
58$¥UA1 MAR;1 o (2)

Point to block ptr

Point to block size

Allocate the block

If LBC, failed )
Copy stack

Setup success status
Restore regs
Done

v

DIST



Py 16-SEP-1984 01:10:4 AX/VMS Macro V04=00 Pa
vaa-oso "CSPSSCREATE_CTX = allocate and initiali g P-1ggi 8&:68:08 SYSLOA. SRCJCSPHA!T MAR;1 90

.SBTTL 'CSPSSCREATE_CTX - allocate and initialize context block’

&
P

Allocate and initialize a context block.

9 § CALLING SEQUENCE:  JSB
§ ¢ INPUT PARAMETERS: RO Scratch
4 3 OUTPUT PARAMETERS: RO Address of context block is returned
2} : (0 if error),
A .
44 tspsscREArE CTX::

3F BB 2 25 USAR ~ #*M<RO,R1,R2,R3,R4,RS> ; Save regs

6; oF 0064 4? PUSHAB (SP) : Address of block pointer

80000006' 9F 0066 63 PUSHAB Ctx SIZE : Address of block length
00000000 * GF 2 FB i gO CALLS  #2,G*LIBSGET_VM ; Allocate the block
1¢ 50 59 7 5 BLBC ,108 : It LBC, then failed
00 BE 0140 8F 00 00 76 S MOVCS (SP).#O #CLXSK_LENGTH,a(SP) ; lero it
6 D 7F 35 MOVL s# : Pickup the block
24 AD ooooo 00'EF D gz 54 MOVL conréxr 1D, CLXSL_INDEX(RO) : Enter thc i.d.
00000" SF D6 A 35 INCL ONTEXTZID ; Bump the i.d. for next time
2 N 9 S? BRB 0s ; Take common exit
6t D4 88 g 108: CLRL (SP) : Say "'no block allocatod"
3F BA 009 53 208: POPR #*M<RO,R1,R2,R3,R4,R5> : Restore regs
05 0839 g? RSB : Done




1?-5 P-19sz 81:88:88 AX/VMS Macro V04-00 Page

CS:UA&B r
v04~0 "CSPSSDELETE_CTX = terminate thread' -SEP-19 SYSLOA.SRCICSPWAIT.MAR; 1

9; ; — +SBTTL 'CSPSSDELETE_CTX = terminate thread'
§ $ E Terminate an ox’cution thread by deleting the context block and
8 : clearing the pointer.
g; § CALLING SEQUENCE:  JSB
gz 71 : FORMAL PARAMETERS:  None
§; %2 i COMPLETION CODES:  N/A
o7 38 LSPSSDELETE CTX::
00000000°'GF  9F gz ; PUSAAB G*CSPS$GL_CURCTX ; Create pointer to CLX pointer
00 Bs Dg 9 73 TSTL a(SP) E Test current CLX block ptr
1 A 0 BNEQ 10% : 1f NEQ, there was one
00000000 EF 0 FB A 1 CALLS 08 MUMBLE ; Report bug
F 1" :8 ; BRB 20§ ; Take common exit
6F 80 AB g 108:  PUSHL  (SP) : Setup ptr to block ptr
OOOOOOOk'SF F Ag PUSHAB Ckx SIZE ; Setup ptr to length
00000000° GF 2 FB 83A 9 CALLS # .G“LIBSFREE_VH ; Deallocate the block
9 D& A 3 208:  CLRL  a(sP)+ : lero CSP$GL_CURCTX, fix stack
90 :

RSB Return




34-000

"CSPSSDELETE_CTX = terminate thread'

008> 335 .end

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

'§:5Ep-108¢ 8L:08i08 !

oy

S (}8)
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Symbol table
CLXSA_STACK
CLxsa_FtAGs
CLX$B_L CA% STACK
CLXSK_LENGTR
tLXtK_&OCAL_S‘ACK
ELXSLRO
ELXSLRY

CLXSL_STACKSIZE
CLXSM_LOCAL _STACK
CLXSV_MUTEX”™
CLXSV_QUEUED
CLXSV IESUHE REQ

CONTE!‘ 10
CSPSSCRASH
CSPSSCREATE _CTX
CSPSSDELETE_CTX
SP$$FORK

SPSSRE SUME
CSP:‘SAVE STACK

PSECT name

F 10
16-SEP=1
~SEP=1

]
|
%

LA Addd]

RGx
3 RG
A3 RG

§ RG
RG
0 RG

kR w
LA i 2]
LA AR Al ]
TRk RRER
Rkt kew
LA d ]
LA AR AR ] ]

TRtk ER

00060006 R

TRRRRRRN
rRERRRRE
tenennnn
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Allocation PSECT No. Attributes
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o6 81:09:68

AX/VMS Mac
SYSLOA.SRC

0 _V04-00
J CSPWAIT.MAR;1

NOWRT NOV

WRT NOV

T
T
\

- <€ <
commm

RD NOWRT NOV
RD NOWRT NOV

Z

LCL EXE EC B
LCL EXE EC B
LCL NOSHR EXE RD WRT NOVEC B
LCL NO EXE EC L
LCL EXE EC L
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VAKEH! Macro Run Statistics 18-3EP-108¢ 01:09:68 YAYErEs Macte Ous

Synbot table sort

Symbol table output

Psect synopsis output

Cross-reference output :
Assembler run totals 19 :

The working set Limit wa S0 pages.
0806 ytog 38 plgos) o ?rtugl memory were used to buffer the intermediate code.

Th re were 10 pages of synbol table space alloca gd hold 95 non-local and 18 local symbols.
g source Lines were read in Pass 1, producing ? object records in Pass 2.
pages of virtual memory were used to define macros.

7 :00:

oe ss ss ee

« 8 & *» & @

88 8% 8% a% e
e

e & & s =& @

R O N L L L L e L T +

i Hacro Library statistics !

----.-.-.------Q

Macro Library name Macros defined
$2555DUA28:[SYSLOA. J]CLUSTER MLB;1 1
t $OUAZ28:(SYS.0BJILIB.MLB;1 9

SSDUA28:(SYSLIB STARLEY.HLB 2
TOTALS (all (ibraries) 8

155 GETS were required to define 8 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:CSPWAIT/0BJ=0BJS:CSPWAIT MSRCS:CSPWAIT/UPDATE=(ENHS:CSPWAIT)+EXECMLS/LIB+LIBS:CLUSTER/LIB

.MAR;1

Faoe (1%
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