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MPAST - MULTIPROCESSOR AST ROUTINES 16-SEP=1984 01:59:39 VAX/VMS Macro V04=00 o :
V04=000 S-SEP-198¢ §1:39:29 YAR/Ym3 macro Y9200, o ml
; Version: "v04=000"
MCALL MEPR |
"TITLE MPAST - MULTIPROCESSOR AST ROUTINES
"IDENT 'V04=000"°

AR AAALAAAAR SRR R d iR il iRt i i 2222222220

COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, ‘MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
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THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggpogxggbg NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

l=d=d=d=d=d=d=d=d=l=d=d=d e =i=d =il ===l ==L~

LA AR AR Rt it sttt it ittt siiiisiasiss]
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+
+

Facility: Executive, Scheduler
Abstract: Primitives for AST queueing and delivery.
Environment: MODE=Kernel
Author: RICHARD I. HUSTVEDT, Creation date: 15-MAY-1979
Modified by:
v02-009 KDM0O032 Kathleen D. Morse 27-Aug-1981

Use new exec lLabels for hooks: MPH$<name>.
v02-006 xDM0OO10 Kathleen D. Morse 06=Apr=1981

(mlm el e e e e = = = bt md il =il leleleleclelelelelelelalelelelelelelelelelelelelelelelelel=]

[elelelelelelelelelelelelelei=i=d=d=i=l=l"d"l"ld il ]=]
(=lelelelelelalelelelelalelelelelalalelalelelalelelelelalelelelelalelelelelalelalelalslalalalalelalalelale oo Te o

N =2 OO 00 NO WP AN = OO 00 NON WS N = OO 00 N O W 85 IR = O O 00 N O WV 8 N = © O G0 NN VN ES LN —2 WA S WIND) —

WASS 85 85 85 85 8 8 5~ 8~ 5 N N N N N W N AN NN PO NI NI PO N NI NI RO =b b e b ced e e ced e

mleleleleleleleleleleleleli=d=ii=i=l=l=l=lelal=d={=l=l=lolaloT=]

: Don't do rescheduling AST if process can not run on

: secondary due to non-zero PHDSL_MPINHIBIT.

: v02-008 KDMOO15 Kathleen D. Morse 12=Jun-1981

: Add use of hook MPHSQEMPTYCONT.

; v02-007 KDMOO11 Kathleen D. Morse 29-Apr-1981

3 Integrate a new performance-imoroved AST delivery routine.
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16=-SEP=-1984 1:5?:39 AX/VMS Macro V04=00
«SEP=1984 02:06:02 [MP.SRCIMPAST.MAR:1

Only cause rescheduling AST if there is some other
process to run (not null) and there are no AST's
queued to this process, in addition to other checks.

KDMO009 Kathleen D. Morse 06=-Apr-1981
Add new routines, MPSSASTNEWLVL and MPSSASTSCHEDCHK,
that used to be in module, MPSCHED. Rename module
to be MPAST.
KDM0008 Kathleen D. Morse 01-Apr-1981
Set ASTLVL processor register to executive mode if
the secondary is idle and the PHD ASTLVL > PR ASTLVL.
v02-003 xDMO003 Kathleen D. Morse 15-Sep-1980
Make changes to run on VMS v2.0.
v02-002 KDM00O1 Kathleen D. Morse 04-Sep=-1980

Replace copyright.
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MPAST = MULTIPROCESSOR AST ROUTINES 16=-SEP=-1984 01:59:39 VAX/VMS Macro VO‘-OO Page
v04-000 DECLARATIONS -SEP-1936 82:06:52 MP.SRCIMPAST .MAR; 1 .
§ ;7 .SBTTL DECLARATIONS
78:
§ ? : INCLUDE FILES:
o ’
00 § :
00 & ; MACROS:
00 - B
000 9
000 H
888 8 : EQUATED SYMBOLS:
0000 90
0000 91 $ACBDEF ; AST control block definitions
0000 9§ SIPLDEF : IPL definitions
0000 9 SLCKDEF : Interlock bit definitions
8000 94 SMPSDEF 3 Secondary processor states
000 95 SPCBDEF ; PCB definitions
0000 96 $SPHDDEF : PHD definitions
0000 97 $PRDEF ; Processor register definitions
0000 98 SPRIDEF : Priorit incronont class defs
0000 L) SPSLDEF ; PSL field definitions
0000 100 $SSDEF : Status code definitions
8888 }81 $STATEDEF : Define state values
00000000 0000 105 ASTEXIT = 0 ; AST exit change mode code
0000 104
0000 105 :
0000 106 ; OWN STORAGE :
0000 107 ;
00000000 108 .PSECT ASEXENONPAGED,LONG
0000 109
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= MULTIPROCESSOR AST ROUTINES 1 -SEP-19S6 1:59:39 !AX/VHS Macro V04-00
MPSSUAST = ENQUEUE AST CONTROL BLOCK FOR 5-SEP=-1984 2

2:06: MP.SRCIMPAST .MAR: 1
.SBTTL MPSSQAST = ENQUEUE AST CONTROL BLOCK FOR PROCESS

+
+

FUNCTIONAL DESCRIPTION:

MPSSQAST inserts the AST control block supplied in the proper
gosition by access mode in the AST queue of the process specified
y the PID field of the AST control block. An AST arrival event
is then reported for the process to reactivate from a wait state
if ogprogr ate. The AST control block will be released immediately

if the PID specifies a non-existent process.
ENVIRONMENT:

Executed by the primary processor.
CALLING SEQUENCE:

BSB/JSB MPSSQAST
INPUT PARAMETERS:

Rg - Priority increment class
RS = Pointer to AST control block

IMPLICIT INPUTS:
PCB of process identified by PID field
OUTPUT PARAMETERS:

RO - Completion status code
R4 - PCB address of process for which AST was queued

SIDE EFFECTS:

The process identified b{ the PID in the AST control block
will be made executable i1f not suspended.

COMPLETION CODES:

SSS_NORMAL = Normal successful completion status
SSS_NONEXPR - Non-existent process

.ENABL LSB
QNONEXPR :
MOVL  RS,RO : RELEASE AST CONTROL BLOCK
JSB G*E XESDEANONPAGED : IF NO SUCH PROCESS
MOVZWL #SS$ NONEXPR,RO : SET ERROR STATUS CODE
BRB QEXIT : AND EXIT
MPSSQAST: : : ENQUEUE AST FOR PROCES
MOVZWL ACB&%_PID(RS).RO . GET PROCESS INDEX FOR
DSBINT #IPLS SYNCH : DISABLE SYSTEM EVENTS

S
AST TARGET

®1

Page &4
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LTIPROCESSOR AST ROUTINES 16=SEP=1984 01:59:39 VAX/VMS Macro V04=00 Page
3825600 np"¥ AgT c NQUEUE AST CONTROL BLOCK FOR sep-19 4 02:06:02 C[MP.SRCIMPAST.MAR: ?
' - R& : GET ADDRESS OF VECTOR
" 0022000242' 8 1? %g% =8¥t ¢ scusgh G LOOK UP PCB ADDRESS
60 AL OC Ag D 5 1 CMPL AcasL 916(n5) PCBSL PID(kk) CHECK FOR MATCH IN PID
% 12 A 17? BNEG  QNONERPR ; PID MISMATCHES
4 C 17 CLRL RO ; Assune KERNEL MODE AND CLEAR HIGHM BITS
10 A4 gg 8 s 1;§ gzggue (82).PCB$L_ASTQFL(R6) ; ags?gslgusgg #3152:;¥vA"° ATTEMPT INSERT
08 Ag %E 0 # i;s ;s;g gggsa_nnoo(RS) . ggeg; ;gg SPECIAL KERNEL AST
L :
SO OB AS FC 3? ;3 § ? };z . BICB3  #*(C<3>,ACBSB_RMOD(RS),R0; GET AST MODE
: ADDRESS IS ALWAYS A SYSTEM SPACE ADDRESS (NEGATIVE NUMBER)
§8 ; }70 ; SﬁfLE“?ﬁESSRSEQEE'HERBESS:s‘aesxoeur. DURING THE OUTSWAP TRANSITION IT IS
003F 1§1 : THE BALANCE SLOT INDEX, A SMALL POSITIVE NUMBER. FINALLY, AFTER OUTSWAP IT
003F 1 i : 1S SET TO ZERO. HENCE., THE FOLLOWING TEST COMBINES THE FETCH OF THE PHD
88 ; }g‘ ; ADDRESS WITH THE TEST fOR PROCESS RESIDENCE.
; POINT TO PROCESS WEADER
o B B BT OER EI e LI T e
0052 EZ 32 3? 882A }ga 208 ?2!3 2565?? %Ua PCBSW_ STATE (RD) : 1S PROCESS A CURRENT PROCESS?
0C 12 O004E 189 BNEQ 25§ : BR ON NO, NOT A CURRENT PROCESS
54  00000000'GF D1 oos§ }g? gggt EagcuscL_cunpca LR ; géspaocsss ON PRIMARY?
rr12° §3 §§§2 }3; aE?gT HEnpssxntscuo : INTERRUPT SECONDARY PROCESSOR
. 258%; T : REPORT AST ARRIVAL
'6F 16 83?5 }3§ éfgf 3§;EV' 3§scusase : REPORT AST ARRIVAL
s 0' 0062 196 BYTE EVTS_AST : EVENT CODE
S0 01 gc ooeg 197 30s: MOVZWL #SS$ NORMAL,RO : SET SUCCESS STATUS CODE
0066 198 QEXIT: ENBINT - : ENABLE INTERRUPTS
12 B8E DA 0066 MTPR (SP)+,S*#PRS_IPL
05 oggz 133 RSB ; AND RETURN
: NG ENQUEUED FOR THE CURRENT PROCESS, THEN THE REPORTING
0822 8% : 5; ¥=E :§¥ é3e3$lcnn BE BYPASSED AND THE ASTLVL PROCESSOR REGISTER MUST BE
882: 8‘ : SET INSTEAD.
13 S50 DA 006A 205 40$:  MTPR  RO,#PRS_ASTLVL : ALSO SET ASTLVL REGISTER
e ogg? 89 _ BRB 30§ ;
: T QUEUE WAS NOT EMPTY (ITS USUAL CONDITION) AND THE PROPER
082; 83 : ;3§19§ou ?5nerue NEW AST MUST BE LOCATED. SINCE THE AST CONTROL
8 6F }? : g%gg§ HAS BEEN ERRONEOUSLY INSERTED ON THE QUEUE, IT MUST BE REMOVED
6F : a
06F 12 ;
: (RS),RS : ELSE CORRECT MISTAKE
51 ss10 22 8' 0?5 }g 308 353235 ?g§§LR§STOFL(R4).R1 : :33"&;}°;?3§?Es=$335“
- ﬂ} 3§ 8;3 }; ?2¥§ ACBSB_RMOD (RS) : CHECK FOR SPECIAL KERNEL AST
OF 18 8;5 }3 : BGEQ  70% : BR IF NOT
. NEW AST IS A SPECIAL KERNEL AST. IT WILL GO AFTER ALL OTHER SPECIAL
855 ég : ;ESNEE ASTS OR AT THE HEAD OF THE QUEUE IF THERE ARE NON
7€ :
7 60s: CMPL  R1,R3 : CHECK FOR END OF QUEUE
- 3} ?} §a§ i geaL 1108 : BR IF NOT
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MPS$QAST - EUE AST CONTROL BLOCK ron ser-19 2 [MP.SRCIMPAST.MAR;
0B A3 95 3 4 TSTB  ACBSB_RMOD(R3) ; CHECK FOR SPECIAL KERNEL IN QUEUE
g 1 g 5 BGEQ  110% : BR IF NOT
53 D 9 MOVL (R3),R3 : FLINK ON TO NEXT ACB.
11 § g BRB 60% ;
D 8 : THE NEW AST IS A NORMAL AST. IT WILL GO AFTER ALL SPECIAL KERNEL ASTS
8 g ? : AND ASTS WITH LOWER ACCESS MODE.
0B AS FC gr 88 ogg i $: 81CB3 c~c<g> ,ACBSB_RMOD(RS) ,R0; GET AST MODE
3 S1 D1 00 $: CMPL ; CHECK FOR suo OF QUEUE
1 13 093 4 BeaL  110s : INSERT IF AT END
02 00 ED 89 5 CMPZV cncasv MODE pAcass _MODE , -
50 0B A 98 9 ACBSB_RMOD (R3), : COMPARE ACCESS MODES
05 14 009 BGTR 1og : IF GTR AT RIGMT PLACE
53 63 D0 O00A 8 90s MOVL (R3) ,R3 P FLINK ON TO NEXT AC
eg 11 00A 9 8RB 80$ ;
0B A3 95 O00A 40 1008: TSTB  ACBSB_RMOD(R3) i IS THIS ENTRY A SPECIAL KAST?
F6 19 08:2 21 BLSS  90% + YES, MUST GO AFTER THIS
00AA ai : NOW THE CORRECT POSITION HAS BEEN LOCATED. INSERT THE AST CONTROL BLOCK
00AA 244 : ON THE QUEUE AND COMPUTE THE NEW VALUE FOR ASTLVL BY INTERROGATING THE
88:: 22 : MODE OF THE AST CONTROL BLOCK AT THE HEAD OF THE QUEUE.
04 B3 65 OF O00AA 247 1108: INSQUE (RS) LOACBSL_ASTQBL(R3) ; INSERT AFTER PREVIOUS
50 D& O00A 48 CLRL RO : ASSUME KERNEL MODE
51 10 A4 DO 008 49 MOVL  PCBSL_ASTGFL(R4) ,R1 : GET HEAD OF AST QUEUE
0B A1 95 00Bé 250 TSTB  ACBSB_RMOD(R1) : IS IT KAST?
8 19 0087 251 BLSS 108 : BR IF YES TO SET ASTLVL
SO OB Al FC 8 88 0089 si BICB3  #~C<3>,ACBSB_RMOD(R1),R0; GET AST MODE FOR HEAD OF QUEUE
FF7D 31 33?' 24 BRW 108 : GO SET ASTLVL
00C2 255 .DSABL LSB
00C gse ASSUME ACBSV_MODE EQ 0
00¢ 57 ASSUME ACBSS_MODE EQ 2
835 523 ASSUME ACBSVKAST EQ 7
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T RO
HECK FOR RESCHEDULE A -SEP=-1984 02:06: MP.SRCIMPAST .MAR:

o .SBTTL MPSSASTSCHEDCHK - CHECK FOR RESCHEDULE AT AST DELIVERY
: FUNCTIONAL DESCRIPTION:

MPSSASTSCHEDCHK is entered to check whether the process that the
primary was running, should be rescheduled to run on the secondary.

ENVIRONMENT:

Executed by the primary processor.
Hooked in at MPHSASTDELHK and sometimes returns to MPHSASTDELCONT.

LR TR PR FE PR PR PR PR TR

LONG
HPSSASTSCHEDCHK
IPCBSL ASTQFL(R4) RS ; Remove head of queue ¢
BVS 20% 3 Br if queue empty
108: JMP a#MPHSASTDELCONT : Return to nornal code
%OS: BBSSI  #LCKSV_INTERLOCK,WMPSSGL INTERLDCK 308 ;: Flush cache queue
0$: CMPL WAMPSSGL_SV1ATE, kHPSSK IDLESTATE ; Is secondary idle?
BNEQ 4%3 Br on no, dont bother to reschedule
SOFTINT # ; Request a reschedule interrupt

MTPR  #3,S*#PRS_SIRR
284 40$: JMP ANMPHSQEMPTYCONT : Go set null ast Level
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v04-000 HPS ASTNEWLVL = CHECK FOR SETTING NEW AS -SEP=1984 02:06:02 [MP.SRCIMPAST.MAR;1

- SBTTL MPSSASTNEWLVL = CHECK FOR SETTING NEW ASTLVL
: FUNCTIONAL DESCRIPTION:
MPSSASTNEWLVL is entered to check whether a new AST Llevel should

be placed in the processor ASTLV% register If the AST level is kernel,
it should be Left alone. Otherwise, the spec1al indication of an idle

NONWNES AN = OO0~
-

E
E
E
E
E
E 9
E 9
OEg 3 ; secondary may be used.
856 95 ; ENVIRONMENT:
0E6 96 :
88E2 97 : Executed by the Er1nar{ processor,
0056 33 : Hooked in at MPHSNEWLVL, replaces code from hook to end of routine.
0E6 00 ;==
OEg 01
1]3 0; .ALIGN LONG
0E8 03 MPSSASTNEWLVL::
13 52 DA 8058 04 MTPR Rs #PRS_ASTLVL : Set ASTLVL register
2C 13 00EB 305 BEQL 20§ If kernel, dont change it
00 0000°'CF 00 E6 OO0ED 09 BBSSI #LCKSY INTERLOCK.H‘HPSSGL INTERLOCK 108 ; Flush cache queue
o 0000 CF D1 OO0F3 07 108: CMPL U“HPSSGL STATE ,#MPSSK _ IDLESTATE Is sccondary idle?
1F 12 O00F8 08 BNEQ 208 8r on no, dont change ASTLVL
00000000 GF TFFFFFFF 8F D 00FA 309 BITL #XTFFFFFFF,G*SCHSGL _ COH&S Is any process other than null COM?
12 13 0105 §10 BEQL 20% : Br on no, nothin elsc can run
10 A& 9F 0107 1 PUSHAB PCBSL_ASTQFL(R4) : Are there any AST's outstand1n
10 A& BE D1 010A 315 CMPL (SP)+,PCBSL_ASTQFL(R4) ; for this process? 1f so, don'
09 12 010 * BNEQ 20% : cause a reschedule AST.
0104 CO D5 0110 314 TSTL PHDSL _MPINHIBIT(RO) : Any reason not to run on secondary?
03 12 011&é 315 BNEQ 208 : Br on yes, don't cause reschedule AST
3 0N DA 0116 316 MTPR #PSLSC EXEC,#PRS_ASTLVL ; Set ASTLVL to cause reschedule
00CF CO 52 90 0119 317 20%: MOVB R2. PHDSB ASTLVL(RO) : Set ASTLVL in PHD )
011 318 ENBINT ; Enable system events again
12 8E DA O011E MTPR (SP)+,S*#PRS_IPL
05 0121 319 RSB : Return
0122 320
0122 321 .END

3
(|

Mi
']
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Symbol table

ACBSB_RMOD
ACBSL _ASTQBL
ACBSL_PID
ACB$S_MODE
ACBSV_KAST
ACBSV MODE
AST TT
EVTIS_AST
EXESDEANONPAGED
IPLS _SYNCH
LCKSU _INTERLOCK
nPnsASToELconr
MPHSQEMPTYCONT
MPSSAS TNEWLVL
MPSSASTSCHEDCHK
MPSSGL_INTERLOCK
MPSSGL “STATE
MPSSINTSCND
MPSSK _IDLESTATE
MPSSQAST

PCBSL _ASTQFL
PCBSL _PHD
PCBSL_PID
PCBSW_STATE
PHDSB_ASTLVL
PHDSL "MPINHIBIT
PRS_ASTLVL
PRS_IPL

PR$ SIRR
PSL!c _EXEC
QEXIT

QNONE XPR
SCH$C _CUR
SCHSGL_Ccomas
SCHSGL _CURPCB
SCHSGL “PCBVEC
SCHSRSE
SS$_NONE XPR
SSS_NORMAL

PSECT name

AB
ASE XENO\PAGED

= MULTIPROCESSOR AST ROUTINES

.
Go500000

teewwnnr )
L I T T T T

0000000
0000000

EERRRREE X
TERRRREE X

000000E8 RG
000000C4 RG

ERRRRRER X
133131 % X
ERRRRRRN X

00000001
00 1

B 14

oo

[elelelelelels]
OO noro

000010 RG 02
= 00000010
= 0000006C
= 00000060
= 0000002C
= 000000CF
= 00000104
= 00000013
= 00000012
= 00000014
= 00000001
00000066 R 02
00000000 R 02
= 0000000€
123233223 X 02
13322222 X 02
ERERARRS X 02
(2332222 X 02
= 000008ES
= 00000001
L Y 4
! Psect synopsis i
Allocation PSECT No. Attributes
00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON
00000000 ( 0.) 01 ¢ 1.) NOPIC USR CON
00000122 ( 290.) 02 ( 2.) NOPIC USR CON

'§5Ep-108¢ B2ivgicd !

ABS
ABS
REL

AX/VMS Macro V04-00 Page
MP.SRCIMPAST.MAR;1

NOSHR NOEXE NORD NOWRT NOVEC BYTE

LCL
LCL NOSHR  EXE
LCL NOSHR  EXE

RD WRT NOVEC BYTE
RD WRT NOVEC LONG

K
(M

mp
VO«
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MPAST g = MULTIPROCESSOR AST ROUTINES 1?-SEP-1936 81:59:39 !AX/VHS Macro V04-00 Page
VAX=11 Macro Run Statistics SEP=1984 02:06:02 [MP.SRCIMPAST.MAR;1

teccncccccccncccccccnccncas +
Phase Page faults CPU Time Elapsed Time
Initialization 47 . .
Command processing 184 . o

Pass 1 301 . ;

Symbol table sort .

Pass 2 7 .

Symbol table output

Psect synopsis output
Cross-reference output

Assembler run totals 599

SRWOOONSHOVO—
WO WNS OO
[=l=l=l=lelelalals]
lelelelelelelelele]
[elvlelelelelalels]
elelelelelelelels]
SHFOO000ONNOO
—=OO0OoOWVWNNONONO
. L I
VIO ONHAWN S —~)
VWO O—=—=0n00wVO0

OO0 O0O0O0O0O0O0O

The working set Limit was 1500 pages.
47761 bytes (94 pages) of virtual memory were used to buffer the intermediate code.
There were 50 pages of symbol table space allocated to hold 871 non-local and 18 local symbols.
326 source Lines were read in Pass 1, producing 14 object records in Pass 2.
pages of virtual memory were used to define 22 macros.

D R e e e T R 4
! Macrc Library statistics i
BT A R —
Macro Library name Macros defined
_$25580UA28:[(MP.0BJIMP . MLB; 1 4
_$2558DUA28:[SYS.0BJILIB.MLR;1 9
$2558DUA28: (SYSLIBISTARLET.MLB; 2 7
TOTALS (all Llibraries) 20

1040 GETS were required to define 20 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LIS$:MPAST/0BJ=0BJS :MPAST MSRCS:MPPREF IX/UPDATE=(ENHS :MPPREF IX)+MSRCS :MPAST/UPDATE=(ENHS :MPAST) +EXECMLS/LIB+LIBS:MP.MLB/LI

mp
vO
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