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RCSL @ H3=GL5NE
AUTHOKR: FVA
FOITED: 77,09,2¢
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KEYWOFDS: MUS, COROUTINE MONITOR, LISTING

-~

ABSTRAGCT: MULTIPROGRAMMING UTILITY SYSTEM CORCUTINE MONITC
THE MANITOR CAN RE USED BY MUSIL PRUGRAMS
AS WELL AS BY ASSEMBLER PRCGRAMS,
THE MONITGR IS AN EXTENDED VERSION CF CM0OO
WITH FACILTTIES FOR FANDLING OF GENERAL SEMAPHOF
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RCSL 43-GLS0RT ASCII SOURCE PAPER TAPE

RCSL 43=-GL.5089 REL . BINARY PAPER TAPE
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T Cot2  CMo(2

1 7 CORCUTINE MONITCR

02 ;

n3 ;

04 ; ASSEMBLER PREDEFINED SYMBCLS TWRTKRCDUCED BY THF CUROUTINE M(ON]
05 H

” H PAGE 0 ENTRY PUINTS:

08 H CDELAY WATTS N TIME UNMITS

09 H WATTSEM WAITS IN A SIMPLE SEMAPRORE

19 M WAITCH WAITS IN A CHAINEDR SEMAPHCRE

11 ; CAANSHER HAITS FOR AN ANSWER

12 ; CTEST TESTOUT OF REGISTERS

13 ; CPRINT TESTOUT OF RECORDC(ACZ)

14 ; CTOUT GENERAI. TEST CALL

15 ; SIGNAL SIGNALS IN A SIMPLE SEMAPRORE

16 ; SIGCK SIGNALS IN A CHAINED SEMAPHORF

17 ; CPASS ALLOKS ACTIVATICN OF OTKER COROLITINES
18 H CSENDM SENDS A MESSAGE IN A COROUTINFE MESSAGE BUFFEF
19 H SIGGLEN STGMALS IN A GENERAL SEMAPHORE

20 H WAITGEN WATITS IN A GENERAL SEMAFPHORE

el :

22 ;

23 : COROUT PAGE 0 POINTER TO CURRENT CORQUTINE
24 H ciee PAGE 0 POINTER TO TESTOUTPUT PROCEDURE
27 ; PROCESS DESCRIPTION RELATIVES:

28 ;

29 ; cCCorOUT CURRENT COROUTINE

30 ; ILATIME LATEST TIMF

31 : HACTTV HEAD OF ACTIVE GUEUE

37 ; HANSWER HEAD OF ANSWER GUEUE

33 ; HIUELAY HEAD OF DELAY GQUEUE

34 ; TRETURN TEST RETURHN

35 : TRECORD TEST RECORD START ADDRESS

36 ; CCEVICE DEVICECODE USED IN CENTRAL WATIT

37 : MSE M MESSAGE/INTERRUPT RECEIVING SFHMAFPHORE
38 ; MCCROUT MESSAGE/INTERRUPT RECEIVING COKQUTINE
39 ; CUDEX USFR DEFINED EXIT BEFORE CORQUTINE EXIT
49 H CEUFFER CORUOUTIME MESSAGERUFFER SFMPAHORE

41 ;

42 H I NOTE |} PC (CULUR+33) 1S USFD BY CwANSWER

43 ;

3!' ; TLENGTH LENGTH OF TEST RECORD (BRYTES)

46 ;

a7 ; CORUOUTINE RELATIVES:

48 H

49 H OPMASK: MASK FCR UPERATICN TYFES
50 ; CTOENT: PRICRITY,TEST,IDENT

51 ; REF CORCGUTeNEXT: [LINK

52 ; CEXIT: EXIT TO COROLTINE

53 ; CLATQP: LATEST QPERATION

54 ; CRETURN: COMMON PROCECURE RFTUKN

55 ; CAC1SAVE: SAVED ACH

56 H CSPC: SAVED RC (MUSIL)

57



T 0003 C#lon2

01 ? CORCUTINE MCONITOR

0e H

03 ; FURMATS ¢

() H

() ;

b ; TEST RECORD RELATIVES:
r

ne 000000 TKIND=+0

09 N00001 TPRUCSTKIND+]

10 Q09002 TINENT=TPRCC+1

11 000003 TTIME=TIDENT+1

12 000004 TTTIMI=TTIME+]

13 000005 TACO=TTIMI+1

14 000006 TAC1=TACO+1

15 000007 TAC2=TAC1+1

16 000010 TAC3=TAC2+!

17 000011 TOPTI=TAC3+1

18 000012 TOPT2=TOPT1+1

19 000013 TUPT3=TOPTZ+1

2 000014 TOPTH=TOPTR+1

2l 000015 TOPTB=TOPT4+1

22 000016 TOPTH=TOPTS+1

23 ;

24 H TKIND LONG BO + INHIBIT B7 + RACKWARD E8& + KIND



T 0004 CMOD2

01 5 CORCUTINE mMONITOR
02 ;
03 ; FURMATS:
04 ;
05 H CICENT: PRTIORITY HBO + TEST B7 + IDENT
((’ ; REF CORQUTTME: LINK
; CEXIT
08 H CLATOP
09 ; CRETURN
10 ; CaClsSAVE
11 ;
i2 ;
13 : REF OPERATTUON:LINK (REST NOT USED BY MO}
14 ; OPFRATIUON CODE
15 ; ANSKER SEM
16 ; MESSAGE (4 WORDS)
17 ;
18 ;
19 H CUROUTINE TEST RITS: ( 1 MEANS TESTOUT ON )
20 H
21 ; 1 CWANSWER
ce H P CPASS/CLFLAY
23 H ) EXIT
24 ; & CTEST/CPRIN]T
; H 16 WNATITCH/KAITSEM
; 32 SIGNAL
27 H 6 SIGCH
28 ;
29 H
30 ;
31 H
32 ; CCROUT  CURRENT CCROUTINE POINTER IN PAGE 0
33 H
34
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CORCUTINE MONITUR

CONVENTIONS FOR CALL:®

L R R N

SIGNAL

STGCH

CPASS

CWANSWER

NAITSEM

CTEST

CPRIMT

crour

wAITCH

CDELAY

EXIT

ACO

UNCH

UNDEF

UNCH

AC1 AC?
SEM
UNCH  LATOP
SEM 0P
UNCH  LATOP
UNCH  |_ATOP
BUF
UNCH  BUF
SEM
UNCH  LLATOP
UNCH  UNCH
REF=1

UNDEF LUNDEF

UNCH  UNCH

SEM
UNCH  LATOP

DELAY
UNCH  UNDEF

UNCH  LATUP

AC3

. INK
COROLT

L INK
COROUT

LINK
COROUT

LINK
COROUT

LINK
CGROUT

LINK
COROUT

LINK
CORGUT

LINK
COROUT

LINK
COROUT

LINK
COROUT

CorOLT

LATOF

UNCH

UNCH

UNCH

BUF

UNCH

UNCH

UNCH

UNCH

NEW OF

UNDEF

UNCH

TEST

328B7+2

1BO+64B7+1

2B87+6

1B7+5

1687+4

1E0+8B7+9

1B0+8B7+10

GENERAL

16R7+3

2B7+8

1BO+4B7+7
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T Gete  CH002

01 ;

(1 7 CORCUTINE MON]ITOR

03 ;

04 7 OSYMHOLS NOT DEFINED BY ASMUS 10

05 :

03 006364 CSEMNDMESSAGE = JSR €364

9 006365 SIGGEN = JSR 8365

10 006366 WATTGEN = JSR 8366

11 Q06367 CTOP = JSR @367

12

13 177777 0OPTYPE = NEXT=1

14 177776 ANSWSEM = OPTYPE~1

15

16 000001 NXTOP = NEXT+1

17 N0¢002 TIMEOUT = NXTOP+1

18 000003 nNXTCO = TIMEQUT+1

19

20 177776 0OPMASK = CIDENT=1

el 000C05 CspPC = CACI1SAVE+]

2e

23 000050 CLFVICE = TEECCRD+1

24 Q00051 MSEM = CDOEVICE+1

i 000052 MCOROUT = MSEM+1]
000053 CUDPEX = MCORCUT+1

27 000054 CBUFFER = CUDEX+1



T G
C1
0c
03
G
05

®

c8
09
10
11
12
13
14
15
16
17
18
19
20
21

CuT o CHove

000001

nonoLe

aoeaorionontl
00001000000
0002000000
00003'001434

0GH204'NA1515
0G005'030060
0e0061031000

s CORODUTINE MONITOR

; ASSEMBLER OPS:
s TXTH 1
«RDX 10
«TITL cmooee
«NREL

: CORCUTINE MONITOR

7 PROGRAM he AD

«HREL
FIRST: 130+1

0

0

LAST=FIRST
o TXT .CM0OQ2,

ue w3 s ma

TEXTMODE
RADIX 10

1

COROUTINE MONITOR VERSION

we ™e we we

FIRST:
START:
CHAIN:
SIZE:

SFEC

0

0

TCTAL PROGG



1+ ooad

01
02
03
o4
€5

ciMooe

(\
(’(90007'060277

08
09
10
11
1
1%
14
15
16
17
18
19
20
21
22
23
24

»

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

®

46
47
48
49
50
51

52

53
54
55
56

00010'054565
00011004552
ud012'004565
000137120015
00014025401
000157034040
000167045446
000177105000
0u020'0064dde
000217175005
0uN22'90043%6
00023'045776
00024024117
00025045777
000267115000
GG0271055400
003010554901
GOO3IL 145000
000327102400
00033'041405
t0034'030040
00035051404
QC036'021011
NU037'041402
Wwe04d0'055011
uced1ro21412
Co0d2'131000
Gu0dzr'ozu0L7
GOo0441v025404
000450060014
00046'151133
000477003446
00501145000
00051'031411
0o052'006415
00531035454
0o054r055000
N00N55Y034040
VU056 (351454
600S7'131001
000601030144
002617034017
C062'025404
0G063'034040
000647060177
00651003446

D0066"001107'PGETCM:
vuoe7'oc1126!

5 CORCUTINE MONITOR
;O FNTRY POINT CSENDMESSAGE:
r
; ENTRY: ACO=ANSKER SEM, AC1=mMADER  AC2=NAME ADDR AC3=LINK
7 EXIT: ACO, AC1 UNCH ACZ2=RUF AC3=CUR
CSMESS: INTDS 7 COROUTINE SEND MESSAGE:
STA 3,AC3SAVE ; DISABLE;
JSR SETEX 5 SET EXIT3
JSR GENTO 7 GENERATE TESTOUTPUT(
180+32RB7+13 7 LCONG, INHIBIT 322,KIND 13);
LDA 1,CEXIT,3 ;
LuA 3,CUR ;
3TA 1, TRETURN,3 7 TRETURNGCUR:= CEXIT.CORCUT?
MV 0,1 7 SAVE ANSWER SFM;
J&K 8FGETCM 7 GET MESSAGE COPERATION;
MOV 3,3,SNR 3 IF NO AVALILABLE THEN
JMP NOMOP s GOTO RETURN ERKOR NO==3
STA 1,ANSWSEM,3 ; INITIALIZE MESS NDPERATION
LDA 1,,1B14 ; AS A MESSAGE BUFFER:
STA 1,0PTYPE, 3 ;7 ANSWERSENM,CP:= SAVED ACO;
MoV 0,3 ; CPTYPELOF:= ANSWER TYPE;
STA 3,NEXT,3 ; NEXT.MQP:= MCP:
STA 3,PREV,3 7 PREV.MOP:= MOP:
MOV 2,1 H
SUR 0,0 ;
STA 0,PECELVER,3 5 RECEIVER,MCP2:= 03
LD 2,CUR :
STA 2,SENDER, 3 5 SENDER.MCP:= CUR?
LA 0,BUFFER,Z ; CHAIN MESS.OQOF 10O START OF
STA 0,CHAIN,? ; MESSAGE BUFFER CHATIN:
LEA 0,MESS3+1,73 ;7 ACO:= ANSWER SEM;
MOV 1,2 7 AC2:= NAME ACDR:;
LDA 3,COR0DUT H
LA 1,CAC1S5AVE, 3 ; ACl:= MACDR;
SENUMESSAGE 7 SEND MESS,CP AS MESSAGE
MOVZLE 2,2,8NnC 3 IF BUF>=0 THEN
JMP OTRETURN, 3 5 EXIT TO CCRCUTINE
MOV 2,1 7 ELSE MESSAGE NNT SENT:
LDA 2rBUFFER,3 : SAVE ERRCR NUMRER;
JSk epLUNCH y REMOVE MESSBUF FRUM CHAIN AGA]
LDA 3,CBUFFER,3 7 RETURN MESSAGE UPERATION
STA 3,NEXT 2 ; TO THE QUEUE?;
LDA 3,CUR :
STA 2rCEBUFFER,T ;
MOV 1425 SKP 7 RESTORE ERROR NUMEBER?
NOMOP LDA 2ra.3 7 IF NO MESS.OP THEN ERROR NQO,::
LA 3,COR0UT H
LDA 1,CAC1SAVE, S ; KESTORE MESSAGE ALDRESS;
LDA 3,CUR ;
INTEN ; ENABLES;
JMF BTRETIRN, 3 7 EXIT TO COROUTINES
GETCMR ? REF GETCWMb
FUNCH: UNCHAIN : REF UNCHATIN



T 000y
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27
28
29
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31
32
33
34
35
36
37
38
39
40
41
42
43

»

46
a7
48
49
50
51
52
53

CHooe

Ca0791044506
QCOT710145000
00072'032504
0G073'151222
Co074%'001400

DU075%021000
GG0T76'101125
C0077%'101400
ag100r042476
001011125004
Ja102'045002
G0103'004403
00104'002570

d0105'030017
00106'054465
JG107'034040
G0110%020416
0C111"117000
00112'021377
0C113'101123
06G114'000404
Cul1s5'021400
00116000405
00117115000
0G120'021400
00121'101004
60122'000775
00123051400
00124'041000
vi125'002446
0126000043

5 CORCUTINE MONITOR

; COMMOM PROCEDURES

;

7 PROLEDURE COMMON STGHNAL(SEM,0P);

;3 SIGNALS A SEMAPHORE AND EXITS IF IT IS CLOSED,

7 OUTHERWISE, SEM IS SAVED IN SEMADR,

r

;7 ENTRY: ACt1= SEM ADRK, AC2= (P,

s EXIT: AC1= QPADR , AC2=

H

CUMSIG: STA 1,SAVSEM ;
MOV 2,1 ;
L.uA 2rESAVSEM H
MOVZR 2r2:,827C H
JmP 0,3 H
LA 0,0,° H
MAOVZL 0y 0, SHR H
InC 0,0 H
STA 0,@SAVSEN ’
MOV 1,1,5ZR ;
STA 1,CLATOP, 2 ;
JSR ACTCOK H
JMP ePEXITC H

H

r

¢ PRCCEDURE TNSERT IN ACTIVE QUEUE?®

: ENTRY: AC2= NEW COROUT, AC3=

;o EXIT: AC2= NEw CORQUT?

4

ACTCC: LGA 2, CORQUT ;

ACTCOk: STA 3,RET ;
LA 3,CUR H
LDA 0, XACTIV H
ALD 0r3 H
LiJA 0,CIDENT,? H
MOVZL 0,0,SNC ’
JMP REPH H
Lua 0,NEXT,3 ;
JHP RYPH ;

REF3$: MOV 0,3 ;

REPS: LA 0, NEXT,3 H
MOy 0,0,SZR H
JHP REP3 ;

RYPS5: STA PeNEXT, 3 H
STA Oy NEXT, 2 ;
JHP aRET M

XACTIV: HACTIV H

RETURN
AC2=CP (CHAINED) UR 0O (ST

AC3=l.INK?

SEM VALUE>L1:

SEM CLCSED:

LINK;

INSERT CURRENT IN
INSERT AC2 IN ACTIVE

KEPS:

CHAINZ

COMMON STIGNAL:

SAVE SEwm ADk;

AC CP ADK;
ACP:= SEM VALUE>1;
IF NCT CLOSED THEN
RETURNSZ

CORDUT . SEM
LINK,ACe < 17

ACO + JF END CHAIN
THEN 1 ELSE 67

IF OFP<>0 THEN

LATEST 0P,AC2:= QF ACR3
INSERT AC2 IN ACTIVE RUEUE

AC2:=
ACQ:=
SEM:=

GOTO EXITC:

ACTIVE GUE
GUELE®
SAVE RETURN;

AC3:= REF ACTIVE QUEUE;
TF PRICRITY.ACZ2 THEN
CHAIN TQ HEAD

ELSE CHAIN TO TAIL?

AC33:= NEXT:

ACOz2= NEXT.AC33
IF ACO0<>0 THEN

GO ON  ELSE
LINK,AC3:=
LINK,NEWes= MEXT;
GOTO RETURN;

REL CF ACTIVE HEAD:

NEW?



T 0010
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cHooe

00127%'060277
G0130'054445
001317004432
650132004445
G0133'020002
¢0134'152400
Ce135%'004733
10136'151540
QO137'052437
G0140'00253%4

Co141'060277
001421054433
G0143'004420
001447004433
ND0145%140001
NnG1dpr00u722
0147082427
0G150%020426
00151115000
G0152'021400
02153'101004
GUIS4'000775
Q0155045400
001561043400
01570022417
00160%101140
001611042415
GU162'002512

7 CORLCUTINE MONITOR

H

7 FNTRY POINT SIGNAL:®

’ ENTRY: AC1=8EM,

;o O EXIT: AC1=SEM, ACZ=LATOP,

H

SIGSEM: INTDS
STA 3, ACS3AVF
JS8k SETEX
JSR GENWNTO
3287+2
SUR 22
JSR COoMSIG
INCOL, 2r2
STA 2,8SAVSEWNM
JMP APEXITC

H

H

s FNTRY PUINT S5IGCH:

H ENTRY: AC1=S8SEN, ACZ=0FP,

’ EXITs AC1=S8Ewm,

’

SIGNCH: INTDS
STA 3,AC3SAVF
JSR SETEX
JSK GENTOQ
1RO+64RB7+1
JSR COMSIG _
STA 2, B5AVSEM
I.:A 0,SAVSEM

REP4:? MOV 0,3
LDA CoNEXT, 5
MV 0,0,57ZR
JHME REPY

EXidz STA 1,NEXT,3
STA 0,@NEXT,3
LivA 0,85AVSEM
MOvVOoL 2,0
STA 0,85AVSEM
JHP BPEXITC

AC3=LTINK;
AC3=CCRQUT;
7 SIGNAL SEMAFOR: DISARLE:
7 SET EXIT;
H GENERATE TESTOUTPUT(
; KIND 2/ INRIBIT 32)7
f
; COmMMON SIGNAL (OP=0):?
; SEM NCT CLOSED:
; SEMt= (COUNTH1) *x 2+ 1;
F GOTC EXITC:

AC3I=LINK;
AC2=LATOP,AC3=COROUT;

M M4 WS RS A WA WA MO ew W WA We M3 e

Ny W|E w3 w3

SIGNAL CHAINED:

REP4:

DISABLE:?

SET EXIT;

GENERATE TESTOQUTPUTC
LONG,KIND 1,INHIBIT 64);
COMMN SIGNAL(QOP ADR) G

SEM NCT CLOSED:
AC1=0F ADR; AC3:=
AC3:= NEXT;
ACOe= NEXT,.ACS3;
IF NEXT<> 0 THEN
GO CN3;
CHAIN.PRE:= GP ADR;
CHAINL.OP:= 07

SEM?

SEM vALUE:=
(QPEN SEM)Y;
GOTC EXITCS

SEM VALUE<1+1



T 001l CMood

01
02
03
o4
05

o

08
09
10
11
12
13
14
15
16
17
18
19
20

00163054410
colé6d4'0do410
00165%020410
NU166'034017
001677041401
UR170'045404
00171'020403
Ge172%002401
061730000060
GOL7UY000000
DO175'000000
01761000000

ENTRY:
EXIT:

™ me W2 v W Me we

SETEX:

RET:
ACOSAVE:
AC3SAVE:
SAVSEM:

ACO

STA
STA
(DY
LA
STA
STA
LDA
JMP
G
0
0
0

CORCOUTTINE MONITOR

PROCELURE SET EXIT:

UNCH, ACLl UNCH,

3,RET
0,ACOSAV
0,AC35AY

3, COR0OUT
0,CEXIT,3
1.CAC1SAVES3
0,ACO354AY
8RET

AC3=|

INK3

AC2 UNCH,AC3=CCRQUT:

WRE WS MI MY W M e w3 WP

s W w3

SET EXI
SAVE
ACO:=

T: SAVE RETURN?
ACO;
SAVED AC3;

CEXIT.CORCUT:= ACO;

CAC1SAVE,CORCUT:=

REEST
GOTC

ABLISH ACO;
RETURN;

ACL?
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14
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05

o
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09
10
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13
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15
16
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28
29
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38
39

CHong

PR

WS WS NP WS NP WD WA M WP NI e NS WD N#

QCEDUSE GENERATE TESTOUTPUT

DELIVERS A TESTOUTPUT RECORO BY CALLING THE CTOP
PRCCEDURE LOCATED IN THE TESTPROCESS. TIF CTCP IS NOT
DEFINED AN IMMEDTIATE PETURN IS8 MADE, THE PRCOCEDURES
MUST RE CALLED DISABLER AND WILL RETURN WITCUT

AND

TESTREC

ENABLING THE INTERRUPT SYSTEM, ONLY THE TAC2, TAC3,

TKIND FIELDS IN THE TESTRECORD, WILL BE SET RY THIS

PKOQCEDURE,

CALLz: AC3=L INK
RETURN: ACH, AC1, ACe2 UNCHANGED ACZ=CORCUT
GOLT7T7'054424 GENTO:  STA 3,TRET ; GENERATE TESTOUTPUT:
Q200034367 LDA 3,CTOP=G0S 7 SAVE RETURN;
002017175004 MLV 3,3,SZR 7 IF CTOP PRESENT THEN
00202'000404 JMP CTPREP ; GOTO PREFARE CALL
00203'010420 CTEX: 1582 TRET ;7 ELSE
du204'034017 LDA 3,C0R0UT ;
06205'002416 JiP eTRET ;7 FETURNZ
0G206'034040 CTPREP: LLUA 3,CUR ; PREPARE CTCP CALL:®
002071035447 LUA 3, TRECORD,3 H
00210%175120 MOVZL 3,3 ;7 GET TESTRECORD ADCRESS:
002117175220 MOVZR 3,3 ;
002121051407 STA 2,TAC2/,3 ; SAVE ACZ2 IN TESTRECORD:?
002137171000 MUV 3,2 ; AC2:= TESTRECCQRD ADDRESS?
60214%036407 LA 3,@TRET ?
0G215'055000 STA 3, TKIND,2 7 SAVE TESTKIND TN TESTRECORD;
Gi2le'o34017 LDA 3,COR0OUT H
(02177035401 LA 3,CEXIT,3 ;
00220'055010 STA 3,TAC3,2 7 SAVE CORCUTINE LINK TN
002211006367 crop 7 LELIVER TESTRECCRD
0G222'000761 JuP CTEX s EXIT FROM TESTQUTFUT
’

062237000000 TRED? 0 ;7 SAVED LINK FOR GENTO



+ 0013

01
02
63
04
05

»®

08
09
10
11
12
13
14
15
1e
17
18
19
20
21
2c
23
24

4

27
28

cmone

D02247054747
06225034017
002261044750
B02271032747
QL230'151226
202311002742
00232'052744
H02339020743
D02347v111000
DU2351021000
002361101004
00237'000775
0240055000
No241'041400
00242022734
Gae4d3rio1120
Do244v042732
DU2U5'002463

ENTRY ¢
EXIT:

) N3 a2 wr Ne M ve WA Ns w2

WATT:

REP1:

RETURNS 1F

PROCEDURE COMMON

AC1=SEM,
AC1=SEM,

37A
LDA
STA
LA
VOVZR
JMP
STA
LDa
MOV
LiDA
MOV
Jnp
STA
STA
LDA
MLVZL
STA
Jmp

CORGUTINE MONITUR

WAIT:

AC2=CHATIM,SEM,

3,RET

2, CORQUT
1,SAVSEM
2:18SAVSEM
2r2rSE7
ARET
2sBSAVSEM
0rSAVSEM
0,2

0y NEXT,2
0,0,8ZR
FEP1
3,NEXT, 2
0sNEXT,3
0,@5AVSEM
0,0

0, 8SAVSEM
BPNEXTC

DPEN wITH SEM ADRR SAVED,
SEMAPHORE IF CLOSED AND ACTIVATES THE NEXT

THE COROUTINE TO 7
COROUTINE,

CHAINS

AC3=LINK;
AC3=COROLT?

WE ME ME WS WS W s Ws

-

-y mI W W

.o mB wE WE W

COMMON WATIT:
AC3:= COROUT:
SAVE SEMAPHOKE ADDR3

AC2:= SEM VALUE >1;
IF CPEN THEN RETURN;
SEM NOT CPEN:
REM SIGN BIT MAKES SEM A
REP1: PRE:= NEXT;
ACO:s=NEXT; AC2:=PRE;
IF AC0<>0 THEN
GOTC REP1:
STORE CURRENT IN END CF C
STORE END OF CHAIN IN CUFk

SEM VALUE:=SEM VALUE < 1+

GOTC ACTIVATE NEXT COROUT
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14 CcMo02

DG246'060277
a0247'084726
GH250Y004713
002251'004726
wees2'001010
NAe253%125005
w0254'902420
(02551020075
002567030040
602571931042
00260142400
002611107023
02621125415
060263'126120
0264045402
V2657030040
002661021045
0C267%Y041400
Po270'055045
Ga271'176400
002721355014
DU2T7T3')02435

DU274'001206'PEXITC:
V2757001212 PAEV
DO27T6'001100'PTESTU:

) w6 me MA ws M e ae

CORCUTINE MONITOR

ENTRY POINT CDELAY:

INTDS

STA
JSR
JSR

en7+8

MOV
JP
LDA
LDA
LDA
SUR

ADDZ
INCH
ADCZL.

STA
LDA
LA
STA
STA
su8
STA
JmpP

EXTTC
" CWEVE
TESTU

AC1=DELAY,

3,AC3S5AVE

0,RTIME+]

2,LATIME,2

1,CLATOP,3

0,HOELAY,2
0, NEXT,3
3,HDELAY,2

3¢, TIMER,2
GPNEXTC

WP MBS ME M WME WA WS WS M MF WS A WD WME WI N NS NP WMI M NA NS NI W e W

AC3=LINK;

AC2 UNDF, AC3=CORQUT;

DELAY:
SAVE AC3;
SET EXIT;
GENERATE TESTOQUTPUTC
KIND B,INHIBIT 2);
IF CELAY=0 THEN
GOTC EXIT TO CORGUTINE;

SAVE DELAY:= LATOP,COROLUS
DELAY+RTIME~LATIME;

IF CVERFLOW CR RESULT=271:
THEN ADJUST 10 2t16=2;

INSERT CORCUTY IN DRELAY CHA:
NEXT,CORQUT:= DELAY HEAD;
DELAY HEAD:= COROUT?

GOTC NEXTC:

REF EX17C

REF CWEVE
REF TESTU
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01
0c
03
04
05
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09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

®

27
2¢e
29
30
31
32
33
34

CMo02

u2T7Y060277
09300'054675
03017004662
60302'004675
H50303Y000405
003041051402
GG305'0630040
(3061021401
Ga307'034221
00310'162520
C0311'021033
20312125003
GO3131300410
00314'006762
0315000404
0316135000
GU317'041417
063200000403
00321'035041
00322%041405
003237035041
00324021044
00325'0414900
003267055044
G0327'002401

ENTRY POINT CwANSKWERS

i ENTRY:
;o OEXIT:
C

WA

CCSAV:

CINAC:

CG330"001153PNEXTC
0C331'001103'PTEXIT:

AC&=BUF,

AC1 UNCH, ACZ=RBUF,

INTDS
STA
JaRr
JSR
1B7+5
STA
LivA
LDA
LLIJA
SURZL
L.DA
vav
JMp
JSR
JHp
MOV
STA
JipP
LDA
STA
LiDA
LDA
STA
STa
JitpP

3,AC3SAVE
SETEX
GENTU

2,CLATOPRP,3
2+, CUR
0,CEXIT,3
3,0PEN=GOS
3,0

0,PCrc
111ISNC
CINAC
ePTESTU
CCsayv

1,3
0,7FIRST,3
CINAC
3,CCORNUT,2
0,C8PC,3
3,CCOROUT,2
NsHAMSWER, 2
0, NEXT,3

3, HANSWER, g
BPNEXTC

NEXTC
TEXIT

-

AC3=L INK7}
AC3=CCRCUT?

-
4
»
r
-
r
»
r
-
’
.
L4
n~
r
.
r
.
’
-
r
°
r
»
’
»
’
-
’
-
r
.
¥
-
4
-
[ 4
"
r
.
r
-
’

ATER TR TR 5

REF NEXTC
REF TEXIT

SAVE AC3;
SET EXIT;

COROUTINE WAIT ANSWER:
GENERATE TESTOQUTPUT(
KIND 5,INHTEIT 1)
SAVE BUF TN LATEST QPERA
(MUSTL)

CHAINL.COROUT:=
ANSKER KHEAD:=
GOTC NEXTC:

TEST FOR CALL FROM BASIC I

LINK < ADDR(CPEN)
SAVE PC:

FACTLITIES
THEN CSPC.CCROUT:= PC.C

ELSE ZFIRST.ZONE:= PC.LC

INSERT CORCUT IN ANSwWER Ck

ANSWER HE
COROUT
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01
¢2
03
04
05

g

08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

®

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

®

46
47
48
49
50
51

52

Cugle

00332060277
003331954642
003340004627
033510014642
003361501006
00337'006402
06340002735
003410090105

003427060277
003437054632
00344004617
DG3451'004632
G6346'010004
347004655
G0350'01 0626
t2351'016625
oN3521902722

GU353'060277
003540954621
G259 004606
03567004621
12357'010003
BO360%004644
003617021000
N0362'1011490
c0363'042613
00364'051402
GU36R'002744

O e w2 28 N9 e NE Wy we we

Ii.("
*

() ™o N Ny w0 s we w

) N8 n3 M e NI wE ew

CORGUTInE MONITOR

FNTRY PUINT PASS:

ENTRY
EX1T:

ASS:

ACTCC:

FNTRY PUINT WAITSEM:

ENTRY 2
EXIT:

WAIT:

-2

AC3=L INK;
AC1 UNCH, ACZ=CLATGP, AC3=COROUT:
INTDS 7 PASS: DISABLE;
STa 3,AC3SAVE H SAVE AC3;
JSR SETEX ; SET EXIT;
JSK GENTU ; GENERATE TESTOQUTPUT(
en7+6 H KIND 6, INHIBIT 2)7
JSK eRACTCC ; INSERT CURRENT IN ACTIVE
J1p APREY ; GOTC INSPECT EVENTS:
ACTCC H REF ACTCC
AC1=8SEM, AC3=L INK?
AC1=SEM, ACZ2=LATOP, AC3=CCROUT;
INTDS 7 WAJIT SEMAF(COR: DISABLE?
STA 3,AC3SAVF 7 SAVE AC3;
J3R SETEX ; SET EXIT;
JSR GENTU ; GENERATE TESTRUTPUT(
16R7+4 ; KIND 4, INHIBIT 16):
JSR CwAIT ; COMMON WATT:
DSz @SAVSEM i SEM UPEN:
Lsz ASAVSEM : SEM VALUE:s= SEM VALUE
JHP BFEXITC ; GOTC EXITCS

FNTRY PUINT WAITCH:

ENTRY
EXITs

HWwAIT:

AC1=SEM,

AC1=SEM, ACZ2SLATOP,
INTDS

STA 3,AC3SAVE
JSK 5ETEX

JSR GENTO
16F74+3

JOR CUWATT

LIJA 0’0'2
MOvalL 0,0

STA N,B2SAVSEWM
STA 2,CLATOP,3
Jmp @PTEXIT

AC3=LINK}
AC3=CORQUT?

M wWE MA Wwa WS WP W W W wa wa

WAIT CHAINED:
SAVE AC3;
SET EXIT;

CISABLES

GENERATE TESTOUTPUT(

KIND 16,
COMVMON WATT;
SEM OFEN:

INFIBIT 3);

AC2= OP,SEM;

SEM VALUE:=CRAIN,OP<1+17}
SAVE LATEST CGP IN CORCUT;

GATC TEXIT;

E
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49
50
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55
56
57

c1ooe

Vild6e'060277
VG367 '054606
CU3A7T0YN06405
00371304606
NG372'140213
N0373000453%6
Bu3740002700

Ju375'000163!
Vo376 000175
Uo377'000177°

0aa00'060277
Qua01'056775
(aa02'006773
Hoa3rone774
H0404%010014
0GdOsr051402
CANeYI2RTT6
024077111000
0Ud19'035001
Ju411°'054515
Q04129050515
G0413'4{75005
Q04147000411
00415031400
goai6'021377
004177123404
0d420'000470
G0421'020505
00422155000
D0d23162404
Ced24v000771
OU425'034017
GGa2etopLa02
GOA27%101005
QUGA3QYD00A54
D04311101405
peu32roa1a0e
JOU33INNT0040
604349020127
CCH351123405
UOd361T000404
30437020470
D0440'041051
G04417055052

CREPO6:

FNTRY POINT

7 ENTRY:
P FATT:

SIGNGENSINTDS

STA 3,AC35AVE
JSK @XSETEX
JSK GENTQ
1R0+64B7+1BE8+11
JSK GENSIG
JMP GPEXITL
XSFTEX: SETEX
¥YAC3S: AC3ISAVE
YGENTC: GENTO
3 ENTRY FOUINT WATITGENERAL:
7 OFNTRY: ACC=8EM
;O EXTIT: ACO UNDFF ACI1=REM.TIME

GENAAITIINTODS
STA
JOK

JSkK

16P7+12

5T4
LA
MOV
LDA
STA
STA
MOV
JmP
LUA
LA
AND
JMP
LDA
MUV
SuR
JVP
LiA
DA
IV
JmP
INC
314
LA
LA
Awl)
JHP
LLA
STA
STA

TTOUT:

STGGENERAL:

AC1=SEHM
AC1=8SEM

@3, XACSS
eXSETEX
BXGENTY

2,CLATOP,3
1,NPMASK,3
G,2
3,NXTUP, 2
3,5AV2
2,SAV3
3,3,5NR
TTOUT
E]NEXTIS
0, 0PTYPE, 2
1,0,SZK
OPFOLIND
()pSAV?

2,3
3,0,84K
CrEPH
3,CUH‘JUT
0,CLATOP,3
0,0'SNR
RETTOP
0y0,SHR
0,CLATOP,3
2,CUR
0,.12
I,OISNR
InNSC
0,85AV3

0, MSEN,2
3,MCOROUT, 2

PC2=0P
AC2=CLATOP AC3=COROUT

ACI=MRUFND

WA MBS e NG WEe Me NS NS W wy N4

WO WS MI NS ME WA WA XS NS ME WD WA NI WS WS Ve WA WS NS ™S wme we

ME NS WS WA NS MI B WE WP NE We WY

AC3=LINK

SIGNAL GENERAL:

DISABLE:

SET EXIT;

GENERATE TESTQUTFUT(LONG,

INHIBIT €4,BACKWARD,KIND 11)
GENERAL SIGNAL;
GOTO EXITC:
REF SETEX
REF AC3SAVE
REF GENTC
AC2=TIMECUT AC3= INK
AC2=CLATCP AC3=COROUT
WALIT GENERAL:
CISARLE:
SET EXIT;
GENERATE TESTOUTPUT(
INHIBIT 1€, KIND 12)7
SAVE TIMEQOUT IN CLATOP.CORCUT

ACl:= OPMASKL.COROUT?
AC2:= ADLR OF GEN.SEM;
AC3:= HEAD OF CPERKATION GUEUE;
SAVE ADDR CF LAST OPERATION
SAVE ADDR COF GEN,SEM;
IF QUEUE EMPTY THEN
GCTO TEST TIMEQUT?
EXAMINE NEXT QPERATION:

IF CPTYPE AND OPMASK THEN
GOTD CPERATION FUUND;
ELSE

IF NOT LAST CPERATION THEN
GOTO EXAMINE NEXT:
CPERATION NOT FOUND:
TEST TIMEQUT:
IF IMMEDIATE THEN
GCTO RETURN TIMECUT DPEQATIGw
IF NO TIMECUT WANTED THEN |
CLATOP,COROUT 2= 03 |
l

ACO:= MESS.OP AND INTR.UP TYPE

IF OPMASK,.CORCUT AND ACO THEN
BEGIN
MSEM,CURz= SAVED ADDR (F GEN,

MCOROUT,CURZ=
ENE 3

CORCUT?
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13
14
15
16
17
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27
28
29
30
31
32
33
34
35
36
37
38
39
4o
41
4z
43

46
47
48
49
50
51
52
53
54
55
56
57
58

cHone

D421 030465
A04d4319204805
J0d44v113001
DOa451111000
JUddntd2iono
004477101004
G500 00775
00d451'055000
004521041400
Q453030040
JIABATI20075
004551025042
G0d56"122400
U04571'025402
54601125005
A0de11002647
DId6e27107023
V4631125415
fudedrigell
B0465'04%4902
wide6'034441
GOAdRTYI21402
02470101004
GUd71Y0006405
004721021045
NOAT3IN041400
H0474'055045
00d75%121000
476122433
¢OUT77'002631
00500'045402
00501126400
60502'045014
H6503'002625

0e504'030420
20505041404
00506051402
Nu5071'00262°2

00510%'021000
0051170414900
G0512'156415
00513%176400
00514'165000
00515'034412
005161020410
00517'142405
00520'045401
00521'034017
nos22'021402
00523'000762

InNSCe

CREFT:

SETTO:

RETTOP:
TEXRET:

GPFULIND:

00524'000526'TOCPA:

00525'000001
00526'000000
00527'000000
06530'000003

SAye2:
SAV3:
XNEXTC s

LUA
LA
ADL
MUV
oA
MOV
Jnk
STa
STA
LOA
LLCA
LidA
sun
LA
MOV
JiMF
ADDZ
TuCH
ADCZL
STA
LOA
LOoA
MOV
JMpP
LA
STA
STA
ENOAY
suBzZ+
JMP
STA
SUE
STA
JMF

l.i>A
STA
STA
Jb

LDA
STA
SUBA
SuUR
MGV
LEA
L.CA
SuUB
STA
LA
LCA
JMP

2rSAV3

Dy YNEXTC
G,2,5KP
0,2
OyMNEXT 2
0,0,9ZR
CREPT
3/,NEXT, 2
0, NEXT,3
2yCUR
0,RTIME+1
1,LATIME, 2
1,0
1,CLATOP, 3
1,1,8nR
O@PNEXTC
0,1,SnC
1,1,9NR
1,1
1,CILLATOP, 3
3,5AV3

0, TIMEGUT,3
0,0,S.K
SETTO

0, HNELAY, 2
O, NEXT,3
3,HDELAY, 2
1,0
1,0,5nC
OPNEXTC

1, TIMEOUT,3
1.1

1, TIMER,?2
@PNEXTC

2,TOQPA
0,CAC15AVE,3
2,CLATUP,3
BPTEXIT

0, NEXT,2
O, NEXT,3
2r3ySNK
3,3

3,1
3,5AV3
0,5AV?
2,0, S8R
1,NXTOP,3
3,COROUT
0,CLATOP,3
TEXRET

«t2

1B15

0

0
NXTCO=NEXT

WS WMe MR WY MG NS NS WA MR VR ME NS NP WA NS MA WMI N WS N NG WD NI N WS NS NI WA WA NG WA W WA WG NI WS WA WR NA WL N ME WS WE WA WS M NS WS WS NS WS N WA Wy Wi

-t ws

INSERT CCRCUT IN GEN,SEM:
AC2:= ADCR OF NEXTCO FIELD
InN GEN,SEM;

ACQ:= NEXT.ACZ:

IF NGT END OF CHAIN
GO CN;

INSERT CCRCUT IN END OF CHAIN,
SET END CF CHAIN IN COROQUTS
ADJUST TIMECGUT:

THEN

ACO:= FTIME=LATIMELCUR?

IF NO TIMECUT THEN
BO0TQ ACTIVATE NEXT CORCUTINE;
ACl:= TIMECUT+ACO?
IF OVERFI.OW COR AC1=2t16~1 THE!
ACl:i= 2116=2:
CLATOP,CCRCUT:= ACI1;
ACO:= TINMECUT,SEM
IF ACO=0 TFEN
BEGIN
INSERT SEM In DELAY CHAIN:
NEXT.SENV:= DELAY HEAD:
DELAY HEADR:= SEM; ACO:=
EnDs
SET TIMECUT:
IF AC1<=ACO THEN
BEGIN
TIMEQUT.SEM:=
TIMER.CUR:= 03
EnNG;  GOTO ACTIVATE NEXT CCR;
RETURN TIMEQUYT GPERATION?:
AC2:= ADECR OF TIMECUT OQPERATIC
CACI1SAVE,.CCRCUT:= ACO;
CLATQPL.CCRCUT:= AC2;
GOTU TEST EXIT:

AC1;

AC1t;

CPERATION FOUND:
REMUVE 1T FROM CHAIN?
AC3:= PREVIOUS CP;

ACl:=1F AC3=0CP THEN 0 ELSE AC:
AC3:= SAVEDR GEN.SEM ADDR;

OF IN CHAIN THEN
AC1;

IF GOP=LAST
NEXTOP,GEN,SEM:=

ACO:= TIMECUT (CALL VALUE);
COTO TEST EXIT RETURN;

ADDRESS CF TIMEOUT OPERATICN;
TIMEOQUT CPERATION TYPE
LOCAL WORK LOCATICNS:

REL. OF NEXTCC FIELD IN GEN,SE
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27
28
29
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37
38

C ARV 2

00531'054776
00532021377
005331050773
005341030774
00535'133000
00536'031000
00537'151005
00540'000413
005411035376
00542'117405
0C543'000773
005447102400
005451004420
00546'041004
00547'920757
00550'041002
60551006543
005521002755

(C553'131000
0554020752
00555'935001
00556'175005
00557'115000
00560'041001
00561'025400
00562'047001
005637041400
00564'002743

.E w3 we W

CALL:

e W3 we

GENSIG:

CREP8:

CHOP:

RETURN®

STA
LDA
STA
LDA
ADD
LDA
MOV
JMP
LDA
AND
JMP
suB
JSR
STA
L.DA
STA
JSK
JmP

MOV
LDA
LDA
MOV
MOV
STA
LDA
STA
STA
JMP

ACO,

PROCECURE GENERAL SIGNAL

ACL=SEM

AC1, AC2»

3,5AV3
0,0PTYPE, 2
2rSAVZ

2, XNEXTC
1,2
2yNEXT 2
2,2rSNR
CHOP
3,0PMASK,?2
0,3,SNR
CREPS8

0,0

REMC
0,CACISAVE,2
D,5AV2
0,CLATOP,2
®PACTCOUR
@SAV3

1,7

0,S5Av2
3,NXTOP,2
2,3,SNR
0,3
0,NXTOP,2
1,NEXT,3
1,eNXTOP, 2
®#SAV3

AC2=0P

WME WA MO WE W WA WA WA VI g W

ME MA WA M MA WO WA WS WO MA NG NA e NS Mo WA W Ws e

AC3=LINK
AC3 UNDEFIMNED

GENERAL SIGNAL:
SAVE LINK; ACO:= GPTYPE,OP;

SAVE 0P;

ACZ2:= ADCR OF NEXTCO FIELD IN
LOCK FOR CCRe WAITING FOR CP:
ACZ2:= NEXT.AC?:

IF CHAIN ENDS THEN BEGIN |
COR. NCT FOUND: GOTO CHAIN q

IF NOT OPMASK,AC2 AND ACO THE%
GOTO EXAMINE NEXT#

|
CORQUTINE FOUND: REMQVE IT }
FRCM SEMAPFQRE CHAIN;?
CAC1SAVE.CCR:= REMAINING
CLATOP.CCR:= SAVED QOP;
INSERT CCR IN ACTIVE GQUEUE?
RETURN TC LINK:

TIME

CHAIN OP TC SEMAPHORE:
ACO:= OP;: |

AC3:= NEXTCP.SFM;
LAST:=AC3:= IF AC3<>0 THEN AC
ELSE ACO;

NEXTOP,SEM:= QOP;
NEXT.NEXTOF,SEM:=
NEXT.LAST;

NEXT,LAST:= CP;
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cMoo02

00565'05452°2
00566'040522
005671044522
00570'141000
00571'034737
0D0572%137000
00573%v126000
00574'031400
00575'151005
00576'000473
0577142415
C0600'000410
00601155000
00€02'031402
00603'151005
00604Y000770
00605132433
00606'145000
0GeQ7'000765
V0610050502
006611'021002
0012030476
00613'151005
00e14'000411
(06e15%101005
Q0e16'000452
D0e17r142427
Q0620000404
NG6211030471
GO0e22'041002
666237000445
Q0E24102400
006251030465
00626'031000C
N0627'051400
006e30'030461
00631031002
006327112433
006331000434
06341031400
00635'155005
D0636'000407
00637031402
006401151005
COed1'000773
GGeh"132433%
C0ed3'145000
06440007790

s PROCEDURE REMOVE COROUTINE FROM GENERAL SEMAPHORE GUEUE
14
s CALL: ACO=COND AC1=SEM AC2=COROUTINE AC3=L INK
5 RETURN: ACO=CLATOP,COR AC1=RESULT AC2=CORQUTINE AC3=CUR
r
; COND: 0 REMOVE, <>0 REMOVE IF O<CLATOP.COR<=COND
5 JF COROUTINE(CACZ2) = 0 A SEARCH FOR MIN CLATOP IS DONE
REMC: STA 3,RRET 7 REMOVE CCRCUTINE:
STA 0,S5AVQ 5 SAVE LINK SEM AND
STA 1,5AV1 ; COND;
MOV 2,0 ; ACO:= COR;
LA 3,XNEXTC ;
ALD 1,3 ; AC3:= ADDR OF NEXTCQ.SEMS
ALC 1,1 ; MIN TIMECUT:= 2716 = 1
CRFP9: LDA 2yNEXT/,3 7 LOCK FOR CCR:
MOV 242 ShR ; AC2:= NEXT.AC?:
JMP REMRET ; IF NOT FCUND THEN RETURNS
SUB# 2,0, SNR H
JMP UNCOR 7 IF FOUKND THEN GOTC UNCHAIN
MOV 2,3 5 ELSE
LDA 2,CLATOP,3 7 BEGIN
MOV 22 SHR ; TF O<CLATOP,COR<SMIN,TIMECUT
JHP CREFPS H MIN,TIMECUT 2= CLATNP,CQR?
SUBZ# 1,2,5NC H GOTO EXAMINE NFEXT?
MOV 21 7 END;
JHP CREP9 ;
UNCOR: STA 2,SAVCOR ; EXAMINE CONUITIONS
Lha 0,CLATOP,?2 7 SAVE CORCUTINE:
LITA 2eSAVO H
MY 2,21 SNR s IF COND<>Q TKEN
JMP CHOUT 7 BEGIN
MGV 0,0,3NR ; IF CLATGOP,COR=0 THEN
JMP NORE X ; GOTO NCRFEMCVF EXIT:
3UEZ 2r 08BN ; REMT:= CILLATQOF,CCR = CCND?
JMP PCOUT ; IF REMT>0 THEN BEGIH
LLA 2,SAVCOR ; CLATCP.CCRe= REMT;
STA 0,CLATOP,? ; GUTO NCREMOVE EXTIT: END?
JMP NQRE X 3 ENEC;
PCOUT: SUE 0,0 7 FREPARE CHAIN CUT:
CHOUT:  LLCA 2+,SAVCOR 7 CHAIN CORRCUTINE CUT QOF SEM:
LCA 2o NEXT,2 H
STA 2yNEXTr 5 ;
LA 2,54V1 H
LLA 2, TIMEQUUT, 2 H
SURZ# 0,2,8nC ; IF CLATOF ,COR>TIMEQUT ,SEM
JMP REMEX ; THEMN EXIT ELSE
CRFEPO: LDA 2y NEXT,3 s LUPDATE SEMAPHCORE TIMER:
MV 2’3,SNH H
JMP UPDST ; ACY1:= MINIMUM NF
LOA 2,CLATUP,3 H CORCLTINE TIMEQUTS?
MV 242 SHR 3
JMP CREPO ;
SUkZ# 1,2,SNC H
MOV 21 ;
JMF CFREPO ;
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Cm002

(0645034040
006467051414
Ged7v125415
106507126400
Q06511030440
G0e52'045002
006531125004
N0654'000413
N0655'024436
UIESHKY13T7001
NOe57'135000
Doe6OYN25400
00bG1Y125005
DJe62'I00605
H0663%1d46414
VOE64YIN0TTA
J0665'025000
UODEHREYILSU00
dUea7v126400
NOe7N'020422
N0ET711030040
DO6T72'031042
P0e73'034075
00674"156400
Joe75%111004
Ve76'021002
DGeT7T7'101005
V700000405
NOT01Y162423
00702102400
DG703'034040
JU794'002403
Q07087102000
DO706'000T775

UPNST:

CRFP1:

REMEX:
NOREX s
REMKET:

RCUR 3

NOTCR:

00707'000000
0O710'000000 SAVQD:
D4711'000000 SAy1:
GA712'000000 SAVEOR:
GGT713%000045 XDFLAY:

RRET:

20714'000106'FACTC:

LUA
STA
INCH
Sui
1.CA
STA
MGV
Jwmp
LA
AD
MoV
LCA
MOV
JME
StbBa
Jir
1L1-A
STA
SUR
LA
LA
1L.OA
LA
SuUB
MGV
| DA
MOV
JMP
SHRZ
SUR
LiJA
JiE
ainC
JmR

3,CUR

2, TIMER,3

1,1,SnNR
1,1
2,5AV1

1, TIEOUT,?

1,1,52ZR
KEMEX

1, XDELAY
1,3,S5KP
1,3
1,1,8NR
REMEYX
2rl 87K
CREPL
1,NEXT 2
1, NEXT /3
1,1
0,SAVCOR
2rCUR

2rLATIME, 2

3,RTIME+1
2,3
0,2,52R

G,CLATUP,?2

0,0,S8NK
NOTOR
3,0,5nC
0,0
3,CUR
eRRFT
G,0
RCUR

0

0
0
n

HUELAY=NEXT

ACTCCK

MM NP WS WS MBI NS WO WA NG NS WP Me WE WI WA WA VY Na AS NS NI WA NI Me WS NI we wy M s NI ww

™A WS MR WP NS We Ws e WS We we

ADJUST TIMEOUT:
TIMER.,CUR:= 03

AC2:= SEV;

TIMEQUT,SEM:= ACL;

IF TIMEOUT,.SEM>G THEN

EXIT ELSK

REMOVE SEM FROM DELAY QUEUE:

IF NOT FCUND THEN

EXIT ELSE

IF NOT THIS CONF THEN
GOUTO TRY NEXT IN CHAIN;
FOUND:

CHAIN IT OUTS

EXIT FROM REMQOVE:

ELAPSED TIME:=
AC3:= RTIME-LATIME.CUR?

ACZ2:=CORCUTINE:

ACO:= CLATCP.COR:

IF AC0=0 (NC TIMECUT) THEN
ACO:==1 (INFINTTE) ELSE
ACO:=ACO=AC3;

AC3:=ClR:;
RETURNS

SAVE LINK FDOR REMC?
LOCAL WORK LOCATIONS:

REL. OF DELAY HEAD IN PROCESS

REF ACTCCR

l
1
(
4
\
g
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01
02
03
04
05

é

G8
09
10
11
12
13
14
15
16
17
18
19
20
21
ez
23
24

®

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

®

46
47
48
49
50
51
5¢
53
54
55
56
57
58

Crooe

00715'060277
N3716'054553
DOTLT7Y044551
007207050547
721034040
0G722'020075
PT723%)025442
SO724v1z22404
dG7251900452
DI7260021414
207277101004
0730000417
03731102000
00732'02476/1
Q0/733V437000
7347035400
Q0735175005
N0T738'000405
Q737025402
GUTa0v106U433
Q0741121000
0a742'000772
007437101415
Q0744102120
07457034040
00746041414
GUTA4TY025443
00750125004
20751000405
UU752'024516
00753'930514
Q0754'060177
Gu7hs5%Y002514
Lo756%024124
An7570167000
NE7/0'030507
07617151005
00762'131000
00763031000
007640132414
U765'000765
aG7er?024502
(07670125005
DCTT0T000563
D0771'030045
00772'133000
00T773%031000
D0774%15122°
CO775Y000755
Jul776'000555

w3 Me NS NE WA "ve we

]
(@]
=
>
jo)
.

FMTND:

CREPZ:

ADJUD:

SCANEX:

SCANR:

FXEVGE:

PROCEDUKRE SCAN

RETURN:

AC1=DEVICE,

ACo=mIN DELAY AC1,
INTDS
STA 3,8KET
STA 1,8AC1
STA 2, 8AC2
LA 3,CUR
LA D,RTIME+]
LiDA 1,LATIME,3
Sk 1,0,SZR
Jmp cuPnh
LA 0, TIMER,3
MOV 0,0,SZK
JMF SCANEX
ADC ¢,0
LIvA 1,XDELAY
ADD 1,3
LDA 3,REXT,3
MUV 3,3,8nNK
J+P ApJul
LEA 1,CLATUP,3
SLEBZ# 0,1,8nNC
MUY 1.0
JinF CREPZ2
InC# 0,0,SnNK
ARCZI 0,0
LLaA 3,CUR
3TA 0, TIMER, 3
[.DA 1/HACTIV,3
MOV 1,1,SZR
JMP EXFVQ
LDA 1,5AC1
LDA 2,8AC2
INTEN
JMP 6SRET
LCA 1,.EVENT
ARD 3,1
ILDA 2,5AC2
MOV 2,29 ShR
LDA e NEXT,2
SUt# 1,2,82R
JMP SCANR
LDA 1,84AC1
MOV 1,1,5u8R
JMP NEXTC
LDA 2,TABLE
ADD 1,2
LDA 2r+042
JMP SCANR
JMF NEXTC

DELAYSUEUF

ME WS ME WS NS WO WE WA NP NS WS WI WA WS WO WS RS I WH WA ME WE NI WE WA WE NS NS WS WS NT NI WD M NI WA NP MA N WA NE NS s NE N4 WS W WS N2 A

ACZ2=BLUF AC3=| TNK
ACZ2 UNCHANGED AC3=CUR

SCAN DELAY RQUFILE:
DISABLE? SAVE |LINK
AC1 AND ACZ:

ACO:= TIMERIFF:=
RTIME = LATIME,.CUR?:
IF ACO=0 THEN
BEGIN
ACOs= TINMEK,CUR;
IF ACO0<>0 THEN
GOTU RETULRN;
FIND MINIMUM DELAY:
MINDELAYZ= 2116 - 1;
WATILE NOT END QOF DELAY
Lo

SUELUE

1F CLATOP  FLFNMSMINDELAY T¢
MINDELAY:2= CLATOP,ELEM:

ADJUST MINDELAY:
IF NC DELAYS THEN MINDELAY::
ACO:= MAX DELAY = 2716 =~ 23
TIMER,.CUR:= ACO;
IF CORCUTINES ARE WAITING
FOR ThRE CPU THEN
GOTN EXAMINF EVENTS;
RESTORE AC1;
RESTORE ACZ;
ENABLE: RETURNS
END ELSE GCTC RTC UPDATEL:?
EXAMINE FVENT RUEUE:
ACl:= EVENTGQUEUE KEAD.CUR

IF BUF=0 THEN

BUF:= EVENTGUFUE HEAD.CUR?
RiUFes= NEXT,.8lF:

IF BUF<>EVENTRUEUE HEADR,CUR Tt
GOTO EXIT:

DEv:= SAVELD AC1:

1F DEV=0 TFEN

GOTO ACTIVATE NEXT CORQUTINE;

INT:= DEVTA(REV):

IF INT(18) THEN

GOTO EXIT

ELSE GOTC ACTIVATE NEXT CQOROUT
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01
02
03
04
05
08
09
10
11
12
13
14
15
16
17
18

cCMooe

OGTTTY040473
D1000'024075
310011045442
gioa2ro24711
0106G3%137090
01004031400
01005151005
B1006%000457
01007v025377
010107125405
uio11'000416
01n12'025002
10131106427
01014%000404
01015045002
N10167155000
01J17'000765

cupPD:

CRP3:

STA
LDA
STA
LA
ADC
LisA
MUV
IMF
LA
INC
JMFE
DA
SuBz
JmP
STA
MOV
JMP

0,STDIF
1,)RTIME+]
l,LATIME,S
1, XDELAY
1,3

Sy NEXT 3
Cr2 s SNR
ENDSC
1,CIDENT,2
IIIISNR
DECRS
1,CLATUP,Z
0,1,88N
CDEXP
1,CLATOUPR, 2
2,3

CRP3

NS WO WD M WE WS MI WS ME WS NF W NG WE W M We s

RTC HAS LPCATED RTIMF;
SAVE ACO:

UPCATE LATIME,.CUR;

AC3:= ADDR OF DEILAY HEAD;
PECREASE TIMER COUNTS:

IF END CRAIN THEN

GOTO ENC SCAN:

IF CIDENT.ELEM==1 THEN
GOTO DECREASE SEM COUNTS;
COROUTINE IN DELAY QUEUE:
REMTe= CLATOP,.COR=TIMENIFF?
IF REMT>0 THEN
BEGIN

CLATOP,CCR:= RENT; GO ON3
END;



t 2024

01
02
03
04

05

»

c8
09
10
11
12
13
14
15
16
17
18
19
29
21
2c
23
24
e7
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

®

46
47
48
49
50
51
52
53

cHo9e

01920%021000
N1021'041400
010227054451
D1623%')06671
01024020446
01025034446
GlO26'000756

G1027'054444
£1030'050444
012311145000
21032'034445
01033137001
010341550900
010351031400
31036'054437
N1037'006466
D104QrR20432
G141 v151005
0i042'000413
0104d3%125004
21044000497
§1045'345004
D10da"020430
010487v0u%002
21050006644
10511930424
01e521020420
01053024421
01054000760
010551125415
U105/ 1126400
D1DS7'030415
01060'045002
010617034412
01062%125004
010631155000
010647000720

010657034040
Q1066000643

01067'000000
UiR70'9000000
01971000000
01072'000000
01073%'000000
01074000000
01075000000

U1076%'900524"

vl077%000003

CLExP:

PECKS:

CRrP4:

EXNCC:

UPNDSEM:

EMDSCe

SACZ2:
SAC1:
SRFT:
STN1F:
SELEM:
SSFiMe
SPREV:

PTOOP:
XNXTCs

LixA
STA
STA
JSK
LDA
LA
JMP

STA
STA
MOV
LixA
ALD
MOV
LLDA
STA
J8R
LA
Hov
JMP
MOV
JHP
STA
L.DA
STA
JSR
LCA
LECA
LDA
JMP
INCH
SUR
LDA
STA
LA
MOV
MOV
JmP

LA
JMP

0 NEXT,2
0, NEXT /3
3, SELEM
@PACTCOR
0,STDIF
3,SELEM
CRP3

3,8ELEM
crSSEM

2,1
3,XNXTC
1,3,5KP
2,3
2,NEXT /3
3,SFREV
GFREMC
0,8TDIF
2¢29SHR
UPDSEM
1,1,5ZR
ExXNCO
1,CAC15AVE,2
1,2PTOOPA
1,CLATOP,Z2
GPACTCUR
2)SPREV
0,STNDIF
1,S8EM
CrPPY
1,1,8NR
1,1

2sSS8EM

1, TIMEOUT,2
SISELEM
1,1,SZR
2+3

CRP3

3,CUR
FirIND

R

= e el Jo Je

TOOPA
NXTCC~NEXT

M WA ME WS NS ME WS ME WA WA WS N WA NS NI NS WD NS NS WA WS MI WS WA WS N ™S NS WA MG WA NE M NI NS WE NS WA ME NS WE ME WA NS MI WS W WD NP MR MR wa

DELAY EXFIRED:

REMOVE CCR FRCM DELAY QUEUE;
SAVE AC3:

INSERT CCR IN ACTIVE GQUEUES

RESTORE ACO AND AC3;
GOTO EXAMINE NEXT;

SENMAPHOKE IN DELLAY QUEUES
SAVE PREVICUS FELEM AND SEM:
ACl:= SEV;

AC3:= ADCR. OF NEXTCC FIELD:
EXAMINE SEM CHAIN OF CORS:

SAVE PREVICUS:
DECREASE CLATQP.CCR;
RESTORE TIME DTFF

IF END CHRAIN THEN

GOTC UPCATE SEM TIMECUT;
IF COR NCT REMOVEL THEN
GCTO EXAMINE NEXT;
COR REMOVED:
CACISAVE.CCR:= 07
CLATOP,CCRs=
ACTIVATE CCR3;
ACZ2:= SAVED PRFVICUS
ACO:= SAVED TIME DIFF;
ACl:= SAVED SEM;
GOTO EXANMINE NEXT;
UPDATE SEmM TIMEQUT:

TIMEOUT,SEM2= MINJDELAY;
RESTORE AC3 AS PREVIQUS ELEM?
IF SEM NCT REMOVFL THEN

AC3:= SEWM;
GOTO WEXT IN DELAY GQUEUE?S
END OF SCAN: AC3:= CUR?;
GOTO FINC MINIMUM DELAYS

LOCAL WORK LOCATICNS:

REF TOOPA
Kelo. OF NEXTCO FIELD IN

|
|
1
1
1
4
\
1
|
\
|
\

ADDR OF TIMEQUT O

GEN.SE
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01
62
03
04
05

¢

o0&
09
10
11
12
13
14
15
16
17
18
19
20
2l
2e
23

Go2s  CHope

01100'030040
011017031047
vl102'151120
31103'030C40
01104'151002
M1105%'001400
011067001401

e NP WP WY WE NS Ne Tve I NI N

AT IR T

CORGLTINE MONITOR

PROCELDURE TEST USER

DETERMINES WETHFR THE PROCESS CALLING THE CORCGUTINE
MONITCR MAKES USE OF OLD OR BOTH OLD AND NEw FACILITIES,
RETURN IS MADE ACCURDINGLY,

CALL: AC3I=LINK
RETURN: ACO UNCHANGED AC! UNCHAMGED AC2=CUR AC3 UNCHANGED

TESTU: LDA 2, ClLR 5 TEST USER: AC?2:= USER PROCESS
LUA 2, TRECORD,? ;
MOVZL 2,2 7 Ca:= RUTH OLD AND NEWS
LDA 2, CUR ;
MOV 2,2+52C ;
JMP +0,3 s IF C THEM RETURN TO LINK
JwmF +1,3 H ELSE RETURN TO LINK+1
’



T 0
01
(0
¢3
c4
05

®

o8
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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27
28
29
39
31
32
33
34
35
36
37
38
39
40
41
42
43

L

46
47
48
49
50
51
52
53
54
55
56

26  Cwmo0n2

G1107'060277
01110054761
011117050756
01112030040
011137035054
01114'175005
01115200405
011161021400
G1117'341054
01120020404
011217163000
(61122'030745
01123'002746

01124%177764
C1125%000565

61126'060277
(111271054742
01130040737
011317034040
01132'020420
01133"'117000
U11347141001
01135%155000
011136'031402
01137'151005
01140%000405
ulldiridoa14
01142'000773
011437021002
Gili44r051402
6114517030127
(11d46'113000
01147934040
01150'020717
01151002720

211520000607

- I

: PROCFDURE GET CORQUTINE MESSAGE BUFFER: |

f a

¢ CALL: AC3=LINK

; RETURM: ACO UNCHANGED (0P=0) AC1,AC2 UNCHANGED AC3=CP |

; =MESSBUF . QP (UP<>0) |

g |

GETCMBs TNTDS ; GET CNROUTINE MESSAGF BUFFER:}
STA 3,SRFT ; SAVE LINK ‘
STA 2,8AC2 : AND AC2; ‘
LDA 2,CUR ; |
LCA 3,CBUFFER,?2 ; AC2:= MESSAGE RUFFER SEMAPHQRE
MOV 3,3, SNR ; IF OPERATION QUEUE EMPTY THEN
JMP NCRFR 7 GOTO RETURN WITHCUT: |
LA 0,NEXT,3 ; |
STA 0,CBUFFER, 2 ; REMOVE OFERATION FROM QUEUE;
LUA 0,.M12 :
ADD 3,0 ; COMPUTE MESS.RBUF ADDRESS:

NORR ¢ LDA 2,SAC2 ; RESTORE ACZ2;
JMp OSRET ; RETURN IC LINK;

;

-M‘l?.: "12 ;

PREMC: REMC ; REF REMC

;

; PROCFDUKE UNCHAIMN:®

;

: CALL: AC2=RUF AC3= INK

: RETURN: ACO,AC1 UNCHANGED ACZ2=BUF ,0P AC3=CUR

H

UNCHAINSINTDS

CREPS:

UNCRET

¥YBUF ¢

STA
STA
LCA
I.CA
ADD
MOV
MoV
Y
MV
JHEP
SUR#
Jrip
LA
STA
LA
ADRE
LA
LA
JMP

3,SKET
t,SAC2
3,CUR

0, XBUF
0,3
2,0,SKP
2,3
Z,FHAIM,-S
22 SNR
UMCKRET
2,0,8ZR
CREPS
2,CHATIN,?2
2,CHAIN,3
2r.12

0,2

3,CUR
0,38C2
e3RET

RUFFER=CHAIN

WO WA ME WO WS WA WE MA W2 WS WA e NS ME NI NG NI NI WH Wy Wy we

REMOVE BLF FROM CHAIN:
CISABLE:
SAVE LINK AND ACO?

SAVE BUF

IF CHAIN ENDS THEN

GOTO RETURNS

IF BUF NCT FOUND THEN
GGTO TRY NEXT IN CHAINj
BUF FOUNC:
REMOVE IT FRCM CHAIN?
AC2:= MESSAGE RUFFER OPERATICM
KESTORE ACO;
RETURN TC LINK?
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29
30
31
32
33
34
35
36
37

cHanp

(11531034040
01154%031443
01155'151005
01156'000434
¢(1157%021000
D11606'041443
v1161'051441
011621050017

d1163'004715
dglileée4v151001
vlleS'goodtl
01166%Y021093
ol167%101004
11701007053
61171030040
01172034017
1173021052
011747162405
01175041052
11767034017
0L177'031402
1200025404
1201060277
01202'006577
612030102007
11204'060177
U1205'003401

11206'034017
01207031402
ule219ro2s4u4d
01211000773

ACTIVATE

EXTC:

SCURC:

TEXIT:

PREPT:

ENEX:

EXTTC:

CUROQUTINE MAONITOR

NEXT COROUTINE:

LDA
LA
MOV
JMF
LA
STA
STA
STA

JSR
MOV
JMP
LOA
MOV
JSR
LLA
LidA
LA
SuB
STA
LDA
LA
LDA
INTDS
JSR

2, CLR
2yHACTTIV, S
2r2rSNR
CHEVE

0, NEXT,?
G,HACTIV,3
2,CCORNOUT,3
2, CORDUT

TESTU

212, 5KP
PREPT
0,CUDEX,?2
0,0,S7ZR
aCUDEX, 2

2., ClLR
2,CORDUT

0, MCOROLT,2
2,0,SNR
0,MCOROUT, 2
3,CORDUT
2,CLATOP,3
1,CACI1SAVE,3

@PGENTO

LBO+4B7+7

ITHMTEN
JMF

Lide
LA
L.DA
JMpP

6CEXIT,3

3,COR0QUT
2,CLATOP,3
1,CAC1SAVE,3
ENEX

TR W RS M WS WS NE M MY WS WA wA wE NP A we e s W

~o mw

mE ME MO ME M WS NP WE NE W M w2

NEXTC:
AC2:=

IF ACTIVE GUEUE

GOTC

ACTIVATE FRoM ACTIVE GUEUE:
ACTIVE HEAD:=
CORCUT:= CURKRLCOROUTINE:=

AC3:=

ACTIV rEAD:
NATT EVENT:

NEXT;

TEST EXIT:

LF CNLY OLD FACTLITIES Tt
GOTC PREPARE TESTOUTPUT?

IF CUCEX.CUR<>0 THEN

CALL

IF COROQUT=MCOROUT.CUR THF

USEREXTT:

MCORGUT.CUke= 03

AC3:=
ACZ2:=
AC1l:=

CORCUT:
CLATOP,.AC3;
CAI1CSAVE,AC3;

GEMERATE TESTCUTPUT(

LONG,

KIND 7,INHIBIT

ENABRLE;
EXIT TO CORQUT;

EXITC:
ACP:=
ACl1:=

GOTC ENABLE AND EXIT:

AC3:=

CCROUT:
CLATOPL,AC3;
CAC1SAVE.AC3;

CURRENT PRCCES

EMPTY THE
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27
28
29
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31
32
33
34
35
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29
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46
47
48
49
50
51
52
53
54

cuooe

01212'060177
ni213rto240¢0
(1214041446
01215%'126400
(1216'0046062
01217025050
012207111000
01221006557
01222'006002
01223'000767
G1224'000510
01225'000520
01226'011446

0l227'02450¢4
¢1230'137¢600
tl1231'141001
01232'155000
012331031400
01234'151005
0123%'000423
(1236'0325002
012371125004
gledo0'000772
01241'025000
12427045400
01243041002
01244145000
D1245'004633
gi24e'131001
51247'131001
01250'000404
(1251035004
01252'021417
01253'000402
01254'021005
01255'034040
01256041433
01257'000702

Cle6p' 004620
V1261185001
212627000733
012631031446
12647035452
J1265%175005
Di12667000727

v CORCUTINE MONITORS
H
r CENTRAL WATTING POTINT FOR ALL
H
CAEVE: IMNTEN
Sun 0,0
STA 0, TRETURN, 3
CANEXT: SURE 1.1
JSR TESTU
LA 1,CREVICE,?
MOV 0,2
JSK ePSCAN
NATT
JmP CWEVE
JMF CINTER
JrP ANSKER
152 TRETURM, 3
14
7 MESSAGE FOUND IN EVENT GUEUES

CREP3:

EFQUNDs

CGSPCs
CRPL:

TWGEN?

I.DA
ALD
MOV
My
LA
Y
JMP
LCA
MOV
JMP
LEA
STA
STA
MGV
JSFk
MV
MGV
JMP
LDA
LLCA
Jmp
LOA
I.DA
STA
JuP

JSR
MOV
JME
LT A
Lia
MOV
JMF

1 XANSWER
1,3
2yr0,8KP
2,3

2o NEXT,3
2925 SNE
TWGEN
1,CLATOP,2
1,1,8ZK
CREF3

1, NEXT/,2
1,NEXT,3
0,CLATOP,Z2
2,1

TESTU
1,2,SKP
1,2,SKP
CGSPC
3,CACISAVE,
0,ZFIRST,3
CRPC
0,CSPC,2
3,CUR
0,PC,3
SCuUrC

TESTU
2s3,8KP
CWNEXT

2y TRETURN, 3
3, MCORQUT,Z
2,3,S4R
CHWNEXT

COROUTINES

NS WA N4 WO MA NS NS WS WS WE W wa ws

WO NS ME WA R NE WL VS NG WA NE WA WA WE NI NS NI NS MG NP MO NS NG WS NS NS M WS WA Wa ws WS ms

CENTRAL wWAIT:
BRUF:= 07
MESSAGE NQ.CUR:= 03

WATT NEXT FEVENT:

ACle= IF NEW FACILITIES THEN
CDEVICE.CUR ELSE 03

ACZ2:= BUF;

SCAN DELAYGUELF (ACO=MIN DELAY)
WATT EVENT, INTERRUPT, OR TIME
+0: TIMECUT: GOTO CENTRAL W/
+1: INTERRULPT: GOTC CCOR, INTEF

+2% ANSWER:? GOTO ANSWER?

+3: MESSAGE: MFSS=N{:= MESS-

ENABLFE?

AC3:= ANSWER HEAD;

SAVE RUF;

LOCK FOR CCRCUTINE WAITING

FOR MESSAGE By MEANS CF
CWANSWER(BUF=0);

IF NOT FCUMND GOTC TEST WAITGEN

IF NOT TEHIS CNF THEN

TRY THE NEXT FLSE COROUTINE F(
EVENT FOULND:

REMOVE CCRCUTINE FROM CHAIN;
CLATCP,CCRCUT == SAVED RUF;
RESTORE FC: (MUSIL)

IF NEw FACILITTES

THEN SAVED PCe= CSPC,.CORCUT
ELSE SAVED PC:= ZFIKST.ZONE;

PC,CUR2= SAVEDR PC3;
GaTo SET CURRENT CFRHUTINE.

TEST FOR WAITGENERAL CALL:
IF NEw FACILITIES NOT USED
GOTC WATT FCR NEXT EVENT?

THE

IF NO SUCH THEN
GOTO WAIT FOR NEXT EVENT?
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cHMpo02

NigerrCgh404
31270v132404
612710000724
31272111000
01273'004614
61274'165605
Bi275'000423
(012761051776
0le77'026116
61300045777
(13017115000
01302'025004
G1303'045404
G13041025005
(13057045405
(1306025006
C1307'045406
01310'025007
01311'045407
01312'025010
01313'045410
1314025011
©13%315'045411
t1316'024127
(1317'167000
01320'034040
N132119031452
013221045452
0132310325451
013240102400
1325006600
01326041004
N1327'0214%2
01330'041002
01331'051452
113320000627

01233'000044

01334'021452
013357101005
01336%'000615
013371102400
01340'041450
(13410024402
01342000756

01343'001345"
51344000010

00001¢e
000013
000014

LDA

1,CAC13AVE,3
SUH 1,2,S84ZR
JMP CWNEXT
MOV 0,2
JSK GETCME
MGV 3,1,SNR
JuP ROPER
STA 2rANSWSEM, 3
LUA 1,.1813
STA 1,CPTYPE,3
MOV 0,32
LOA 1,SENDER, 2
STA 1,SENDER,3
LCA 1,RECEIVER,2
5TA 1,RECEIVERK,3
LA 1,M£880,2
STA 1,MESS0,3
LA 1,MESS81,°2
STA 1,MESS81,3
LiA 1,MES882,2
STA 1,M£882,3
LA 1,MESS3,°2
STA 1,MESS53,73
1L.DA 1,.12
ALD 3,1
RUOPER: LLIMA 3,CUR
LDA 2, MCOROUT, 3
STA 1,MCORUOUT,3
LD A 1,M8EM, 3
SUR 0,0
JSR EPREMC
STA 0,CAC1SAVE,?2
DA 0,MCORQUT,3
STA O,CLATOP,2
STA 2, "COROUT, 3
JHP SCURC
XANSWER: HANSWER
7 INTERRUPT DETECTFED:
CINTER: LDA 0,MCORUUT, 3
MgV 0,0,SNR
ANXTC: JwmP NEXTC
SUH 0,0
STA 0,CDEVICE,?
L.DA 1, TOPA
JIMP ROPER
I10PA: -
1612
RAQEM=z MESS3+1
BOPT= BASEM+1
BNEXT= ROPT+1

WE ME NA ME NE WA MO NE WA NS WA W NS NS ME NS NI NS NG MNP W WE WA NS ME NE WS NS WIS N NI NI Me w3 WS wd M W wa

WA WA NI ME A M Re Ne WA WA WA wd w8 we

COROUTINE WAITS FOR MESSAGE:
IF NOT THIS MESSAGE THEN
GOTO WAIT NEXT EVENT:

DELIVER MESSAGE:

IF NO MESSCP AVAILABLE THEN
RETURN WITHFOUT CPERATION?
MESSOP.ANSKSEM:= BUF;

MESSOP,0OFTYPE:= MESSTYPES

MESSOP .MESSAGE:= BUF ,MESSAGE?

ACl:= MESSCP?

RETURN OPERATION:

COROUTINE:= MCOROUT,.CUR;

SAVE MESSOF;

ACl:= MESSAGE SEMAPHCRE ADDKES

KEMOVE MCOROUT FRCM MSEM;
SAVED AC1,COR:= REM, TIMEGUT;

CLATOP.CCR:= SAVED MFSSCP;

GOTO SET CURKENT CORQUTINES

REL OF HEAC OF ANSWER QUEUE
INTERRUPT:
IF NG WAITING CORCUTINE

THEN GOTQ ACTIVATE NEXT;

COEVICE.CUR:= 07
ACl:= ADCR OF TINTERRUPT OPERA]
GOTO RETURN CPERATION;

ADDR OF INTERRUPT OPERATION
INTERRUPT CPERATICN TYPE



t+ 0
01
02
03
04
05

08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

»

27
28
29
20
31
32
33

030 CMoo2

V13457021003
013d6%024130
01347122405
01350'000414
J1351'024762
G13527'137000
G1353'141001
013541155000
1355031400
01356'151005
G1357'000636
01360'025002
01361'106414
01362'000772
013637000656
013647021005
01365'100400
1366041014
01367'006005
41370006407
01371'025376
01372'021000
01373'041376
01374006402
01375000741

01376'000531'PGENSIG:
01377'001126"!

. e W

ANSWER ¢

CREP4:

CANSW:

PUNC 2

LDA 0,S1ZE,2
LDA 1,.13

SuR 1’0!SNR

JMP CANSW

LDA 1 XANSWER
ADD 1,3

MOV 2,0,S«P

MOV 2,3

LDA 2yNEXT,3
MOV 2y2sSKR

JMP CWNEXT

LDA 1,CLATUP, 2
SuB# " 0,1,S8ZR

JMP CREP4

JMP EFOUND

Liia 0,RECEIVEF,2
NEG 0,0

STA Q.BNEXT’Z
WATTANSWER

JSK ePUNC

LDA 1,ANSWSEM, 2
LiDA 0,NEXT,2
STA 0,ANSWSEM, 2
JSR OFGENSIG
“IMP ANXTC

ANSKER ARKRIVED:

GENSTG
UNCHAIN

~

|MA MA NS ME ME NS WA WA N MY WR WA NG B R e MY

™M e® ™A WS WMe NI e WP Ne we <ne

ANSWER IN EVENT QUEUE:

JF BUF,SIZE=13 THEN
GOTO CMESS ANSWEK?

AC3:= ANSWER HEAD;
SAVE BUF;

LOCK FOR CCROUTINE WAITING
FOR BUF
IF NOT FCUND THEN GOTO WAIT NE

IF NOT THIS CNE ThEN

TRY THE NEXT

ELSE FOUND: GOTCO FIRE UP CORGL
ANSWER TC CORGCUTINE MESSAGE:

BUF 0P ,NEXT:==BUF .RECETIVER?

RELEASE MESSAGE RUFFER?
ACl:= ANSWER SFMAFHORE?

BUF .CP.ANSWSEMes= RECEIVER;
SIGNAL ANSWER SEM;
ACTIVATE CCRCUTINE?

REF GENSIG
REF UNCHAIN



T

01
02
03
04
05

08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
)

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
L2
43

de
47
48
49
50
51
S5
53
54
55
56
57

0031

CMO02

- w9 we

01400"000715'PSCANS
01401000177 'PGENTC
01402'000175'PACSSAVE:
C1403'000163'PSFTEX?

01404060277
614057056775
C140€'006775
CLao7ro0e772
01410%104011
01411%'060177
014d412'003401

01413'060277
014141056766
014815006766
01416'006763
otld17v104012
01420'060177
01421003401

01422'060277
014231056757
01424006757
014257037401
(1d2et054402
01427'006752
01430'000000
01431'011401
01432060177
014337003401

ENTRY:
EXIT:

—)f wB ME NE Ne re e N3

ESTOUT:

TESTK:

001434 LAST=

COROUTINE MONTTNR

TEST FACILITIES

183048R7+1¢C
INTEN
JMP

ENTRY POINT CTOUT:

SCAND
GENTO
AC3ISAVE
SETEX
’
5 FNTRY PUINT CTEST:
H ENTRY ¢ AC3=L INK?
; EXITe ACO,1,2 UNCH, AC3Z=COROUT?
TEST: INTDS
STA 3,8PAC3SAVE
JSK 6PSETEX
JSR @PGENTO
1830+8K7+49
INTEN
JMFP eCEXIT,3
H
; FNTRY PUINWT CPRINT:
;
H ENTRY: ACP2=REF, AC3ZI=LINK;
; EX1IT: ACO,1,2 UNDEF,AC3I=CCROUT?
;
TESTPRINT:INTDS
STA 2,8PAC3SAVE
JSR 6PSETEX
JSR BPGENTN

@CEXIT,3

AC2=REF, AC3=LINK;
ACO,1,2 UNCHs, ACI=COROUT
THNTDS
STA 3,8PAC3SAVE
JSR ePSETEX
LDA 3,8CEXIT,3
STA 3, TESTK
JSR @PGENTN
0
152 CEX1T,?3
INTEN
JHMP @CEX1T,3

wa we wes ww

S MA WE WA WE ME s

™E WME s WA W we wa

NE WD WA NS R MY we W™y MY e e

REF
REF
REF
REF

SCAND
GENTO
AC3SAVE
SETEX

TEST: DISAEBLE:

SET EXIT;
GENERATE TESTOUTPUT(
KIND 9, INHIBIT 8)3

GOTC CEXIT.CUROUTS

TESTPRINT: DISABLE;

SET EXIT;
GENERATE TESTOUTPUT(
LONG,KIND 10, INHIBIT 8);

GOTC CEXIT.CCROUT?

TESTOLT: LISARLE;

SET EXIT;

TEST KIND:= CALL KIND3?

GENFRATE TESTOUTPUT(
TESTKIND);

SKIP CVER CALL KIND;

GOTC CEXIT.COROUT:



T 0032
01
02
£3
o4
05

pi"?}b?

o8
N9 00334
10
11 G338
12
13 00336
14
15 00337
16
17 00349
18
19 00341
20
21 0034p
27
23 03343
24

27 00345
28
29 00364
30
31 03¢5
32
33 U366
34
35
36
37
0033

ACESA
AC3SA

ACTCC
ca
AW U
ANSHE
ANS©S
ANXTC
EASE™
BNEXT
BEOFPT
BYFP1
BYFS
CANE X
CRUFF
CCSayv
CDEI.
CDEVI
CDEXF
CGSPC
CHGP
CHOUT
W AT
WNAC
CINTE
COMST
CREPO
CREP1
CREF?

Crone

000367
000000
000334
000246
000335
000342
000336
000353
000337
000277
000340
001404
000341
nn1a13
200342
001422
000343
200127
Non3a4
no0141
000345
D00N332
000364
000007
200365
000366
000366
000400

cMoope

000174
000175

nno1os!
000106
000745
001345
177776

001336
000012

000014

100013

009240
000123
001364
000054

000321
000246
000050

001020
001254"
000553
000625"
000353
000323!
901334
000070
000634
000657
000734°"

CURCLT

w8 We e ws W3

.LCC
L0oC
.L0C
.LaC
LLoC
.LoC
LLOC
.LnC
LOC
L0C
o L0C
LLOC
.Loc

LnC

11/09

B/08
16/26

9/35

9/26
22/26
28717

6/14
23746
29/55
29/57
29/56
13/23

/44
30/08

6/27
15721
14708

6/23
23/15
28/39
19716
20/3%4
16/41
15719
28/16

9/14
20/50
21713
22724

INE MONTTOR

ENTRY POINT TABLE:

CTOoP=G0S
0
CDELAY~GO
CREL
WATTSEM=G
SWATT
WATITCH=GO
CHAWATIT
CYANSHWER m
Cwa
CTEST=GOS
TEST
CPRINT=GO
TESTPRINT
CTOUT-GOS
TESTOUT
SIGNAL-GD
SIGSEM
SIGCH=GOS
SIGNCH
CPASS=-G(S
PASS

CSENDMESSAGE~GOS

C3MESS
SIGGEN=GD
SIGNGEN
WATTGEN=G
GENWAIT

L END

11714
10710
16742
16717

9/36
2e/31
350705

8/19
30729
2%/56
3n/se2
29/57

9/49
30/20
R/43
15725
32/09
6/24
24/02
28/43
16/28
20/43
52/13
15724
29 /44
10715
20/55
21718
22730

)
0s
5

G0OS

S

S

S

08

11717
10727
17,07

21744

29/08

&/46

28/ 11

15727

10/31
20/58

11710
17715

30/25

26/14

29/48

-~

e wa WA MY RE NS WH NS WD ME WA WS R WS MRS MI NS WS WA WA WM NS WA W W4 wa

11718
31/08

30727

26/18

14/09

15708

16/11



CREPS
CREFE
CREPT
CREFR
CREPSH
CRF3
y i
o
CSEND
CSMES
CSPC
CTEX
CTOP
CTPrE
CUDEX
CUPD
CWA
CWAILT
CWEVE
CHWNEX
DECRS
EFQuUnN
ENGSC
ENEX
EXd
(VAN
TC

001135"
000415"!
000445
000536
000574
o01004"
0010347
001255"
006364

000007"!
200005

200203
006367

000206
000053

000777"
000277"
noo224!
ont212!
001215"
201027
0ot241?!
no1065"
001204
00155
000756"
001206’

26/42
17737
18704
19714
co/1s
23/07
24715
28742

6/08

8707

6/21
12720

6/11
12719

6/26
22/17
15707
13711
14732
28/09
23/1¢
28732
23/09
27/31
10/38
22/37
14731

26/47
17744
18/07
19719
20/726
23/18
2u/31
28/44
32/28
32/29
15/726
12736
12717
i2/24

6/27
23/0¢
32716
16/30
27/08
28750
24710
30/19
24/41
27/37

22/42
27734

2G/29
24,08

28/43
12735
e7/17
16/46

28/06
2R/54

24/39

32706

27/19

c&/15
€9/03

30/15



0034

EXNCT
FIKST
TMIHD

GENSI

(‘DTC

GENviA
CETC™
INSC
10F A
LAST
MCCRC

MSE ™
NEXTC
NOER
NOMOP
NORE X
NOTOR
NXTCC
NXTUF
CPFOU
OPMAS
YP
48
FACTC
FASS
FCGuUT
FEXIT
FGENS
PGENT
PGETC
PNEXT
FREMC
FREFT
PSCAN
PSETE
FTEST
FTEXI
FTCQOF
FUNC
PUNCH

wTC
RCLR
REMC
KEME %
REMRE
REP1
KEP?3
REF 4
REFS
RET
RETTC
ROFPER
RRET
SACH
SACS
SAVY

t+ooe

0101053
000000
000731
000531
NM)0L77?

000400
no1107'!
0noa42’
0013543
001434"
000052

000051

091153
001122!
000060
0n0e70!
000705
000003

030001

0n0s10!
177776

177777

0d1402"
200714°
030332
000624
000274
Nn0137e6"
no1401"!
00066
0003307
no1125"
001178
001400
001403
000276
000331
001076
001377
p00067"
000275
non3ay!
0onn703!
000565
000667
000671
000234
000117!
nnoni1st!
000120"
000173?
nnosoy!
001320"
000707
001070"
0010e7!
n0o710!

24/23
T/17
2e/2l
17711
8710
16/44
17724
8/55
17/54
29749
7720
6/25
29/3%
6/24
157733
26/1¢6
8718
20736
21730
6/18
6/16
17740
6/20
6/13
31/08
19725
16/10
20/38
9/27
30/28
27/29
8716
13/72¢&
2us18

27/16

28/13
31709
14/33
15734
24/25
30/24

asue
14732
16/15
21/33
19721
20/49
20/20
13719

9745
10/34

Gs42

9/36
17748
29707
c0/11
22/11
22/1e
20/12

24730

7/20
cu/4e
19709
10/12
17709
32/35%
26/10
18701
29/52
$17/55%

6/26
29/35

6/25
22/5¢
26/21

B/4B
20/41
21/35
18/58

6/17
18741
17730

6/14
31/17
cl/44
3e/27
20/42
10/18
30/31
31707

&/55
14729
2e/25
27/25
31/06
31718
15720
16751
24/52
30/32

8/56
16/16
16/17
21/36
20/11
21710
21/23%
13722

g/48
10737

9/46

G/51
18/36
29/26
21734
2e2/38
22/39
20732

30/31
10/29
17716

29705

17/57
29/44
17/56
22/58

21/¢22

24/5%
17732

19/17

8721
31730
24/05
10/43
31719
15731
29731
31731

187539

c6/25
21/16

11708

29750
21/38
22/50
22/44
21/39

12716
31707

27/22

29729
27/05

18749

17738
31/44
24rs217

14714
31732

15733

31745

21/21

11715

24745
24/44

14711

271/24

29/46

19/30

19710

14731
31/48

18716

11/16

26/12

15710

28/52

169733

26/10

16/33

18730

13711

26/21

16/13

29727

19/35

17712

18/34

13716

ce6/37

16/2¢

29/2¢

26/5°



G035

SAV1
SAVZ
SAV3

Co
SE

SCAND
SCANE
SCANE
SCUKC
SELEM
SETEX

SEYTC
SIGGE
SIGHC
SIGHE
SI1GSE
SPREV
SRET
SSEM
IF
17
TACO
TACI
TACZ2
TAC3
TEST
TESTK
TESTU
TESTF
TESTU
TEXLT
TEXKE
TICDEN
TIMED
TK I
TOCPA
TOFPT!
TOPT2
T3
_
TOPTS
TOPTH
TPRGC
TRET
TTIM
TTIxe
TTGUT
TWGEM
UNCrA
UNCOK
UNCRE
LPCSE
LPEST
WAITG
XAC3S

cMoo2

000711
0vos2e!
000527

000712
0001706

000715
000747
000752
001161
001073
000165"

000476
006365
000141
200360
pon127!
0010675
001071
001074"
001072"
000342
000005
000006
000007
000010
001404
0014307
001422’
001413
001100
001163
N)0s05!
000002
0nooen2
000000
000524"
000011
nooo0te
000013
200014
000015
N00016
0900061
000223
000004
090003
000425
001260
001126
090610
001145"
001055
N00hHUS!
006366
000376"

20/13%
17733
17734
19/37
20730
9/14
11/19
16/3%¢
22/09
22/20
22/38
27711
2U/04
8/09
16/43
18724
6/09
10726
17706
10/009
24/
22/10
24711
23/02
16725
3/13
3/14
3/15
3/16
31716
31/47
31/43%
31729
14/33
15/34
18737
3/10
6/17
3/08
18/3%6
3717
3/1¢&
2/19
3720
3/21
3722
3/09
12716
3712
3/11
17736
28/28
8/%56
20/22
2e/45
24/s21
20/5¢2
6/10
17715

20/46
17741
17755

20/39
G/16
13713
16749
31/06
22735
°2/49
28/46
24/07
10711
17714
18726
32/30
32725
32731
52723
24/2&
22/41
24/30
2us06
52/711
3/14
3/15
3/16
3/17
32/17
31749
32/21
52/19
25/16
27/14
18752
3/711
6/1¢
3/09
18754
3/18
3/19
3/20
3721
3/22

3/1¢0
12720

3/13

3/12
17745
28/48
26/35
20/30
26/50
2c4/32
21703
52/32
17725

21707
18/47
18/01

20743
9/23
13/14

2e/57
29/36
24/10
1n/28
31709

24750
cus46
24/3%4
24/19

12/28
127534

27/14

18/¢2¢

12/51
24/52

12722

30732

21740
18/56
18/21

21s22
10717
13717

24/36
11708

26/11
24/49
24/29

28/10

18731

12/30

16711
18746

21/41
10/32
13718

cdsas
14710

2e/22

2cdrs47

28736

20747

12/38

16/23
18/57

10/33
13725

15709

26/36

28/48

21/08

19729
19709

10740

13727

16/12

c6/54

24735

1G/72¢

10/4c
16/31

16/27



003e

XACTI
XANG®
XBUF

XDELA

Sk T
XT
mXTC

XSETE
LM12

cHoae

020126
001%33!
091152
000713
000377"!
000530"
0n0Lo77?
0003%75"
001124

9738
2Brse2e
26/39
21/11
17716
18702
24713
17/08
26719

G/52
29/38
c6/56
21/42
17727
18/58
24/53
17/14
2€/24

30/009
c2/ee
19712

17/26

23/05

20/15
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