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10003 MUM12

01 H Adok & kK
02

03 000000 .LOC 0
04

05 00000 000000 0
06 00001 000067 Ao
07

08 Fes

09 000003 ,LOC .+t
10 00003 000417'F3; A20
11 00004 000417'F4: A20
12 00005 000000 FS; 0
13 00006 000417'F6: A20
14 00007 000417°'F7: A20
15 00010 000417'F8: A20
16 00011 000417'F9: A20
17 00012 000417'F10: A20
18 00013 000417'F11: A20
19 00014 000417'F12: A20
20 00015 000417'F13: A20
21 00016 000000 WORK: 0
22 00017 000000 LINK: 0
23

24 FUNCTION:
25 00020 000000 0
26 00021 000000 0
27 00022 000452! A2z2
28 00023 000470 A23
29 00024 000510 Az2d
30 00025 000620 A25
31 00026 000627 A26
32 00027 000637! A27
33 00030 000644 A28
34 00031 000650 A29
35 00032 00070S"? A3Q
36 00033 000720 A3l
37 00034 000733 A32
38 00035 000737 A3}
39 00036 000000 0
40 00037 000000 0

(4

- e

-

WP WS WS WE W WS WS WO MR s ME W W

WE WE WP VD W WA WE Ve WA W WE N WS WH We Wy s

MONITOR FUNCTION ENTRIES *kk ok kK

MONITOR START IN WORD 0

-0

0 o6

N
o

NEWN=SODODODNOUV & W

o8 0% 89 66 S8 60 29 50 S8 90 % a0 e

b Pt Puh fud pui pun

16
17:
18:
19:
20
21:
223
23:
24z
25:
26
27:
28:
29:
30
31

SAVED PC AT INTERRUPT, ALSO wWORK CELL
INTERRUPT RESPONSE ADDRESS

WALT

WAIT
SEND
WAIT
WAIT
SEND

» (START OF MUI MODULE RESTORED BY MUIL )

INTERRUPT

MESSAGE

ANSWER ( RESTORED BY MUI MODULE)
EVENT

ANSWER

SEARCH ITEM
CLEAN PROCESS

BREAK

STOP

PROCESS
PROCESS

START PROCESS
RECHAIN

PAGE
PAGE

ZERO LOCATION
ZERO LOCATION

MONITOR FUNCTION ENTRIES:

AUTO-INCREMENTING LOCATION

AUTO=-

INCREMENTING LOCATION

WAIT(DELAY,DEVICE,FIRST,SECOND,BUF)

WALTY
SEND
WATT
WAIT
SEND

INTERRUPT(DEVICE,DELAY)
MESSAGE (ADDR,NAME ADDR,BUF)
ANSWER(FIRST,SECOND,BUF)
EVENT(FIRST,SECQOND,BUF)
ANSWER(FIRST,SECOND,BUF)

SEARCH ITEM(CHAIN,NAME ADDR,ITEM)
CLEAN PROCESS(PROC)
BREAK PROCESS(PROC,ERRQR NUMBER)

STOP

PROCESS (PROC)

START PROQCESS(PRQC)
RECHAINCOLD,NEW,ELEM)

AUTO=

DECREMENTING LOCATION

AUTO~DECREMENTING LOCATION



10004 MUMI2 ' e L

01 ; xR Kk k% MONITOR PROCESS DESCRIPTOR * KKk kK

02

03 5 THE MONITOR PROQCESS DESCRIPTUR HOLDS TrHe MONITOR TABLE, THE
o4 7 MONITOR CODE, THME SYSTEM UTILITY PROCEDURES, AND THE INPUT/
05 7 OUTPUY UTILITY PROCEDURES.

06

07 ; KRk gk MONITQOR TABLE AKXk

08

09 sOUSR M= . 5 MONITOR PRQCESS DESCRIPTOR:

10 sDUSR CUR= H

11 00040 000040 CUR 7 NEXT: FIRST PROCESS IN RUNNING QUEUEL

12 00041 000040 CUR 3+ PREV: LAST PROCESS IN RUNNING QUEUE

13 H HEAD OF RUNNING QUEUE AND HEAD OF
14 ; PROCESS CHAIN,

15

16 00042 000000 0 5 CHAIN: PROCESS DESCRIPTOR QF FIRST

17 ; PROCESS IN PROCESS CHAIN,

18 00043 000000 WORK1: 0 H SIZE; MONITOR WORK

19 00044 000000 WORKZ2: 0 H NAME: MONITOR WORK

20 ;DUSR TABLE=,

21 00045 000370 DEVTA ; +1: DEVICE TABLE

22 H CONTAINS A WORD FOR EACH DEVICE

23 ; NUMBER HOLDING PROCESS DESCRIPTURS
24 ; FOR INTERRUPY REGQGUESTING PROCESSES,
25 sDUSR TQPTAs,

26 00046 000464 TOPDE ; +2¢: TOP OF DEVICE TABLE

27 DFIRS:

28 00047 000047 DFIRS ; EVENT: FIRST PROCESS IN DELAY QUEUE

29 00050 000047 DFIRS ; +12 LAST PROCESS IN DELAY GQUEUE

30 ; HEAD OF DELAY QUEUE

31 00051 000706'R301: A301 ; BUFFER: POINT

32 sDUSR PFIRS=,

33 00052 000000 0 7 PROG: FIRST IN PROGRAM CHAIN

34

35 00053 000000 0 5 STATE: MONITOR STATE: ALWAYS ZERO

36 sDUSR RyNNI=,

37 00054 000040 CUR 7 TIMER: RUNNING GQUEUE

38 jDUSR PRQOCE=RUNNI ; REFERENCE TQ HEAD OF RUNNING GUEUE AND
39 7DUSR MONIT=RUNNI 3 HEAD OF PROCESS CHAIN: MONITOR PROCESS
40

41 00055 000000 0 s PRIOR: MONITOR PRIORITY: LOWEST POSSIBLE: ZER
42 sDUSR EXxIT=,

43 00056 000136 Al 7 BREAD: MONITOR EXIT

44 $DUSR EF]IRS=,

45 00057 000000 0 H ACO: FIRST IN FREE CORE

46 ;DUSR FFIRS=,

47 00060 000367 247 H AC1s LAST IN FREE CORE

48 sDUSR DELAY=,

49 00061 000047 DFIRS ; AC2: DELAY GQUEUE

S0 00062 000062 JMP , AC3: PC,MONITOR: JMP ,¢0

51 00063 000062 a! H PSW: PSW,MONITOR: PC,MONITOR

52 ;DUSR AREAP=, ; HEAD OF AREA PROCESS CHAIN

53 00064 000063 AFIRS=CHAIN ;

54 $DUSR AF]IRS=, ; FIRST IN AREA PROCESS CHAIN

55 00065 000000 0

56

57

58
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

00066
00067
00070

00071
00072
00073

00074
00075

00076

00077
00100

00101
00102
00103
00104
00105
00106
00107
00110
00111
00112
00113
00114
00115
00116
00117
00120

000000
000000
000000

000050
000743
000155

000000
000000

000000

000000
000000

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

; PAGE ZERQ VARIABLES:

sDUSR
;DUSR
sDUSR

;DUSR

$DUSR

7DUSR

;s DUSR

FREQU=S
MASK=
CORES=
PROGR=
PFIRS=
AZ60
A2
RTIME=
POWIN=

CDUMP=

0

INTER

0

CHAIN

O Oe O OO

W WE W W WO Ve W WS W Ve WE W W WS WS W W s

FREQUENCY OF RTC:
0: S50 HZ, 1: 10 HZ, 2% 100 HZ, 3:

INTERRUPT MASK

CORE SIZE

REFERENCE TO HEAD OF PROGRAM CHAIN

CLINTs CLEARDEVICE

CLINT.RTC: REAL TIME CLOCK

REAL TIME COUNT (DQUBLE WORD)
POWER INTERRUPT COUNT

CORE DUMP ENTRY
NOT USED

i PAGE ZERO CONSTANTS:

B180:
Bial:
Bi182:
B183:
Bigd:
B185:
B1B63
81B87:
B188:
B189:
B1810:
BiB11l:s
B1B12:
B1B13:
B1B14:
B1815:

180
181
182
183
184
185
186
187
188
189
1810
1811
1B12
1813
1814
1815

1000 HZ
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01
02
03
04
05
06
07
08
09
1o
11
i2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

00121
00122
00123
00124
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
00144
00145
00146
00147

00150

000003
000005
000006
000007
000011
000012
000014
000015
000017
000030
000031
000050
000060
000070
000074
000077
000170
000177
000377
177775
177774
177760
177400

000032

C3;s

CS:

Cé6:

C7:

C9:

Cio:
c12:
C13:
cis:
C24:
cas:
C40:
ca8:
CSé:
€60
C63:
c120
c127
€255
CM3:
CMy:s
CMl6:

CM256:

’

OPTIONAL .ZONE
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01 7 REFERENCES:
02

03 00151 000132'R0O0: AQO i
04 00152 000212'Ré6: A6 }
05 00153 000241'R100: A100 7
06 00154 000242'R10¢ A10 ;
07 00155 000243'R1i: A1} i
08 00156 000253'R12: A2 i
09 00157 000265'R13: A13 ;
10 00160 000275'R14: At4 ;
11 00161 000313'R15: A1S ;
12 00162 000337'R160: A160 ;
13 00163 000354'R17: A7 i
14

15 H

16

17 00164 000000 R34: O i
18 00165 000000 R35: O }
19 00166 000746'R36: A36 i
20 00167 000000 R340: 0O ;
21 00170 0007S4°'R361s A361l
22 00171 000000 R37: 0 i
23 00172 000000 R38: 0 i
24 00173 000000 R39: 0 H
25 00174 000000 R40: O ;
26 00175 000000 R41: O H
27 00176 000000 R42: O i
28 00177 000000 R43: 0 /

29

INTERRUPT ACCEPT

POWER RESTART POINT
REMOVE PROCESS(CUR,STATE)
REMOVE PROCESS(STATE)
REMOVE (ELEM)

LINK PROCESS(PROC)
LINK(HEAD,ELEM)
RECHAINCOLD/NEW,ELEM)
SEARCH(CHAIN,NAME ADDR,ITEM)
SETBUF (CUR,BUF)

DELIVER ANSWER(BUF)

REFERENCES TO REENTRANT SYSTEM UTILITY PROCEDURES:

NEXT OPERATION(MODE,COUNT,BUF)
RETURN ANSWER(STATUS)
CLEAR(DEVICE)

WAIT OPERATION
SETINTERRUPT(DEVICE)

SET RESERVATION(MODE)
SET CONVERSION(MODE)
CONBYTE(BYTE)

GETBYTE (ADDR,BYTE)
PUTBYTE (ADDR,BYTE)
MULTIPLY(OP1,0P2,RESULT)

DIVIDE(DIVIDEND,DIVISOR,QUOTIENT,REMAINDER)
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01 ; REFERENCES TO REENTRANT INPUT/OUTPUT UTILITY PROCEDURES:
02

03 00200 000000 RSO: O i GETREC(ZUNE,BYTES,ADDR,SPAN)
04 00201 000000 R51: O 7 PUTREC(ZONE,BYTES,ADDR,SPAN)
05 00202 000000 RS2t 0 7 WAIT TRANSFER(ZONE)

06 00203 000000 RS28: 0 3} REPEATSHARE (ZONE)

07 00204 000000 RS3: 0 7 TRANSFER(ZONE,OQOP,LENGTH)

08 00205 000000 RS4: 0 i INBLOCK(ZONE)

09 00206 000000 RS5: 0 ¢/ OUTBLOCK(ZONE)

10 00207 000000 RS6: 0 7 INCHAR(ZONE,CHAR)

11 00210 000000 RS7: O 7 FREESHARE(ZONE)

12 00211 000000 RSB0: 0 7 OUTSPACE(ZONE)

13 00212 000000 RS8: 0 i OUTCHAR(ZONE,CHAR)

14 00213 000000 R590% 0 i OUTNL (ZONE)

1S 00214 000000 RS9: 0 7 OUTEND(ZONE,CHAR)

16 00215 000000 R60: O 7 OUTTEXT(ZONE,ADDR)

17 00216 000000 R6L: O ¢ OUTOCTAL (ZONE,VALUE)

18 00217 000000 R70: O ¢ SETPOSITION(ZONE,FILE,BLOCK)
19 00220 000000 R71: O # CLOSE(ZONE,RELEASE)

20 00221 000000 R72: 0 i OPEN(ZONE,0P)

21 00222 000000 R700: O } WAITZONE(ZONE)

22 00223 000000 R82: 0 i INNAME(ZONE,NAMEADDR);

23 00224 000000 RB3: O ; MOVE(PARAMADDR) .
24 00225 000000 R84: 0 7 INTPRETE

25 00226 002227 R85: JMPe ,+1; INTGIVEUP

26 00227 000000 0 }

27 00230 002231 R86: JMP® ,+1; INTBREAK

28 00231 000000 0 i

29 00232 000000 R90: 0 ;7 BINDEC(WORD,ADDR,CUR);

30 00233 000000 R91: O 3 DECBIN(ADDR,WORD,CUR);

31

32

33 ;DUSR MZ2START=, # INTERPRETER PAGE ZERO START:
34 00234 000100 ,BLK 64 # RESERVED FOR INTERPRETER
35

36 ; COROUTINE MONITOR ENTRIES

37 i

38 00334 000000 CRO: DELAY(TIME)?

39 00335 000000 CRi: NAITSEM(SEMAPHORE);

40 00336 000000 CR2: WAITCHAINED (SEMAPHORE);

41 00337 000000 CR3: WATITANSWER(BUF);

42 00340 000000 CR4:
43 00341 000000 CRS:
44 00342 000000 CRé:
45 00343 000000 CR7:
46 00344 000000 CRB:
47 00345 000000 CR9:

TESTOUT REGISTERS;
TESTOUT(RECORD)
TESTGENERAL?

SIGNAL (SEMAPHORE)?

SIGNAL CHAINED(SEMAPHORE)}
PASS;

QO OO ODOODOOO

W W WE W W WP A e s e
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

00346
00347
00350
00351
00352
00353

00354
00355
00356
00357
00360

00361
00362
00363

00364
00365
00366
00367

000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000

000000
000000
000000

000000
000000
000000
000000

7 FILE SYSTEM
FSOs
FSi:s
FSe2:
FS83:
FSq:
FSS:

- NE e We WD e

OO OO0

i PAGE SYSTEM

PSO0: O H
PSt: 0 H
PS2: 0 ;
PS3: 0 H
PS4: 0 ;
;7 HEAD OF COR
7DUSR CORE

0
FDUSR CoMLIST

0
;DUSR COMNO

0

EXTENDED CO

.
’
.
’

CR10:
CR11:
CRi12:
CR13:

OO O O

ENTRIES

CREATEENTRY(ZONE,TYPE,SIZE)?
LOOKUPENTRY (ZONE, ADDRESS);
CHANGEENTRY(ZONE,ADDRESS)

REMOVE ENTRY(ZONE);

INIT CATALOG(ZONE,INITKIND,DRIVEND)}
SETENTRY (ZONE,ADDRESS);

ENTRIES

CORQUTINE MONITOR CALL(CORCGUTINECALL)
CALL(POINT)

GOTO(POINT)

GETADR(POINT)

GETPOINT(ADR)

E CHAIN

. ;7 ADDR OF PROC XCOMX

ROUTINE MONITOR ENTRIES

CSENDMESSAGE

SIGNAL GENEREL

WAITGENEREL

CORQUTINE TESTOUTPUT FUNCTION

e we ws W
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

000376
00376 063530
00377 000376
00400 002002
00401 000000

00000'000067

.LOC

.-e We Ws we

254
SkPBZ
JMP
JMPO
0

}

24 i WHILE(BUSY MT0) DO;
o=l # GOTO SYSTEM START;
2 ;

H

DEVICE TABLE:
THIS TABLE IS

«NREL

7DUSR DEVTA=Z256=8 i DEVICE
#DUSR TOPDE=DEVTA+63=3 } TOP OF
«BLK 638 H

; KRk pkR END OF MONITOR TABLE

USED TO SELECT THE PROPER PROCESS
WHEN A DEVICE ISSUES AN INTERRUPT,
THE MONITOR INITIALIZATION,

THE TABLE IS

TABLE?
DEVICE TABLE:

KAk kkk*

DESCRIPTOR
CLEARED BY
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
1S
16
17

19

00067'054016
00070'034040
00071'041417
000721045420
000731051421
00074'020000
00075'041423
00076'101100
00077'041403
00100'020016
00101'041422

00102'063777
00103'000500
00104'065477
00105'034045
00106'137000
00107'031400
00110'151220
00111'141140
00112'041400

00113'035032
00114'175133
00115'000405
00116'175120
00117'175220
00120'035400
001211000773
00122'005400
00123'021013
00124'107014
00125'106415
00126'000402
00127'000407
00130'034045
001317137000
00132'015400
00133'011023
00134'006503
00135'006503

00136'102400
00137'040000
00140'034040
00141'021441
00142'040017
001431021403
00144'101220
001451021423
00146'040016

AKkAxkk

-e We W

A0 STA
LDA
STA
STA
STA
LDA
STA
MOVL
STA
LDA
STA

QO ODOOON=-OWIW

we we W

WORK
CUR
ACO0,3
AC1,3
AC2,3
0
PSW,3

SIZE,3
WORK
AC3,3

INTERRUPT RESPONSE
THE ACCUMULATORS ETC ARE SAVED IN THE PRQCESS DESCRIPTQR
OF THE CURRENT PROCESS,

}
}
H
;
H
H
H
H
;
i
}

H

N NE WS WS We e WO

-

khkAk kX

INTERRUPT RESPONSE?:

ACO,CUR:=
AC1,CUR:=
AC2,CUR:=

ACO;
ACL:
AC2;

PSW,CUR:= WORD(0);
SIZE,CUR(15) :=CARRY;

AC3,CUR:= AC3;

GET THWE DEVICE NUMBER OF THE NEAREST DEVICE ON THE BUS
WHICH IS ISSUING AN INTERRUPT,
DESCRIPTOR FROM THE DEVICE TABLE,

AND SELECT A PRQCESS
IF POWER FAULT THEN

GOTO PCwWER FAILURES
DEV:= INTERRUPTING DEVICE;

PROC:= DEVICE TABLE(DEV)?
PROCet¢= PROC SHIFT =1;
DEVTA(DEV)t= PRQC SHIFT 1+1;

#ACI=DEVICE AC2=PRQC MUST NOT BE DESTROYED BY CLINT.PROC

SkPDZ CPU
JMP AS
INTA 1
LDA 3 TABLE
ADD 1,3
LDA 2 *0,3
MOVZR 2,2
MOVOL 2,0
STA 0 +0,3
LDA 3 CLINT,2
A0is MovZL# 3,3 SNC
JMP AQO1
MOVZL 3,3
MOVZR 3,3
LDA 3 +0,3
JMP AQ1
A0O1s JSR +0,3
LDA 0 STATE, 2
ADD# 0,1 SZR
SuB# 0,1 SNR
JMP o*2
JMP Al
LDA 3 TABLE
ADD 1,3
A0Os DSsZ +0,3
182 PSW,2
JSRe «All
JSRe® WAL2

-e

WO WS W WD NG WO W W WO WS WS WG WE WA e We WS WS

}

ENTRY$=PROC,CLINT;
WHILE ENTRY < 0 DO
BEGIN

ENTRYS2ENTRY EXTRACT 15;
ENTRY:2WORD(ENTRY);

END;

CALLCENTRY);

IF DEv=
ABS(STATE,PROC) THEN
BEGIN

INTERRUPT ACCEPT:

DECR(DEVTA(DEV));

PSW,PROC:= PSW,PROC+1;

REMOVE(PRQC)

LINK PROCESS(PROC)?
END

# THIS 1S THE STANDARD MONITOR EXIT, THE ACCUMULATORS ETC
7 ARE RESTORED AND THE INTERRUPT SYSTEM IS ENABLED AGAIN,
# INTERRUPT RETURN?

Als SuB 0
STA
LDA
LDA
STA
LDA
MOVZR
LDA

STA

OO ODODOOWO

0

0

CUR
CCOROQUT, 3
CORQUT
SI2E,3

PSW,3
WORK

-e

) We WO WA VO Ve N

CATCH JUMP TO ZERO;

CORQUT¢aNONSENSE IN MOST CASES
CARRYs= SIZE.CUR(15):

RETURNADDR:=PSW,CUR;
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01
02
03
04
05
06

00147'021417
00150'025420
00151'031421
00152'035422
00153'060177
00154002016

LDA
LDA
LDA
LDA
INTEN
Jupe

W - O

ACO0,3
AC1,3
AC2,3
AC3,3

WORK

-y W WS we W e

ACO:=2 ACO,CUR;
AC1:= AC1,CUR;
AC2:= AC2,CUR?;
AC3:= AC3,CUR;
INTERRUPT ENABLE?
RETURN;
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01
02
03
04
05
06
07
08
09
10
i1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

000014

00155'010075
00156'000403
00157'010074
00160'000401¢
00161'020066
00162'061114
00163'030040
001641006453
00165'156414
00166'006452
001671030047
00170'021000
00171040016
00172'024061
00173146415
00174'002056
00175'015014
00176'000403
00177'006440
00200'006440

00201'030016
00202'000766

00203'020432
00204'040000
00205'010076
00206'063601
00207'102400
00210'040016
00211'063077

00212'062677
00213'020016
00214'101014
00215'062701
00216'020420
00217'040016
00220'034045
00221'024016
00222'137000
00223'031402
00224'024147
00225'151222
00226'01540¢2
00227'020145
00230'147414
00231'006051
00232'014016
002331000765
00234'000721

-y e W we

RTC= 12
A2 182
JMP
I8
JMP
LDA
DQAS
LDA
JSRe
SuB#
JSRe
LDA
LDA
STA
LDA
IEQ
Jupe
DSz
JMP
JSRe
JSRe

A3:

Ad:
LDA
JMP

RTIME+!
o3

RTIME+O
!

FREGQUENCY

0

0 RTC

2 CUR
Al

2,3 SZR

Alc

2 DFIRST

0 NEXT,2

0 WORK

i DELAY

2,1
EXIT
TIMER,2
A4
«All
«Al2

2 WORK
A3

AT EACH TIMER INTERRUPT CURRENT PROCESS IS RELINKED AS LAST
PROCESS WITHIN ITS PRIORITY

TIMER COUNT IS DECREASED By ONE FOR ALL DELAYED PROCESSES.
WHEN TIMER COUNT FOR A PROCESS BECOMES ZERO,

IT IS STARTED

REAL TIME CLOCK:
RTIME:sSRTIME+1}

i

;

;

}

’

; START(RTC,FREQUENCY)?

H PROC:=CUR;

; REMOVE (PROC)}

H IF PROC<>NEXT.PROC THEN

; LINK PROCESS(PRQC);

H PROC:= FIRST IN DELAY QUEUE;
5} NEXT DELAYED:

; NEXTs= NEXT,PROC}

H

H IF PROC=DELAY WUEUE HEAD THEN
H EXIT?

H
}
H
;
H
;
}

IF DECR(TIMER COUNT,PROC)<>0 THEN

GOTO GET NEXT;
REMOVE (PROC)
LINK PROCESS(PRQOC);
GET NEXT:
PROCsa NEXT;
GOTO NEXT DELAYED;

7 AT POWER FAULT THIS CODE WILL BE ENTERED

AS: LDA
STA
182
SKPDN
suB
STA
HALT
Ab: IORST
LDA
MOV#
DICP
LDA
STA
LDA
LDA
ADD
LDA
LDA
MOVZR
DsZ
LDA
AND#
JSRe
Dsz
JMP
JMP

AT

0 A8

0 0
POWINT

1

0,0

0 WORK

0  WORK
0,0 SZR
0,1
0 A9
0  WORK
3 TABLE
1 WORK
1,3
2 2,3
1 M256
2,2 Sz¢€
2,3
0 .My
2,1 SzR
R301
WORK
A7
A2

} POWER FAILURE:

} WORD(0Q)s=JMP® POWER RESTART
; INCR(POWER INTERRUPT COUNT);
} IF MEMORY EXTENSION OFF THEN
} WORK:320

H ELSE WORK:=(AB8);

; HALT}

POWER RESTART:
MEM,
IF MEM,EXT. WAS ON THEN
SET MEM,EXT,ON AGAIN
INDEX3=TOPTABLE=TABLE+];

REPEAT

IF INTERRUPT THEN
DECR(DEVTA(INDEX=1))}

IF =,PROC IN PAGE ZEROQO THEN
BREAK IT(=4,PROC);
INDEX:=INDEX=1

UNTIL INDEX=0;

;
H
;
’
’
}
;
;
i
H PROCs=DEVTA(INDEX=1)//2;
H
}
H
H
H
H
H
H
} GOTO REAL TIME CLOCK}?

EXT. FLAG BEFORE POWER FALIUR



0014 MUMLZ2

01 00235'002152 A3; JMP e Ré6 # CONSTANT;

02 00236'000074 A9: 60

03 00237'000243',A11: Atl

04 00240'000253',A12: At2

0S

06 ; Kk k& kR END OF INTERRUPT RESPONSE RARKEX
07

08

09
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01
02
03
04
05
06
07
08
09
10
i1
12
13
14
15
16
17
18
19
20
2t
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
S0
51
52
53
54
SS
56

00241'030040

00242'041013

00243'054000
00244'035000
00245'057001
00246'021001
00247'041401
00250'051000
00251'051001
00252'002000

00253054000
00254'126400
00255'045013
00256'034054
002571021015

002601035400
002611025415
00262'106432
00263'000775
00264'000403

; KKKk &K MONITOR UTILITY PROCEDURES AKRAKKR

PROCEDURE REMOVE PROCESS(PROC,STATE);
REMOVES THE PROCESS FROM A QUEUE AND SETS ITS STATE,

’

;

; CALL: RETURN:

;i ACO STATE PREV.ELEM

i AC1 UNCHANGED

;} AC2 PROC PROC

i AC3 LINK NEXT.ELEM

A100: LDA 2 CUR } PROC:= CUR;

Al10s # REMOVE PROQCESS:

; STATE.PROC:= STATE?:
} REMOVE(PROC)
H

RETURN?

STA 0 STATE,2

PROCEDURE REMOVE(ELEM);
REMOVES A GIVEN ELEMENT FROM A QUEUE,

}
;
i CALL: RETURN:
i ACO PREV.ELEM
i AC1 UNCHANGED
3 AC2 ELEM ELEM
} AC3 LINK NEXT.ELEM
Afls STA 3 0 ¢ REMOVE?S
LDA 3 NEXT,2 H
STA® 3 PREV,2 } NEXT.PREV,ELEM3= NEXT,ELEM;
LDA 0 PREV,?2 H
STA 0 PREV,3 ; PREVNEXT.ELEM:s PREV.ELEM;
STA 2 NEXT,2 H NEXTL.ELEM:= ELEM;
STA 2 PREVY,2 H PREV.ELEM:= ELEM;
JMP @ 0 ] RETURN}
; PROCEDURE LINK PROCESS(PROC);
7 LINKS A PROCESS TO THE RUNNING QUEUE AS THE LAST PROCESS
7 AMONG PROCESSES OF SAME PRIORITY,
H CALL: RETURN:
+ ACO DESTROYED
;7 AC1 DESTRQYED
;7 AC2 PRGC PROC
;7 AC3 LINK DESTROYED
Al12: STA 3 0 3} LINK PROCESS:
SuB 1,1 H
STA 1 STATE,?2 H STATE,PRQOC:= RUNNING(=0);
L.DA 3 RUNNING H HEAD:= RUNNING QUEUE?’
LDA 0 PRIORITY,Z2;
A120: 3 NEXT PRIORITY:
LDA 3 NEXT,3 H HEAD$= NEXT,HEAD?
LDA 1 PRIORITY,3; IF PRIORITY,PROC
ING 0,1 H <aIPRIORITY.HEAD THEN
JMP A120 GOTO NEXT PRIORITY:

}
JMP A130 ; LINK(HEAD,PROC);
} RETURN?
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01 7 PROCEDURE LINK(HEAD,ELEM)?

02 i LINKS A GIVEN ELEMENT TO THE END OF A QUEUE,

03 H CALL:® RETURN?

04 i ACO PREV,HEAD

05 } AC) HEAD HEAD

06 7 AC2 ELEM ELEM

07 i AC3 LINK HEAD

08

09 00265'054000 A13: STA 3 0 ? LINK?

10 00266'135000 MOV 1,3 ;

11 00267'021401 A130: LDA 0 PREV,3 ; OLD PREV:= PREV.HEAD}
12 00270'051401 STA 2 PREV,3 ; PREV.HEAD:= ELEM;

13 00271'055000 STA 3 NEXT,2 ; NEXT.ELEM:= HEAD;

14 00272'041001 STA 0 PREV,2 ; PREV.ELEM:= OLD PREV;
15 00273'053001 STAe 2 PREV,2 H NEXT,PREV,ELEM:= ELEM;
16 00274'002000 JMPO 0 } RETURN}

17

18 7 PROCEDURE RECHAIN(COLD,NEW,ELEM)?

19 3 EXCLUDES THE ELEMENT FROM THE OLD CHAIN AND INCLUDES IT
20 # IN THE NEW CHAIN,

21 } CALL:S RETURN:

22 i ACO oLD CHAIN,NEW

23 i ACL NEW NEW

24 i AC2 ELEM ELEM

25 7 AC3 LINK CUR

26

27 00275'054000 Al4s STA 3 0 i RECHAIN:

28 00276'115000 Atd41: MoV 0,3 H HEAD:= OLD?

29 00277'021402 LDA 0 CHAIN,3 H OLD:= CHAIN,OLD;

30 00300'101005 MOV 0,0 SNR H IF OLD=0 THEN

31 00301'000543 JMP A213 H GOTO MONITOR ERROR 33
32 00302'112414 INE 0,2 ; IF OLD<>ELEM THEN

33 00303'000773 JMP Aldy H GOTO RECHAIN?

34 00304021002 LDA 0 CHAIN,2 ’

35 00305'041402 STA 0 CHAIN,3 ; CHAIN ,HEAD:= CHAIN,ELEM}
36 00306'135000 MOV 1,3 ;

37 00307'021402 LDA 0 CHAIN,3 ;

38 00310'041002 STA 0 CHAIN,2 } CHAIN.ELEM:a CHAIN,NEW;
39 00311'051402 STA 2 CHAIN,3 ; CHAIN NEW:= ELEM?

40 00312'000423 JMP A1Se ; RETURN?

41

42
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01
02
03
04
05
06
07
08
09
10
i1
12
13

00313'054000
00314'135000

00315'035402
00316'175005
00317'000415
00320'021404
00321'025000
00322'106414
00323'000772
00324'021405
00325'025001
00326'106414
00327'000766
00330'021406
00331025002
00332'106414
00333'000762
00334'171000
00335'034040
00336'002000

00337'024040

00340'054000
00341135000
00342'051421
00343'021006
00344'041417
00345'021007
00346'041420
003471021005
00350'100503
00351'002000
00352'011423
00353'002000

™e We WH We WMe We Ws Wy W

PROCEDURE SEARCH(CHAIN,NAME ADDR,ITEM);
SEARCHES THE CHAIN FOR AN ITEM WITH A GIVEN NAME AND

DELIVERS IT IF PRESENT,
FOUND IN THE CHAIN,

AND A

ZERO IF THE NAME IS NOT

RN¢
ROYED
ROYED

ARCH:

ITEM:= CHAING

XT ITEM:

ITEM:= CHAIN,ITEM;

IF ITEM=0 THEN
RETURN}

IF 0.NAME,ITEM<>0,NAME ADDR

GOTO NEXT ITEM?

IF {1, NAME,ITEM<>]1,NAME ADDR THEN

GOTO NEXT ITEM;

IF 2.NAME,ITEM<>2,NAME ADDR THEN

GOTU NEXT ITEM;

RETURN?}

SAVES BUF AND THE TWO FIRST BUFFER WORDS IN THE GIVEN

CALL:® RETY
ACO DEST
AC1 CHAIN DEST
AC2 NAME ADDR ITEM
AC3 LINK CUR
A1S: STA 3 0 } SE
MOV 1,3 H
A1503 ¢/ NE
LDA 3 CHAIN,3 }
MOV 3,3 SNR H
JMP A151 H
LDA 0 <+0+NAME,3
LDA 1 +0,2 H
INE 0,1 H
JMP A1590 H
LDA 0 <+14+NAME,3
LDA 1 +1,2 ]
INE 0,1 H
JMP A1S0 H
LDA 0 +2¢NAME,3
LDA 1 +2,2 H
INE 0,1 H
JMP A1S50 ]
A1S1: MoV 3,2 }
A152: LDA 3 CUR ;
JMPe 0 ’
3 PROCEDURE SETBUF(PROC,BUF);
]
7 PROCESS DESCRIPTOR,
H CALL: RETU
7 ACO DEST
3 ACH PROC PROC
i AC2 BUF ByF
;i AC3 LINK PROC
A160: LDA 1 CUR H
Ale: STA 3 0 } SE
MOV 1,3 H
STA ] AC2,3 H
LDA 0 MESS0,2 H
STA 0 ACO,3 ;
LDA 0 MESS1,?2 H
STA 0 ACt,3 H
LDA 0 RECEIVER,2}
NEGL 0,0 SNC H
JMPeO 0 H
182 PSW,3 H
JMPO 0 H

RNe
ROYED

PRQC:= CURj

AC2,PROC:= BUF;

ACO,PROCt= MESS0,BUF}

AC1 ,PROCS= MESSi{,BUF;

IF RECEIVER,BUF<=0 THEN
RETURN;

PSW,PROC:= PSW.PROC+1;

RETURN:
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01 7 PROCEDURE DELIVER ANSWER(BUF)}

02 7 DELIVERS AN ANSWER FROM A RECEIVER AND STARTS THE SENDER
03 7 IF IT IS WAITING FQR AN ANSWER OR AN EVENT,

04 i CALL: RETURNS

0S ;7 ACO DESTROYED

06 i ACt DESTROYED

07 ;i AC2 BUF DESTROYED

08 i AC3 LINK DESTROYED

09

10 00354'054017 A17: STA 3 LINK ?} DELIVER ANSHKWER:

11 00355'004666 JSR ALl ; REMOVE (BUF);

12 00356'035004 LDA 3 SENDER,2 ¢ PROC:=3 SENDER,BUF;

13 00357'054016 STA 3 WORK H SAVE(PROC);

14 00360'021005 LDA 0 RECEIVER,27

1S 00361'100400 NEG 0,0 ’ RECEIVER,BUF:=

16 00362'041005 STA 0 RECEIVER,2} -RECEIVER,BUF;

17 00363'021413 LDA 0 STATE,3 ; COMMENT: ANSWER NOW PENDING;
18 00364'142404 SuB 2,0 SZR } IF STATE.PRQC<>BUF THEN
19 00365'000407 JMP AL171 } GOTO DELIVER EVENT}
20 } RELEASE BUFFER:

21 00366'041005 STA 0 RECEIVER,2} RECEIVER,.BUF1= 0}

22

23 A170;: # START PROC:

24 00367'024016 LDA 1 WORK H RESTORE (PROC);

25 00370'004750 JSR Al6 ’ SETBUF (PROC,BUF)

26 00371'131000 MOV 1,2 }

27 00372'034017 LDA 3 LINK ; LINK PROCESS(PROC):

28 00373'000660 JMP AL2 ’ RETURN}

29

30 A171: # DELIVER EVENT:

31 00374'024016 LDA | WORK } RESTORE(PROC);

32 00375'020124 LDA 0 LEVENT H HEAD$= EVENT QUEUE HEAD,PROC;
33 00376'107000 ADD 0,1 ;

34 00377'004666 JSR A1l ’ LINK(HEAD,BUF);

35 00400'034016 LDA 3 WORK } RESTORE(PROC);

36 00401'021413 LDA 0 STATE,3 ;

37 00402'101415 INCH 0,0 SNR ; IF STATE.PROC==1 THEN
38 00403'000764 JMP Ai70 ’ GOTO START PROC;

39 00404'101127 MovZL 0,0 SBN } IF STATE.PROC>=2

40 ; OR STATE.PROC=18B0 THEN
41 00405'002017 JMP O LINK H RETURN?

42 00406'025423 A172: LDA 1 PSW,3 } EVENT AFTER WAIT:

43 00407'020117 LDA 0o ,2 ’

44 00410'107000 ADD 0,1 H PSW,PROC:= PSW,PROC+2;
45 00411'045423 STA 1 PSW,3 ;

46 00412'145000 MoV 2,1 }

47 00413'171000 MOV 3,2 /

48 00414'004627 JSR Al1l ; REMOVE (PROC)}

49 00415'131000 MoV 1,2 }

S0 00416'000751 JMP Al170 H GOTO START PROC;

51

52 i KKK A KK END OF MONITOR UTILITY PROCEDURES KRR ARK
53

54

55
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01 H 12T L MONITOR FUNCTIONS Rk kkRK

02

03 7 MONITOR FUNCTION ENTRY:

04 ;7 ALL MONITOR FUNCTIONS ARE HANDLED HERE AFTER THE INITIAL
05 ;7 CALL.

06

07 A20: 3 MONITOR FUNCTION ENTRY:
08 00417'060277 INTDS ; INTERRUPT DISABLE;

09 00420'054000 STA 3 0 } WORD(0):= LINK}

10 00421'034040 LDA 3 CUR ’

11 00422'041417 STA 0 ACO0,3 ; ACO,CURs= ACO;

12 00423'045420 STA 1 AC1,3 H AC1,CUR:= AC1;

13 00424'051421 STA 2 AC2,3 H AC2,CuURs:= ACZ2;

14 00425'055422 STA 3 AC3,3 H AC3,CURs= CUR;

15

16 00426'030000 LDA 2 0 7 UNPACK CALL:

17 00427'145100 MovL 2,1 ;

18 00430'045403 STA 1 SIZE,3 ; SIZE.CUR(15):=CARRY;
19 00431'051423 STA 2 PSW,3 H PSW,CURs= LINK}

20 00432'031377 LDA 2 =1,2 H CALL:= (=1).LINK;

21 00433'024131 LDA i .15 ;

22 00434'133400 AND 1,2 H INDEXxs= CALL(12:15);
23 00435'025020 LDA 1 FUNCTION,2:

24 00436'044016 STA 1 WORK H

25 00437'024124 LDA 1  LEVENT H

26 00440'167000 ADD 3.1 } AC132 EVENT GQUEUE HEAD,CUR;
27 00441'031421 LDA 2 AC2,3 ’ AC2:= AC2,CUR;

28 00442'002016 JMPe WORK H GOTO FUNCTIONCINDEX)?
29

30 ;7 WHEN THE CODE TO HANDLE THE FUNCTION IS ENTERED WE HAVE:
31 i

32 7 ACO ACO.CUR

33 } ACl EVENT QUEUE HEAD,CUR

34 i AC2 AC2,CUR

3s i AC3 CUR

36

37 # MONITOR CALL ERRQORS:

38 7 GENERALLY THE ERROR NUMBERS ARE NEGATIVE AND ARE GENERATED
39 i VIA THE FOLLOWING ENTRIES, AT ERROR RETURN WE HAVE:
40 ;7 SACO ERR NO

41 i SACH DESTROYED

42 ;i SACZ2 CUR

43 } SAC3 LINK

44

45 00443'152401 A212: SUB 2,2 SKP 3 ERRQOR(=2):

46 00444'152520 A213: SuBZL 2,2 i ERROR(=3):

47 00445'151400 INC 2,2 i

48 00446'150000 CoM 2,2 H

49 00447'034040 LDA 3 CUR H PROC:= CUR?

S0 00450'051421 STA 2 AC2,3 H AC2,PROC:=ERR NO

S1 00451'002056 JMPe EXIT H GOTO EXIT;

S2

53
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01
02
03
04
05
06
07
08
09
10
11
12
13

00452'151005
004531131000
00454'031000
00455'146415
00456'000405
004571054016
00460'024056
00461'044017
00462'000724

00463'111000
00464'021420
00465100405
00466'102120
00467'000402

WO WE W WS W We WE W W W

CALL:
SACO DELAY
SAC1 CEVICE
SACZ2 BUF
SAC3 LINK
PRECONDITION:

AND WAIT EVENT,
THE FIRST USED IN CASE OF TIME OUT OR INTERRUPT,
USED IN CASE OF AN EVENT,

FUNCTION WAIT(DELAY,DEVICE,FIRST,SECOND,BUF);
WORKS AS A COMBINATION OF THE FUNCTIONS,

WAIT INTERRUPT

THE RETURN PARAMETERS HAVE TwWO POSSIBILITIES,

THE SECOND
RETURN: LINK
DELAY OR FIRST +0: TIME OUT
DEVICE OR SECOND +12 INTERRUPT
CUR OR BUF +2% ANSHWER
CUR +3: MESSAGE

i
; BUF=0 OR BUF IN EVENT QUEUE OF THE CALLING PROCESS,
’ DEVICE MUST BE ZERO OR IN THE RANGE 8=62.

MoV
MOV
LDA
lIEQ
JMP
STA
LDA
STA
JMP
A220:
MOV
LDA
NEG
ADCZL
JMP

WAITS
IF BUF=0 THEN
BUF¢= EVENT GQUEUE HEAD.CUR;
BUFs= NEXT,BUF;
IF BUF=EVENT QUEUE HEAD,CUR THEN
GOTO SET STATES
SAVE(CUR)}

LINKs= EXIT;

GATO EVENT AFTER WAIT;
SET STATE:

DELAY:= ACO,CUR;

STATE:=-DEVICE,CUR

IF STATE=0 THEN

H
;
;
;
H
;
H
H
;
H
;
H]
H
}
H STATE:= =2
H
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01
02
03
04
0S
06
07
08
09
10
11
i2
13

00470%021420
00471051414
00472'055421
00473'171000
00474'025420
00475'125005
00476'000406
00477'034045
00500'137000
00501'031400
00502'151222
00503'002151

00504'006153
00505'024061
00506'034056
00507'002157

|e W e WS Ne Ws We We W

CALL:
S5ACO
SAC1 DEVICE
SAC2 DELAY
SAC3 LINK
;7 PRECONDITION:
H
A23: LDA 0
A230: STA 2
STA 3
MoV 3,
LDA 1
MOV 1,
JMP
LDA 3
ADD 1,
LDA 2
MOV2R 2,
JMPe
A231:
JSR®
LDA 1
LDA 3
JMP e

FUNCTION WAIT INTERRUPT(DEVICE,DELAY)?

CHECKS IF AN INTERRUPT IS PENDING,
THE PROCESS IS LINKED TO THE DELAY

IF NOT THEN
QUEUE, IF DEVICE IS ZERO

ONLY THE DELAY FUNCTION IS ACTIVE,

DEVICE MUST BE ZERO OR

AC1,3
TIMER,3
ACZ2,3

AC1,3
SNR
A23}
TABLE

+0,3
SzC
ROO

R100
DELAY
EXIT
R13

RETURNS LINK

UNCHANGED +0: TIME 0OUT
DEVICE +1¢: INTERRUPT
CuR

CUR

IN THE RANGE 8=62,

§ WAIT INTERRUPT:

; TIMER COUNT,CUR:= DELAY;
H AC2,CURz:= CUR;

H PROC3:=CUR;

; DEvVs= DEVICE,CUR;

H IF DEV«<>0 THEN

] BEGIN

H

H

} INTSs=DEVTA(DEV)}

H IF INT(15) THEN

H
]

GOTO INTERRUPT ACCEPTS
END}

REMOVE PROCESS(CUR,STATE);
HEAD$= DELAY QUEUE HEAD;
LINK(HEAD,OLD)?

EXIT}

e WO 8 W
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01
02
03
04
05
06
07
08
09
10
i1
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29

00510'034056
00511'054017
00512'024054
00513'006161
00514'145000
00S515'050016
00516'031411
00517'151005
00520'000724
00521'021005
00522'101005
00523'000403
00524'031002
005251000772

00526'125004
00527'000450
00530'050016
00531'030363
00532'151404
00533'000410
00534'034362
0053S5'175015
00536'000705
00537'165000
00540'031777
00541'035776
00542'000410
00543'024054
00544'030450
00545'006161
00546'145005
00547'000674
00550'034362
00551'030363

00552'150000
005531151405
00554'000667
005551021400
00556'101005
005571000404
00560'020116
00561'117000
00562'000770

FUNCTION SEND MESSAGE(ADDR,NAME ADDR,BUF)}
SENDS A MESSAGE TO A GIVEN NAMED PROCESS,

;
i
H CALL:S RETURN?
;7 SACO UNCHANGED
; SACHt ADDR ADDR
7 SAC2 NAME ADDR BUF
7 SAC3 LINK CUR
A24: |DA 3 EXIT # SEND MESSAGE:
STA 3 LINK H LINKS=s EXIT;
LDA 1 PROCESS ; CHAINs= PROCESS CHAIN;
JSRe RIS ; SEARCH{(CHAIN,NAME ADDR,PROC);
MOV 2,1 ?
STA 2 WORK H SAVE(PRQC)
LDA 2 BUFFER,3 7 BUF:= BUFFER,CUR}
A2413 MoV 2,2 SNR } REP:
JMP A213 H IF BUF=0 THEN ERROR(=3):;
LDA 0 RECEIVER,2;?
MOV 0,0 SNR H IF RECEIVER,BUF=0 THEN
JMP A242 H GOTO SET MESSAGE;
LDA 2 CHAIN, 2 ] BUF$2CHAIN,BUF
JMP A241 ] GOTO REP}
A242; 3 SET MESSAGE:
MOV 1,1 SZR H IF PROC=0 THEN
JMP A246 H BEGIN
STA 2 WORK H SAVE(BUF);
LDA 2 COMNO ’ IF NEW XCOMX THEN
INC 2,2 SZR H BEGIN
JMP A24a21 H
LDA 3 COMLIST H GET XCOMX ADDRESS;
MOov# 3,3 SNR H IF XCOMX NOT LOADED THEN
JMP A212 H GOTG MONITOR ERROR =2;
MOV 3,1 H
LDA 2 =1,3 H
LDA 3 =-2,3 H TABADD:=CUMLIST;
JMP A243 H END ELSE BEGIN
A2421:LDA 1 PROCESS H CHAIN:2PROCESS CHAIN;
LDA 2 A248 ] NAME ADDR:=ADDR OF xCOMX NAME;
JSRe RS H SEARCH(CHAIN,NAME, ADDR,PROC);
MOV 2,1 SNR H IF PRQC=0 THEN
JMP A212 H GOTO NOMITOR ERROR =2;
LDA 3 COMLIST H
LDA 2 COMNO H TABADDRs=COMLIST?
] END;
A243: COM 2,2 H COUNT $= =COMNO=};
INC 2,2 SNR 3 NEXT: IF INC(COUNT)Z0 THEN
JMP A212 } GOTO MONITOR ERROR =2;
LDA 0 +0,3 H IF TAB(TABADD)<>0 THEN
MOV 0,0 SNR H BEGIN
JMP A244 H
LDA 0 o4 H
ADD 0,3 ] TABADD:=TABADD+4;
JMP A243 } GOTG NEXT
H END;
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04
05
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07
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14
15
16
17
18
19

00563'030040 A244; LDA 2
00564'031021 LDA 2
00565'021000 LDA 0
005661041400 STA 0
00567'021001 LDA 0
00570'041401 STA 0
00571'021002 LDA 0
00572'041402 STA 0
00573'030016 LDA 2
00574'051403 STA 2
00575'044016 STA 1
00576'034040 LDA 3
00577'051421 A2463 STA 2
00600'045005 STA 1
00601'035420 LDA 3
00602'021400 LDA 0
00603'041006 STA 0
00604'021401 LDA 0
00605'041007 STA 0
00606'021402 LDA 0
00607'041010 STA 0
00610'021403 LDA 0
00611'041011 STA 0
00612'002401 JMP e
00613'000374"
00614'000615'A248: L+
00615'054103 ,TXT LXCOMX,
047515
054000

i

i

} CALL:

3 SACO

i SACH

i SAC2 BUF

7 SAC3 LINK
00620'141000 A25: MoV 2,0
00621'006153 JSRe
00622'031013 LDA 2
00623'021005 LDA 0
00624'103057 ADDO® 0,0
00625'006163 JSRe
00626'002056 JMpe

CUR
AC2,2
+0,2
+0,3
+1,2
+1,3
+2,2
+2,3
WORK
+3,3
WORK
CUR

AC2,3

WA WO WO BH W WS WE WS WE We We W

i

RECEIVER,2}

ACtL,3
+0,3
MESSO0,2
+1,3
MESS1,2
+2,3
MESSZ,2
+3,3
MESS3, 2
ot1
ALT71

H

W NS WO VS NS VS WE N NE Ne

NAME(TABADD) s=RECIEVERNAME;

RESTORE (BUF)?
BUF (TABADD):= BUF;
SAVE(PROC)?

END;

AC2,CUR:=BUF;
RECEIVER,BUF:= PROC;
MESSO0,BUF:= 0,AC1,CUR;
MESS1,BUF:= 1,AC1,CUR;
MESS2,BUF3:= 2,AC1,CUR;

MESS3,BUFs= 3,AC1.CURj}
GOTO DELIVER EVENT;

FUNCTION WAIT ANSWER(FIRST,SECOND,BUF);
WAITS FOR THE ANSWER TO A GIVEN MESSAGE.,

RETURN?

FIRST

SECOND

BUF

CUR

7 WAIT ANSWER:
R100 H REMOVE PROCESS(CUR,BUF);
STATE,2 H RESTORE(BUF)}
RECEIVER,2}
SBN H IF RECEIVER,BUF<=(0 THEN
R17 H DELIVER ANSWER(BUF);
EXIT } EXITS
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01
02
03
04
05
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00627'151005
00630'131000
00631'031000
00632'102000
00633'034056
00634'146415
00635'002153
00636'002162

00637'041006
00640'021420
006411041007
006421034056
00643'002163

00644'025420
00645'006161
00646051421
006471002056

SACO
SACH
SAC2
SAC3

WE WS WE W Ve We Ws e

CALL:

BUF
LINK

i PRECONDITION:
; BUF=0 QR BUF

A6 } WAIT EVENT:
MoV 2,2 SNR H IF BUF=30 THEN
MOV 1,2 ; BUFs= EVENT GQGUEUE HEAD,.CUR;
LDA 2 NEXT,2 H BUF 3= NEXT,BUF;
ApC 0,0 H
LDA 3 EXIT H IF BUF=EVENT.,CUR THEN
IEG 2,1 ’ REMOVE PROCESS(CUR,WAIT EVENT==}
JMPe R100 ; ELSE SETBUF(CUR,BUF)}
JMPO R160 H EXIT:
3 FUNCTION SEND ANSWER(FIRST,SECOND,BUF);
3 DELIVERS AN ANSWER TO THE SENDER,
i CALL: RETURN:
5 SACO FIRST FIRST
;7 SACH SECOND SECOND
} SAC?2 BUF BUF
;7 SAC3 LINK CuR
7 PRECONDITION:
H BUF IN EVENTY QUEUE OF THE CALLING PROCESS,
A27: 7 SEND ANSWER:
STA 0 MESSO0,2 H MESSO0,.,ByUFs:=z ACO,CUR;
LDA 0 ACt,3 ;
STA 0 MESS1,?2 ; MESS!1 .,BUF:= ACt,CUR;
LDA 3 EXIT ] DELIVER ANSWER(BUF):;
JMP @ R17 H EXITs
3 FUNCTION SEARCH ITEM(CHAIN,NAME ADDR,ITEM);
3 IF THE CHAIN CONTAINS AN ITEM WITH THE GIVEN NAME, THE ITEM
7 ADDRESS IS DELIVERED, OTHERWISE A ZERO IS DELIVERED,
H CALL: RETURNS
7 SACO UNCHANGED
7 SACH CHAIN CHAIN
;7 SAC?2 NAME ADDR ITEM
; SAC3 LINK CUR
A28: LDA 1 AC1,3 3 SEARCH ITEM:
JSRe R{S H SEARCH(CHAIN,NAME ADDR,ITEM);
STA 2 AC2,3 H AC2,CURz:= ITEM?
JmMPe EXIT H EXIT}

FUNCTION WAIT EVENT(FIRST,SECOND,BUF)}
DELAYS THE CALLING PROCESS UNTIL AN EVENT ARRIVES IN
ITS QUEUE FOLLOWING A GIVEN BUFFER,

RETURN: LINK

FIRST +02 ANSHWER
SECOND +1: MESSAGE
BUF

CUR

IN EVENT QUEUE OF THE CALLING PROCESS,
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01
02
03
04
0S
06
07
08
09
10
11
12
13
14
15
16
17
18
19

00650'050043
006511035011

00652'161005
00653'000417
00654'031405
00655'151005
00656'000412
00657'102400
00660'041405
00661'054016
00662'102520
00663'151113
006641004422
00665'030016
00666'006155
00667034016
00670'035402
00671'000761
00672'030043
00673'031007
00674'021001
00675'142405
00676'002056
00677'102400
00700'041006
00701'041007
00702'006163
00703'030043
00704'000767

ARE

SACO
SAC1H
SAC2
SAC3

W Vs WO WE ME WP WO W Wy N

>
N
O
.o

A292¢

A293:

A291:
A290;

FUNCTION CLEAN PROCESS(PROC);
MESSAGES TO THE PROCESS ARE ANSWERED WITH STATUS
ANSWERS TO THE PROCESS ARE RELEASED,

RELEASED AND THE RECEIVERS ARE

CALL:

PROC
LINK

STA
LDA

[V IV

MOV
JMP
LDA
MoV
JMP
SuB
STA
STA
SUBZL
MOVL#
JSR
LDA
JSRe
LDA
LDA
JMP
LDA
LDA
LDA
SuB
JMPO
suB 0,0
STA 0
STA 0
JSRe®

LDA 2
JMP

[AVE V] w
- - -
L=} n [ =]

- -

vo

No NN W W n NODWO O

BREAKED WITH ERRQR NUMBER={,

RETURN:
UNCHANGED
UNCHANGED
PROC
CUR
} CLEAN PROCESS:
WORK1 H SAVE(PROC)}
BUFFER,2 # CLEAN BUFFER CHAIN:
’ BUF ;=BUFFER,PROC;
SNR # NEXT BUF:
A291 } IF BUF=0 THEN GOTO CLEAN EVENT
RECEIVER, 3} RECEIVER:= RECEIVER,.BUF;
SNR H IF RECEIVER=0 THEN
A293 ; GOTO NEXTBUF;
}
RECEIVER, 33 RECEIVER.BUF:=0;
WORK ;
H
SNC ; IF RECEIVER>0 THEN
A301 ’ BREAK IT(RECEIVER,1):
WORK ; RESTORE (BUF)
R11 H REMOVE (BUF);
WORK }
CHAIN,3 H BUF § 2NEXT,BUF;
A292 } GOTO NEXT BUF;
WORK1 }
EVENT,2 # CLEAN EVENT QUEUE:
PREV,2 H BUF:= EVENT,PROC;
SNR } IF BUF=PREV.,BUF THEN
EXIT } GOTO EXIT:
;
MESSO0,2 } MESS0,BUF 3=
MESS1,2 ; MESS1.BUF:=20;
R17 ; DELIVER ANSWER(BUF);
WORK} ;
A290 ! GOTO CLEAN EVENT GUEUE;

MESSAGES FROM IT

GuE
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01 7 FUNCTION BREAK PROCESS(PROC,ERROR NUMBER);

02 7 ERROR NUMBER SHOULD BE GREATER THAN ZERQ, THE BREAKED PROCESS [
03 7 STARTED AT ITS BREAK ADDRESS WITH THE FOLLOWING ACCUMULATOR
04 7 CONTENTS:

05 ; ACO ERROR NUMBER

06 ; AC1 UNCHANGED

07 ; AC2 PROC

08 ; AC3 PSW.PROC//2 (ITS OLD PROGRAM COUNTER)

09 ; CALL: RETURN:

10 i SACO ERROR NUMBER ERROR NUMBER

11 i SACH UNCHANGED

i2 i SAC2 PROC PROC

13 3} SAC3 LINK CUR

14

15 A30: # BREAK PROCESS:

16 00705'034056 LDA 3 EXIT H LINK:= EXIT;

17 00706'054017 A301: STA 3 LINK ? BREAK IT3

18 00707'041017 STA 0 ACO,2 H ACO,PROCt= ERR NOj;

19 00710'051021 STA 2 AC2,2 H AC2,PROC:= PROC;

20 00711'021023 LDA 0 PSW,2 H

21 00712'041022 STA 0 AC3,2 ; AC3,PROC:= PSW,PROC;

22 00713'021016 LCA 0 BREADDR,2 3

23 00714'041023 STA 0 PSW,2 i PSW,PROC:= BREAK ADDR,PROC:
24 00715'006155 JSRe R11 ’ REMOVE(PROC)?

25 00716'006156 JSRe Ri2 H LINK PROCESS(PROC):

26 00717'002017 JMPe LINK ; RETURN;

27

28 3 FUNCTION STOP PRQCESS(PROC);

29 7 THE PROCESS IS

30 # REMOVED IF PLACED IN A QUEUE, AND ITS STATE IS SET TO STOPPED.
31 7 IF IT WAS WAITING FOR EVENT OR ANSWER, PSW IS DECREASED BY
32 7 TWO, ENSURING THE CALL TO BE REPEATED IF THE PROCESS IS
33 7 STARTED AGAIN,

34 ; CALL: RETURN:

35 ;7 SACO UNCHANGED

36 } SACH UNCHANGED

37 7 SACe PROC PROC

38 7 SAC3 LINK CuUR

39

40 00720'102620 A31s SuBZR 0,0 # STOP PROCESS:

41 00721'025013 LDA i STATE,Z2 ’ OLD:= STATE,PROC;

42 00722'006154 JSRe R10 ; REMOVE PROCESS(PROC,1B0);
43 00723'125415 INC# 1,1 SNR H IF OLD ==1 THEN

44 00724'000405 JMP A310 H GOTO FUNCTION;

45 00725'020112 LDA 0 64 ;

46 00726'125134 MovZL#* 1,1 SZR ; IF OLD=0 OR OLD=1B0

47 00727'106532 SysBZL# 0,1 SzC H OR OLD<64 THEN

48 00730'002056 JMPe EXIT ; EXIT

49 A310: } FUNCTION:

50 00731'015023 DsZ PSW,2 H PSW.PROC:= PSW.PROC=1;

51 00732'002056 JMPE EXIT H EXIT3
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01 ¢ FUNCTION START PROCESS(PROC);

02 7+ IF STATE OF THE PROCESS IS STOPPED, THE PROCESS IS LINKED
03 i TO RUNNING QUEUE,

04 ; CALL: RETURN:

05 } SACO UNCHANGED

06 } SACH UNCHANGED

07 } SAC2 PROC PROC

08 i SAC3 LINK CUR

09

10 00733'021013 A32: LDA 0 STATE,2 7 START PROCESS:

11 00734'103245 ADDOR 0,0 SNR } IF STATE.PROC=180 THEN
12 00735'006156 JSRe Ri2 H LINK PROCESS(PROC);
13 00736'002056 JMPe EXIT } EXIT}

14

15 # FUNCTION RECHAIN(OLD,NEW,ELEMENT)

16 # EXCLUDES THE ELEMENT FROM THE OLD CHAIN AND INCLUDES IT IN
17 7 THE NEW CHAIN.

18 ; CALL: RETURNS

19 7 SACO oLD oLD

20 ;7 SACH NEW NEW

21 7 SACZ2 ELEM : ELEM

22 ; SAC3 LINK CUR

23

24 00737'025420 A33: LDA 1 AC1,3 ? RECHAIN:

25 00740'034056 LDA 3 EXIT ; RECHAIN(OLD,NEW,ELEM);
26 00741'002160 JMP O Ri4 H EXIT?

27

28
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01
02
03
04
0S
06
07
08
09

a3

00742'000000
00743'010777
00744'000401
00745'034056
00746'020405
00747'123000
00750'040401
00751'060200
00752'001400
00753'060200

00754'060277
00755'054016
00756'004770
00757'034045
00760'137000
00761'020040
00762'101420
00763'041400
00764'115220
00765'060477
00766'002016

ACO
AC1
AC2
AC3

e W We W o We

A360:

A36:

Adoe:

ACO
AC1
AC2
AC3

W WE WS N e W

A361:

CALL
DEVI
LINK

0
182
JMP
LDA
LDA
ADD
STA
N10C
JMP
NIdc

CALL
DEVI
LINK

INTDS
STA
JSR
LDA
ADD
LDA
MOVZL
STA
MOVZR
INTEN
JMP

; KAKRAR

+END

0000 SOURCE LINES IN ERROR

PROCEDURE CLEAR(DEVICE);

H RETURN:
DESTROYED
CE DEVICE
UNCHANGED
DESTROYED
7 UNKNOWN INT COUNT
-*1 H
ot H
3 EXIT H LINK 3= EXIT;
0 A362 3 CLEAR DEVICE:
1,0 H INSTRUCTION:= NIOC O+DEVICE;
0 .+l H
0 ; EXECUTE(INSTRUCTION);
+0,3 ; RETURN?
0 } CONSTANTE

PROCEDURE SET INTERRUPT(DEVICE)?

H RETURN:
DESTROYED
CE DEVICE
UNCHANGED
CUR
7 SET INTERRUPT:
3 WORK 3 DISABLE?}
A3é H CLEAR(DEVICE):
3 TABLE ;
1,3 }
0 CUR ;
0,0 H
0 +0,3 H DEVTA(DEV)t= CUR%2}
0,3 H
H
eWORK ? RETURN}
END OF MONITOR FUNCTIONS Ak kkK*®
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A0
A0O
A001
A0}
Al
Al10
A100
Atl
Al2
A120
Al3
A130
Al4
Al141
Al1S
A150
A151
A152
Al6
At160
AL7
A170
Al171
AL72
A2
A20

A212
A213
A22
A220
A23
A230
A231
A24
A241
A242
A2421
A243
A2d44
A246
A248
A25
A26
A27
A28
A29
A290
A291
A292
A293
A3
A30
A301
A3l
A310
A32
A33
A36
A360

000067
000132°
000122"
oooti4’
000136
000242?
000241
000243"
000253
000260
000265
000267
000275!
000276
000333"
000315"
000334
000335
000340
000337°
000354
000367
000374
000406
000155
000417

000443"
000444
000452
000463
000470
000471
000504"
000510
000517
000526
000543"
000552"
000563
000577
000614
000620
000627
000637
000644
000650
000673"
000672°"
000652
000670°
000170
000705
000706
000720
000731
000733
000737
000746
000743

3/06
7/03
11/32
11/31
4743
7/06
7/05
7/07
7708
15/50
7/09
15/5%
7/10
16728
7711
17/13
17/16
16/40
17/44
7712
7/13
18/23
18/19
18/42
5/12
3/10
3/18
19/45
16/31
3727
20721
3728
20/31
21/21
3729
22717
22/21
22730
22737
22/51
22726
22/39
3/30
3/31
3/32
3/33
3/34
25/33
25/17
25716
25720
13/19
3/35
4/31
3/36
26/44
3/37
3/38
7/19
5/11

11705
11745
11737
11736
11742
15714
15712
14703
14704
15754
16709
16/11
16727
16/33
17711
17720
17729
17730
18/25
17742
18710
18/38
18730
20/25
13708

3711

3/19
22/33
19746
20/16
20/26
21/15
21716
21/27
22/10
22/23
22/24
22738
22/46
23/02
23/17
23/31
23/44
24/13
24/34
24/50
25712
25742
25732
25/31
25730
13/30
26/15
25726
26/40
26/49
27710
27/24
28/13
28/10

11/52
15727
15745

18/34

17724

18/50
23/29

13760
3/13
3720

22/42
22/18

22/54

26/17

28/31%

18711
18728

17728

3714
19707
22/48

18748

3715

3/16

3717
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A361
A362
A4

AS

A6

A7

A8

A9
8180
B1B1
B1B10
81811
BiB1C2
B1B813
B1B14
B181S

000754
000753
000201
000203
000212"
000220
000235
000236
000101
000102
000113
000114
000115
000116
000117
000120
000103
0003104
000105
000106
000107
000110
000111
000112
000126
000127
000141
000142
000130
000131
000132
000133
000143
000121
000134
000135
000122
000136
000123
000137
000140
000124
000125
000146
000147
000144
000145
000334
000335
000364
000365
000366
000367
000336
000337
000340
000341
000342
000343
000344

7721
28/13
13/25
11721

7/04
13748
13734
13746

5724

5/25

5/34

5/3%

5736

5/37

5738

5739

5726

5727

5728

5/29

5730

5/31%

5732

5733

6/07

6708

6/18

6/19

6/09

6/10

6/11

6/12

6/20

6/02

6/13

6/14

6703

6/1%

6/04

6/16

6/17

6705

6/06

6/2%3

6/24

6/21

6/22

8/38

8739

9730

9/31

9/32

9/33

8/40

8741

8742

8/43

8744

8745

8/46

28/29
28/18
13728
13734
13742
13/59
14701
14702
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CR9
DFIRS
F10
F11
F12
F13
F2

F3

F4

FS

Fé

F7

F8

F9
FSO
FS1
Fs2
FS3
FS4
FSS
FUNCT
INTER
LINK

PSO
PS1
Ps2
PS3
PS4
ROO
R10
R100
R11
R12
R13
R14
R15
R160
R17
R301
R34
R340
R3S
R36
R361
R37
R38
R39
R40
R4t
Rae
RA43
R50
RS1
RS2
RS28
RS3
RS54
RS5
RS6

000345
000047
000012
000013
000014
000015
000002
000003
000004
000005
000006
000007
000010
000011
000346
000347
000350
000351
000352
000353
000020
000000
000017

000354
000355
000356
000357
000360
000151
000154
000153
000155
000156
000157
000160
000161
000162
000163
000051
000164
000167
000165
000166
000170
000171
000172
000173
000174
000175
000176
000177
000200
000201
000202
000203
000204
000205
000206
000207

8s47
4s/27
3717
3/18
3719
3720
3708
3710
3/11
3712
3/13
3714
3718
3/16
9/02
9/03
9/04
9/0%
9/06
9707
3/724
2/02
3/22
26/26
9/11
9/12
9713
9/14
9/1%
7/03
7/0e
7/058
1707
7708
7/09
7710
7/11
7712
7713
4731
7717
7/20
7/18
7719
7/2%
7/22
7723
7/24
7/2%
7726
1727
7/28
8703
8704
8705
8/06
8707
8/08
8/09
8710

4728

19723
5706
18710

21/26
26/42
21/30
25/28
26/25
21/33
27/26
22/13
24/21%
23/49
13757

4729

18727

23/45
26/24
27712
22/40

24739

4749

18741

24/20

24/51

25740

13718

20/24

22/11

26/17
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RS7
RS8
RS80
RS9
RS90
R6
R&60
Ré1
R70
R700
R71
R72
R82
R83
R84
R85
R8é
R90
ROY
RTC
WORK

000210
000212
000211
000214
000213
000152
000215
000216
000217
000222
000220
000221
000223
000224
000225
000226
000230
000232
000233
000014
000016

000043
000044
000237
000240

8/11
8713
8/12
8/15%
8714
7704
8/16
8/17
8/18
8/21
8719
8720
8722
8/23
8724
8/25
8/27
8/29
8730

13/06
3721

13/39

18/31

23/10
4718
4/19

11747

11/48

14701

13713
11705
13743
18735
23/12
25/13

13715
13717

11714
13747
19724
25723
25/32

13726
13727

11760
13749
19728
25727
25/41

14703
14704

12706
13758
20/22
25/29

13720
18713
22/15
28/30

13729
18724
2ersel
28739



11705 11714 11760 12706 13720 13729
13739 13743 13747 13749 13/58 18713 18724
18731 18/35 19724 19/28 20/22 22/15 22/27



