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t 0002
01

02

03

04

05

0

07

08

09

10 00164
11

12 00167
13

14 00165
15

16 00171
17

18 00172
19

20 00173
21

22 00174

23
24‘0 175
25
26 00176
27
28 00177
29
30 00232
31
32 00233
33
34
35

MULI0Y

; *

LTTTL
~NRE[
000012 LRDX

* %k kX

Muuol

10

000001 ,TXTM |

000164 ,L0C
000000
000167 ,LOC
000051
000165 ,L0OC
000067
000171 ,L0C
000110
000172 ,L0OC
poot20!
000173 ,L0OC
gnodteut
000174 .L0OC
000130°
000175 ,L0OC
000140
co00176 .LOC
000155
000177 .LOC
000171°
000232 .LNC
000206
000233 ,L.0C
000243

LNREL

NEXTOP=GOS
A34
WATTOP=GOS
AZ40
RETURN=GNS
A3S
SFTRES=G0S
AZ7
SFTCON=GNS
AZ8
CONBYTE=GQS
A39
GETBYTE=GAOS
AUD
PUTRYTE~-GNS
A
MULTIPLY=GOS
A42
DIVIDE=GDRS
A4z
RINDEC~GDS
RDOO
NECRIN=GQS
DROD

-

-

-

-

-»

-

-

~s

-e

s

-

-

SYSTEM UTILITY PROCEDURES

MEXT OPERATION
WATT OPERATINON
RETURN ANSWER
SET RESERVATION
SET CONVERSION
CONBYTE
GETBYTE
PUTBYTE
MULTIPLY
DIVIDE

BINDEC

DECBIN

* k% k k&
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01
02
03
04

05
0
'®

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

00000055024
00001'152400
00002'006006
00003'000777
00004'0P4444
00005'045426
00006'025004
00007'021430
00010'101004
00011106409
000127000403
00013'620107
00014'000427

25 01570”21006

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

10016'101223
000171000427
00020'025425
000217125405
000221000417
000231025007
000247125005
00025000415
00026'011424
00027'101222
00030'011424
00031'155000
00032'030040
00033'055025
000341025410
000357045026
00036'025407
000371045027

44.)040'003024
45

46
a7
48
49
50
51
52
53
54
55
56

00041'102521
00042'102400
00043126400
00044006007
00045'003426

00046'101220
000470007672

7 PROCENURE NEXT QOPERATINNC
5 WATITS FOR AN EVEMT ARRIVI
s CALLING PROCESS, ANSHERS
s WITH COUNT EQUAL TN ZERD
H CALL:
7 ACO
: ACH
;7 AC? CUR
;7 AC3 L INK
A34y STA 3 SAVE,?2
A341+ SuB 2r2
WATTEVENT
JMP .=
LDA 1 A3UT
A3411:STA 1 ADDPRESS, 3
LDA 1 SENDER, ?
LDA 0 REFSERVER,3
MoV 0,0 8S7F
SUR 0,1 SNF
JMP .t3
LDA 0 SILLEGAL
JMP A4S
LDA 0 MESSO0,2
MOVZR 0,0 SNC
JMP A3dA
LDA 1 BUF,3
INC 1,1 SNR
JMP A343
LDA 1 MFS8S1,2
MOV 1,1 SANR
JMP AZd4
182 SAVE,3
MOVZR 0,0 SZC
182 SAVFE,3
A342: MDV 2s3
LDA ’ ClLR
STA 3 BUF , 2
i.DA 1 MESSZ,3
STA 1 ADDRESS,2
LDA 1 MESS1.,3
STA i COUNT, 2
JMP@ SAVE;&
A3Z43:
SURZL 0,0 SKP
A3441r SR 0,0
A345: SUBR 1.1
SENDANSWER
JIMPe ADDRESS, 3
AllUeb:
MOVZR 0,0
JMP AZ42

000S50'000001"A347r A341

MODF , COUNT ,8UF )

NG AT THE EVENT QUEUE OF THFE

ARE UUNTOUCHFD, TRANSPUIT MESSAGES
ARF ANSWERED WITH STATUS ZERN.

RETURN: L TNK
MODE=NP(0:13) +0: CONTROL
COUNT +1: INPUT
CUR +2: QUTPUT
BUF

NEXT OPERATION:
RIIF:= 03
WAIT EVENT(OP,COUNT,BUF,
+0: WAIT NEXT):

ADDRESS,CUR:=NEXT 0OP;
IF RESERVER,CUR<>0 AND

SENDER,BUF<>RESERVER,CUR THEN
50TQ REJECT IT;

WA NE ME ME N WS MR WA WA MW WA

IF NP(1S:15)=0 THEN
GOTO SET CONTROL

1F BUF,CUR==1 THEN
GOTO RETURN TIT7:

WMy WA MR M we we WMI Wy W ws

IF COUNT=0 THEN
GOTO RETURN 1T

RETURNs= INPLUT;

TF OP(14314)=1 THEN
RETURN:= QUTPUT:

BUF LCUR2=RBUF;
ADDRESS.CUR:=MESS?.BUF;

COUNT ,CUR$=MESST ,RUF;
RETURNG

RETURN TT7T:
STATUS:2=1 OR
STATUS:=07;

SEND ANSWER(STATLUS,0,BUF)?
GOTD ADDRESS,CUR;
SET CONTROL @
RETURN:= CONTROL;
RETURN?

MY WA M WS WS WE ME WA WME MR WME Me N4 Ws NS WN We W Wy Wms w3

NEXT EVENT

-



t 0004

01
02
03
04
05
06
07
08
09

i
~NONU NN O

0

NNV NN = e et e et ot ol e
o 0

24

MU0

WATTS FOR AM

RETURMS:

B> ME MNP N WS NS WS N A RS A NS NS N NS NS NI NS NS e

caiL:
ACO TIMFR
AC1H DEVICE
AC?2 CUR
AC3 L INK

INTERRUPT
TRANSPUT MESSAGES ARE HANDLED AS FOR NEXTOPERATION,
EXCEPTTION THAT THE PROCEDURE RETURNS AFTER A SENDANSHWER,
RETURN:

+03
+1:
+21
+3 CONTROL
+4e INPUT
+5¢ OUTPUT
00051175400 A340: INC 3,3
000521055024 STA 3
000531031025 LDA 2
00054'151415 TNCH 2s2
0551152400 SUR 2e2
056'006002 WATT
00057'015424 A3401:DSZ
000607030040 I.DA 2
00061'003424 JMPe
00062'011424 187
000637011424 152
000s41024402 LDA 1
00065000720 JmMP

00066'000057YA34042A3401

TIMER EXPIRED
DEVICE INTERRUPT
EMPTY MESSAGE RETURNED

SAVE,2
BUF ,2
SNR

SAVE,3
CUR
SAVE,3
SAVE,3
SAVE,3
A340d
A341Y

PROCEDURE WAIT OPERATINN(TIMFER,DEVICE,BUF,CUR,

RyF, MODE, COUNT):

OR TIMER OR EVENT AFTER BUF,CUR,

WITH THE

LINK 3

TIMER(MODF(0213))
DEVICE(COUNT)
CUR(CUR)

A WA M WS WA NE WE W NE MR MR Rs W

CHR(RBUF)

~NATIT OPERATION:

RUF ¢t =BUF ,CUR;
TF RBUF.,CUR==1 THEN
RUUF =07
HAIT(TIMER,DEVICE,BUF ,MODE,COUNT);
+0: TIMER:
+1: INTERRUPT:
+2: ANSWER(IRR):
+3: MESSAGE:

ADDRESS.ClURes= RETIIRN(Z2):
GOTO TEST MESSAGE:



+ 0005 MU0l

01 3 PRNOCFDURE RETURN AMSWER(STATUS):

02 : CALCULATES THE NIIMBER OF TRANSFERRED BYTES AMD RETURNS
03 7 THF RUFFER, TIF STATULS CONTAINS ONE 0OR MORE CLFAN BITS,
0d : BUF 0OF CURRENT IS SFT 10 ~-1.

0s ; CALf : RETIIRN

06 : ACO STATUS STATUS

07 7 ACH SPECTAL ANSWER DESTROYED

08 ;7 AC2 CUr

09 s AC3 L. TNK DESTROYED

10

11 00067'030040 A3S: LDA P CiliR 7 RETURN ANSWER:

12 00070'0n55024 STA 3 SAVE,?2 ;

13 00071'031025 LDA pod RUF , 2 H RUF = BUF ,.CUR?

14 000727035010 LDA 3 MESSZ2,?2 H RYTES:= ADDR,CUR;

15 00073045010 STA 1 MESSZ2,2 ; MESS2 ,BUF 1 =SPECT AL

16 00074'030040 LDA Pl CuUr H

17 000751025026 LDA 1 ADDRESS,2 RYTES:=BYTES=ADDRESS,.CLIR;
18 000761031028 I.NA 2 BUF, 2 ;

19 00077%166400 SLR 3,1 ;

20 00100'006007 SENDANSWER ; SEND ANSWER(STATUS,BYTES,BUF):
21 00101'171000 MOV 3,2 ;

22 00102'024405 I.0a 1 A3S0 ; MASK:= CLEAN BITS:

23 00103'107404 AND 0,1 S7ZR ; TF (STATUS AND MASK)<>N THEN
24 801041126000 ADC 1,1 ; RUF,CURt==1

25 1051045025 STA 1 BlIF, 2 ; FI.SE BRUF,.CUR:=0;

26 001067003024 JMbP e SAVE,2 ; RETURN?

27

28 00107'161776 A3S0: TR2+7R8+7R11+7814 3 CLEAN BITS: 0=2, 6~14d

29

30 3 PROCFQDURE SET RESERVATION(MODE);

31 ; CALL: FETURN:

32 : ACO MODE(0:13) MODFE(0:212)

33 3 ACH DESTROYED

34 : AC? CUR CuURr

35 ;3 AC3 L INK DESTROYED

36

37 A37: 7 SET RESERVATION:®

38 00110'031025 I.DA z2 BIIWF, 2 H RIIFs= RUF,CUR?

39 00111'025007 ;A 1 MESS1,2 H SENDER:= MFSS1,RUF;

40 00112125004 MOV 1,1 SZR H IF SENDER<>0 THEMN

41 00113025004 LA 1 SENDER,2 SENDER:= SENDER, BLF;

42 00114030040 LDA 2 CUR ;

43 400115%101222 MOVZR 0,0 87C ; TF MODEC(13213)<>0 THEN

40 116'045030 STA 1 RFSERVER,?; RESERVER,CUR:= SENDFR:
45 00117'001400 Jmp +0,3 ; RETURN;

Uk

47 7 PROCEDURE SET CONVERSINN(MODE):

48 ; CALL: RETURN?

49 7 ACO MODF (02 12) MODE(O:11)

50 7 ACH DESTROYED

51 7 AC? CUR CUR

52 7 AC3 L TNK DESTROYED

53

54 A3R: ;7 SET CONVERSION

55 00120'025026 LDA 1 ADDRESS,2 TARLEs=MESS?  RUF ,CUR>;

56 00121'101222 MOVZIR 0,0 S7C H IF MODE(12212)=1 THEN

57 00122'045031 STA 1 CONVT, 2 ; CONV TABILE,CUR:= TASLF;
58 00123'001400 JMP +0,3 ; RETURN;

59



T+ 0007  MuLI0

|
i
01 : PROCEDURF CONRYTE(BYTE); 1
02 ? CALL: RETIRNS |
03 ; ACO BYTF BYTE (CONVERTED) ‘
04 : ACH DESTRNYED ‘

05 ; AC? CUR Cur ‘

06 : AC3 LT MK DESTROYED ‘

07

08 00124'025031 A39: DA 1 CONVT,2 ; CONBYTE: }

09 00125'125005 MOV 1,1 SNR ; IF CONV TABLE.CUR<>0 THFN
10 001261001400 JMP +0,3 ; GETRYTE (BYTE+CONY TAHLE.CUR.BYTEﬁ

11 00127'107000 ADD 0,1 ; RETURN; i

12 |

13 ; PROCEDURE GETBYTE (ADDR,RYTE); |

14 ; CALL: RETURN:

15 ; ACO BYTF X

16 3 ACH ADDR ADDR

17 ; AC? CUR

18 ; AC3 LINK DESTROYED

19

20 00130'131220 A40: MOVZR 1,2 i GFTRYTE:

21 00131'021000 LDA 0 +0,2 ; VALUES= 0. (ADDR//2)

22 001321101003 MOV 0,0 SNC ; TF ADDR(15:15)=0 THEN
23 001331101300 MOV S 0,0 ; BYTE:= VALUE(0:7)

24 Q01341030143 L.DA 2 .255 ; FLSE
25 1351143400 AND 2,0 ; BYTE:= VALUE(B:15)7

26 00136'030040 AAYNY EPA Rt ;

27 00137'001400 Jmp +0,3 ; RETURMN;

P8

29 ; PROCFDURE PUTBYTE(ADDR,BYTE);

30 } BRYTE MUST BRE IN THE RANGE 0 T0 25S5.
31 : CALL: RETURN:

32 i ACO BYTE BYTE
33 : ACH ADDR ADDR

34 7 AC? CUR

35 ; AC3 LTINK DESTRNYED
36

37 00140'131220 Ad1: MOVZR 1,2 i PUTRYTE: X
38 00141'025000 LDA 1 40,2 ; VALUE:= 0,(ADDR//2);

39 00142'055000 STA 3 0> kY ; SAVE (LINK);
40 001431034147 LDA 3 M256 ;

41 00144'17500% MOV 3,3 SNC ; TF ADDR(15:15)=0 THEN
42 00145'125300 MOVS 1,1 ; VALUE(027):= BYTE
43 Q01461167400 AND 3,1 ; ELSF

44 @H14T7 107003 ADD 0,1 SNC ; VALUE(B215) 1= RYTF;

45 00150'125300 MOVS 1.1 ;

46 001511035000 A Bty ; RESTORE (LINK); |
47 00152'045000 STA 1 40,2 ; 0.(ADDR//2) 1= VALUES |
48 00153'145100 MOVL 2,1 ; COMMENT: CARRY CONTAINS ADDR(15:158)
49 001541000762 JuP€ e f® LOKY RETURN; |

50



0008  MUUDY
01

02

03

04

05

06

07

08

09 00155'030040
10 00156'055024
11 00157'152400
12 00160'034146
13 00161'125203
14 00162'151201
15 00163'113220
16 001647175404
17 00165'000774
18 001661125260
19 00167'141000
20 Q0170'000414
21

22

23

24

25

26

27

28

29 00171'030040
30 00172'055024
31 00173'176400
32 001747030146
33 00175'101120
34 001767175100
35 00177136412
36 00200'136400
37 00201'101100
38 00202'151404
39 00203'000773
40 002041030040
41 00205'003024
42

CALL:
ACO oP1
AC1H OPe2
AC?
AC3 L INK

NS Ne NS Ne we w2 ws

Ad42: LDA 2
STA 3
SUR 2.2
LA 3
Ad20: MQOVR 1.1
MOVR 2re
ARDZR 0,2
INC 3,3
JMP
MOVER 1,1
MOV 2,0
JMP

CALL:
ACH DIVISOR

AC?
AC3 LINK

™S NS NS A wme A

PROCERURE DIVIDE(ODIVINEND

ACOH DIVIDEND

Ad3: P

Ad30: MOV,

PROCEDUYRE MULTIPLY(OP1,0P2,RESULT)?
COMPITES RESULT:= 0OP1xNP2,

RESULT:
RESULT(0215)
RESULT(16:31)
CUR

DESTRNYED
7OMULTIPLY:

H SAVE (L.INK);

H RESULT(0215):= 0;
; STEPS:= 16}

H COMMENT ¢

’ MULTIPLICATION
H AS SHNWM TN
; HNW TO USFE
; THE NOVA

H COMPUTERS?
[

; RETURN;
(DIVISOR,AUOTIENT,REMAINDER);
RETURN?

QUOTIENT

DIVISNR

CUR

REMATNDER

i DIVIDE:

; SAVE (LINK);

H HIGH PART:= 03
H STEPS:= 16;

I

H COMMENT

; DIVISINN

H AS SHOWN TN
; HOW T0 USF
’ THE NOVA

H COMPUTERS?
’

7 RETURN;

4
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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
41
42

0009  MULIOY

ACO
ACH
AC2
AC3
00206'055024 BDOO:
00207'045027
00210'041025
00211'034423
00212'055026

A owe me we we me me

00213'025025 RDO1:
002147037026
00215'011026
00216'161005
00217000407
00220020135

002211166422 RBDO2:

00222'101401
00223167001

224000775
00225'045025

00226'025027 BRDO3:
00227011027
00230'006175
00231'101004
00232'000761
00233'003024

00234'000235'RND0N4:
002351023420
00236'001750
00237'000144
00240'000012
00241'000001
00242'000000

CALL

WORD

ADDR

CUR

L INK
STA 3 SAVE,2
STA 1 SAVE+3,2
STA ) SAVEL,?2
LDA 3 BDo4
STA 3 SAVE+2,?2
I.DA 1 SAVEL,?2
LDA® 3 SAVE+2,?2
1§87 SAVE+2,?
MOV 3,0 SNR
JMP RNO3
I.DA 0 LU48

SURZ 3,1 57C

ITMC 0,0 SKP
ADRD 3,1 SKP
JMP BRQ2

STA i SAVEL,2
LDA 1 SAVE+3,2
187 SAVFE+3,2
PUTRYTE

MOV 0,0 SZR

JmP BDO1
JMpa SAVE,2
o1

10000

1000

100

10

i

0

PRNCEDURE RINDFC(#WNORD,ADDR,CHUR)}

RETHURN?
DESTROYED
DESTRNYED
Clr
DESTROYED

WS ME MY WS WS MI MI WA WA ME M WA WE Wy W™ Wy W

MA MI M3 WA WE MI Ma NN ME W

-5

SAVE:=LINK;
COUNT2=ADDR;
SAVE1:=W0ORD;

SAVE+2:=ADDR.TEMTARLE?
NEW?
WORD:=SAVEL;
TENI=WORD(SAVEZ2);
SAVE23:=SAVE2+1;
TF TEN=0Q THEN
GOTO PUTBYTE;
RASE:= ugu;
CREATE:
WORD $=WORD=TEN?
IF TEN<WORD THEN
BRASE:=8ASF+1 ELSE
REGIN
WORD:=WORD+TEN?
SAVE ] 1=WORD;
GNTO PUTRYTF;
END?
PIITBYTE :
ADDR2=ADDR+1;
PUTRYTE (WORD,ADDR) ?
TF WORD<>0 THEN
AOTO MEW;
RETURN;



T 0010 «“unot.

01 5 PRNCFDIRE DECRINCANDDR,CUR,ADRD);

02 ; CaplL: RETHRN®

03 ; ACO DESTROYED

[HY} ;7 ACH ADDR BINARY NUMRER

05 } AC? CUR CUR

0’ ;7 AC3 L INK DESTROYED
0700243055024 DBOO: STA 3 SAVE, 2 7 SAVE:=L INK?

08 00244'045025 STA 1 SAVEL,?2 : SAVE1:=ADDR;

09 002451126400 SUR 1,1 H

10 002467045026 STA 1 SAVE+2,?2 P O WORD:=0;

11 002477025025 DRO1: LDA 1 SAVEL,2 H

12 00250'011025 187 SAVEL,?2 : ADDR:=ANDR+1:

13 002517006174 GETBYTF 5 GETBYTE(WORD,ADDRY?
14 00252'024135 LDA 1 L8 ;

15 00253'034415 LDA 2 DRO3 ;

16 00254'116032 ApCZ# 0,3 S7C ; IF NUMBER<IO THEN
17 00255'122423 SURZ 1,0 SNC ; IF NUMRER>=0

18 00256'000410 JMP pROZ : BEGTN

19 00257'G25026 LDA 1 SAVE+2,2 ;

20 00260'135120 MOVZL 1,3 H

21 00261'175120 MOVZL 3,3 H

22 00262'167120 ADDZL 3,1 ;

23 00263'107000 ARD 0,1 } OWDORDS=WORDX10+CHAR~UK;
(4 002641045026 STA 1 SAVE+2,2 H SAVEZ2:=W0ORD;

2 0265000762 JMP NRO1 H GOTO NEW:
2602661025026 DROZ2: ILDA 1 SAVE+2,2 ;

7 00267003024 Jupe SAVE, 2 ;

28

29 00270'000072 DBN3: S8 ;

30

31

32 H * K kk kX END OF SYSTEM UTILITY PROCEDURES *xkxkx
33

34 +END
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N00o000!
000051"!
0000s57"!
000066!
000001!
0noo0s!
000031
0o00041?
0o0o0042!
000043"
N0Qo4e!
N000s0"°
000067"°
noot107!
000110
000120
000124!
000130
0pn136!
000140!
0Q0185!
0n0161!
000171°
000176"
a0Qo0z204!
nnon2ne!
000213
000221
000226
000234"
noo243?
000247!
000266
0g0270"!

2/10
/12
4/26
4731
3/13
3/17
3737
3/30
3/33
3/24
3727
/16
2/14
5722
2/16
2/18
2/20
2/22
7/2¢6
2/24
2/26
B/13
2/28
B/34
Rz20
2/30
9713
9/20
9/17
9/10
2/32
10/11
10/18
10/15

3/12
4/20
4/34
4/34
3/55
4732
3/53
/45
3/47
/48
2/51
3/5%
5711
5728
5/37
5/54
7/08
7/20
7749
7/37
R/09
B/17
R/29
R/39
8B/40
9/07
9/3%2
9/25
9/28
9/35%
10707
10/25
10/26
10/29



