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RCSL 45=60L 4
AUTHOR: JBP
ELITED?: 74.02.15

we we we

H mMUlUy o
KEYWORD ¢ MUS, URIVER, UTILITY, LISTING,
ABSIRACT: MUS SYSTEM, UTILITY PRUCEDUKES.

ASCLII PAPER TAPE: RLSL 43=GLS.
REL, BINARY PAPER TAPE: RLSL 4$=GL6,
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00164
00167
00165
00171
00172
00173
00174
00175
00176
00177
v0e3e

00235

MUUO0O0
; x

STITL

«NREL
000012 LRDX
000001 ,TXTM

00oled ,LOLC
000000"'

000167 ,LOC
000050

000165 .LOC
000067 ’
000171 .LOC
oovtiio! '
000172 ,LUC
000120! )
000175 LLOC
000124

000174 ,L0C
00v1s0!

000175 ,L0C
000140°

000176 .LOC
0oulss!

000177 LLOC
oovi71!

000232 .LOC
000206" '
000233 ,LOC
000243 ’

JNREL

Kk kk Kk SYSTeM UTILITY PRUCEVURED

MUUO0O

10
1

NEXTUP=GUS
Asd
WALTOP=GGS
A340
RETURN=GUS
A3S
SETRES=GUS
TA3T
SETCUN=GUS
A3
CONBYTE=GUS
"A39 o
GETBYTE=GOS
A4O
PUTBYTE=GOS
A4y
MULTIPLY=GUS
Ade
VIVIUE=GOUS
A43
BINDEC=GUS
BDOO
DECBIN=GOS
DBOO

-

-e

we

-

-

e

NEXT UPERATION
AnALT UEERAIION
RETUKN ANSWER
SET RESERVATLON
SET CONVERSIUN
CONBYTE
GETBYTE
PUTBYTE
MULTLIPLY
VIVIDE

BINDOEC

DECBILN

kkkkkk
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) PROCEDUKE NEXT UPERATLON(MOUE,CUUNT,BUF);
WAITS FUR AN EVENT ARRIVING AT TrAg EVENT wUgUg UF THE
CALLING PROCESS. ANSWERS ARt UNTQUCHED, TRANSPUT MESSAGES
ALTr COUNT EQUAL 10 ZeRU ARE ANSWERED WLITH STATUS ZERUY,

WE Wy Ne U W Ve Wy e W WS

CAaLbL: RETUKN? LInk
ACO MODE=OP(US13) +0: CONTROL
AC1 COUNT +1: INPUT
AC2 CuUr CUkr ¢2: OUTPUT
AC3 L INK BUF
00000'055024 A34: STA 5 SAVE,?2 i NEXT UPERATIUNS
00001'152400 A34l: Sub 2s2 ; BUFSE 05
00002'006006 WAITEVENT ; WALT EVENT (OP,CUUNT,BUF,
00005'000777 JMP =1 ; t0: wAIT NEXT);
00004'024443 LDA 1 A347 ;
00005045426 STaA 1 ADDRESS, 3 ; ADURESS «CURs=NEXT UP;
00006025004 ASd11:LDA 1 SENDER,2 T T
00007021430 LDA 0 KESERVER, 3;
00010'101004 Muv U,0 SZRr ' i AF RESERVEKR,CUR<>Q AND
00011'106405 sus Orl SKNK ; SENDER.BUF<>RESERVER.CUK THEN
00012'000402 JMP Y i 50710 REJECT T3
00013'0004eb JMP A34S i
000141021006 LDA 0 MESS0,2 ;
00015'101225 MUVZK 0,0 SNC ; IF OP(15:15)=0 THEN
00016000427 JMP A346 ; GOTO SET CUNTROULS
000171025425 LDA 1 BUF, 3 ; '
00020'125405 INC 1,1 SNR } LF BUF ,CUR==] THEN
00021000417 JMP A344 ; GUTU KETURN Ii;
00022'025007 LDA 1 MESS1,2 ;
00023'125005 MUV 1,1 ONK ; LF CUUNT=0 THEN
00024000414 JMP A3qd i GOTU RETURN LT3
00025'011424 I1s¢ SAVE, $ ; RETURNs= InPUT;
00026'101222 MOVLR  0ru SZC i IF 0P(14:14)=1 THEN
00027'011424 182 SAVE, S ; RETUKNS= QuTrUT;
00030'155000 Asd4g: MOy 25 ; ’ '
00031'030040 LDA ¢ CURr ;
00032'0550¢5 STA 3 BUF , 2 H BUF ,CUKSSBUF;
00033'025410 Lua 1 MESSE2, 3 ; '
00034045026 STA 1 ADDRESS,2 ; ADURESSCUKISMESS2.BUF;
000351025407 LDA 1 MESS1, 5 ;
000361045027 STA 1 CUUNT,2 ; COUNT,CUKS=MESST ,BUF;
00037'0035024 JMPe SAVE,?2 ; RKETURN;
As44: ; RETURN LT3
00040'102401 = suB 0,V SKP ; STATUS:= 0 OR
00041'020107 A345; LDA 0 SILLEGAL STATUS:=ILLEULAL;
00042'126400 sub 1,1 ' ; ‘
000431006007 SENDANSHER ; SEND ANSWER(STATYS,0,ByF);
000441003426 JrPe ADURESS, s ; o010 AUDRESS,CuRr;
' A34b: ) ' } SET CUNTRUL:
0004571012¢0 MUVLR 0,0V ; RETUKNS= CUNTRUL;
000461000762 JMP A3u2 H RETURN; .

00047'000001'A347: A34} i NEXT EVENT ’
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} PROCEDURE WALT UPERATIONCIIMER,UEVICE,BUF,CUR,
; ' ' ' - BUF, MUDE, CUUNT)}
3 WAITS FOR AN INTERRUPT UR TIMER OR EVENT AFTER pUF 4 CUR.
7 TRANSPUT MESSAGES ARE HANULED AS FOR NEXTUPERATION, WIThH (HE
; EXCEPTION THAT THE PRUCEDURE RETURNS AFTER A SENDANSHER,
; CALL: ' ‘ KE TURNS LINRS
; ACO TIMER - TIMER(MODE(0:13))
; AC1 DEVICE DEVICE (CUUNT) =
} ACe CUR CUR(CUR)
; AC3 LINK " CUR(BUF)
;
7 RETURNS:
;i +0¢ TIMERK EXPIRED
P+l DEVICE INTERRUPT
P o+ed EMPTY MESSAGE RETURNED
R XY CONTROL
} +4: INPUT
i +5: outruT
’
00050'175400 A3408 INC 5,3 : 7 wAlT UPERATIUNS
000511055024 STA 3 SAVE, 2 i
00052'031025 LA P BUF, 2 H 3UF $=8UF ,CUR;
00053'151415 INCH 2r2 SNKR ; 1Ff BUF.CURz==1 [HEN
000541152400 SuB 2,2 ; BUF:=03; '
00055'006002 WAL } NALT(TIMER,DEVILE,BUF,MODE,CUUNT)}
00056'015424 A3401:DSZ SAVE,3 i +0: TIMEK; ' ) )
00057'030040 LDA e LUR i +13 INTERRUPI
00060'0034¢4 JMPe SAVE, 3 ; +2: ANSWER(IRR);
00061'011424 1s2 SAVE, 3 ; +3: MESSAGE:
00062'011424 152 SAVE, 3 }
000637024403 LUA 1 A3404 }
00064045426 STA 1 ADDRESS, S ADURESS,CURSSEMPTY RETURN;
000651000721 JMP A34L ; w0I0 TeSt mMESSAGE;

00066'000056'A34043A3401

-
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00067'030040
00070'0550¢e24
00071'031025
00072'035010
00073'045010
00074'030G040
000751025026
00076'031025
00077'166400
00100'006007
00101'171000
00102'0244¢5
001035'107404
00104'126000
00105'0450e25
00106'003024

00107'161762

00110'031025
00111'025007
00112'125004
001131025004
00114'030040
00i15'i012e22
001161045030
00117'001400

00120'025026
00i21'1012e2
00122'045031
00123'001400

CALCULATES THe NUMBER OF

BUF OF CURRENT 1S SeT Tu

We W WA We WA Na e e

CALL:
ACOQ STATUS
AC1 SPECLAL ANSWER
AC2 ‘
; AC3 LINK
A3S: LUA P CUR
S1A 3 SAVE, ¢
LuA e BUF,Z
LDA 5  MESSZ,2
STA i MESSE, 2
LDA 2 CuUx
LDA 1 ADDRESS, 2
LDA P BUF, 2
suB 3,1 )
SENVDANSWER
MOV 3,2
LDA i A350
AND 0,1 SZKr
ADC 1,1
STA 1 BUF, 2
JMPe ' SAVE,?2

A350: TB2+78847811+1614

PROCEDURE RETURN ANSWER(STATUS);

[RANSFERKED BYTES AND KETURNS

THE BUFFER, IF STATUS CUNTALNS UNE UR MURE CLEAN BITS,

-1,

RETURN?

STATUS

DESTROYED

CUK

DESTRUYED

RETURN ANSWEK:
BUF ¢= BUF,CUK;
BYTESs= ADDR.CuUR;
MESS2.BUF3=SFECLAL;

BYTES;=BYTES=ADURESS.CUR;

W We W Wa We Wy WS We e W

MASK:= CLEAN BITS;
BUF sCURS==1

ELSE BUF,CUR:=¢}
 KETURNj

| We WE Ve e W

} CLEAN BITS: 0=2, 6=11, 14

PKOCEDUKRE SET RESERVATIUN(MODE);

’

H CALL: RETURNS

} ACO MODE (0313) MOVE(0212)

; AC1 ‘ VESTROYED

;7 AC? CUR CUK ’

} AC3 L INK DESTROYED

A37: 7 SET KESERVATLIONS
LDA P BUF, 2 ; 3UF 12 BUF,CURS
LDA 1 MESSL,2 H SENDER:=S MESS1.BUF;
MUV 1,1 Szr } IF SENDER<>(Q THEN
LUA 1 SENDER,2 SENDER:=S SENDER,DUF;
LoA 2 CUR ; " B
MOVZR 0,0 SZC 5 1F MODE(13:13)<>0 THEN
STA 1 RESERVER,2; RESERVER,CURS$= SENDER}
JMP +0,3 H RETURN;

7 PROCEDURE SET CUNVERSION(MODE);

; CaLL: - RETUKRN:

3 ACOQ MOVE(O312) MOLDE(O:1l)

i AC1 - VESTROYED

i AC? CUR CUK

;7 AC3 LINK DESTROYED

A38: 7 SET CONVERODIUN

©Lba 1 ADDRESS,2 ;5  TABLEI=MESS?2,.BUF,CUR;

MUVZR 0,0 SZC i IF MubEb(l12312)=1 TrEn
STA 1 convTt,2 ; CONV TABLE,CUR3= TABLE;
JmP +0,5 ; RETURN;

SEND ANSWER(STATUS,BYTES,BUF)}

LF (STATUS AND MASK)<>0 THEN
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001241025031
001i25'125005
00i26'001400
001271107000

00130'131220
v0131'021000
00152'101003
00135'101300
001341030143
001350143400
001361030040
00137'001400

00140'131220
001411025000
00142'05%5000
001431034147
001441175005
001451125300
00146167400
00147'107003
00150125300
00151'035000
001521045000
00155'145100
00154000762

PROCEDURE CONBYTE(BYTE);

p;

COMMENT: CARRY CUNIALNS ADDR(15:15;

’

; CALL: RETURN:

} ACO BYTE BYTE (CONVERTED)

} ACH DESTROYEV )

; ACe CUR CUK ’

; AL3 LINK DESTRUYED

A39: DA 1 ConvVis2 7 CONBYTES

' MUV 1,1 SNR H IF CUNV TABLE.CURS>0 THEN

JMNP +0,3 ; GEiBYTE(BYTE+CUNY jABLE.Cux,BYE)
AVD 0,1 ; REITURN; T - '

7 PROCEDURE GETBYTE(ADUK,BYTE);

; CALL: ' RETURN:

; ACO ' 3YTE

i ACY ADUR ADDR

; ACe CURr

7 ACS L INK DESTRUYED

A40: MOVZIR 1,¢ ; GEIBYTE:
LDA ¢ +0s2 ; vALues= 0, (AUDR//2)3
MOV 0,0 SNC ; 1F ADLK(15:15)=0 THEN
MOVS 0,0 ; BY|E$= VALUE(027)
LUA 2  «255 ; ELSE " I
AND 2,0 ; BYTES= VALUE(BI15)/

A4Q0: LUA 2 CUR ; ’
JMP +0,3 } RETURN;

} PRUOCEUURE PUTBYTE(ADDR,BYTE):;

;3 BYTE MyST BE IN THE RANGE 0 TO 255,

; CALL: - RETURNS

i ACO BYTE BYTE

;7 OACH ADDR ADUR

; AC? CUK

;7 AC3 LINK DESTROYED

Adls MUVZR 1,2 i PUIBYTE:
LDA 1 +0,2 ; VALUES=S 0, (AUDR//2)i
STA 3 +0,¢ i SAVE(LINK); '
LDA 3 .M256 ; '
MOV 3,3 SNC ; IF AODK(15:15)=0 THEN
MUV S 1,1 H VALUE(G:7):= BYTe
AND 3,1 ; ELSE
ADD 0s1 SNC ; VALUE(BS15)3= BYIiE;
MUVS 1,1 ; ' )
LDA 3 40,2 ; RESTURE(LINK);
STA 1 +0,2 ; Ue (ADDK//2) 2= VALUL;
MUVL eri ;

[ 4

JMP A4Q0

RETURNJ



T 0007 MUUOO

00155'030040
00156'055024
00157152400
00160'034146
001611125203
00162'151201
00163%115220
00164'175404
00165'000774
00166'125260
V01671141000
00170'000414

00171'030040
001721055024
00175'176400
00174'030146
0oi7sri011¢20
V0176175100
0017/v136412
00200'1360400
00201'101100
00202'151404
00205'000773
00204'030040
00205'005024

PROCEDURE MULTIPLY(0P1,0P2,RESULT)
COMPUTES RESULT:= OP1xUP2,

;

H

H CALL:

i ACO UP1

;7 ACH P2

;7 AC2

7 ACS LINK

Ades LOA l CUR
STa 3 SAVE,?
SuUB 2,2
LDA 5 +Mlb

A420¢ MOVK 1,1 SNC
MUVR 2,2 SKP
ADVDZR 0,2
InC 3,3 SZr
JMP A420
MUVECR 1,1
MOV 2,0
JmP AUl

PrUCEDURE DIVIDE(DIVIDEND

14

; CALL:

7 ACO UCIVIVEND

; AC1 DIVISOK

; OAC2 i

5 AC3 LINK

A43: Lua 2 cur
S1A K3 SAVE,?2
Sug 3,3
Lua 2  JM1b
MOVZL 0,0

A430: MOVL 3,3
SuBe 1,3 5z¢C
Sus 1,5 '
MUVL 0,0
InC 2,2 SIR
JMP A430

AdSls LDA P CUR
JMPeo SAVE, 2

RESULT:
RESULT(0:15)
RESULT(16331)

Cur

T DESTRUYED

i MULTIPLYS

; SAVE (LINK);

; RESULT(0215)¢= 07
H STEPS:= 167

H COmMMENT

7 ’ MULTLIPLICAIION
; AS SHOWN LN
} HOW 10 USE
i THE NOVA

i CoMPUTERSS
’

; RETURN;
yDIVISUR,WUUTIENT,REMALNDERY);
RETURNS o
GUOTIENT

DIVISOk

" CuRr

REMAINDER

; LbIVIVE:

H SAVE(LINK)

i AlGH PARTSs= Q3
H STePS:= 1675

’

; COMMENT:

H DIVISIUN

; AS SHOAN IN
; nOw TO USE
’ THE NOVA

; COMPUTERS;
’

} RETUKRN;
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i PROCEVDURE BINDEC(AUKRD,ADDR,CUR);
; CALL: RETURN:
3 ACO WORD DESTROYED ’
;i AC1 ADDR DESTROYED
; AC2 CUR Cuk
;7 AC3 LINK DESTROYED
002061055024 BDOUs STA s SAVE, 2 ;i SAVEI=LINK;
00207'045027 STA 1 SAVE+5,2 i COUNT:=AUDK;
00210'041025 STaA 0 SAVEL,2 ; SAVElg=WURD;
00211'034423 LDA s BDOY ; ’
00212'0550¢26 STA 3 SAVE+2,2 i SAVE+2:=ADDR,TENTABLE}
; NEwW:
00213'025025 BLO1: LULA 1 SAVEl,2 H #URD;=SAVELS
002141937/0¢26 " LuAe 3 SAVE+2,2 i TENSSWURD (SAVEZ) S
00215'011026 Isz SAVE¢2,2 4 SAVE23=SAVE2+41)
00216'161005 MOV 3,0 SNKR IF TEN=0 THEN
00217'000407 JhP ' BLO3 G010 PUTBYTES
00220'020155 LUA 0 U8 BASEs= nwo"; ’

CREATE:
00221tvl6ede2 BLO2: SUBZ 3,1 SZL NORD ISWURD=TEN;

IF TEN<SWURD (HEN

4
’
;
;
;
;
00222'101401 INC 0,u SKP ; BASE:=BASE4+]l ELSE
00225'167001 ADD 3,1 SKP ; BEGIN )
o ‘ ' ; AOKD :=wWORD+TEN;
00224'000775 JMP 8Doe } SAVEL1 t=WORD?
00225'045025 S1a 1 SAVEL,2 ; 3010 PUTBYITE;
; ENCS g
00226'025027 BDLOS: LDA 1 SAVE+3,2 i PulpylEs
uoea7'vi1o0e7 18z SAVE+S,2 i ADURSISADLKR+1;
00230'006175 PUTBYTE ; PUTBYTE(KURD,ADUR); !
00231'101004 MOV 0,0 SZR ; IF WORD<>0 THEN
00232'000761 JMP Bpo1 ; GOTO News
V0235'0050¢e4 JMPE SAVE,?2 i RETURN; :
00234'000235'8L04s: ,+1 ;
002351023420 10000 :
00236'001750 1000
00237'000144 100
00240'000012 1v i
00241000001 1

V0242'000000 0
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i PROCEDURE DECBIN(CADUR,CUR,WORD);

H CALL: RETUKNS

¢ ACO ' DESTROUYED

7 ACt ADUR BINARY NUMBER

i ACZ LUK CuR

3 AC3 LINK DESTROUYED
00245055024 Dboo: S1A 3 SAVE, 2 7 SAVESISLINK;
002441045025 STA i SAVEL,Z2 ; SAVEl:;=ADULR;
00245126400 Sub 1,1 ; ‘
00246045026 STA 1 SAvE+2,2 7 wWORDL:=O0}
002471025025 DBUL: LDA 1 SAVEL,? ;
00250'011025 182 SAVEL,2 } ADDR:=ALDK¢+1}
00251006174 GETBYTE ) ; GETBYTE(WORD, ADUR);
00252'024135 LDA 1 L 4B P ‘
00253'034415 LDA 3 DBV ;
00258116032 : ADCz# 0,3 s¢C ; IF NUMBER<10 THEN
00255'122423 SuByz 1,0 SNC ; 1F NUMBER>=(Q~
00256'000410 JMp ' bBoe ; BEGIN
002571025026 LDA 1 SAVE+2,2 ;
00260'135120 MOVZL 1.5 H
002611175120 MOVZL 35,3 ;
00262'167120 AUDZL 3,1 ;
002631107000 ApD 0,1 7 WORVL:SWURUR10+CHAR=4Y;
00264°'045026 STA 1 SAVEs2,2 } SAVEQI=WURD;
00265'000762 JMP DBO1 ; -~ GUTU NEw;
V0266'025026 DBOC: LODA 1 SAvE+2,2 H
00267'005024 JMPo SAVE,?2 ;

00270'000072 Do0sSs S8

-e

i * & % k X Kk EnD GF SYStTEM yTILLITY PRuC;DuRtS Kk Kk kX

«END

[ .



