
ASC 
NASCOM BRUGERGRUPPE, SIDEVOLDEN 23, 2730 HERLEV; (02) 91 71 82 gironr .• 8-1.3 .. 50·--2·9·-

• 

HEJ!!! 

Dette er første n~ af meddelelser fra Nascom brugergruppe. I bedes 

venligst besvare spørgeskemaet bagerst i bladet og fremsende det til 

ovenstående adresse • 

. ( 

På samme adresse modtages også programmer (meget gerne i en kopibar form) 

fra~ og i alle sværhedsgrader. 

Vi vil efter modtagelsen af skemaer fastlægge gruppens arbejde, som vi 

håber vil blive til glæde og fornøjelse for alle parter. 

Da dette nr. ikke er den rene filantropoli,bedes I indsende 8,50 kr. på 

vedlagte girokort for dette første nr. (til dækning af kopiudgift og porto). 

Men -derefter må vi blive enige om en eller anden form for betaling for 

medlemsskab {jævnfør spørgeskema). 

Indhold; 
Flashing signal, opgav 0 

Nyttige routiner i Z su kode 
Køb-salg, ugedage 
Nas-sys på N1 
Renumber 
Bench marks test 
Z 80 Mnemonics 
M5,- Højniveau sprog til N1 
Forhandlerliste 
Spørgeskema 

side 
side 
side 
side 
side 
side 
side 
side 
side 

- side 

2 
3,4 
5 
6 
7-9 
9 
10 - . 

11-16 
15 
17 

-· - ... --· -

Vi håber på mange reaktioner på dannelsen af denne 

danske N A S C O M BRUGERGRUPPE. 

sfr Asbjørn 
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FLASHING SIGNAL: 

Det er nødvendigt ved særlige programmer at have et 'flashing' signal. 

Denne routine tænder og slukker et bogstav med variabel tidsinterval 

· for tænd og sluk. 

Oc50 · 

C53 

C55 

C56 

C59 

C5B 

C50 

C5F 

C80 

C82 

C85 

C87 

21 EO 09 

OE 3F 

71 

CD 80 OC 

OE 20 

71 

CD 80 OD 

C3 53 ·OC 

06 40 

CD 35 00 

10 FB 

C9 

D80 06 40 

D82 CD 35 00 

D85 10 FB 

D87 cg 

LD HL,9EOH 

LD C,? 

LD(HL),c 

CALL C80H 

LD C,space 

LD(HL), C 

CALL DBOH 

JUMP C53 

LD B, 40H 

Call KDEL 

DJNZ C82H 

RET 

Tændtiden kan regulerea i C81H 

Sluktiden kan reguleres i D81H 

Opgaven: 

Tænkes løst v.h.a. basic. 

Kender du udtrykket primtals~rken? 

sæt pointer til midt skærm 

sæt? i C 

sæt? på skærmen 

Kald on routine 

sæt blank i C 

sæt karakter på skærm 

kald off routine 

hop til start af on/off pgr. 

sæt tidspause 

delayroutine i monitor 

gentag indtil B er O (7ms x 6~; 

tilbage.til hovedprogram 

Det er en række tal,hvor der ikke findes et primtal. Prøv om du kan finde 

en sådan ørken, hvor der mindst er 50 sammensatte tal mellem 2 efterføl­

gende primtal. 

Sv~r bringes i næste nr. og eventuelle løsninger kan indsendes til redaktione~ 
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Nyttige routiner i Z80 kode: 

multiplikation 8bitx8bit. 

faktorer i E og C,produkt i AE 

AF mult8 XOR A 
0608 LD B,8 
CBlB 

3001 
81 

lF 
CBlB 

lOF~·' 

C9 

M8 

- RR E 

JR NC,$+3 
ADD A,C . 

RRA 

RR E 
DJNZ M8 

RET 

multiplikation 16bitxl6bit 

faktorer i DE,AC, produkt i HLAC 

210000 multl6 LD HL,O 
0610 LD B,16 
lF RRA 
CB19 RR C 
3001 Ml6A JR NC,Ml6B 

19 ADD HL,DE 
CBlC Ml6B RR H 
CBlD RR L 
lF h.R A 
CB19 RR C 
10F4 DJNZ Ml6A 

C9 RET 

_CLEAR ACC 

SET COUNTER 

1. FAKTOR IBIT I CY 
DET VAR NUL 

ADD MULTIPLIKAND 
ROTET ACC IND I CY 

COUNTER EJ NUL 

CLEAR ACC 
SET COUNTER 
l.FAKTOR I CY 

DET VAR NUL 

ADD MULTIPLIKAND 
ROTER ACC IND I CY 

-·· . 

COUNTE:R EJ NUL 
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.Division 8bit med 8bit 

E er dividend, C er divisor, Aer kvotient og B er resten. 

AF 

0608 

CB13 

17 

91 

3J01 

81 

10F7 

47 

7B 

17 

2F 
C9 

Division 16bit med 8bit 

dv8 

d8a 

XOR A 

LD B,8 

RL E 

RLA 

SUB C 

CLEAR ACC 

LOOP COUNTER 

ROTER CY IND I ACC DIVIDEND 

CY VIL VÆRE UDE 

FORSØG AT TRÆKKE DIVISOR·FHA 

JR NC,$+3 SUBT? GODT NOK 

ADD A,G GENSKAB ACC SÆT CY 

DJNZ D8a 

LD B,A 

LD A,E 

RLA 

CPL 
t<t=T 

PUT REST IB 

HEUT KVOTIENT 

SKIFT SIDSTE RESULTAT BIT 

KOMPLEMENTER BITS 

AE dividend, 0 divisor, E kvoti_ent, A resten og CY ON for overflow 

(hvis A>=C som input) 

B9 dv168 CP C CHECK FOR OVERFLOW 

3F 

DB 

0608 

180500 

91 

37 

05 

280c 

CB13 

17 

38f6 

91 

301'4 

81 

A7 
10F4 

CB13 

09 

dv168a 

dv168b 

dv168c 

dv168d 

CCF 

RET C 

LD,.B, 8 

JR dv168c 

SUB C 

SCF 

DEC B 

A>= C 

LOOP COUNTF.R 

SUBT DIVISOR 

TVING RESULTAT TIL1 

JR Z, DV 168d COUNTER ER 0 

RL E TOTER CY IND I ACC DIVIDEND 

RLA 

JR C,dv168a BEHØVES 9 BIT ACC 

SUB C PRØV AT FRATRÆKKE DIVISOR 

JR NC,dv168b SUBT OK, UD A 1 

ADD A,C GENDAN ACC 

A.~D A GØR CY TIL 0 

DJNZ dv168c COUNTER IKKE 0 

RL E 

RET 

HENT SIDSTE RESULTATBIT,O CY 



KØB - SALG 

TINY basic +super tiny basi.c sælges til EPROMs pris 330 kr. Kræver udvidet 

N 1 • 02 - 9 1 7 1 82 

Fra London importeres NAS-SYS til Nascom 1 i 2 EPROM sælges med klub­

rabat til p.t. 301,50 kr. (klubrabat 15% på 25 pund). 

Der er forhandlinger om ydelse af 10% rabat på udstyr til Nascom indkøbt 

gennem klubben. Nærmere oplysninger i næste nr. 

----------------------------------------- ---

• 

• 
• 

ØtJSteG'p 

0 rem asbjØrn lind 
10 els 

Redaktionen 

20 print "programmet finder ugedage i det 20. årh." 

30 read a$ 

40 dim u$(7) 

50 print 

60 for k=l to 7 
70 read u$(k) 
80 next 

90 input"dag,måned,år:";d,m,a 
100 if d<O or d>31 then 140 
110 if m<O or m">l2 then 140 
12.0 if a<.1900 or a'>l999 then 140 
130 goto 150 

140 print"forkert datoangivelse":goto 

150 a=a-1900 
160 if m<3 then a=a-l:m=m+l2 

170 m=m-3 
180 x=int(365.25xa) 

190 y=int((l53xm+2)/5) 

200= n=x+y+d-306 

21~ r=n-int(n/7)x7 

90 

220 print"det er en";u$(r+l):print:print 

230 goto 90 

240 data, mandag,tirsdag,onsdag,torsdag 

250 data fredag,lØrdag,sØndag 

I I 
• • 

I 
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NAS-SYS på NASCOM 1 

(samtidig med T4 eller T2) 

T4 a" ] I T4 b" I 
'Nas-sys aj !Nas-sys b'I 

ci: .. --:. -=-~ -=--i 

~ i almindelige fatninger 

~ i WIRE-WRAP sokler, der kan gå ned i 
moderkortets monitor sokler 

4 4 dobbelt omskifter til printmontage 

Printpladen parallelforbi.nder alle ben på a" og a' og på b" og b' 

undtagen ben 20, der er ført til den 4-dobbelte omskifter således: 

Fra moderkort 

monitorsokler 

ben 20 

+ 5v -f 1k 

• I 

a 

b 

I 

;,-->--til a, (20) 
-- I 

1 f--til a"(20) 
I 

b'(20) I .. -til 
_✓, 

I f--til b 11 (20) 

►-til a"(20) 

I f--til 8 I (20) 

: &--til b"(20) 
I 
I 
I ø--til b' (20) 

Fordel: Du kan bruge alle dine gamle programmer, samtidig med at 

få NAS-SYS fordele - bl.a. en god skærmeditering - basic bliver en 

drøm at arbejde med - memory bliver overhovedet ikke berørt ~f. et 

monitorskift. Du kan bruge prog~ammer beregnet til N2. 

Ulempe: Du bliver r.0d til at lære nye monitorroutiner at kende • ..... - - --

SIDSTE NYHEDER, 

der er udviklet et styrekort til miniflop (4 på et kort) med 

dobbelt side og dobbelt density indeholdende et CMP styresystem. 

Den varmeste nyhed: 

der er under udarbejdelse et interfacekort (dansk produceret) til 

2 stk. Philips minicassetteenheder (6000 baud), hvor man forsøger 

at oversætte COMAL til Nascom. 



• 

• 
• 

Basic renumber(til Nl og N2 16k udgave). 

Denne renumber er skrevet i maskinkode med start i 4EOOH. 

Den skifter nr. på alle sætninger og på alle henvisninger efter 

GOTO, GOSUB, THEN; RESTORE, ON .. GOTO og ON .. GOSUB. 

Da Nascoms 8k basic er ret uigennemsigtig og da programmet skal 

fylde mindst muligt er der fØlgende skØnhedsfejl! 

7 

Hvis der ikke er plads til det nye linienr. efter henvisningerne, 

sættes en stjerne og der udskrives:" EJ UDFØRT nnnn" med det 

nr. der skulle havet stået der .. Hvis der er flere af disse udskrives 

de i nr. rækkefØlge med laveste nr. fØrst!Man kan afhjælpe dette 

problem ved at gØre god plads efter henvisningerne . 

Hvis det nye nr. fylder mindre sættes ~tjerne bag tallet, men det 

betyder intet for kØrslen. 

Hvis der er henvisning til ikke eksisterende linienr., sættes stjer­

ner, der udskrives ingen fejlmelding!!!! 

4FC8 - 4FFF 

4EOO - 4FC7 

4DFF 

z 
30FA -

Stack til renumber 

renumber routinen 

stack 2 til renumber + stak til basic 

basicprogram 

Der er ikke taget hØjde for fØlgende: At renumber stack 2 går ned 

i basicprogrammet. Det vil dog kun ske med meget lange ba~Jcpro­

grammer. Hver basiclinie bruger 5 bytes - en ON linie bruger 

3x..(antallet af henvisninger)+2 i stack 2. 

Renumber i brug. 

Når basic programmet spØrger memory størrelse tastes:19960nl 

Når du Ønsker at renumber tryk på reset - tast E 4EOO nl· 
Hvis der ingen fejl er skrives "slut" og en tilfældig tast ned­

trykkes og du er tilbage i basic igen. 

Ved fejl skrives fejlmelding, er der flere end 11 stoppes programmet, 

der kan fortsættes efter afskrift ved at trykke tilfældig tast (skærm 

slettes), derefter som ovenfor. 

Programmet går ud fra at du starter med linienr. 10 med en linie-



afstand på 10. 

Hvis dette skal ændres gØres fØlgende: 

DOKE 19976,liniestart: D6KE 20293,linieafstand nl 

Renumber med nascom 2 

Der er i programmet søgt undgået monitorroutiner så vidt muligt. 

Ved brug i N2 skal der ændres fØlgende: 

4El8 30 rettes til 4El8 10 

4EC0 30 4EC0 10 

4F57 CD 3E 4F57 CF 00 

•• 4F7B lE 4f7B 0C 
4FA9 CD 3E 4FA9 CF 00 
4FAD oc 10 4FAD fd ff ____ .. ., ... ~ • ·- -

:" 

)(EN U /1-f .8 ER. RO V I I A.) .-. C 

L/Eoo l/ F C 8 

.. 
'-/Eoo Pl>. -< I Ft= l/ .L> 31 ~7 1/ F :Z I 5-8 
l/EO<f DR 00 22 C7 '-I F 2/ 019 O? CB 
'I E I 0 .;l_ z q_;= L/~ ·CD 7Y l/F 2/ ,c '9 9q 
'I G J g 30 4D 7E i/F C/1 ~19 4 t= 26 27 

' 'IE 2 o EB EJJ 52 Et,- c, ~.s" 3E 8'-8 cq 
'-IE ;2.g 2)5 E I· Cl Cb E!i E..1)' .ls I 29 S-D •• 'lt=3 o /F l=E 8S ~Js I ~ l=E g13 2.g I I 
t/G 38 I 3 J:.E ec 2g 013 l=E 89 2a 2~ 
9 t; l/·o 0 ~- El El El -1s l)3 C.b 3C 23 
l/E 1/a C:6 IH C.6 02 c~ Ol I 8 Z>C, __ : p 6 

• l/-E 6-o FS q.;- OE Do ES ,Cl) 7S 00 6l> 
l/ i? b"'g F..lJ .7'1 FF ;]) .1) 2- I CR l/ 1= PE - ---2-B f~ -60 FF 20 OL/ <. ?> 3<o 2C Z.3 7c- PP 

.1/E{,B- FE ~o 28 I./ 13 !=E 2C 20 02 q~ 
C. l/G" 70 3b I= - !=E 30 FR 7C.. l/E l=E E3 . f-

1/G" 7 8 · 311 FR 0-C .4E 78 ~-? 28 27 72 
l/~ ~ 0 e I FD 77 !=E 2 J 00 Do ..J)i) /sP vi;- gg ~ I C ft L/F 20 E':J- 2q 29 l) I 41 
V t;" q o J q :JJD 7G 00 -:V6 3o· SI= Ib CD -ve 9 8 00 I CJ Dl) 2 ?> I o ED r-.l)· 7S 6E 
Yt: Il o ;:. j) !=D 7t/ F c. C2> g9 y r- cl 2>E 
Y1: f)& c, FI· I & g/ .3 " 2/1 2)1) 77 Pl:>-

.1./GEo DO Ol/ .J)l) 23 2 '3. 18 ...ao oc r-q 
·L/t: 13,8 I 8 Flt 1-.D E~ 2>D El -2 I ,Cft l)3 
YE,C o. . 30 CD 7E lt F FZ> 2 I l=F 'il) 92 
t/E C 8 q;:; eF . l/.P 'J:) S' L=S" != j) ES El 38 t 

i 

'11:J>o :i) J) ES 1)/ 27 l-D S-2 }:i.) ~8 EP I 
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l( l: l)g 47 4~ 28 {, '_?, G s- 1=,D t, L: PD p:._ 1/ ,-
1./F Eo ~7) 60 'F-C t--1) 42 20 5-2 10;. v--, , I 

t/ ~ E 8' JJ]) Es :D.D 2 / "BD l/ r-- FD Et,-- c:- '-I 

0 L/EFO ~]) 2! iz '-f F· 31.? 2F 7>.Z> lj f:- OD 
l/E'F& oo JJ.D 0 I Cf h 0/ E.l) l/2 60 
l/P O o p .z I- c; l/E oq I= D 77 00 FD 0 6-
i/ r- 0 g ~3 J).J) .23 '])]) 23 OD .20 El/ gB 

· 111=!0 0 I 0~ 00 2 I C It '-I ;: 3c 30 OD 
1/ F I g ~E I= R ~o l/ i= ·oEJ 23 /8 P.8 CC 
"t= ~ 0 FJ) El FI> 7E !=€ BC) !=it i./ 1= Cl? 
'Ir- 2 ~ i/ F 2S OL/ 03 273 36 2D P.D 79 
1/ ,:3 0 SE 00 PD ~-b ;::. ,=. E'D ~o 1)1) R-9 
'I F 38 -El C{ I CD g '1 '-I p It g,F El b-. €' 
Y F 'Io :l B 72 :2. B 73 2 I Oll 00 I q OE 
1/ F 1/ i ,Q 2 ,C7 l./~ El C:3 C I 4E E 1:,- 67 
l/F S-o c~ E.l) S--8 C t= l/F 2/ 4o 00 23 
1/FS-& /q 3E OB l::, C 20 06 CI> :3F P6 

• 'f F 6 O 00 i~ 7Y yp. E 5- 0~ 0/? 22. S'i:-
l/ 1= 6 g fl F Dl 21 ~3 '-/P ED io ~" 

c" 1./F '7o GI ·c I IB. C I 2../ 0 ft 08 ;2. ~ 8P. 
qf 7g cF YF EF -1 E. 00 c'3 b'"'E 26 3C 

• L/ F 8 0 S'~ 2 !, YE 2'3 96 2 ~. 7ft 33 '-/F 
1/F 8 8 CO, I I , F [3 F-F FD / 9 c~ :3 I. 313 

l/FC,o F~ l/ ZJ ED ttl3 Cl= l/ F 21 I 8 Clr 
l/1=0 ~ Oo /9 22 CP. VF QI 0 I./ 00 l/5 
lf 1--fJ 0 2 / l}P. y i= clJ b13 C.F '-/ j:. en 6 I 
V1=&k 30 CD 3E 00 C3 oc /0 6'"'3 El/ 
VF'e>o l/ c , b-S" SY -1/S- t{ li 20 b~ 11'/ 3C 
lf F88 V rr., ~D 52 ~V 3ft Io 27 E8 7C 

-1/1=co. 03 61/ - o-o 0/t 00 O I 00 00 8/ ; 

-:. 

BMl 300 PRINT 'S' BM6 300 PRINT 'S' 

• 400 FOR K=l_'.I'O 1000 400 K=0 

BErJCH 
500 NEXT K 430 DIM M(5) 
700 PRINT 'E' 500 K=K+l 
800 END <.,;) 510 A=K/2*3+4·5 

TEST BM2 300 PRINT 'S' 520 GOSUB 8 20 
530 FOR L=l TO 5 400 K=O 540 NEXT L 500 K=K+l 600 IF K<l000 THEN 500 • 600 IF K<l000 THEN 500 700 PRINT 'E' 700 PRINT 'E' 800 END 800 END 820 RETURN - -

BM3 300 PRINT 'S' . BM7 300 PRINT 'S' 400 K=0 400K=0 500 K=K+l 430 DIM M(5) 510 A=K/K*K+K-K 500K=K+l 600 IF K <1000 THEN ~ 00 510 A=K/2*3+4·5 700 PRINT 'E' 

Benchmarks BOG END 520 GOSUB 820 
f 

530 FOR L=l TO 5 i BM4 300 PRINT 'S' ,0 535 M(L)=A 

(Mitt&E~ l ~tv SN t'OtCE-12. Si. ' 400 K=0 540 NEXT L 

l ttøVLGt"!:ffi.vk ~) 
500 K=K+l 600 IF K<l000 THEN 500 
510 A=K/2*3+4-5 700 PRINT 'E' 
600 IF K<l000 THEN 500 S00END 
700 PRINT 'E' 820 RETURN 

I ~Ml-~/\-fi &rtu"fs Tl L '1-T 
800 END BMS 300 PRINT 'S' 

BMS 300 PRINT 'S' 400 K=0 
lbt=~ØMNG k"'N COM PU1t:)'2.i 400 K=0 500 K=K+l 

.. 500 K=K+l 530 A=Kt2 
INil?RIJl= t-tris:n&itif"D. 610 A=K/2*3+4-5 540 B=LOG(K) 

· 520 GOSUB 820 550 C=SIN(K) 
vtt2- i-1N~5 OG~ll iFS.1 600 IF K<l000 THEN 500 600 IF K<l00 THEN 500 

700 PRINT 'E' 700 PRINT 'E' 
Tutt Di Sk:.. ~oun N-2~, v~.s><.rt,i::;- · · 800 END '800 END 

820 RETURN 
O& INO J..i:r;SN//V(n • 
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THE Z80 MNEMONICS mo l 2 3 

0 NOP DJNZ JRNZ, JR 
d d NC. . •d . 

1 J~D LO LD LO 
BC, DE, HL, SP, 
nn nn nn nn 

I LO LO LD t_C,, 
(BC),' (DE), ~nn), \qt'\'\ A A IL 

3 INC INC INC lNC 
BC. DE HL SP 

4 INC INC INC INC 
B D H (HL) 

6 DEC DEC DEC DEC 
B D H (HL) 

' ,LD LD. LO LO 
B,n D,n H,n (HL) 

D 

7 ; 11.lA..I\ KLA UAA 1~r 

8 EX JR JR JR 
AF, d Z,d C,d 
AF . . . . 

9 ADD ADD ADD ADD 
HL, HL. HL, HL, 
BC DE HL SP 

A LD LD LO LD 
A, 

toE) r~·) A, 
(BC) (nn) 

B DFC DEC DEC DEC 
BC DE HL SP 

! 

C JNC INC INC INC 
C E L A 

D o~c DF.c DEC DEC 
C E L A 

E ILD LD LD. LO 
C,n E,n L,n A,11 

.. K.t«;A RRA CPL CCF 

0 1 2 a 

• t-1tD S,\ HA~~ Sa> 

t;~ t>er SV~R.T 
ftvort U06'rUGGu EfQ_I • 

• fi 6 

LD LO LD 
B,B D,B H,B 

LD LO LD 
B,C D,C H,C 

LD LD LD 
B,D D,D H,D 

LD LD LD 
B,E D,E_ H,E 

LD LD LO 
B,H D,H H,H 

LD LD LO 
B,L D,C H,L 

LO LD LO 

rHL) PHL) rHL) 
LD LD LD 
B,A D,A H,A 

LD ,~ LO 
C,B E,B L,B 

LO LD LD 
C,C E,C L,C 

LD LO LO 
C,D E,D L,D 

LD LD LO 
IC.E E,E L,E 

LD LD LD 
IC.H E,H L,H 

LD LD LD 
IC.L E,L L,L 

LD LD LO ,.. 
,rHL) [HL) 

..... 
_HL) 
LD LD LO 
IC,A E,A L,A 

14 fi 6 

io 

7 8 g A B C D E F 

LD ADD SUB AND OR RET RE.'T RET RET 0 
hHL), B B 8 B NZ NC PO p 

LD ADD SUB AND OR POP POP POP POP 1 
~HL), C C C C BC DE HI. • AF 

LD ADD SUB AND OR JP JP JP JP 2 
g1L), D D D D NZ, NC, PO, P, 

nn nn nn nn 
LD ADD SUB AND OR JP ~ OUT EX DI 3 
kHL), E E E E nn A,port ~sr>· 
LO ADD SUB AND OR CALL CALL CALL CALL 4 
WL), H H H H NZ, NC, PO, P, 

nn nn nn nn 
LO ADD SUB AND OR PUSH PUSH PUSH PUSH fi 
(HL), L L L L BC DE HL AF 
l 
HALT ADD SUB AND OR ADD SUB AND OR 6 

(HL} (HL) (HL) (HL} n D D D 

li?L), 
IAUU SUB ÅNJJ OR 11.:;T 11.:il 11.~,1 11.:;1 1 
A A A A 0 10H 20H 30H 

A 
LD ADC SBC XOR CP RET RET RET RET 8 
A,B B B B B z C PE M 

LO. ADC SBC XOR CP RET EXX JP LO. 9 
A,C C C C C (HL) SP, . HL 
LO ADC SBC XOR CP JP JP JP JP A 
A,D D D D D Z,nn C,nn PE, M,nn 

nn 
LO ADC SBC XOR r See IN EX El B 
A,E E E E Man· A.port DE, 

ual • HL 
LD ADC SBC XOR CP CALL CALL CALL CALL C 
A,H H .. H H H Z,nn C,nn PE, M,nn 

nn 
LD ADC SBC XOR CP CALL S-" Sff Stt D 
A,L L L L • L DD Man· Man· Man· 

ual • ual • ual !lo 

LO ADC SBC XOR CP ADC SBC XOR CP E 

tHL) 
(HL) (HL) (HL) (HL) D Il n n 

LD ADC SBC XOR CP ~, Rsr Kl:iJ' KlS"J F 
A,A A A A A 8 18H 28H 38H 

i 8 9 A B C D E F 

I 
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5: A high le·vel language in 3/4 K! 
MS SYSTEl\1-AN INTERPRETER~EOR l'i-IE NASCOM ONE 

...--"' 
\ -~ -.•. ,.- .--:~""· 

..,. 

-----,-:..,- . 
. -4),;.•,._.,. 

• .= ~~_1,,. Designed and lmplemented 

0.0 The MS Language by Raymond Anderson 

0.1 Nascom Implementation 
Tue MS interpreter was designed for implementation on small 8 bit microcomputers and the Nascom one 

standard system was an ideal choice because of its popularity and use of a fairly powerful processor (the 
280). 
0.2 Introduction 

Tue MS system is entered by typing EC60 when MS has been entercd into user RAM. Tue prompt 'MS:' 
should then appear at the bottom of the screen, indicating that the system is in the command mode. 
Commands which may be entered now are: 

1 Input a new program and destroy the previous one. System responds with a newline and waits 
for the user to enter a program. Input is terminated by a semi-co]on, which returns the 
user to the command made. 

L 

R 

E 

RS 

Llst 

Run 

Edit 

the program currently in store and return to command mode. 

the current program starting at the first symbol, after printing a newline. 

the current program, inserting the character pointer at the place the last instruction was 
executed-or where an error was found. 
{See section on editor.) 

RESET the Nascom. To.is will cause a return to Nasbug. However, the currcnt program and value 
of X will be maintained ready for typing EC60 to resume programming. RESET must 
also be used to star a looping program. 

0.3 lnitiaJisation 
' When entering MS for the first time after loading it, it is best to initialise the user work area by entering 

and running a null program. This is done as follows: (Underlined c~aracters are typed by the system.) 

MS:Input . , 
MS:R· 

MS: ~. 

(I.E. Terminate input after entering nothing!!!) 

(Null program simply results in a carriage return.) 

(System is now initialised.) 

0.4 Other commands 
MS will respond with a new prompt to any unknown command letter. 

0.S Errors on input . 
A backspace will delete the last character only when in input mode. It may seem misleading if used to 

backspace up a line. (Try it and see!) 
Backspaces can be inserted into a string in the program by using the INSERTcommarid in EDIT mod.e. 
Semicolons are illegal characters inside an MS program. ' 
Shift:-Backspace is a legal character in strings. 

1.0 BASIC MS LANGUAGE PRINCIPLES _ 

1.1.0 MS Arithmetic · 
The basic elements handled in standard MS are 16 bit unsigned integers, which are adequate for 
most games and simple simulation or number manipulation. Numbers are in the range O - 65535 
(decimal) and are modulo 65536 so 65536 seems the same as zero to the language. 

Operators permitted in MS are: d ,21.{." 

• (multiply) / (divide) + (add) (subtract) •i (·1) & (+1) 
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the last two are includcd for faster execution if required, and for compactprogramming ot loop 
control. (See later). 

1.1.1 The Stack 

An important aspect of M5 which is quite powerful once i~ is understood, is its stack based 
(Reverse polish) expression analysis. This system requires no parenthescs and it can be used to 
evaJuate arbitrary expressions quickly. The M5 algebraic system is similar to that found on some 
calculators and the analogy with a calculator is used in these n'otes. 

1.1.2 The Current Value 

On a pocket calculator, the idea of a current value is easy to understand as it appears on the display 
and is often called "x". In MS there is also a current value ( called "X"), and it is altered only in the 
foliowing circumstances: 
1) If a number appears in the program (not in a string) x takes its value. 

2) On encountering an identifier A-7 x takes the value stored there. 

3) On encountering a? (not after =) x takes its value from the keyboard. 

4) After a diadic operator ( / - + * ) x becomes the result. 

5) If x is incremented or decremented (using & or # ). 
1.1.3 Variables 

As in most other languages, MS has variables A-7 and a special one @. 

Une of these variables becomes current by simply quoting it in the program . 
(point 2_ above). 
X may be stored in asvariable by simply using =k where k is a variable name. 
lf =? is used, the current value (;x) is displayed as a decimal number on the screen. (This is how num-
bers are output in' MS). ' 
EXAMPLES (These are all legal MS programs-Try if unsure!) 
(i) A What is in location Ais now also in x (the current value ) . 
(ii) ABC x takes on the values in Athen B then C and keeps the value C. 

(iii) 23 x becomes 23. -· -- -- -- - ------

(iv) 23A x becomes 23 , then x becomes A (it. the number in A). 
(v) 23 456 x becomes 23 and then x becomes 456. 

" (vi) A=B x becomes A , then this value is stored in B. . 
(vii) A=B=C=D x becomes A, then this valuc is put into B , C and D. 
(viii) A=? D=? x becomes A and this is displayed, then x becomes Band is displayed. 
(ix) =?=A x what is in x (left from last program) is displayed and put in A). 

· N.B. If you want to check what is going on, put the characte~·s: =? in your program and x at these 
points will be printed. 
For neatness and readability use: =?"" which separates No's by a space. 
E.G. 23=?~' " l l l l l =?" will produce: 00023 11111 as output if run. 

1.1.4 Calculating . 
When a comma is encountered in an MS program, the value of x is put on the top of the stack­
pushlng down all other members. 
We can represent the stack diagramatically to show what happens. 

Irnagine the MS program A,33"BA where initially A= 1 and 8=2 
step: abcdefgh (could have run l=A2=3 befare) 

and follow it step by step: 
STEP SY"AOL M';ANC. Il too-STACK-botto~-~ y I top element of ■ t ack) 

----- ----- ------------------
• A load ~ l - - - - un known 
b • DU ■ h • t I - - - I - . 
c-d 33 lo11d 33 3J l - - - I 

• . push Il ·321 '13 I 33 

' • push • 33 3.J 33 I - 33 .. B load B 2 33 33 I - :13 
h - A lo•d A I 33 33 l - 3:1 -· ...... - --

Note that the toø·•••ber of the stack Is called V• 

So far, we have no means of removing items from the top of the stack. We do this by using 

operators such as + / * - . 
·The operators work on x and y ... nd put the result in. A, removing y from the stack. 
Operators therefore do the foliowing: 
Doer.ator Functlon 

• • : ,. •-• 
' • := & ♦ I 
♦ • := •+v 

• := )I-• 
• • :• ••v , • ·- ,,,. 

EXAMPLES 
Program A,B+=? 

step: abcdef 

• A 
b • 
C Ø 
d ♦ 
•-f • ., 

load A -I 
ø us h • I 
load 'l 2 
•:=x+v 3 
dlspla-, 3 

Re•arlls 

Thi• I• the øou~d sl~n on the Nasco• 
~uch faster than 9 )+ whlch Is •~ulva\ent 
w Is lost. Overflow not Jetected (~5 2.lt 
y Is \o,t. Underflow not detecte1. 
~ Is lost. Overflowlng bits put tn a 
~ Is lost. Aemalnder Is put In~ 

· lnitially A=l 8=2 

y Rest of etack 

----------------
1 - -
I - - - -
I 

Jhe proør•• dls"lavs the resu\t of A+B 

-
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Program to evaluate (2*3) + (7-2) and display it. 

Program 2,3*, 7,2c + = 9 i.e. add result of 2,3* to 7 ,2- and display. 
step: abcd e fghi j kl 

STFP SYMBOL MSAN~ 

• 
b 

2 

X 

2 
2 
3 
6 
6 
7 

v __ R•st,of_steck 

? 

C 
d 

• f 

. 
3 
• . 
7 

push • 
loatf 3 
x!=••v 
push " 
l oat1 7 

~ 
2 

,6 
6 

ø 
h • push• 7 

load 2 2 
7 6 -

?. 7 f, -
I & ::J/-X 

x:=x+v 
dtspla,t 

5 
Il 
11 

6 - -
J 
kl 00011 

NOTE The operators # and & only aff ect x and are equiva]ent to ,1- and ,1 + {although faster and 
shorter). , 

Irriagine we want to store the result of hiultiplying N by Min A. 

In Basic this. is A=M*N 
But in MS this is M,N•=A 

Here are some further examples of expressions: 
RASIC MS 

' Z=N•M•A 
Z=(N+MJ•A 

N.~•,A•=Z OR N•"'•~•••=l 
N,M+eA•=l. 
N.~1+,A,•4-•=Z 
N,•=z 

l=( N ♦M I• (A-'4 I 
Z=N•N 
Z=N•N•N•N N,•••=Z UR N••••••=z (N.A. M~ ONL1 NECUS TQ GET ~ ONC~ 

1.2 Getting Data In 
Data in MS is Input from the keyboard. The program requests a number from the keyboard when 
it encounters a LOAD? i.e. a? in the program, not foliowing= . 

A number is terminated by any non numeric character. Usually the user will type a space after the 
number and the program will continue o'n the same line, otherwise he will use a newline after typing 
the number. 

EXAMPLE ? , ? * = ? will prompt fora number, then another and print the produet. 

1.3 String print 

Any string of characters surrounded by quotes' "' is printed to the display exactly as written-
including newlines etc. · · 

N.B. Ajump will find labels in a string so beware of using (in a string. 

A nicer version of the program above is: 

''NUMBERn ? , "TIMES BY"?*" IS "=? 

A newline is produced by a newline between quotes. 

1.4 Loops and jumps 
A way of repeating operationsisalmost essential in a programming language. In MS this is done by using 
usingjumps and labels. 

A label is represented ih MS by in where n is any symbol which can be entered at the keyboard. 
Examples are: (A (! (1 (. 
Ajump is represented by lkn where n is a symbol which matches a label, and k is a 
condition code indicating what condition involving x or x and y must be true for the jump to 
occur. 
Valid condition codes are as follows: 

CONDITION CODE CHARACTERS: 
Character 

u 
z 
N 
E. 
X 
L 
G 
M 

Jump occurs if: 

-uncondi tional­
value of x is 0 
value of x is not 0 
x=y (top 2 on stk) 
x=y 
X = y 
X = y 
-unconditional-

Comments: 

U stands for unconditional 
7 stands for zero 
N stands for non zero 
E stands for equal 
X looks like a noteq ual sign 
L stands for Jess than or equal 
G stands for greater than 
M is monitor . jump to editor. 

EXAMPLES of valid jump symbols are: 

)UA )NI (X$ )G( (Z. matching labels above. 

when a jump symbol is reached, the condition indicated by K is tested and if it is found to be true. 
a jump is made to the first occurence of a label with matching identifier symbol. 

EXAMPLES: 
I 11 2000 ( • •itr:LLOM • INA 

f I I ) 0 ( 4 = 7 • w & I HA 

(A )UA 

O=N (A N27 ~=N • ~~5~ )G4 

prints out "HCLLO" 2~00 tl•es. 

prints out nu•bers fro•~ to 65515 
••p•r4t•d b~ spac••• (Thlnks 655J6=0 t. 

\oops untll HE,ET la pres,•~• 

prJnt• out ny•~•r• fro• 0 to ~5~~. 

13 
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2.0 WRITING PROGRAMS 
MS is a powerful language when all its features are propcrly understood, but it can be a little confusing for 

the beginner. There is fortunately an easy way of generating programs which can be used until familiarity 
with MS is achieved. The method is to write the program in a more standard language and thcn translate 
into M5. While this method does not exploit the valuabJe 'current varia~le1 feature of MS, it will yield 
workable programs which are easier to follow in many ways. Tue program can then be optimised when it has 
started to work. 

EXAMPLE: A Program to print a table of squares from 1 to 30. 
BASIC MS -

10 PRINT UTABLE OF SQUARES11 

20N=0 

30N=N+1 

40 PRINT N, N*N 

S0IFN = 20GOTO30 

60END 

'"TABLE OF SQUARES 

" O=N 
(B N,l+ = N 

N=?" " N,N*=? " 
u 

N, 20 )XB 
)M 

NOTE: Newlines in output must be included between quotes in M5 programs. The numbers in MS are not 
spaced on output, hence the space in the line equivalent to line 40. 

The M5 produced will be completely sound and will run at about the same speed as the tiny Basic 
program. 

lf the MS is optimised, keeping N in "x" as much as possible and using the free layout and the & operator, 
the speed will be considerably faster, perhaps 4-5 times faster than a fast tiny basic. 
Optimised: 

HTABLE OF SQUARES 
" O=N (B N&=N=? " " , *=? " 
"N,20 )XB )M 

3.0 THE EDITOR 
3.0 Introduction 

The MS Editor is entered by typing E when in the command mode. 
Tue edit prompt of E: will appear when the editor is ready to accept input . 

. The editor will show the point where the last instruction was executed when it is entered by positioning a 
cursor at this location. Tue cursor is a shaded in square which is denoted here by a - (underline). 

The cursor indicates the current position of the character pointer, and the character pointed at by the 
cursor appears at the top right of the screen. All manipulation of text is done relative to this cursor because 
there are no line numbers in MS. · · 

The character indicating end of file in MS is a null character which appears as a box when it is pointed at. 
A hazard in the MS iaterpreter is that the pointer can be moved into tbe actual MS Interpreter. A Rule 

must therefore be: DO NOT use any Delete or insert commands unless you can see where the pointer is 
positioned. 

3.1 Commands 
To manipulate the text of a program, the user must be able to position the cursor in the required area and 

then operate on the text. Commands to move the pointer are as follows: 

> Move cursor forward one place. 

<. Move cursor backward one place. 

, R Rewind-i.e."move cursor to the start of the file . 

. N Move the cursor to the start of the next time (stop at end of prog.) 
• These commands may be repeated and if followed by a newline, will result in a printout of th~. te~J ~ith the 

cursor in its new position. · . · · 
· EXAMPLE: You have typed in a program as follows: · 

(A HHELLO THERE " N=? ,, IS N 
WHAT NUMBER DO YOU WANT'; ....... etc 
And you want to move the cursor to the spelling error. 
Use: RN i.e. move to start, move down a line, move in 5 characters. 
Using a space instead of a newline will not print out the text but will carry out the actions and 
return the edit prompt. · 

----
Once we have moved the prompt to where we want to make adjustments we have cotnmands to-
delete and insert characters. 

D Remove (delete) the character pointed at by the cursor. 
The cursor now points to the next character along. 

loonn; Insert the string nnnn before the character pointer . 
The terminator is a ;• Cursor points to same character. 

EXAMPLE: Edit ABCDERTYIJKLMNOP to replace RTY by FGH 

ABCDEFRTYJKLMNOP 

E: R Move pointer to start the along 7 characters ( to Y ) 

ABCDEF-TYIJKLMNOP Character R appears at top R.H. side of screen. 
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E:D Delete current charncter. 
ABCDEF-YIJKLMNOP T appears at top right. 

E:DD Delete two more. 

ABCDEF-JKLMNOP l appears at top right. 

E:IGHI; Insert correct characters. 

ABCDEFGHI--KLMNOP string now correct- 0 still current character. 

When cditing is complete, the command W is used to return to command mode. 

4.0 ERROR MESSAGES 
When a large program is written concisely in MS, errors may be difficult to detect so good errr diagnostics 

at runtime were included. 
If a syntax error occurs, one of the following messages wiH appear: 

SYM FRR x The symbol x is not allowed in MS ( except in a string). 

JID 
JC 

ERR 

ERR 
ERR 

X 

X 

X 

The symbol x is nota valid identifier, and an attempt was made to copy 
a value into it. (e.g. =x occurred.) 
The label x· was not found when a jump occurred to it. 

The symbol x occurred in a jump condition position and is not a valid code 
( one of U A N Z X G E M ). 

ERR x The symbol x caused an error to occur. (Not one of above.) 

In addition to giving the error type, the editing cursor is set up to point at the faulty symbol, so when the 
editor is ente red fro_m the monitor to correct the error, the cursor is in the correct position for amendments. 

(N.B. in M6, JID errors a~e
1 
detected before the program starts to execute.) 

S.O SAMPLE PROGRAMS IN MS 
Nu"ber su111111ln;i proqra111 (.\"INPUT A NIH-4nF.n"1," THAW<S 
------------------- NOW INPUT 2 "10RE NUMLJE'l5"7, "41'l>"7"';0011 I 

THEtn SUM IS"++=?" 
")N4 "THFIR SUM W4S ZERU - TYPE O FOR NORE FUN OR 
I TQ END "?)Z4 "GOOOAYEI" )~ 

Factorlal of a nu"ber: l=N 7 J7f3 CA =M • N• =N MAr IN4 Ct:f N=? 

M5 24 hour clock: ~---------------(N.b. re111ove all 
•ø•c:es for qood 
thtekeeplnq ) 

IStert ø1at at endl 

J•Js co N•=N )NO 
H=7" HRS "M=?" MINS "S=?" SECS 
"L=N S&=S • T IXO 

o=s M&=M. T JXD 
O=M H&=H .24 Jxo 
O=H )Ur> 

( 'i 1 750=L 60=T 
"5F.T HflS"?=tl"SET MINS"7=M"SECS"7=~" 
.. )IJO 

Note that the main timing loop is at the bcginning for h.igher speed. 
1750 is the timekeeping constant. make smaller to speed up clock. 

Sq,uare root· of a nu111ber: 256=N 7:N (I N•MI' • H tLS ♦ 1 .?1'="4 )Ul 

(5 " 11'4=1" " 
... cthod used Is very fast but a llttle hard to follow. 

l=T 
(N Ta.&=T 

l=G 
(4 G&&=G 

T,Gl'.G JGr> 
8 JN~ JUN 

C p T=? " • 
• )UN 

Tbla can be co•ø•cted to only onc line øf cour••• I a bit bafflln~ though J: 

Nye distributører 
Fra den l / l 1980 har distri­
butionen af den engelske 
microcomputer NASCOM, 
ændret struktur. 

. . Den tidligere form, Poly­
·datas eneforhandling, er æn­

.. dret til en forha.1dlerkæde 
bestaende af fem forretnin­
ger/firmaer. 

Grunden 
Grunden til denne ændring 

er bl.a., et ønske om at give 
computerfolk uden for Kø-

benhavn, en chance til at se 
NASCOM produkter fær­
digsamlet - og i funktion. 

De fem forhandlere er: 

Polydata, Strandboulevar­
den 17, 2300 Kobenhavn S, 
Pops Elektronik, Roligheds­
vej 17, 1958 Kobenhavn V, 
6. B. Carlsen, Orstedsgade 
19, 6400 Sønderborg, WK 
Electronic, Skoletorvet, 

8600 Silkeborg, Odense Mi­
crocenter, Kratholmsvej 
31B, 5260 Odense S. 

Vejledning 

Disse forhandlere vil altid 
kunne demonstrere og vejle­
de i brugen af NASCOM 
produkter. De kan også re­
parere eventuelle defekter 
på disse -- hvis det skulle 
blive aktuelt. 

• 
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l!ST/v/A/C, /li= .Nt:': 

• 
KolJT~L SON 1AIJJ7$7l!-S lk.Kt; ( 

' ~ 
~ddr B~tes 

56 J.t/ B~es 350P ocso 06 3F CD l OE SE 23 18 38 El 52 EB 18 
OC60 CJ 3E OE EF.3F' 00 21 oo cl/ 00 CD 25 OE CD 14 OE :38 '?/.s 

CC70 F8 Ea 18 21 62 6:B FO 21 Rl 0A OE AF FD 4b 01 FD 4E :/JR 
ocso 0() ED 42 38 03 .JC 18 F9 Vl 09 C6 .3 0 CD 30 Ol FO 23 Ile.. 

CC90 FD 2:5 01> 20 6:5 t>O 23 D.D IIB. 7E 00 FE 20 28 F7 FE 1F 7C. 
OCAO 23 F3 FE .3F 2e Bo 30 AS Cf FE 2C 28 30 FE .3D 28 33 CC. 

• ocBo FE 29 CA 74 OD FE 23 28 77 46 FE 26~ 28 3F FE 28 281:6 
occo 36 FE 21:) 28 95 FE 2A 28 3/1 ..;S9 FE 2F 28 56 FE 28 26 06 

ocoo OE FE 22 28 6C 87 CA 3E 5D OE C3 54 OD D5 18 96 DO 96 
CCEO 23 18 82 DO 2.3 DO 7E 0 0 1,1/ 06 3F 29 aa DA C7 OD CD "l V .-c... 

• t .. 0CF0 01 0E 73 23 72 18 9E E 1 /:;R 19 EB 18 99 13 18 96 18 '?~ 
cooo 18 9:3 Cl 3E 10 21 CO oo' e8,ce 7A 213 04 09 30 01 13 .2>3• 

0010 30 28 09 t!~ 29 ES 2~ 30~3• EF 13 19 EC ES 22 CO OB Ol. 
0020 C:J 95 oc 42 48 21 CO oo "'.iF 01 3E 10 29 EB 2.9 EB 301'9C 

0D30 02 ·•23 B7 EO 42 13 F2 3C k'q 00 09 CB 83 30 20 EC 1 a o,9 
0040 DC OD 23 OD 7E 00 FE 22 f:r'I CA 95 oc 97 CA 3E OE cos~ 
coso 38 Ol 10 ED 06 .30 FE OA flC;. 30 ll 21 00 00 DO 7E oo2V 
0060 l)1) 23 et> 14 0E 38 F6 C::6'?~ OD 28 C3 97 oc f!.F 53 597/E 

0070 40 00 18 57 OD 7E Ol FE ql 4E 28 31 FE 55 28 58 FE O?> 
coao 5.~ 28 2.3 03 El ES 87 ED ,9~52 .08 FE 45 28 24 FE sa 'ZJV 

C090 2'3 23 FI:: 4C 2d 22 FE 4 7 C,I 28 23 FE 40 CA 3E OE EF VO 
·CDAO 4A 00 JO 2.3 18 25 7A 83 ,, 28 30 le 14 7A 83 20 2A2t6° 

ODBO 1a 0E 08 18 F3 03 18 F6 oc,oe 30 lF 13 ·oJ 08 38 1 A ')/ Ar 
COCO .tm 23 1)0 23 c:s 'J~ oc EF 20 49 44 00 EF 20 45 52 52 !:,rl 

ODI>O 2? 00 00 7€ 00 CO 3B o 1 fd 18 64 00 4E 02 31 FA OF Cf 
OOEO 21 FE uE 06 28 7[; 23 B8 RI 28 OD 87 C2 ES 00 OD 239~ • O:OFO 0:) 23 EF 4A 00 1a .00 7E qc B9 20 EA ES OD El C3 95C 1_ • OEOO oc 07 4F 06 00 21 eE OB bQJ,,09 C9 10 27 Ed o!s 64 oo bc 

0El0 OA ::>O 01 00 ~6 30 FE \JA 37..1 00 29 54 50 29 29 19 5Ft:J/? 
OE20 16 00 19 37 C9 CO 3E 00 hg CJ 3B 01 EF lF ,00 21 FO I,/ • , 0E30 OE 23 7E 87 ca CO 38 017f.i18 F7 AF 77 2:3 77 EF t-F 2l 

-OE40 40 35 3A 00 CO 25 OE FC: 08 4C CC 2B OE FE 49 CA 031/3 

-· OESO ce FE 52 20 09 EF lF oo Fl.,.oo 21 FC OE 18 AO FE. 45 6/i' 
OE60 20 llC DO E5 El 4-E 36 7F 10 ES 79 32 t=6 OB CO za 0E oD,':;., 

OE70 El 71 EF lF 45 .JA 00 CO ZH 25 OE FE 44 23 3A FE l F 7;? _, 
OE80 28 EJ FE .3E. 20 01 23 Fc/7 3C 20 01 2B FE. 52 28 22 BP 
CE90 FE 4E 28 34 FE 57 28 A.6 ,q FE 49 2 0 J)J3 Cb 25 OE FE 1:;, 
CEAO 3B 29 D4 ES 4C 77 2S 792/!i B7 20 F9 77 23 77 El 23 '1/3 

OEl!O 18 EA 21.FF 0E 28 -18 BFl=0 "'es DO El 00 7E 01 DO 77 ,,_ 
OECO 00 13,7 26 83 OD 23 18 -F 3 t,.B 7E 87 26 AB 2.3 FE lF 20 3t: 

OEDO F7 18 A4 EF 6E 70 75 74 I/? lF 00 21 FO OE 23 CD 25 'li, 
. OEEO OE FE 3e CA 3A 0E 77 FE 6C.. 10 20 F2 28 18 FO 04 00 2.~ 

• Ex.ecute from OC60. Pro~ral'I s-tarts at 0EFF. 


