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INTRODUKTION: 
ee et ee Re ee ee ec ee ee “we 

NAP (Nascom Assembler Package) er en kombination af en 
assemblercompiler og en editor, specielt designet til 
NASCOM 1/2 microcomputerne. 

Assembleren kan oversette Z80 mnemonics til maskinkode, der 
bade kan udleses p& band og direkte i lageret. 
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Ul Haivoren benyttes t. . indlesning og editering af kildetekste: 
Trods programmets ringe st¢rrelse (4k bytes), har denne 
Skermorienterede editor mange funktioner, der normalt kun 
findes i langt stgrre programmer, fx.: 

      

    

* BLOK KOMMANDOER, der giver mulighed for at kopiere, 
flytte eller slette stgrre dele af kildéteksten. 

* TABULERINGSFUNKTIONER. Ved hjelp af disse kan programmet 
Stilles op i kolonner allerede under indlesningen, 

@ hvilket g¢gr det langt mere Ooverskueligt. 

* -BLANKTEGNSKOMPRIMERING, der g¢gr at et vilkaérligt antal 
blanktegn efter hinanden kun fylder een byte i lageret. 

   



   
INTRODUKTION TIL MANUALEN: 
SS ES SY CS SS SY OS Se MS See Se ee Gee ee 

Manualen benytter f¢lgende notationer Og Torkortelser: 

* Tal der ikke er i decimalnotation (10-talsnotation) 
efterfglges af et bogstav: 

H -~ efterfglger et hexadecimalt tal 
Q -- efterfglger et oktal 
B -—- efterfglger et binert tal 

* CTRL/ eller SHIFT/ efterfulgt af et bogstav, betyder at 
karakteren indtastes Samtidig med at control- eller 
shiftngglen holdes nede. 

* Specielle nggler p& NASCOM 2 tastaturet: 

VP -~ Venstrepil (CRTL/Q) 
HP -- H¢gjrepil (CTRL/R) 
OP ~~ Opad pil (CTRL/S) 
NP -~ Nedad pil (CTRL/T) 

Manualen giver ingen generel instruktion i assembler- 
programmering, da det ville vere alt for omfattende. 

I stedet kan der henvises til fglgende b¢gger om emnet: 

Lance A. Leventhal 

Z80 Assembly Language Programming 
(Osborne & Associates, Inc.) 

Adam Osborne et al 
Z80 Programming for logic design 
(Osborne & Associates, Inc.) 

Rodnay Zaks 
Programming the Z80 

_ (Sybex) 

MOSTEK 
Z80 Programming Manual 

Nat Wadsworth 

Z80 Instruction Handbook 
(Scelbi) 

   



  

SAMMENLIGNING MED ZILOG ASSEMBLEREN: 
Lo EE SS EN OS OS SS DS OS SS ORD OS SD SE SES SRD SS SY SD OES SED GED OED GES ORD OWS eae GeD aes oom ame ae aon ons oe 

Pa de fleste punkter er ZILOG assembler og NAF identiske. 
Fglgende b¢gr dog iagttages: 

* Udtryk ma ardejde med fg¢lgende operatorer: 

+ Addition - Subtraktion 
* Multiplikation . / Division 
& Logisk OG (AND) - Logisk ELLER (OR) 

  

     
    

fanteser m&é kun benyttes til at indikere adresser, og 
van aledes ikke indg& i udtryk. 

Et udtryk evalueres fra venstre mod h¢gjre, uanset hvilke 
operatorer der benyttes. 

* Hexadecimale tal skal efterf¢glges af et “RR” ,.oktarar 
et “Q° og binegre tal af et “B’. Hvis ingen af’ disse 
bogstaver er tilstede betragtes tallet som decimalt. 

*
 

  

symboler og labels skal efterfglges af et kolon (“:7) 
ar de defineres. 

* Fg¢lgende pseudoinstruktioner m& benyttes: 

DB DW DS 
EQU ORG 3 END 
MEM 

Disse er nermere beskrevet i APPENDIX C 

* To specielle instruktioner er blevet implementeret. 
Disse er: / 

RCAL label Denne instruktion genererer en RST 10H 
maSkinkode, efterfulgt af een byte der 
angiver den relative adresse p& den 
‘Subroutine der skal kaldes. 

  

ib kode Denne instruktion genererer en RST 18H 
maskinkode, efterfulgt af nummeret p& 
den subroutine i NAS-~SYS der skal kaldes. 

Disse instruktioner er ikke standard i 280 processoren 
og krever derfor at systemet benytter NAS-SYS, eller 
€n anden monitor med tilsvarende funktioner. 

a
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HVAD KR&AVES AF DIT SYSTEM: 
ee ee ee ee ee ee me ee ee ee ee et ne NY ee ee ne ee ee ee mee mee 

* Minimum 8k bytes lager 
* NAS-~SYS Monitor 

* Kassettebandoptager 
* TV eller monitor 

NAP BETJENING: 
ee ee ee ee SE eats ee Ee ee ee ee 

Nar NAP er indlest og opstartet som beskrevet i APPENDIX A, 
udskrives der et lighedstegn (“=") for at indikere at 
programmet venter pA en kommando. 

Alle kommandoer bestar, i lighed med NAS-SYS, af et enkelt 
bogstav (en undtagelse er dog “S” kommandoen). 

‘commandoindtastninger afsluttes med et tryk p& ENTER. Fe jl- 
indtastninger kan rettes med BS n¢gglen. 

Ved et tryk pa ENTER alene, slettes skermen. 
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| NAP KOMMANDOER: | 
| 

| 
| “HK  HOWBIG, udskriver kildetekstens start- og Slutadresse, 

og Symboltabellens slutadresse. 

     il NAS-SYS. Man kan quit’ te og varm- 
ve E1002) lige s& ofte man vil, 

ldetexten eller NAP. 

wR READ, indleser en kildetekst fra band. Den indleste 
tekst bliver lagt i lageret efter den nuverende. 
Dette giver mulighed for at indlese og sammensette 
flere “moduler” til en st¢grre kildetekst. 

Nar bandteksten er fundet, bliver dens overskrift 
udskrevet pa skermen. Under indlesningen udskrives 
hver enkelt linie og forsvinder igen efter et kort 
gjeblik, medmindre der optreder en checksumfejl. Sker 
dette, vil den forkerte linie blive scrollet Op, og den 
kan senere rettes ved hjelp af “E”~-kommandoen. 7 ; @ 

é SORT, udskriver den symboltabel der blev Oopbygget ved 
Sidste assemblering. Tabellen sorteres alfabetisk efter 
f¢orste bogstav. Efter kommandokaldet skriver NAP: 

Option: 

Her kan der vealges mellem to muligheder: 

V Udskrift pa skermen. | 
E Udskrift til brugerdefineret udskriftsrutine. 

Fn udskrift kunne eksempelvis se sAaledes ud: 

CRT 0065 KBD 0061 MRET ' OO5B 
NIM 0072 SRLIN 0070 START OEOO 
STOP OE2D TEST OEOB 

Af udskriften ses fx. at symbolet “MRET” har verdien ’ 
OO5BH. 

cp 

Der er ogsa mulighed for at s¢ge pA et enkelt bogstav. 
Saéledes vil kommandoen “SS” kun udskrive de Symboler der 
Starter med “S’: 

SRLIN 0070 START OEOO STOP OE2D 

Symbolernes verdi bliver altid udskrevet i hexadecimal 
notation. 

Ved kald af “A” ,“E,°R” og * 
symboltabellen: 

  
  

, kKommandoerne slettes 

We WRITE, udleser kildetexten til b&ndoptageren. Efter 
kommandokaldet spgrger NAP: 

Name: _ 

Her kan der indtastes en overskrift (Max. 40 karakterer), : 
der vil ‘blive udskrevet nar man indleser bandet igen. 7 | 

Z ZAP, sletter hele kildeteksten. | | 
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EDITOR KOMMANDOER: 
Se ee 

CTRL/B 

CTRL/E 

CTRL/N 

CTRL/O 

CTRL/F 

CTRL/C 

OP 
CTRL/S 

NP 
CTRL/T 

SHFT/OP 
CTRL/Y 

SHFT/NP 
CTRL/Z 

ENTER 

ESC 

a Se Se eee Se Se 

re 

BEGIN, udskriver de fg¢grste 15 linier af kilde- 
teksten. Cursoren flytter til HOME positionen, dvs 
forste linie, f¢grste position. 

END, flytter cursoren til sidste linie af kilde- 
teksten. 

NEXT PAGE, flytter cursoren 14 linier frem i 
kildeteksten. 

OLD PAGE, flytter cursoren 14 linier tilbage i 
kildeteksten. 

FIND, finder den f¢grste forekomst af en sggetekst 
pa max. 40 karakterer. Idet CTRL/F nedtrykkes 
indsetter NAP en linie p& skermen og udskriver 
en h¢gjrepil. Herefter kan sggeteksten indtastes 
(eventuelt under brug af BS—n¢gglen) og afsluttes 
ved et tryk pa ENTER, hvorved linien forsvinder 
igen. 

Hvis teksten bliver fundet under Sé?gningen, 
bliver den linie den star i placeret ¢gverst pa 
Skermen og cursoren gar til HOME. 
Hvis teksten ikke bliver fundet, bliver cursoren 
staende. 

Sggningen starter altid i linien efter den 
nuverende. 

CONTINUE, fortsetter sggningen efter den sidst 
indtastede s¢ggetekst. 

Flytter cursoren een linie tilbage i teksten. Hvis 
cursoren star i ¢verste linie scroller skermen 
een linie ned. 

Flytter cursoren een linie frem i teksten. Hvis 
cursoren star i nederste linie scroller skermen 
een linie_op. 

Sletter den linie cursoren star pA, og scroller 
de understéende linier een linie op. 

Scroller den linie cursoren star p& og de under- 
staéende linier een linie ned, og indsetter en 
tom linie. 

Flytter cursoren een linie ned og indsetter en 
tom linie. 

Sletter den linie cursoren st&r p&, og flytter 
cursoren een linie op. 
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VP 
@ cre. 

HP 

CTRL/R 

SHFT/VP 
CTRL/U 

SHFT/HP 
CTRL/V 

BS 

CH 
CTRL/W 

CS 
CTRL/L 

LF 
CTRL/J 

CTRL/; 

i @ crriy= 

i CTRL/D 

A CTRL/I 

i CTRL/P 

  

Flytter cursoren een position til venstre. Hvis 
cursoren star i fgrste position ignoreres VP. 

Flytter cursoren een position til h¢gjre. Hvis 
cursoren star i sidste position ignoreres HP. 

Fjerner den karakter cursoren st&r Oven i, og 
flytter resten af linien een position til venstre. 

Flytter den del af linien der st&r efter cursoren 
€en position til h¢gjre, og indsetter et blank- 
tegn. 

Flytter cursoren een position tilbage og udskriver 
et blanktegn. Hvis cursoren st&r i fgrste posi- 
tion ignoreres BS. 

Flytter cursoren frem til neste tab-position. 
Disse er som f¢lger: 

Pos«. 9 -=— Start af instruktionsfeltet 
Pos. 14 -~ Start af operandfeltet 
Pos. 26 -— Start af kommentarfeltet 
Pos. 47 -- Sidste, position pa linien 

Hvis man fx. star i position 1-8 vil et tryk pa 
CH flytte cursoren til position 9. 

Sletter alle karakterer i det TAB-felt man 
befinder sig i, og flytter cursoren til 
begyndelsen af dette. 

Flytter cursoren til f¢rste position pa linien. 

START BLOK, rykker hele den linie cursoren star 
i een position til hg jre, og indsetter et 
Startblok merke i f¢rste position. 

SLUT BLOK, rykker hele den linie Cursoren star 
i een position til h¢gjre, og indsetter et 
Slutblok merke i f¢rste position. 

DELETE BLOK, fjerner den fgrste merkede blok (og 
blokmerkerne) fra kildeteksten. 
Cursoren flytter til f¢rste position i linien 
hvor slutblok merket Stod, og placerer denne 
i fgrste linie pa skermen. 

INSERT BLOK, indsetter den fgrste merkede blok 
(men ikke blokmerkerne) f¢gr den linie cursoren 
Star i. Cursoren flytter Sig ikke. 
Hvis cursoren stér i en af linierne mellem blok- 
merkerne, eller i den linie hvor slutblok merket 
star, ignoreres CTRL/I. 

PRINT BLOK, udskriver den f¢rste merkede blok 
via den brugerdefinerbare udskriftsrutine. 
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SF eee 

CTRL/X Sletter skermen og gar tilbage til kommando- 
? niveauet. Nar man igen kalder editoren, kommer 

man tilbage til det samme sted i kildeteksten, 
medmindre ~A°-kommandoen har veret brugt. 

For at lette editeringen har NAP et indbygget underprogram, 

der giver repeterende tastatur. 

I modseztning til nogle systemer, der bruger en speciel repe- 

titionstast, repeterer tastatuet automatisk den nedtrykkede 

tast efter en kort pause. Dette program er listet som program— 

eksempel i APPENDIX F.
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ASSEMBLEREN : 
ee ee ee ee te ee ee 

NAP assembleren kan oversette Z80 instruktioner som de er 

defineret i ZILOG Z80 Assembly Language Programming Manual. 

Hver linie kildetekst kan som regel opdeles i 4 felter: 

‘LABELFELT, INSTRUKTIONSFELT , OPERANDFELT , KOMMENTARFELT 

Som eksempelvis denne linie: 

START: =.-LD HL, (SLUT) ;Iindles slutadresse 

Felterne skal adskilles af mindst et blanktegn. 

LABELFELTET 

bruges kun nar man definerer et symbol og er ellers tomt. 

INSTRUKTIONSFELTET 
bruges til instruktionen. Der er 74 instruktioner og der- 
udover 7 pseudoinstruktioner, som bliver forklaret senere. 

OPERANDFELTET 
Inholdet af dette felt afhenger af instruktionen. En 
instruktion som JR har enten en eller to operander (JR LABEL 

eller JR Z,LABEL), mens instruktionen NOP ingen operander 
har. I det sidste tilfelde er dette felt altsa tomt. 

KOMMENTARFELTET 
strekker sig over resten af linien, men skal ikke n¢gd- 
vendigvis bruges. @nsker man at skrive en kommentar skal 
den altid st&é efter et semikolon, hvorved assembleren 
ignorerer resten af linien. 

Denne inddeling har dog visse undtagelser, idet kommentarer 
godt kan strekke sig over en hel linie. Ligeledes kan helt 
tomme linier ogsa forekomme, hvilket ofte bruges til at lave 
afsnit i kildeteksten. 
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ee 
TALVERDIER: 
elie iiosdieede 

Talverdier bruges ofte som Operander, fx. 

LD A,10H 

Fglgende bliver evalueret som talverdier: 

TAL 
Assembleren forstar tal i hexadecimal, decimal, oktal 
og binzr notation. 
Tal skal altid begynde med et ciffer (0-9). 

BOGSTAVER 
Assembleren kan generere den binere verdi af et hvilket- Somhelst ASCII-tegn, blot det er indesluttet i enkelte 
eller dobbelte anf¢grelsestegn. 

SYMBOLER 

Disse er beskrevet i et senere afsnit. 

PROGRAMPILEN 
er en intern teller der simulerer microprocessorens program 
counter (PC). Programpilen har altid den verdi der svarer til instruktionens adresse, og kan benyttes ved hjelp af et dollartegn (“$7”). 

UDTRYK 
De ovennevnte datatyper kan ved hjelp af forskellige Operatorer sammensettes til udtryk. Disse operatorer er: 

Addition 

Subtraktion 
Multiplikation 
Division 
Logisk OG (AND) 
Logisk ELLER (OR) ° 

R
N
 

K
T
 

+ 

Eksempler pa detteer: 

LD HL,VRAM+14%*64 
LD A,°Q~.11000000B 
CP ADDR&255 
Ro B.4+10 

Udtryk bliver udregnet fra venstre mod h¢gjre uanset hvilke Operatorer der bruges. 

{LR oe ee eee sree epee: ee a ot  
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SYMBOLER: 

er ee ee ee ee ee ee 

Symboler er en af de grundleggende elementer i assembler- 
sproget, og bestar af et navn der er tilskrevet en verdi. 

Denne verdi kan bestemmes p& to mader: 

gor. 

) Ved hjelp af EQU-pseudoinstruktionen. Fx. 
    

VRAM: EQU O80AH 

Denne linie giver symbolet VRAM verdien O80AH, og hver- 
gang der bliver refereret til VRAM under assembleringen vil 
denne verdi. blive indsat. 

2) Ved at placere symbolet f¢gr en instruktion. Assembleren 
vil da give symbolet en veardi der svarer til adressen 
pa instruktionen. 

Ligegyldigt hvilken metode der benyttes, skal et symbol altid 
efterfglges af et kolon, nar det defineres. 

Et symbol skal begynde med et bogstav, man kan derefter inde- 
holde bade bogstaver og tal. Teoretisk set kan symboler have 
hvilkensomhelst lengde, men normalt b¢gr den ikke overstige 
6 karakterer, da dette gdelegger symmetrien n&r tab-funk-— 
tionerne benyttes. 

Reserverede ord, s& som instruktioner, registernavne Og con- 
dition codes, ma ikke benyttes som symboler, men ma gerne 
indgé i symbolets navn. 
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ASSEMBLERUDSKRIFT: pe 

re ee et ee ee ne ee en a ee ee ee ee 
lOMmn iemcle. 

‘Nar assembleren kaldes, Spgrges der: 

Option: _ 

Her. kan der velges mellem 4 muligheder: 

V VIDEO, giver assemblerlistning pA skermen.: 

i EXTERNAL, giver assemblerlistning til den 
brugerdefinerbare udskriftsrutine 
(se APPENDIX E). 

C CASSETTE, giver ingen assemblerlistning, men 
dumper i stedet objektkoden til den kassetteband-— 
optageren. Denne udlesning kan senere indleses med 
NAS-~SYS “R°-kommando. 

ENTER Giver hverken assemblerlistning eller objektkode- 
dump. Denne metode er den hurtigste, og bé¢r 
benyttes indtil kildeteksten er fejlfri. 

Nar der listes til skermen (“V~), er Sidelengden 14 linier. 
Efter hver side udskriver NAP et punktum pa skermen Og 
blinker med cursoren, indtil en tast nedtrykkes. 
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I TILFALDE AF PEJL: 
oe A RN A Ne SE Se ey NN Me ett 

vis assembleren finder en fejl i kildeteksten sker fglgende:. 

~~ Assembleringen stopper 
-- Der udskrives en fejlmeddelelse 
-- Den linie der er fejl i bliver den linie cursoren star 

ved neste gang editoren kaldes 
-~~- Linien udskrives 
-~- NAP afventer en kommando 

Kald da editoren, ret fejlen, og assembler igen. 

‘ 

ae ie ee   a ee  
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APPENDIX A -~ INDLASNING OG OPSTART 
A A LS ne eS a ne 

NAP leveres pa et kassetteband der er udlast med NAS-SYS “W 
kommando p& 300 baud. Hvis det f¢rste indlesningsfors¢g fejler 
er der en udlesning mere pa den anden side af bandet. 

NAP koldstartes ved at indtaste: 

E1060 bbbb eeee (EDOOO bbbb. eeee for ROM versionen) 

hvor bbbb er tekstbufferens startadresse og eeee er den sidste 
adresse der ma benyttes af NAP. Hvis eeee udelades benyttes 
alt det lager der er tilgengeligt over adressen bbbb. 
Hvis bbbb udelades starter tekstbufferen i 2000H (1000H for 
ROM versionen). 

NAP varmstartes i 1002H (DOO2H for ROM versionen).
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Gee ee eee ee re ee eee a EE See Ne Re SE Sm Se SD ND Gn eter FINN ee 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

ERROR 

00 

Ol 

02 

03 

O4 

06 

O07 

08 

09 

10 

SYNTAKS FEJL 

Symbol, instruktion eller operand indeholder 
ulovlige karakterer, eller et semikolon (";°) 
mangler f¢gr en kommentar. 

RESERVERET ORD 

Symbolet er et reserveret ord, dvs. en instruktion, 
et registernavn eller en condition code. 

DOBBELT DEFINERET SYMBOL 

Symbolet et defineret tidligere i programmet. 

SYMBOL MANGLER 

Symbolet mangler foran et kolon (“:") eller begge 
dele mangler ved en EQU instruktion. 

UKENDT INSTRUKTION 

Instruktionen genkendes ikke af assembleren. 

NEDRUNDINGSFEJL 

En 8-bitoperands verdi overstiger 255, et bitnummer 
ved BIT, SET eller RES er st@rre end 7, adressen 
ved en RST instruktion er ulovlig, eller operanden 
ved en IM instruktion er ikke 0, 1 eller ed. 

INDEXERINGSFEJL | 

Det relative offset ved en JR eller RCAL instruktion 
er mindre end -126 eller st¢grre en 129, eller til- 
legsverdien ved en indexeringsinstruktion er 
mindre end -127 eller st¢grre end 128, eller til- 
legsverdien ved en JP (IX) eller JP (LY) er ikke 

nul. 

UKENDT SYMBOL 

Symbolet der indgar i operanden findes ikke i 
symboltabellen. 

ULOVLIG OPERAND 

Kombinationen af register og symbol eller konstant 
er ulovlig ved denne instruktion. 

ORG MANGLER 

END MANGLER 
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ERROR 20 

ERROR 99 

=i Ts 
OVERWRITE ERROR 

kn objektkodebyte genereret af:den nuverende linie 
ville overskrive kildetekstbufferen hvis den blev 
gemt i lageret. Denne fejl forekommer kun nar MEM 
instruktionen har veret i brug. 

MEMORY OVERFLOW 

Under editering betyder denne fejlmeddelelse at 
der ikke er plads i bufferen til at udf¢gre 
operationen. 

Under assemblering betyder ERROR 99 at der ikke 
er plads til symboltabellen i bufferen.
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APPENDIX C --~ PSEUDOINSTRUKTIONER 

Er instruktioner der kan forst&és af assembleren, men ikke 
af microprocessoren. I kildeteksten benyttes de pa samme 
made som almindelige instruktioner. 

ORG Set startadresse 1 operand 
MEM Gem i lageret 1 operand 
EQU Tilskriv verdi 1 operand 
DB Definer byte(s). 1 eller flere operander 
DW Definer word(s) 1 eller flere operander 
VS=. Definer lager 1 operand 
END Stop assemblering Ingen operander 

ORG ORIGIN, definerer startadressen pa den efterf¢lgende 
objektkode, fx. 

ORG 1000H 

@ Instruktionen kan benyttes s& ofte man vil i 
programmet. 

MEM Legger objektkoden direkte ud i lageret, startende 
fra den adresse man specificerer. 
Bemerk, at nar ORG instruktionen benyttes settes ee 
MEM instruktionen ud af funktion. ungen SPEC 

EQU EQUAL, tilskriver en verdi til et symbol. OATA: EQU FFX 

DB DEFINE BYTE, genererer verdien af operanden eller 

operanderne ind i objektkoden. Der kan vere lige s& 
mange oOperander man vil, blot de er adskilt af 
kommaer, fx. 

DB OFFH,"B"&0FH,100B,CR . 

Verdien af hver enkelt operand ma ikke overstige 
255 (altsa een byte). 

Ved hjelp af DB instruktionen kan man ogsA generere 
tekststrenge, fx. 

SBKSTs: DB... “Skriv et Tal: ° "crs 

Tekststrenge kan have hvilkensomhelst lengde, man kan, 
i modsetning til enkelte bogstaver, ikke indga i 
udtryk. Tekststrenge skal altid omsluttes af enkelte 
eller dobbelte anfgrelsestegn. 

o = DEFINE WORD, bruges til at generere 16-bits verdier, 
s& som adresser, i objektkoden. Den mindst betydende 
byte (LSB) bliver lagt i den fgrste byte, og-den 
mest betydende (MSB) i den anden, hvilket er 280 
standard. 
Ligesom ved DB instruktionen kan der godt vere flere 
Operander, blot de er adskilt af kommaer. 

@ DEFINE STORAGE, hopper et antal bytes, svarende til 
Operandens verdi, over i objektkoden. 7 } 
Denne instruktion benyttes normalt til at definere 
tekstbuffere etc.     END Bruges til at terminere assembleringen og skal vere ‘ 
til stede. i a. — 
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APPENDIX D -- INTERNE REGISTRE 

te ee ee ee ee ee ee ee ee Ne ee en ee ee 

NAP Benytter lageret mellem OFOOH og 1000H som arbejdslager. 
Fgélgende adresser i dette omrade kan vere af interesse for 

brugeren: 

OFOOH—OFO1H Indeholder kildetekstens -startadresse. 

OFO2H-OFO 3H Indeholder kildetekstens slutadresse. CURSER PdsitTiGw OPDRTER, 
ALR. 

OFO4H-OFO5H Indeholder symboltabellens slutadresse. 

OFO6H-OFO7H  Indeholder arbejdsbufferens slutadresse, 

APPENDIX E --~ BRUGERDEFINERBAR UDSKRIFTSRUTINE 
i sees a er eae ee er 

Nar man bruger option “E” ved “A” eller “S” kommandoen, kalder 
NAP den brugerdefinerbare udskriftsrutine i NAS-SYS. 

Adressen p& denne rutine st&ar i cellerne OC78H-OC79H ($UOUT), 
og den b¢gr fglge de regler der er beskrevet i afsnittet 
INPUT AND OUTPUT i NAS-SYS manualen. 
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APPENDIX F -- ET PROGRAMEKSEMPEL 

ORG OEOOH 
MEM OKOOH 

3; Dette program giver repeterende 
; tastatur 

; Monitorsubroutiner 

MRET: EQU 5BH 
KBD: EQU 61H 
SRLIN: EQU 70H 
NIM: EQU 72H 
UIN: EQU 76H 

; Monitoradresser 

KMAP: EQU OCO1H 
UINAD: EQU OC7BH 

; Dette program setter repetitions- 

3; Pprogrammet i funktion. 
; Det kaldes ved at skrive EEOO. 

START: LD  HL,INKEY 
LD*. (UINAD) , HL 
LD HL, INTBL 
SCAL NIM 
SCAL MRET 

3;Gem addr pa user- 
;subroutinen 
3;Set den i funktion 

KEYS: DB ODH, 40H ;Statusord 

INTBL: DB UIN ;indlesningstabel 
DB SRLIN 
DB 0 

SETTBL: DB 1O0000000B 
DB 10000000B 
DB LOOQO0000B 
DB 10000000B 
DB 11000000B 
DB 10000000B 
DB 10000000B 
DB 10111000B 

;Denne tabel s¢rger 
3for at ignorere SHIFT 
;CTRL og GRAPH tasterne 

3 Monitoren kommer her nar den 
3; leder efter en karakter 

INKEY: LD HL, SETTBL sNulstil tastaturets 
LD DE,KMAP+1 ;statustabel, 
LD B,8 380m er 8 bytes lang 

RESET: LD A, (DE) ;Nulstil en celle 
AND — (HL) 
LD (DE),A 

INC HL ;Tag neste celle 
INC DE : 
DJNZ RESET 3G¢r det 9 gange 

i 90n 
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NEWKEY: 

REY; 

SCAT, KBD. 
LD HL: Kevs 
Ik °° €,KEY 
XOR A 
LD “[8L)<A 
INC HL 
LD  (HL),40H 
RET 
CP. -(HL) 
SCF 
JR  NZ,NEWKEY 
OR ft 
INC HL 
DEC (HL) 
RET NZ 
LD. (HLY, 188 
SCF 
RET 

s;ocan tastaturet 
;Peg HL til statusord 

;Hop hvis tast nede 
;ellers nulstil A 
3;Gem nuverende tast 
;Peg HL til teller 
;Lang pause 
;Returner 
3;Samme som sidst? 
3;Set carryflag 
;Nej, returner karakter 

3Ja, nulstil carryflag 
;lrek 1 fra teller 
;Teller=0? 
s;sNej, returner 
3Ja, kort pause 
;indiker karakter 

30g returner 
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APPENDIX G -~-— KOMMANDOOVERSIGT 
SS A Se ae Se Gee eee eid eee Gre nee Sry ee mom 

NAP kommandoer: 

-- Assembelering 
-- Editering 
-- Kildetextens adresser 

Returner til NAS~SYS 
-- Indles fra kassettebAndoptager 
~- Udles symboltabellen 

-- Udles til bandoptager 
-~ Slet kildeteksten N
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| I 

Editor kommandoer: 

CTRL/B Til fgrste linie i teksten 
CTRL/E Til sidste linie i teksten 
CTRL/N Neste side 
CTRL/O Foregéende side 

& CTRL/F Find indtastet sd¢getekst 
CTRL/C Fortset s¢ggningen 

OP Op en linie 
NP Ned en linie 
SHFT/OP Slet linie 
SHFT/NP Indset linie 
ENTER Ned en linie + Indset linie 
ESC Slet linie + Op en linie 

VP En position til venstre 
HP En position til h¢gjre 
SHFT/VP Slet karakter 
SHFT/HP Indset karakter 
BS Backspace 
CH Fremad tabulering 
CS Baglens tabulering 
LF Til fgrste position i linien 

e CTRL/; Start blok 
CTRL/= Slut blok 
CTRL/D Delete blok 
CTRL/I Insert blok 
CTRL/P Print blok 

CTRL/X Forlad editoren 

‘ 
s 

    1 i 3 4 

   



> 
ares 

ee 
A 

RS 
i
 

8 
I
R
E
 RE 

ag 
——— 

ee 
w
r
e
 

mF 
a
e
 

a
e
 

, 
P
e
 

e
e
 
ny E

e
 

a 
e
k
 

: 
. 

“ 
S
e
 

° 

 
 

 
 

XQ 
a
a
 

oN 
a
e
 

S
A
 

> 
<
l
f
 

w
y
,
 

yn 
<
a
 

ee 
r
e
n
 

a
 

od 
om 

2 
D> 

X 
wy 

SO TS REI RNR me a a 

é a 

S
e
a
t
:
 

o
s
 

(— * 
e
e
 

© ORT eter ne pene oe ere 

Anders’ Hejlsberg Software 

Seer a me 

ee ee ry 

Copyright (C) Juli 1980 

 
 

 
 



    

INTRODUKTION: 
Pe CAS RE OE ee Ry Oe OE Le ee eee ee 

NIP (Nascom Inversassembler Package) er et disassembleringspro- 
gram specielt designet til NASCOM 1/2 med NAS-SYS monitor og 
eventuelt NAP assembleren. 

NIP disassemblerer Z-80 maskinkode til standard ZILOG/MOSTEK 
Z-80 mnemonics, og kan, hvis man gnsker det, sette labels i det 
disassmeblerede program. 

Ud over at udskrive den disassmeblerede tekst pa skerm og/eller 
printer, kan NIP ogsa& gemme den i NAP assemblerens kildetekst-— 
buffer. Pa denne made bliver der mulighed for at relokere/edi- 
tere maskinkodeprogrammer, uden at man er i besiddelse af den 
Originale kildet@ekst. 

NIP er ogsa i stand til at disassemblere et program der er flyt- 
tet bort fra sin normale eksekveringsadresse. Saledes undgds 
det problem, der ellers ville opsta, nar et program ligger pa 
Samme sted i lageret som NIP. 

NIP ASSEMBLERSYNTAX: 
oe me ame oe ee ee ne ee ee es me ee ee we ee ee we 

NIP°s assemblersyntax er fuldstendig kompatibel med NAP assemb- 
leren og kan direkte oversettes af denne. Sammenlignet med 
ZILOG/MOSTEK Z-80 assembler b¢gr f¢lgende itagttages: ‘ 

* Alle labels bliver efterfulgt af et kolon n&ar de defineres. 

* Pseudoinstruktionen DB benyttes i stedet for DEFB og DEFM 
til at definere en enkelt byte eller en string i lageret. . | 

* Pseudoinstruktionen DW benyttes 1 stedet for DEFW til at 
definere en adresse i lageret. 

* Instruktionerne RST 10H (D7H) og RST 18H (DFH) bliver over- 
sat til henholdsvis RCAL $+disp (hvor disp er det relative 

offset til den subrutine der skal kaldes) og SCAL nn (hvor 
nn er nummeret pa den subrutine i NAS-SYS der skal kaldes). 

De bytes der efterfglger en RST 28H instruktion bliver over- 
sat som stringdata (se "A" kommandoen), indtil et 0 m¢des. 
Disse instruktioner er ikke standard i Z-~80 assembleren og 
krever, at systemet benytter NAS-SYS eller en anden monitor 
med tilsvarende funktioner. 

NIP INDLESNING OG OPSTART: 
Re re me ee ne oem omen tee ee cre eee eee em ee ee eee ee ee ee ee ee ee omen 

NIP leveres pa et kassetteband der er udlest med NAS-SYS "WwW" 
kommando pa 300 baud. Hvis det f¢rste indlesningsfors¢g fejler 
er der en anden udlesning pa den anden side af bdandet. NIP 
koldstartes ved at indtaste: 

E2000 <enter> (EC400 for ROM versionen) 

Ved en koldstart nulstilles alle options og dataomr&debufferen 

Sslettes (se herom senere). NIP kan vermstartes ved at indtaste: 

E2002 <enter> (EC4O2 for ROM versionen)  
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NIP BETJENING: 

Nar NIP er opstartet som beskrevet ovenfor udskrives der en 

h¢gjrepil pa skermen for at indikere, at programmet venter pa 
input. 

Alle NIP kommandoer bestar, i lighed med NAS-SYS, af et enkelt 
bogstav. . 

NIP KOMMANDOER: 
OF ON we Oe me en es ee ee eee oe mee me ee 

A Xxxx yyyy z DEFINER DATAOMRADE 

t 
Ved hjelp af denne kommnando defineres et omrade inden for 
hvilket der er data og ikke instruktioner. Nar NIP disassem- 

blerer imellem xxxx og yyyy, bliver de enkelte bytes ud- 
Skrevet i et format der afhenger af 2: 

z=0: Bytedata. Alle bytes inden for dette omrade bliver ud- 
Skrevet som en DB instruktion efterfulgt af de rele- 
vante tal. 

Z=1: Stringdata. Hvis det er muligt bliver en byte udskrevet 
som en del af en tekststreng; hvis ikke er formatet som 
ved z2=0. 

z=2: Adressedata. Databytes bliver udskrevet som adresser, 
dvs. en DW instruktion efterfulgt af to bytes der an- 
Biver adressen. 

‘ Op tii 48 dataomr&dder kan defineres. 

B £X2K VVYY NAP TEKSTBUFFER ADRESSER 

Denne kommando definerer NAP tekstbufferens start- og slut- 
adresser (de samme som specificeres nar NAP koldstartes). 
Denne kommando b¢gr benyttes inden "N" kommandoen, hvis NAP 
ikke er blevet koldstartet forinden. 

C+ COMMENTS ON 

Nar commentfunktionen er on, bliver der sat comments i prog- 
rammet svarende til ASCII verdien af instruktionen. Hvis 
ASCII verdien er et kontroltegn (mellem 0 og 31), bliver der 
udskrevet et punktum i stedet. 

C- COMMENTS OFF 

Fjerner commentfunktionen. 

D xxxx yyyy zz DISASSEMBLERING 

Disassemblerer fra xxxx til yyyy og stopper hvergang der 

er udskrevet zz linier. Hvis man trykker ESC her, gar NIP 
tilbage til inputmode; ellers udskrives der endnu zz linier. 

E SLET DATAOMRADE ADRESSER 

Denne kommando sletter alle de dataomrade adresser, der er 
indtastet med "A" kommandoen.
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F xxxx yyyy .. FIND S@GESTRENG 

H+ 

ie 

Denne kommando unders¢gger lageret mellem xxxx og yvyyy, og 
udskriver alle de adresser hvor den indtastede s¢gestreng 
forekommer. En s¢gestreng kan vere op til otte bytes lang. 
En byte kan enten indtastes som et hextal eller som ASCII. 

I det sidste tilfelde skal karakteren sta efter et komma. 
Et spgrgsmalstegn (?) i stedet for en af de to ovenstdaende 
muligheder indikerer at denne byte kan vere hvad som helst. 

For eksempel vil kommandoen "F 1000 2000 3A ? ? FE ,0O" ud- 
skrive adresserne pa alle de steder i lageret mellem 1000H 
og 2000H, hvor A-registret bliver loadet indirekte fra en 
adresse og derefter sammenlignes med et ASCII 0. 

HEXNOTATION ON 
& 

Nar hexnotation er on bliver alle bytes (dvs. 8~bits tal) 
udskrevet 1 hexadecimal notation (undtaget er dog relative 
offsets og portnumre der altid bliver udskrevet i decimal > 
notation). 

HEXNOTATION OFF 

Nar hexnotation er off bliver alle bytes udskrevet i decimal 
notation. : 

J xxxx DISASSEMBLERING MED JUMPTEST 

L+ 

Denne kommando disassemblerer og udskriver fra adressen XXXX, 
indtil en af de fglgende instruktioner m¢des: 

JP nnnn ~ JR $+disp RET 
JP (HL) JP 402 JP €1¥) 
HALT: SCAL 5BH 

Nar dette sker stopper NIP og venter pa et input. Hvis man 
trykker ESC, gar programmet tilbage til inputmode; ellers 
fortsettes der, til en af de ovenstdende kommandoer igen 
mgdes. 

"J" kommandoen er iser anvendelig, nar man skal bestemme hvor 
et maskinkodeprogram slutter, idet en af de ovennevnte in-~ 
Struktioner normalt er den sidste i et program. 

Labelfunktionen virker ikke ved "J" kommandoen. 

LABLES ON 

Nar labelfunktionen er on, bliver der sat labels i det dis- 
assemblerede program. Dette foregar ved, at NIP disassem- 

blerer i to genneml¢gb. I det f¢rste bliver alle adresserefe- | 
rancer gemt pa symbolstacken. Hvis en af disse adresser | 
mgdes i andet gennemlgb, bliver der sat en label p& det pa- } 
geldende sted. De adresser (labels), der ligger pa symbol- 
stacken, men som ikke bliver mgdt i andet gennemlgb bliver | 
defineret ved hjzlp af EQU instruktioner til sidst i pro- 
grammet. 

Hvis symbolstackens start— og slutadresse ikke er defineret | 
(ved hjelp af "S" kommandoen), virker labelfunktionen ikke. 

LABELS OFF 

Fjerner labelfunktionen.



  

a. 
N xxxx yyyy DISASSEMBLER TIL NAP 

Nar denne kommando bruges, bliver det disassemblerede program 
(fra xxxx til yyyy) gemt i NAP assemblerens kildetekstbuffer. 
Hvis NAP ikke er i systemet, bgr denne kommando undgas. Hvis 
NAP ikke er blevet koldstartet, skal "B" kommandoen bruges 
inden "N" kommandoen kaldes. 

O xxxx yyyy DEFINER OFFSET 

R+ 

-Hvis det program der skal disassembleres ikke ligger pa det 
sted hvor det normalt eksekveres, bruges "0" kommandoen. Hvis 

for eksempel et program normalt starter i 2000H men nu er 
flyttet, sa det starter 1 5000H, vil kommandoen O 2000 5000 
fortezlle NIP at instruktionerne skal hentes fra 5000H og op, 
men disassemblvres, som om de 148 fra 2000H og op. 
Grunden til, at der skal skrives to adresser, er, at man ikke 
selv beh¢gver at regne offsettet ud. I ovennevnte tilfelde 
kunne man saéledes godt have skrevet O 0 3000, idet yyyy—-xxxx 
Ziver det samme. 
Nar offsettet er defineret, kan de efterf¢glgende kommandoer 
indtastes, som om programmet 14 i xxxx. 
Kommandoen O 0 0 nulstiller offsetfunktionen. 

QUIT 

Quit kommandoen returnerer til NAS-SYS. 

PCR-FUNKTION ON 

N&ér PCR-funktionen (Program Counter Relative) er on bliver 
operanden ved relative hop (JR) og relative kald (RCAL) ud- 
skrevet som $+disp. For eksempel vil instruktionen 20 05 
blive disassembleret til JR NZ,$+7. 

PCR-FUNKTION OFF 

Nar PCR-funktionen er off bliver operanden ved: relative hop 
og kald udskrevet som den absolutte adresse. 

S xxxx yyyy SYMBOLSTACK ADRESSER 

Denne kommando forteller NIP hvilket lageromrade, den ma 
bruge som symbolstack nar labelfunktionen er i brug. 
Da princippet er som en almindelig stack (hvilket vil sige 
at adresserne bliver skubbet pa symbolstacken startende fra 
yyyy og nedad mod xxxx), kan man med fordel bruge den ¢ver- 
ste del af RAM lageret til symbolstacken. 
Hvis labelfunktionen ikke bruges, er det heller ikke ngdven- 
Gigt at definere symbolstackens adresser, idet den slet ikke 
kommer i brug. 

T xxxx yyyy zz TABULER 

- fabuler kommandoen er med som en udvidelse af NAS-SYS "Tt" 

kommando, idet den udover at udskrive den hexadecimale verdi 
‘af hver byte tillige udskriver ASCII verdien (pa samme made 
som commentfunktionen). Dette er iser anvendeligt, nar man 
skal bestemme hvilke omrader af et maskinkodeprogram, der er 
tekst (data). 

Det ved "0" kommandoen definerede offset bergrer, i lighed 
med "A", "Dp" "PR" og "J" kommandoerne, ogsa "T" kommandoen.
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U+ USERFUNKTIONEN ON 

Nar userfunktionen er on udskrives der via userfunktionen 

L NAS-SYS, det vil sige den udskriftsrutine hvis adresse 
ligger 1 $U0OUT (0C78H-0C79H). Denne rutine bgr fdlge de reg- 
ler, der star beskrevet i afsnittet INPUT AND OUTPUT i 
NAS-SYS manualen. - 

U- . | USERFUNKTIONEN OFF 

Fjerner userfunktionen. 

W VARMSTART NAP 

Fgrst unders¢gges om NAP ligger i RAM (1000H til 1FFFH) i 
Systemet. Hvis dette er tilfeldet hoppes der til 1002H; 
ellers hoppes der til DOO2H. Hvis NAP ikke er indlest b¢r 
denne kommando undgas. ; 

X NULSTIL OPTIONS 

Nulstiller alle options ("C","L","R" og "U"), undtaget 
hexnotation ("H"), der bliver sat on. 

= aa bb cc dd DISASSEMBLER DIREKTE : 

Denne kommando disassemblerer og udskriver instruktionen 

givet ved aa bb ce dd. Eksempelvis vil kommandoen "=21 40 5" 
udskrive "LD HL,O540H". Det er ikke n¢gdvendigt at indtaste 
alle 4 tal men kun det antal, der bergrer instruktionen. 

ULOVLIGE INSTRUKTIONER: 
ee ee a ee ee ee ee 

I Z-80 maskinkode kan der forekomme ulovlige instruktioner, 
det vil sige instruktioner, der ikke forstas af processoren. 
Hvis en sadan mgdes, bliver den f¢rste byte byte af instruk- 
tionen udskrevet, som om den var data (dvs. med en DB pseudo- 

instruktion), hvorefter NIP fortsatter disassembleringen fra 
neste byte. For eksempel vil den ulovlige instruktion ED 00 
blive disassembleret til: 

1000 ED . DB  EDH 
1001 00 NOP 
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APPENDIX A -— FEJLMEDDELELSER: 
eee OE SE EOE Oe ES SS ES SE Se EE OR ND Oe CoN SE OD 

ne eee ee ene Oe oe EY we eae me 

“ERROR 00 

ERROR Ol 

ERROR 02 

ERROR 03 

ERROR 04 

ERROR 05 

FORKERT KOMMANDOLINIE 

Kommandolinien starter med en ukendt kommando, eller 

de tal, der efterfglger kommandoen, er uforstaelige 

eller ulovlige. : 

DATAOMRADEBUFFEREN ER FULD 

Der er plads til 2 x 48 adresser 1 dataomrade- 

bufferen. e o. ; 

NAP TEKSTBUFFEREN ER FULD 

Svarer til ERROR 99 i NAP. 

SYMBOLSTACKEN ER FULD 

KOMMANDOFEJL 

Den pageldende kommando blev efterfulgt af for fa 

tal. . 

SYMBOLSTACK IKKE DEFINERET 

Symbolstackens start-— og slutadresser skal defineres 

(mead "S" kommandoen) f¢r labelfunktionen tages i 

brug.
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\ APPENDIX B -—-- NIP ADRESSER: | ¢ 
ee ee ee Ne Ee RE SR NE OY EN EE OY EE ee ST ST Sm RS 

NIP ligger 1 lageret fra 2000H til 2B80H (C400H til CF80H for 
ROM versionen), og bruger fra OEOOH til OFOOH som arbejdslager. 

Desuden benyttes lageret fra OFOOH til 1000H tilfelles med NAP 

til stackpointer og tekstbuffere. I arbejdslageret kan f¢glgende 
adresser vere af interesse for brugeren: 

OEO0-OF01l Neste ledige adresse i dataomr&debufferen 
OEO02-0E03 Symbolstackens slutadresse 
OEOY-O0EO5 Symbolstackens startadresse 
OEO6-OEO7 Offset 
OEF08 Flags 
OEO9-OEFF Dataomradebuffer 

OEO9-GEOA Startadresse pa f¢grste omrade. 
OEOB-OEOC Slutadresse pa f¢grste omrade. 
OEOD Fgrste omrades dataformat. 
OEOE-OEOF Startadresse pa andet omrade. 
OE10-0OE11 Slutadresse pa andet omrade. 
OEl2 Andet omrades dataformat. 
CECeca



  

APPENDIX C -— KOMMANDOOVERSIGT: 
Re ek EE EE EE GE OD RD SE EE Se SG SER SS CRED GENE SORE GE Ome See Ge Se eet re Gree eo 

A XXEX 

B > xXxxx 

C+ 
- Cn 

D> SARX 
E 

FP RERX 
H+ 
ae 

J RRR 
L+ 
ee 

O° Rxxx 

Q 
R+ 
R- 

3. XXX 
~ ARK 
U+ 
p.. 
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yVVY 

YFYVY 
VIYVY 22 

aa bb cc dd 

Definer dataomrade 
NAP tekstbuffer adresser 
Comments on 

Comments off 
Disassemblering 
Slet dataomraéde adresser 

Find s¢?gestreng 
Hexnotation on 

Hexnotation off 

Disassemblering med jumptest 
Labels on 
Labels off 

Definer offset 
Quit 

PCR-funktion on 

PCR-funktion off 
Symbolstack adresser 
Tabuler 

Userfunktion on 
Userfunktion off 
Varmstart NAP 

Nulstil options 
Disassembler direkte 
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INTRODUKTION 
Stee ones ween enee Gene eees Sty Heee See Ente Cane Sree 

POLYSYS 3 er em ZK hasicudvidelse desianet til brug Fa NASCOM 

1/2 med NASCOM BK ROM EASIC oG NAS-SYS 3. 

FOLYSYS 3 udvider EBASTC' ens kommaendoreretoire med 13 mye kom- 

mencdoer der letter tidvikling oG debueGcing af BASIC rroaramner? 

AUTO -~ Automatisk linienummererimG « 

RENUMEER ~ RermuUMMerer LMG « 

DELETE ~ Sletnina af starre rrogramblokke. 

APPEND ~ Sgammensetning af flere FroGgranmmer. 

TRACE - Trecine og singlesterring af BASIC 

STEP PrOGTaMMe? « 

NORMAL 

DUME - Dume af variable. 

DUMES$ 

FIND ~ GAGMLIMG se 

FINDT 

HEX : —~ Konvertering fra hex til decimal. 

RECOVER -~ Genfindinag af slettede Frogrammer. 

FOLYSYS 3 udvider BASIC'ens crafikeulicheder med kommandoer 

til rlotning af linier. Envidere er der indbyecet en USK ru 

tine til scanmine af tastaturet oG indlasning af en enkelt 

karakter fra tastaturet. 

DIRECT MODE KOMMANDOER 
eres 000 Gres Geen ence eane Gree Gene Sons CHES GEE eee HetE BETS Ente SERS GHEE SEEE SEES SEES OONt Sree 

De 13 kammancdoer der beskrives i det efterfdleende virker kun 

i direct moder dvs. at de ikke kam bruges i et rrogram.s HVisS 

commuteren settes i X mode (dvs. en af X ortions er aktiveret) 

virker direct mode kommandoerne ikke. 

T eksemrlerne er alt det som brugeren indtaster umderstreacet. 

KOMMANDO!S AUTO mrmess 

SUNKTION: Genererer automatisk linienumre startende med mm 2 

spring af ss. Hvis ss ikke angives antages verdiers 

10. Hvis mm ikke angives antaages verdien 100. 

Hvis man erstatter det linierummer AUTO lige har 

udskrevets telles der videre fra det mye. 

Férste Gana man trykker tenter> Fra en linies der 

ikke starter med et liniernummer agar AUTO ua af funk- 

tiom.e Dette kan for eksemrel ornas ved at trukke 

“AGC. ¢ 

+
 EKSEMPEL! AUTO 20075 

200 FOR A=i TO 10 
205 GOSUER 500



  

KOMMANDO? 

FUNKTIONs 

EKSEMPEL $ 

@ KOMMANDO? 

FUNKTION: 

  

210 NEXT 

215 END 

SO0 FRINT ArSQRCA) 

  

  

wOS RETURN 
15) 

200 FOR A=1 TO 10 
205 GOSUB S00 
210 NEXT 
215 END 
SO0 FPRINT As SQRCA)D 
SOS RETURN 
Ol. 

RENUMEER rms os 

Rernummererer hele rroeramnmet startende med Llinie mr 

i serine af ss. Hvis ss ikke angives antaces verdien 

10. Hvis mi ikke angives entaces verdien 100. 

Hvis remummereringen Ville Give overflow: dvs. et 

linienummer der er sta@rre end 655297 udskrives acer 

OV Error. FProgramnmet er i dette tilfewlde uradrt. 

Liniereferencer btliver rettet ved fdéleende komman~ 

doer: 

GOTO GOSUE IF..+THEN 
ON. «GOTO ON. .GOSUE RESTORE 
RUN LIST 

Hvis det linierummer der refereres til ikke eksiste~- 

rery indsxettes tallet 65529 (det hdJst mulige linie~ 

rmummner)., Disse illegale referencer kam senere findes 

med kommandoen FIND "65529". 

LIST 

  

150 INFUT A 
155 IF A>O THEN PRINT “Fositivt": GOTO 150 

  

160 IF A=0 THEN 230 

170 PRINT °Negstivte"?: GOTO i150 

Oh. 

RENUMBER 109% 

Ob. 

10 INFUT A 

i5 IF A>0 THEN PRINT “Fositivt"? GOTO 10 

20 IF A=0 THEN 635529 

25 FRINT "“Negativt"? GOTO 18 

Ol. 

FIND "63529" 

20 IF A=0 THEN 65529 

Ok. 

DELETE aarhb 

Sletter alle linier mellem e838 oG bb beaace inclu-



  

EKSEMFPELS 

KOMMANDO: 

FUNKTION ¢ 

EKSEMPEL ¢ 

KOMMANDO¢ 

> FUNKTION! 

won Of on 

Bade ga oc bb skal angivesr men hehdéver ikke 

ekgisterende liniernunmres 

Gives 

at vere 

LUST 

INFUT AvE 
FRINT Av BsSQRCAXAtEXE) 

GOTO 10 
PRINT AvE 
GOTO 10 

10 
20 
30) 
40) 
0 
Ob. 
DELETE 409999 

OF. 

LIST 

INPUT Ay E 
PRINT Ay Ey SQRCAKAT+EKB) 
GOTO 10 

10 

20 

30 

Ok. 

APFEND "N" 

Indleser et BASIC rrogram fra kKassettebandortegeren 

oG leaeeer det i laceret efter det nmuverende. Det 

resulterende frogram er renummereret startende med 

Linnie 100 i srrine af 10. Hvis “N"* ikke er angivet 

Chvor N kan vere hvilkensomhelst kKoarekter)d:, indleses 

det rrocgram der bliver fundet farst (som ved CLOAD). 

LIST 
F=180/3.1415927 

INFUT A 

FRINT AvATNCA) KF 

GOTO 20 

10 
2.0 
30 
Ab 
Ob. 
AFFEND "S" 
File T Found 

File S Fourie 

4130 OO4F . 

Arrended at 140 

Ob. 

LIST 

F=180/3.1415927 

INPUT A 
FRINT As ATNCA) KF 
GOTO 110 
INPUT Asef 
PRINT AsBySQRCAKAtEXE) 

20TO 140 

100 
Lic 
120 

130 
140 
150 
140 
Ob. 

TRACE 

reroaram ka@res i 

Linienunmner 

trece-made. Nar et 

hyver emkelt kommandos 

GASIC i 

hlaiver 

le Bie ae 
£0 Lter 

trace-mode 

 



  

EKSEMPEL ¢ 

KOMMANDO? 

A FUNKTION$ 

l KOMMANDOS 

J Orrin: 

fl KOMMANDO¢ 

fi FUNKTION? 

EKSEMFPEL $ 

  

oe Am 

udskrevet mellem ta virnkler UMNiddelbart efter at der er eksekveret, 

LIST 

10 FOR A=1 TO 3 
20 FRINT Avy &xKxA 
30 NEXT 

Qk. 

TRACE 
Ok. 

RUN 
CEG> 2 4 
S20210% 2 
<20><10> 39 29 
<202<102 4 
202102 
T2023 0% 
Ol. 

STEF 

Setter S$te@r-mMode. Nar det erogram kiwdres i Ster-mace bliver hver enkelt kKLowmandasg linierummer WOSKkreVvet mellem to Viniler j “averste venstre hJja@rne ef skep— Nets UMiddelbart efter st den er eksekveret, Herefter venter BASIC ra ast en test trubkkes ried y hvoreftep ger fortsettes MEG meste kLommando,. 

NORMAL 

F Jjerner TRACE og STEF modes, Frogrammer kwarer ra Sor moresalt, 

DUMP oG DUME Ss 

Udskriver @lle de henholdsvis talvariable og¢ strinaes der er OFrettet i “@Jeblibkkety i den rekkefalee Ge hlev orrettet, Arrays bliver ikke WoaSkravet, Varia- blene blivep uUcskrevet som ved LIST, dys, det antel linier af GEencgen der bley SPecificeret ver Ssidste LINES Lommando, 
: BEMARKE Et FPOGT am 6h3al vere Kart far mary kare dumree cd@ variahle get orretter, 

AUTO 
LO0 TNFUT AgyA 
Lid R&=RIGHTS (AG, 4) $ L&=LEFT$ (Ad, 2)



KOMMANDOS 

FUNKTION? 

EKSEMPEL ¢ 

KOMMANDO? 

FUNKTION?S 

  

120 B=SQRCA)! D=AKAt CC=C1-Ad72 
130 END 

DUME 
Ob. 

RUN 
? NASCOMs2 

Ob. 

DUMF 

ae 

mJ F41AZe 
| 

CO. 23 

Ol. 
DUMES 

A$ = "NASCOM" 
R$ = *SCOM" 
Ee of "NaS" 

Ol. 

FIND “text" oq FINDT “text* 

Finder oa lister elle de linmier der indeholder den 

-onGivne sdacestreng Cexclusive anfdarerelsesteanene). 

De fundnme linier bliver listet ra samme made som 

ved LIST kommandoert. 

Forskellenm er & FIND og FINDT ery at FIND finder selle 

de steder hvor séaestrenagen forekommers mens FINDT 

kur finder de steder hvor saGgestrengen ikke er en 

del af et reserveret ord ($48 som FRINTy INFUT ete.). 

FIND oc FINDT bruger lageret fra OCSQH som huffer 

til saGestrengen. Erugeren bar derfor sikre sia at 

dette lager ikke inmcdeholder mogcet viagtiact Nhvis disse 

kommancdoer skal bruges. 

LYST 

100 FOR FP=1 TO 10 

110 INFUT AvE : 

120 FRINT "“FORSKELLEN ER" AEBSCA-E) 

130 NEXT 

Ok. 

FIND "FOR" 

100 FOR FP=1 TO 10 

120 FRINT "“FORSKELLEN ER" ABS CA-E) | 

Ob. | 

FINDE "FOR | 

120 FRINT “FORSKELLEN ER" ABS CA-B) 

Ol. 

HEX a@@ bh ceo dd eoee | 

OQme@#tter of til ti hextal oa udskriver dem adekilt 

2f kommaeer i decimalnotaetion. Tallene skal vere ad- 

skhilt af blankteagr.
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EKSEMPEL HEX: CES ..22 27 -€-G3: 66 -GE 
  

S “127369339 Si vl2rL PGi 02206 

Ved hdwle af skhermeditering ken den ucdskrevne lLlinie 

for eksemrel omncdarnnes tilt 

100 DATA ~-127396 33941 v1 29lPSr1029206 

KOMMANDOS RECOVER 

FUNKTION! Genmfinger er rrogram der ér blevet slettet ved et 

uheld (ved em NEW eller em CLOAD kommando). RECOVER 

virker kum hvis der ikke er startet en indtastning 

af et myt rrogram. Kam frrogrammet ikke cenfimdes ud- 

skrives ?CR Error. RECOVER bar ikke bruges umiddel- 

bart efter em koldstart. 

See One eee SENS Meet See AEE nee HEES Suny HEED Harn wees wee wee omer 

a. 

Kommandeerme SET og RESET kam bruges ra faeleende mader? 

SET (XY) Setter runktet XrY. 

Bet <XeY¥) FO.°:CX1irV¥1) Setter en linie fra XrvY¥ til XivY1l. 

Se7 ‘TO t{Xey¥) Setter em linie frsa detsidst benst- 

tede Grafikeunkt til XvY. 

KESET kommandoen kan bruges fra samme mdde,. 

USK FUNKTIONEN 
S7At One SRE Fee ene SES EEE RteE FERE Ones See ween eine weer 

Nar BASIC kolcistartes bliver adressen era FOLYSYS 3's USR funk- 

aa automatisk laat ind i BASTIC'ens USK-horedresse,. 

SK funktionem bruees FA fdleernde made? 

A=USKCO) Scanmer tastaturet een Gang oG returmerer 

den medtrukkede tasts ASCTI~verdi. Hvis ingen 

t3ast er nmege returmeres et rmul. 

A=US Fe¢ i> Rlinker med cursoren fA skhermen indtil brugeren 

tryukker ra en tast, og returmerer denmmes ASCII- 

verdie Karakteren bliver ikke udskrevet, 

MONT TORUDUIDELSER 
SOR Re Cone Cee mes BERS SHEE Bene Gere wieH bate Gory Cone eee meee none ewes 

FOLYSYS 3 har indbyaacet en ms keyboardortionsy K2. Nar denne er 

aktiverety virker GRAFH méalen som em SHIFT-LOCK macle. Ndr cen 

trukkes med skhiftes der mellem store oG sm4 boadstaver Csamnme 

effekt som Kil ortion). 

e Veg kold- og varnastart af BASIC (J o@ Z) bliver ARGN aeutomatisk 

sat til mul. SSledes er koamandoen POKE 3083+0 nu overfledie— 
GJort.



D 
S 

a 
¥ 

gende 
@»:: fire ubructe monitorkommandoer Dy Fr L oa Y har mh 

furnktioner ¢ 

Hor 

1oar 
Hor 

Hor 

Momitorens 

O800H 

0801H 

0802H 
0803H 

  

7 

fdaet fal—- 

til DOOOGH Ckholdstart NAF assembler). 

Lil DOOZH Cvarmstart NAF assembler) .« 

tit C400H Choldstart NIF disassembler). 

Lil C402Z2H (varmstart NIP disassembler). 

workerece er tblevet udvidet med fale@ence: 

Cursorkerakter. Derne bete indeho tder ASCIT verdien 

af det tean der bruges SOM CUTPSOTs Ved RESET settes 

cupsorkerakteren til SFH Cumderlimne). 

FOLYSYS 3 flaa 

Bit 0 Gat mar GASIC er i furnktaiorn.e 

Bit i Gat mar AUTO er i funktior. 

B4%4.2 Gat hvis der kommer overflow ved AUTO. 

Bit 3 Sat hvis TRACE eller STEF er i FumktiLoart. 

Bit 4 Sat hvis STEF er i furnktior. 

Bit G-7 Ubruate. 

Sidst bruate arafikrunkts Y Loordimnat. 

Sidst bruete Grafikrunkts X KLoordimnat.



  

-g~ 
@ INSTALLERING AF FPOLYSYS 3 I ROM . 

Ae One EEE ORES OES OEE HOES SOO end CONE wnat Hwee HELE Mint SE OEE EES Hes BEE ORES WEEE GHEE CERe SEES ROL Stu Heer Sent bone Bate Sees 

ROM versianen af POLYSYS 3 liageer fra BOOOH til. B7FFH o& leve- 
res 2 to stk. 2708 EPROM. Feéleende realer ber iagtteaces under 
ingstellerinegent? 

1) Indset TC'erne med den korrekte benorientering. 
2) Sluk maskinenm inden IC'ernme incisettes. 

Ekscemrel i Inetellering e& NASCOM 2 boardet i blok E&. 

De to Llinkblokke LKES o@ LKE6 trddes til EFROM stillineenys 
Gvse Firm GS-12» Pin 7-119 fin 6-10 oG fin GS-9. 
Fa LKESL linkblokken foretaces falecende modifikationer! 
Berm 4-7 ELOCK 6B -- XROM. 

Bem 4-12 ELOCK & --— BOOOQH-EFFFH. 
EFROM'en merket FS2-B000 eleceres i soklen ES. 
EFROM'ern merket FPS2-B400 eleceres i soklen ES. 

mm
 

© Ekgsemrel 23 Instellering r&a NASCOM 2 boardet i blok A. 

De to linkblokke LKE1 o@ LKE2Z trades til EPROM stillingerns 
OVSe Fin GS-12, ein 7-l1iy ein 6-10 oG fein 5-9. 
Pa LKSL linkblokken foretacges fdleende modifiketioner! 
Bem 6-7 ELOCK A -—- XROM, 

Berm 6-12 BLOCK A -- BOOOGH-EFFFH, 
EFPROM'en merket FPS2-B000 fFlaceres i soklen At. 
EPROM' em merket PS2-B400 elaceres i soklem Av. 

EkKesemre] 3 Installering rd NASCOM RAM A hoarct,. 

Fa 4K memory decode fad'en forbindes F5~-16. 
EPROM'en merket FS2-B000 elaceres i soklem IC27. 
EFROM' en merket FS2-B400 erlaceres i soklen IC2a. 

Ved alle 3 eksemrler skal resetadressen rA LGWI stilles rd 
féleende made! 4 nedy 3 ors 2 ned os 1 med. Dette Gar at 

¢ FOLYSYS 3 automatisk aktiveres ved RESET oG rower LUE? ¢ 

INDLASNING AF FPOLYSYS 3 FRA BAND 
HET SERe STES oneG SuHe Gene SUT SEH ESE SORT FONE BOOH ame HERE Thee POE BOE Sone SEne Sune whe OnnS CONE SOEe SHEL BEES OSS Sets Geet eube ohnd pees 

FOLYSYS 3 er indsrillet i NASCOM "WN" format FS 1200 baud, 
Barcdet inmdeholder 4 versioner til forskellige lagerstdrrelsert 

RAM START Memory size 

SKK 280 0H 10239 
16K 48 00H LB431. 
BK 8800H 34815 
ABK C800H Ja 599 

De forskellige versioner liagger i den nevnte rekhefalee. 
FOLYSYS 3 indleses ved at trukke RK <enter =. Nar Lmaglesningen 
er @efsluttet indtastes der Exxss enters, hvor xxxx er cer 
verdi der star i kolonnmen START ovenfor. Nar BAST C'en kold- 
stertes bar man indteste der tal der star i kolonmmen Memory 
Size som svar rA seadrasmAlet "Memory size? ",. Hvis der bliver 
trykket RESET kan FOLYSYS 3 Genektiveres ved at skrive Exxxx. 
$QM heskhrevet ovenfor.
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1. INTRODUCTION 

Nascom 8K Basic is based on Microsoft Basic, which has become the industry standard, and offers 

a high degree of compatability with programs published in books and magazines, 

     
     

-38,full trigonometric It offers 7-digit floating point numbers inthe range 1. |41E38 to 2.9387E- 
ons can be written itn machine code or functions, string handling and P10 control. User fun 

Basic to provide additional flexibility. 

In addition, a number of extra features have been included: 

it works with Nasbug T2, T4 and Nas-sys : 

with Nas-sys, provides powerful on screen, in line editing facilities for data and programs. 

it has clear screen and cursor positioning functions for screen formatting. 

improved LIST command for use with Nascom display. 
support of printers or terminals attached e.g. via serial interface. 

improved cassette handling with program identification and error checking of both programs 

and data (many other systems can allow data to be misread) 

~ support of the Nascom graphics options using SET, RESET and POINT commands 

1-1 Introduction to this manual : 

This manual describes the features offered by Nascom 8K Basic. It is not intended to be used 

as an introduction to programming in Basic - many such books are available elsewhere (see 

Appendix H) 

a. Conventions. For the sake of simplicity, some conventions will be followed in discussing 

the features of the Nascom BASIC language. asa Faailial en 

-ds printed in capital lette must be written exactly as shown. These are mostly     e a, 

\ ait 

     
f instructions and commands, = “iu 

2, Items enclosed in angle brackets (<>) must be supplied as explained in the text. Items 

in square brackets (C1) are optional. Items in both kinds of brackets, C<W>] , for example, are 

to be supplied if the optional feature is used. Items fo lowed by dots (...) may be repeated or 

deleted as necessary. TOU (Gers 

3. Shift/ or Control/ followed by a letter means the character is typed by holding down 

the Shift or Control key and typing the indicated letter. : 

4, All indicated punctuation must be supplied. 

b. Definitions, Some terms which will become important are as follows: 

Alphanumeric character: All letters and numerals taken together are called alphanumeric 

characters. . : ae 

Enter, Newline or Carriage Return: Refers both to the key on the terminal which causes the 

carriage, print heaa or cursor to move to the beginning of the next line and to the command 

that the return key issues which terminates a BASIC line. 
ee ee ee 

¢ ONmMme ti U ,e Zz -: a + < 

Bae eas 8 RE er I 

          

oy ran a : oes dy to. 
|       

         

Commands and Statements: Instructions in Nascom BASIC are loosely divided into two clases, 

Commands and Statements. Commands are instructions normally used only in direct mode (see Modes 

of Operation, section 1-2). Some commands, such as CONT, may only be used in direct mode since 

they have no meaning as program statements. Some commands are not normally used as progran state- 

ments because they cause a return to command level. But most commands will find occasional use 

as program statements. Statements are instructions that are normally used in indirect mod 
Some statements, such as DEF, may only be used in indirect mode. — 

Edit: The process of deleting, adding and substituting lines in a program and that of preparing 

Hy data for output according to a predetermined format will both be referred to as "editing". The 

    

  

    
   
   

  

          
;     

particular meaning in use will be clear from the context. 

Integer Expression: An expression whose value is truncated to an integer. The components of 

the expression need not be of integer type. 

Reserved Words: Some words are reserved by BASIC for use as statements and commands, These are 

called reserved words and they may not be used in variable or function names, 

String Literal: A string of characters enclosed by quotation marks (") which is to be input or 

output exactly as it appears. The quotation marks are not part of the string literal, nor may 

a a string literal contain quotation marks, (""HI, THERE"” is not legal.) 

Type: While the actual device used to enter information into the computer differs from system 

to system, this manual will use the word "type” to refer to the process of entry. The user 

types, the computer prints. Type also refers to the classifications of numbers and strings. 

le 1-2 Modes of Operation 

Nascom BASIC provides for operation of the computer in two different modes. ‘no the direct moc 
the statements or commands are executed as they are entered into the computer. Results of 
arithmetic and logical operations are displayed and stored for later use, but the instructions 

themselves are lost after execution. This mode is useful for debugging and for using BASIC 

in a "calculator" mode for quick computations which do not justify the design and coding of 
complete programs. 

       

    

    
    

  

    de, the computer executes - 

  

structions from a program stored in memory. — 
| by a    1 ae ey are i     ca a aed 4 ry ti! a at ms no Of oy 

1-3 Formats 

a a. Lines. The line is the fundamental unit of a Nascom BASIC program. The format for a 

  

Nascom BASIC line is as follows: 
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‘number of statements can be joined this way provided that the line is no more 
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ascom BASIC line begins with a be: The number corresponds to the address of the line 

in memory and indicates the order in which the statements in the line will be executed in the 

program. It also provides for branching linkages and for editing. Line numbers oust be in the 

range 9 to 65529. A good programming practice is to use an increment of 5 or 10 between 

successive line numbers to allow for insertions. 

Following the line number, one or wore BASIC statements are written. The first word of a state- 

ment identifies the operations to be performed. The list of arguments which follows the identi- 

fying word serves several purposes. It can contain (or refer symbolically to) the data which 

is to be operated upon by the statement. In some important instructions, the operation to be 

performed depends upon conditions or options specified in the list. 

Each type of statement will be considered in detaj{l in sections 2, 5 and 4 

    

7 

i 

Kae - 7 

¢eolon: At). Any . than 72 characte 
tte a ee aes 

34 writt Lag ne lings 
TO Core ee Te weg 

  

long. When used with Nas-sys in normal mode, lines cannot be greater ti! 48 ch ‘ters. 

However es can be inserted by entering Monitor mode, issuing an XO command and 
     

i REMarks. In many cases, a program can be more easily understood if it contains remarks 

and explanations as well as the statements of the program proper. In Nascom BASIC, the REY 

statement allows such comments to be included without affecting execution of the program. The 

format of the REM statement is as follows: 

A REM statement is not executed by BASIC, but branching statements may link into it. RE‘ 

statements are terminated by the carriage return or the end of the line but not by a colon. 

      

caawes 9: 100 REM DO THIS LOOP:FOR I=1T010 -the FOR statement will not be executed 
101 FOR I=1 TO 10: REM DO THIS LOOP-this FOR statement will be executed 

C. Errors When the BASIC interpreter detects an error that will cause the program to be 

terminated, it prints an error message. The error message formats in Nascom BASIC are as 

follows: ceerecrramestse cs 

  

XX is the error code or message (see section 6-5 for a list of error codes and messages) and 

nonon is the line number where the error occurred, Each statement has its own parvicular 

possible errors in addition to the general errors in syntax. These errors will be discussed 

in the description of the individual statements. 

Editing - elementary provisions . 

Editing features are provided in Nascom BASIC so that mistakes can be corrected and features 
can be added and deleted without affecting the remainder of the program. If necessary, the 

whole program may be deleted. 

The following facilities are available with Nasbug T2 and T4 and Nas-sys in XO mode (1.¢. 
supporting an external terminal). 

a. Correcting single characters. If an incorrect character is detected in a line as it is 
being typed, it can be corrected immediately with the backspace key. Each stroke of the key 
deletes the immediately preceding character. If there is no preceding character, a carriage 
return is issued and a new line is begun. Once the unwanted characters are removed, they can 
be replaced simply by typing the rest of the line desired. 

When RUBOUT (control Z) is typéd, the previous character is deleted and echoed. Each successive 
RUBOUT prints the next character to be deleted. Typing a new character prints the new character. 

Exaspie: 100 X==X Y=10 Typing two RUBOUTS deleted the '=' and 'X' which 
were subsequently replaced by Y= . 

b. Correcting lines. A line being typed may be deleted by typing an at-sign (@) instead 
of typing a carriage return. A carriage return is printed automatically after the line is 
deleted. Typing Control/U has the same effect. 

ey Correcting whole programs. ‘The NEW command causes the entire current program and al! 
variables to be deleted. NEW is generally used to clear memory space preparatory to enterix 
a new program. 

Program Input with Nas-sys 

When used with Nas-sys, the full range of editing facilities are available, and the line 
displayed on the screen is passed to the Basic interpreter by the Enter or Newline key. In 

‘addition to editing the current line, this allows you to list a program, edit lines on the 
screen and re-enter the updated lines. But note that data input is normally dealt with on a 

character by character basis as outlined in 1-4, above, (see also 5). €



ee NE a ee 
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2 STATEMENTS AND EXPRESSIONS ; 

2-1 Expressions 

   

“Data input from the terminal or numeric constants in a‘program way have any number of digits ~ 

“The format of a printed number is determined by the following rules: e 

rh PTE. on2- represents symbolically any number which is assigned to it. The value of 

after the first two are ignored. The first character must be a letter. No reserved words may 

The simplest BASIC expressions are single constants, variables and function calls. 

ts. Nascom BASIC accepts integers, floating point real numbers or strings 4s 

see section 4-1. Some examples of acceptable numeric constants follow: 

123 
5.141 
0.0436 
1.25E+05 

up to the length of a line (see section t-3a). «However, only the first 7 digits of:a number 

are significant and the seveoth digit 1s rounded up. Therefore, the command 

PRINT 1.234567890123 
produces the following output: 

7 

1; If the number is negative, a minus sign (-) 1s printed to the left of the number. 

If the number is positive, a space is printed. 

2 If the absolute value of the number 1s an integer in the range 0 to 999999, it is 

printed as an integer. hie : 

3. If the absolute value of the number is greater than or equal to .01 and less than 

or equal to 999999, it is printed in fixed point notation witb no exponent. 

3 4, If the number does not fall into categories 2, or 3 scientific notation is used. 

The format of scientific notation is as follows: 

SX.XOCCXXKESTT 

Where S$ stands for the signs of the wantissa and the exponent (they need not be the same, of 

course), X for the digits of the mantissa and T for the digits of the exponent. E and D may 

be read "...times ten to the power...." Non-significant zeros are suppressed in the mantissa 

but two digits are always printed in the exponent. The sign convention in rule 1 is followed 

for the mantissa. The exponent must be in the range -33 to +33. The largest number that may 

be represented in Nascom BASIC is 1.70141E3S8, the smallest positive number 1s 2.9387E£-355. The 

following are examples of numbers as input and as output by Nascom BASIC: ; 

  

Number Nascom BASIC Output 

a - ‘ . a 

-1 -1 
6523 6523 
1E20 1E20 
-12.34567E-10 -1.23456E-09 
1.25456 7E-7 - 1.23457E-07 — 
i eae 1E£+06 
° 1 
-01 01 
-0001 23 1.23 E-04 
-25.460 -25.46 

In all formats, a space is printed after the number. 

  

     

  

a variable may be assigned explicitly by the programmer or ma be assigned as the result oF, 

calculations in a program. Before a uriable is assigned a value, its value is : ssumed be 

.. In Nascom BASIC, the variable name may be any length, but any alphanumeric characters 

appear as variable names or within variable names. The following are examples of legal and 

illegal BASIC variables: 
Legal Illegal 

: ° - *A (first character must be alphabetic) 

TP TO (variable names cannot be reserved words) 
PSTG3 
COUNT RGOTO (variable names cannot contain reserved words) / 

A variable may also represent a string. Use of this feature is discussed in section 4, sit € 

Internally, BASIC handles all numbers in binary. Therefore, some 8 digit single precision 

numbers may be handled correctly. 

It is often advantageous to refer to several variables by the saue 

name. In matrix calculations, for example, the computer handles each element of the matrix. 

separately, but it is convenient for the programmer to refer to the whole matrix as a unit. 

For this purpose, Nascom BASIC provides subscripted variables, or arrays. The form of an array 

variable is as follows; ° 

VV(<¢subscript?(,<subscript>...]) 

ere VV is a variable name and the subscripts are integer expressions. Subscripts may be 

enclosed in parentheses or square brackets, An array variable may have as many dimensions as 

will fit on a single line and can be accommodated in the wemory space available. The smallest 

subscript is zero. : 

    se



   

    

‘aero tose: 

Examples: hi lat = se ‘as 
2 t of array A. > eh t is A(0). 

  

The address of this element in 4 two-dimensional array 1s 

determined by evaluating the expressions in, parentheses at” 

the time of the reference to the array and truncating to = 

integers. If I=3 and J=2.4, this refers to ARRAY(3, 2)... 

. -statement allocates storage for ‘array variables and sets all array elements to zero. 

The form of the DIM statement is ‘as follows: 1S lg 

DIM vv(¢<subscript?[;, (subscript)...]) 

Where VV is a legal variable name. Subscript is _an integer expression which specifies the 

largest possible subscript for that dimension. Each DIM statement way apply to more ‘than 

one array variable. Some examples follow: : 

113 DIM A(3), DS(2,2,2) 
114 DIM R2 (4), B(10) 
415 DIM Q1(N), 2 2+1I) Arrays may be dimensioned dynamically during program 

execution, At the time the DIM is executed, the expression 

within the parentheses is evaluated and the results truncated 

to integer. 

<I? no DIM statement has been executed before an array variable is found in a program, BASIC 

assumes the v ble to bave a maximum subscript of 10 (11 elements) for each dimension in the 

reference. mat: SUBSCRIPT OUT OF RANGE error message will be issued if an attempt is made 

to reference an array. element which is outside the space allocated in its associated DIM state- 

ment. This can occur when the wrong number of dimensions is used in an array element reference. 

For example: 
30 LET A(1,2,3)=X when A has deen dimensioned by 

40 Dm aA(2,2) 
A DD or REDIMENSIONED ARRAY error occurs when 4 DIM statement for an array is found after that 

array has been dimensioned, This often occurs when a DIM statement appears after an array has 

been given its default dimension of 10. 

d. Operators and Precedence. Nascom BASIC provides a full range of arithmetic and logical 

operators. e order of execution of operations in an expression is always according to their 

precedence as shown in the table below. The order can be specified explicitly by the use of 

parentheses in the normal algebraic fashion. et 

ARRAY(I, 2*J) 

      
     

fe 

  

   
Cc n 

Se beh 

      

Operators are shown here. in decreasing order of precedence. Operators listed in the same entry 

in the table have the same precedence and are executed in order frc aft to right in an express 

t. Expressions enclosed in parentheses () 

2. * exponentiation. Any number to the zero power is 1. Zero to a negative power caus@ 

a /O or DIVISION BY ZERO error. 

- negation, the unary minus operator. 

*,/ multiplication and division. 
+,- addition and subtraction 

| 

relational operators 
= equal 
<> not equal 
< less than 

>» greater than 

(=,2< less than or equal to 

>=,=? greater than or equal to 

Q
u
e
 

vi
 

e 7. NOT logical, bitwise negation 

8. AND logical, bitwise disjunction 

9. OR logical, bitwise conjunction 

Relational operators may be used in any expressions, Relational expressions have the value 

either of True (-1) or False (0). 

e@. Logical Operations. - Logical operators may be used for bit manipulation and Boolean 

algebraic functions. The AND, OR, NOT, operators convert their arguments into sixteen bit, 

signed, two's complement integers in the range -32768 to 32767. After the operations are 

performed, the result is returned in the same form and range. If the arguments are not in this 

range, an FC or ILLEGAL FUNCTION CALL error message will be printed and execution will be termi 

ated. Truth tables for the logical operators appear below. The operations are performed bitwt 

that is, corresponding bits of each argument are examined and the result computed one bit at 4 

time. In binary operations, bit 7 is the most significant bit of a byte and bit 0 is the least 

   

i i dl 

  

Lo 

significant. 

AND y¥ y XANDY 
. 

1 1 1 
1 0 0 
0 1 0 
0 0 O 

OR 
x Y X OR Y 
1 1 1 
1 0 1 
0 1 1 

. 

0 Oo 0 
NOT 

x NOT X 
( 1 0° 

0 1 

“ 
é 

 



  

ee 
ER 

ee Ee 

ai 
pose 3.. 

Some examples will serve to show how the logical operations work: 

63 AND 16216 63=binary 111111 and 16=binary 10000, so 63 AND 16=16 

15 AND 14=14 15=binary 1111 and 14=bdinary 1110, so 15 AND 14=binary 1110=14 

-1 AND $28 -t=binary 1111111111111111 and S=binary 1000, so -1 AND 323" 

4 OR 2=6 4abinary 100 and 2=binary 10 so 4 OR 2abinary 110=6 

10 OR 10=10 binary 1010 OR'd with itself is 1010=10 aS 

-1 OR -22-1 -1sbinary 1111111111111111 and -2= 1111111111111110, so -1 OR -2=-1 

NOT 0=-1 the bit complement of sixteen zeros is sixteen ones, which is the two's 

complement representation of -1. 

NOT X=-(X+1) the two's complement of any number ts the bit complement plus one. 

A typical use of logical operations ts tmasking', testing a binary number for some predeter- 

mined pattern of bits. Such numbers wight come from the computer's itnoput ports and would then 

reflect the condition of some external device. Further applications of logical operations will 

be considered in the discussion of the IF statement. 

1 The LET statement is used to assign a value to @ vartable. The form 
    

      

LET ¢VV>=<expression> 

Where VV is a variable name and the expressionis any valid Nascom BASIC arithmetic or logical 

or string expression. Examples: 

1000 LET V=X 
110 LET I=I+1 the '=' sign here means ‘is replaced by ....' 

The word LET in a LET statement ts optional, so algebraic equations such as: 120 V2 .5*(X+2) 

are legal assignment statements. 

A SN or SYNTAX ERROR message 1s printed when BASIC detects incorrect form, illegal characters 

in a line, incorrect punctuatioo or missing parentheses. An OV or OVERFLOW error occurs when the 

result of a calculation is too large to be represented by Nascom BASIC's number formats. All 

numbers must be within the range 1E-53 to 1.70141E38 or -1E-38 to -1.70141E5S. An attempt to 

divide by zero results in the /0O or DIVISION BY ZERO error message. e 

For a discussion of strings, string variables and string operations, see section 4, 

  

i)
 -2 

    

   

  

‘Branching. In addition to the sequential execution of program lines, BASIC provides 

for changing the order of execution. This provision is called branching and is the basis of 

programmed decision making and loops. The statements tn Nascom BASIC which provide for- 

branching e@ the GOTO, IF...THEN and ON...GOTO statements. 

. GOTO is an unconditional branch. Its form is as follows: 

GOTO qmmmmm)> 

After the GOTO statement is executed, executioa coatinues at line number ummm 

ms IF...THEN is a conditional branch. Its form ts as follows: 

IF Cexpressioao) THEN (ammamy 

Where the expression is a valid arithmetic, relational or logical expression and mmuma is 4 

line number. If the expression 13 evaluated as non-zero, BASIC continues at line muummm, Cther- 

wise xecution resumes at the next line after the IF...THEN statement. An alternate form of 

the {F...THEN statement is as follows: 
IF<expression>THEN (statement) 

L 

Where the statement is any scom BASIC statement. Examples: 

    

         

      
    

     

    

  

10 THEN 4¢ If the expression A=10 is true, BASIC branches to line 40. 

Oth @, execution proceeds at the next line. 

15 IP A€3+C OR X THEN 100 The expression after IF ts evaluated and if the value 

of the expression 13s non-zero, the statement branches to line 100 

pahemeise.azecot To" continues on the next line. 

20 - 35. If X is not zero, the statement branches to line 25 

530 IF Xs¥ THEN PRINT X If the expression X=¥ is true (its value is nou-zero), @ 

the PRINT statement is executed. Otherwise, the PRINT statement is not executed, 

In either case, execution continues with the line after the IF...THEN statement. 

35 :¥+3 GOTO 7 Equivalent to the correspooding IF...THEN statement, except 
= eee 

that GOTO must be followed by a line number and not by another statement. 

=e ress ica for another type of conditional branch, Its form is as follows: 

expression>GOTO<list of line numbers 

After the value of the expression is truncated to an integer, say I, the statement causes BASIC 

to branch to the line whose number is Ith in the list. The statement may be followed by a3 many 

line numbers as will fit on one line. If I=0 or 1s greater than the oumber of lines in the list, 

execution will continue at the next line after the ON...GOTO statement. I must not be less thao 

zero or greater than 255, or an FC or ILLEGAL FUNCTION CALL error will result. 

apie sone It is often desirable to perform the same calculations on different data or 

repetitively on the same data, For this purpose, BASIC provides the FOR and NEAT statements. € 

The form of the FOR statement is as follows: 
FOR<vartable> #¢(X>TO{Y£STEP ¢Z)] 

where X,Y and Z are expressions. When the FOR statement is encountered for the first time, the 

expressions are evaluated. The variable is set to the value of X which is called the inittal 

value. BASIC then executes the stateuenats which follow the FOR statement in the usual manner. 

When a NEXT statement is encountered, the step Z is added to the variable which ts then tested 

against the final value Y. If Z, the step, 1s positive and the variable is less than or equal 

to the final value, or if the step ts negative and the variable ts greater than or equal to the 

final value, theo BASIC branches back to the statement immediately following the FOR statement. 

Otherwise, execution proceeds with the statement following the NEXT, If the step is not spect- 

fied, it is assumed to be 1. 

Examples: 
: 

10 FOR I=2 TO 11 The loop ts executed 10 times with the variable I taking ono 

each integral value from 2 to 11.



  
    

“upon being branched to by a GOSUB statement. 
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20 FOR V=1 TO. 9.5 tbe : 20. Wb s Loop witli execute 9 times.until V is 

greater than 9.3 Bhs fe “Sree, 

30 FOR V=10*N TO 3.4/Z STEP SQR(R) The initial, final.and step expressions need 

aie ae 8 a roe mot be integral, but’ they will be evaluated 

ee Sf *. only once, before looping begins. 

40 FOR V=9 TO 1 STEP -1 *: This loop will be executed 9 times. _ 

FOR...NEXT loops may be nested. That is, BASIC’ will execute 4 FOR...NEXT loop within the .con- 

text of another loop. An example of two nested.loops follows: “04 

100 FOR I=1 TO 10 
nthe 

120 FOR J=i TO TI 

130 PRINT A(I,J) 
140 NEXT J 

150 NEXT I... : 

Line 130 will print 1 element of A for I=1, 2 for I=2 and so on. [If loops are nested, they 

must have different ‘loop variable names. The NEXT statement for the inside loop variable & 

(J in the example) must appear before that for the outside variable (I). Any number of levels ~*~ 

of nesting is allowed up to the limit of available memory. 

The NEXT statement is of the form: 

NEXT (¢<variable>(,<vartable>...]] 

Where each variable is the loop variable of 4 FOR loop for which the NEXT statement is the end 

point. NEXT without 4 variable will match the most recent FOR statement. In the case of nested 

loops which have the same end point, a single NEXT statement may:be used for all: of them. The 

first variable in the list must be that of the most recent loop, “the second of the next most 

recent, and so on, If BASIC encounters a NEXT statement before its corresponding FOR statement 

has been executed, an NF or NEXT WITHOUT FOR error message is issued and execution is terminated. 

If the same operation or series of operations are to be performed in several 

storage space requirements and programming time will be minimized by the use 

tine is a series of qtatements which are executed in the normal fashion 

Execution of the subroutine is terminated by the 

be statement after the most recent GOSUB. The format 

P ; in a progran, 
of subroutines. A subrou 

RETURN statement which branches back to t 

of the GOSUB statement is as follows: 

GOSUBYline number> 

where the line number is that of the first line of the subroutine. A subroutine may be called 

from more than one place in a progran, and a subroutine may contain a call to another subroutine. 

Such subroutine nesting 1s limited only by available memory. Subroutines may be branched to 

conditionally by use of the ON...GOSUB statement, whose form is as follows: 

ON <expressiony GOSUB (list of line numbers? 

The execution is the same as ON...GOTO except that 

of. subroutines. Execution continues at the next stat 

one of the subroutines. - Wes Lead — <. 

BE OF MEMORY errors. While nesting in loops, subroutines and branching is not limited 

by BA , wemory size limitations restrict the size and complexity of programs. The OM or OUT 

OF MEMORY error message is issued when 4 program requires more memory than is available. See 

Appendix B for an explanation of the amount of memory required to run prograns. 

the line numbers are those of the first lines 

ement after the ON...GOSUB upon return from 

    

  

      

  

Input/Output 
a. INPUT. The INPUT statement causes data input to be requested from the terminal. 

format of the INPUT statement is as follows: 
. 

INPUT<list of variables) 

The effect of the INPUT statement 1s to cause the values typed on the terminal to be assigned 

to the variables in the list. When an INPUT statement is executed, a question mark (?) is 

printed on the terminal signalling a request for information. The operator types the required .- 

numbers or strings separated by commas and types “enter”. If.the.data entered is invalid - 

(strings were entered when numbers were requested,:etc.) BASIC prints "REDO FROM START?’ and. 

waits for the correct data to be entered. If more data was requested by the INPUT statement 

than was typed, ?? is printed on the terminal and execution awaits the needed data, If more 

data was typed than was requested, the warning 'EXTRA IGNORED' is printed and execution proceeds, 

After all the requested data is input, execution continues normally at the statement following 

the INPUT. An optional prompt string may be added to an INPUT statement. pee 

INPUT ("<prompt ae list> ats 

Execution of the statement causes the prompt string to be printed before the question mark. Then 

all operations proceed as above. The prompt string must be enclosed in double quotation marks 

(") and must be separated from the variable list by a semicolon (;). . Exauple: 

100 INPUT "WHAT'S THE VALUE";X,Y causes the following output: 

WHAT'S THE VALUE? 

The requested values of X and Y are typed a 

an INPUT statement will cause execution to continue 

variable list unchanged. 

b>. PRINT. The PRINT statement causes the Nascom to print data on the CRT or other termipal 

as appropriate. The simplest PRINT statement is: 

PRINT 
which prints a carriage return. 
bas the following form: 

PRINT list of expressions 

which ‘causes the values of the expressions in the list to be printed. 

printed if they are enclosed in double quotation marks (*). 

The position of printing is determined by the punctuation used to separate the entries in the 

list. Nascom BASIC divides the printing line into zones of 14 spaces each. A comma causes 

printing of the value of the next expression to begin at the beginning of the next 14 column 

zone. A semicolon (;) causes the next printing to begin immediately after the last value | 

printed. If a comma or semicolon terminates the list of expressions, the next PRINT statement 

begins printing on the same line according to the conditions above.” Otherwise, a carriage 

return is printed, 

The 

. 

; 

fter the ? A carriage return or enter in response to 

with the values of the variables in the 

The effect is to skip a line. The more usual PRINT statement 

String literals may be |
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" me Jen statement. Numerical or string data needed in a program may be written 

into the program statements themselves, input from peripheral devices or read frow DATA state— 

ments. The format of the DATA statement is as follows: 

DATA <list>? 
where the entries in the list are numerical or string constants separated by cowmas. The 

effect of the statement is to store the list of values in memory in coded form for access by 

the READ statement. Examples: 
10 DATA 1,2,-1E3,.04 
20 DATA "ARR", NASCOM 

Leading and trailing spaces in string values are suppressed unless the string is enclosed by 

double quotation marks. 
2. The READ statement. The data stored by DATA statements is accessed by READ state- 

ments which have the following form: . 

READQlist of variables» 

where the entries in the list are variable names separated by commas, The effect of the READ 

statement is to assign the values in the DATA lists to the corresponding variables in the READ 

statement list. This is done one by one from left to right until the READ list is exhausted. 

If there are more names in the READ list than values in the DATA lists, an OD or OUT OF DATA 

error message is issued. If there are more values stored in DATA statements than are read by 

a READ statement, the next READ statement to be executed will begin with the next unread DATA 

list entry. A single READ statement may access more than one DATA statement, and more than one 

READ statement may access the data in a single DATA statement. 

An SN or SYNTAX ERROR message can result from an improperly formatted DATA list. The line number 

in the error message refers to the actual line of the DATA statement in which the error occurred. 

3. RESTORE statement. After the RESTORE statement is executed, the next piece of data 

accessed by a READ statement will be the first entry of the first DATA list in the program. This 

allows re-READing the data. 

        

Lys. Numeric arrays may be saved on cassette or loaded from 

The formats of the statements are: ° 

  

cassette using CS 
CSAVE* @rray nam@ 

and 
CLOAD* {array name) 

The array is written out in binary with four octal 210 Leader bytes to indicate the start of data. 

These bytes are searched for when CLOADing the array. ' The number of bytes written is four plus 

: 4* Chumber of elements> for the array 
When an array is written out or read in, the elements of the array are written out with the left- 

most subscript varving most quickly, the next leftmost second, etc: 

DIM 4(10) 
, CSAVE*A 

writes out A(0),A(1),...4(10) 
DIM A(10,10) 

CSAVE*A 
writes out A(0,0), A(1,0)...4(10,0),A(10,1)...A(10, 10) 
Using this fact, it is possible to write out an array as a two dimensional array and read it 

back in as a single dimenstonal array, etc. 

Nascom Basic also generates a sumcheck at the end of the data. If the sumcheck fails on input, 

the message "Bad” is displayed and it is then possible to restart the program and try to read 

the data again. ; 
   

      
1. WAIT, The status of input ports can be monitored by the WAIT command which has the 

following format: 

  

) WAITCI, JDC, KY) € 
where I is the number of the port being monitored and J and K are integer expressious, The port 

status is exclusive ORd with K and the result is ANDed with J. Execution is suspended until a 

non-zero value results. J picks the bits of port I to be tested and execution is suspended until 

those bits differ from the corresponding bits of K. Execution resumes at the next statement 

after the WAIT. If K is omitted, it is assumed to be zero. I,J and K must be in the range 0 to 

255. Examples: 
WAIT 20,6 Execution stops until either bit 1 or bit 2 of port 20 are equal 

to 1. (Bit 0 is least significant bit, 7 is the most significant.) 

Execution resumes at the next statement. 
WAIT 10, 255,7 Execution stops until any of the most significant 5 bits of port 

10 are one or any of the least significant 3 bits are zero. 
Execution resumes at the next statement. 

- POKE, PEEK Data may be entered into memory in binary form with the POKE statement 

whose format is as follows; 
< 

POKE 1,J> as     

  

   es the byte J into the 1c tied by ea cation speci 
be in the range 0 to , A may 

  

J are integer. expressions. POKE store 
. J must    

   

os | and 
‘i    I. I must be less than 3276: 

above location 32768 by makin 

    

  

. ata / be PO 

1c g I a negative number, In that case, I is computed by. 

Soe the desired jgaeees 7 To POKE data into location 45000, for — x <8 
jO—H = 

into memory 
; -20536. Care must be taken not to POKE data into the storage area occupied by BASIC 

or the system may be POKEd to death, and BASIC will have to be restarted. 

The a eet erepanias to POKE is PEEK, The format for a PEEK call is as follows: 

P i 
where I is an integer expression specifying the address from which a byte is read. I is chosen 

in the same way as in the POKE statement. The value returned is an integer between O and 255. 

L.mplox. vas of PEEK and POKE is to pass arguments and results to and from machine language 

‘Subroutines, = 

   



    

@
 

  

PF/019 
Page 8 
Issue 2 

DOKE, DEEK, ‘These are double léngth versions of POKE and PEEK Less may bein 

the range +32767 to -32766 calculated as for I on previous page. The least significant byte 

is stored in address I, and the most significant in I+4, porit can be used for storing 16 bit 

by wachine code ‘subroutines, re 
pumbers addresses for use 

“h.  QUT, INP. - The format of the OUT statement isas, follows: Cee 

OUT sends the byte signified,by J to output port Es 

3. 

“ey eons 

where I and J are integer expressions, 

I and. J. mwst’be in the.range. 0 to 255. Es 

    
INP reads a byte from port I where I is an integer expression in the range 0 to 255. Example: 

20 IF INP(J)=16 THEN PRINT "ON" 
: 
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3. (FUNCTIONS) 
Nascow BASIC allows functions to be referenced in mathematical function notation. The format 

of a function call is as follows: 

(name) (Cargument 7) 
ot 

where the name is that of a previously defined function and the argument is an expression. Ouly 

one argument is allowed. Function calls way be components of expressions, so statements like 

10 LET T=(F*SIN(T))/P and 
20 CaSQR(AT2+Bt2+2*A*B*COS (T) ) 

are legal. 

3-1 Intrinsic Functions 
Nascom BASIC provides several frequently used functions which way be called from any program 

-without further definition. For a list of intrinsic functions, see section 6-3. 

Ls    aia 

    

a aeoel 

a. The DEF statement The prograwmer may define functions which are not included in the 

list of intrinsic functions by means of the DEF statement. The form of the DEF statement is as 

follows: 
a 

’ 

DEF(function name>(<variable name>)=<expressiouy 

where the function name wust be FN followed by a legal variable name and gE 

name. The dummy variable represents the argument variable or value in the function call. Only 

one argument is allowed for a user-defined function. Any expression may appear on the right 

side of the equation, but it must be limited to one line. User-defined string functions are 

not allowed. Examples of valid functions are:. 

40 DEF FNAVE(V,W)=(V+W) /2 

12 DEF FNRAD( DEG) =3 .14159/180*DEG When called with the measure of an angle in degrees, 

returns the radian equivalent. n 

A function may be redefined by executing another DEF statement with the same pame. A DEF state- 6 

be executed before the function it defines may be called. 

The USR function allows calls to assembly language subroutines, See appendix D 

An FC or ILLEGAL FUNCTION CALL error results when an improper call is made to a function. Some 

places this might occur are the following: 

. A negative array subscript. LET A(-1)20, for example. 

. An array subscript that is too large (>32757) 

3. Negative or zero argument for LOG 

e Negative argument for SQR 

AtB with A negative and B not an integer. 

A call to USR with no address patched for the machine language subroutine. 

Improper arguments to MIDS, LEFTS, RIGHTS, INP, OUT, WAIT, PEEK, POKE, TAB, SPC, INSTR, 

STRINGS, SPACES or ON...GOTO. 

An attempt to call a user-defined function which has not previously appeared in @ DEF statement 

will cause a UF or UNDEFINED USER FUNCTION error. 

A T™ or TYPE MISMATCH error will occur if a function which expects a string argument is given 

a numeric value or vice-versa. 

n
o
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4h. STRINGS — 

In Nascom*BASIC expressions may either have numeric value or may be strings of characters. 

Nascom BASYC provides a complete complement of*statements and functions for manipulating string 

data. Many of the statements have already been .discussed so only their particular application 

to strings will be’treated in this section... . . 

   
A string is a list of alphanumeric characters which may be from 0 to 255 characters in length. . 

Strings may be stated explicitly as constants or referred to symbolically by*variables., String. 

constants are delimited*by quotation marks at the beginning and end. A string variable name 

ends with a dollar sign ($). Examples: ; 

A$=" ABCD" “Sets the variable A$ to the four character string "ABCD" 

Bo$="14A/56" Sets the variable B9$ to the six character string "144/56" 
FOOFOO$="E$" Sets the variable FOOFOO$ to the two character string "ES" 

Strings input to an INPUT statement need not be surrounded by quotation marks. 

String arrays may be dimensioned exactly as any other kind of array by use of the DIM statement.. 

Each element of a string array is a string which may be up to 255 characters long. The total 

number of string characters in use at any point in the execution of a program must not exceed ; 

the total allocation of string space or an OS or OUT OF STRING SPACE error will result. String 

space is allocated by the CLEAR command which is explained in section 6-2. 

4-2 String Operation: 

numbers: ; 
= equal 
<> not equal 

< less than 
> greater than 

=<,¢= less than or equal to 
=>,7= greater than or equal to . . ; 

Comparison is made character by character on the basis of ASCII codes ubtil a difference is 

ae found. If, while comparison is proceeding, the end of one string is reached, the shorter string 

is considered to be swaller. ASCII codes may be found in Appendix A, , Exanples: 
A<Z ASCII A is 065, Z is 090 

-KA ASCII 1 is 049 : 
““" A7>"A" -- Leading and trailing blanks are signtficant.tn- string literals... co Nesey “4 

db. String Expressions. String expressions are composed ofstring literals, string variables 

and string function calls connected by the + or concatenation operator. The seffect of the caten- 

ation operator is to add the string on the right side of the operator: to the end of the string or 

the left. If the result of concatenation is a string more than 255 characters long, an LS or | 

STRING TOO LONG error message will be issued and execution will be terminated. aot 

ec. Input/Output. § The same statements used for input and output of normal numeric data may . 

be used for string data, as well. 5m 
° INPUT, PRINT. The INPUT and PRINT statements read ana write strings on the terninal. 

Strings need not be enclosed in quotation marks, but if they are not, leading blanks will be . 

ignored and the string will be terminated when the first comma or colon is encountered. Examples: 

   

    

    
   rators. The comparison operators for strings are the same as those for 

10 INPUT Z00$, FOO$ Reads two strings 
20 INPUT X$ Reads one string: and assigns it to the variable X$ 
50 PRINT X$,"HI, THERE” Prints two strings, including all spaces and punctuation in the 

second, 
7 DATA, READ,“::!* DATA and READ statewents for string data are the same as for numeric 

data. For format conventions, see the explanation of INPUT and PRINT above, 

4 

The format for intrinsic string function calls is the same as that for numeric functions. For 

the list of string functions, see section 6-3. String function names must end with a dollar sig 
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5. ADDITIONAL COMMANDS 

Nascom &K Basic has a number of coumands which are not norwally found in 8K Basics. In 

addition to the DEEK and DOKE functioas described in section 2-} facilities are provided to 

call the monitor, wanipulate the Nascom display screen, support add-on terminals and prinoters, 

aod support graphics hardware. 

sqeaammeront This command transfers command to the monitor. Control can be restored to 

asic from Nas-sys by using the monitor cowmand J for a complete re-start, or Z for a warm 

start preserving programs etc, Note that, if breakpoints are set in order to de-bug a machine 

code subroutine, you should return to Basic by issuing an EFFFA, or EFFFD command as J and Z 

do not set breakpoints. The monitor cowmand is often useful for tssuing an XO command to turn 

ou a printer. 

Input and output lines are normally assumed to be 47 characters long. However 

s can be inconveoient when supporting a printer. WIDTH (N) changes the assumed line buffer 

to N characters, where N is in the range 4 te 255. 

On output to the serial port a newline will be generated automatically after N characters. 

Newlines will be generated every 48 characters on the Nascom display in addition to an additional 

one after N characters. 

On input, the assumed line input buffer will be N or 72 characters, whichever is the longer. 

When entering data or programs with Nasbug T2 or T4, an intermal newline will be generated after 

47 characters too. When entering programs under Nas-sys normal mode the line width is assumed to 

be 48 characters and is not affected by the WIDTH command. 

Note that WIDTH does not affect the calculation which determines whether a number can be printed 

in the current line {see 2-1(a)). This can be modified by 

POKE 4163, (INT(N/14)-1)*14 
where N is the line width in cbaracters, 

nag seas f clears the screen under all monitors 

ets the cursor position to character position X, line Y. X is is the range 

1 to 43, Yis in the range 1 to 16. Note that line 16 is at the top of the screen and is not 

scrolled. Line 1 is the next line down, and line 15 is at the bottom. 

The Commands SCREEN 24,8 

PRINT *HELLO” 

will result in the aessage? HELLO being printed at character positton 24, line 64. 

Note that with Nas-sys, only one character at @ time can be printed on line 16, as the act of 

incrementing the cursor posittoa results in it being set to the bottom of the screen, but this 

can be overcome by using the routine in Appendix I. 

é Normally, a LIST command will scroll five lines of program and watt for a aewline 

character to be typed on the keyboard before scrolling another five lines. This default of five 

can be changed by the LINES command e.g. to 14 to scan larger pages of program, or to 4 larger 

number to allow listing to a serial printer, 

NM must be in the range +52767 to -32768. Negative numbers are treated as 65556 + N. 

The following three commands are for use with the simple graphics option on ‘iascom 1 or Nascom 2 

with the graphic character set. Points cau be set black or white on a grid 9% points wide by 43 

potats high, with 0,0 being in the top left hand corner. 

sets point X,Y bright wna (45,4) 

if point X,Y is bright, sets it dark 

an integer function which returns the value 1 if point X,Y is set bright, 

O if not. 
Note that X and Y must be in the range 0 to 95 and O to 47 respectively. Points with Y values 

in the range 45-47 appear oo the top (unscrolled) line, otherwise points will appear on @ppro- ~ 

priate lines, descending as the value of Y increases. 

The line which a point appears ou is calculated as L= INT(Y4>) + 1 

The character position a point appears on is calculated as Ca INT(X+#2) + 1 

Characters other than the graphic characters COH to FFH are overwritten by SET and ignored by 

RESET and POINT. 

  

   

      

     

  

Paar, eo bo 

     

    

1. Data Input under Na: -sys Under Nas-sys in normal mode, data is input one character at a 

me, as it is wit asbug T2 and T4&. This allows INPUT statements to appear at any position on 

the screen with complete flexibility. Two additional modes of data input are provided. 

DOKE 4175, -25 
causes a newline to be generated on INPUT and data is input using the Nas-sys editing features. 

DOKE 4175, -6670 
causes similar results, but omits the newline, so the data input will include anything else on 

the line eg. the question mark and any prompt message printed by the INPUT statement. The addi- 

tional characters can be stripped off by string manipulatioa in the usual way. 

DOKE 4175, -6649 
restores normal operation. Care should be taken when using these commands, as incorrect argumeots 

will cause the system to crash. The values way change at a future date with new issues of the 

Basic Interpreter. 

  

    
— 

  

7
 

4 : iter Support. In addition to printers aod terminals attached via the serial interfacu, 

printers can be interfaced to the PIO on the Nascom, Routines to drive such printers can be 

included and switched on and off using DOKE and POKE commands (see appropriate monitor manual 

for detailed information). 

       

  

ba is 

.  Aborting Programs Escape (Shift and Newline) stops and aborts a rucoing program (see 6-4) 

but only when typed on the Nascom keyboard, Generating an NMI (non maskable interrupt) has the 

sane effect. It is not possible to abort in this way from 4 cassette read or write operatioa, 

but a similar effect can be achieved by bitting reset and enteriog the "Z” command, 
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6. LISTS AND DIRECTORIES 

    

Commands direct Nascom BASIC to arrange memory and input/output facilities, to list and edit 

programs and to handle other housekeeping details in support of program execution. Nascom 

BASIC accepts commands after it.prints 'OK' and is at command level. The table below lists 

the commands in alpbabetical order. 

Command 

Sets all grogram variables to zero 
‘CLEAR(<expresston>] * 1 , 
Same as CLEAR but sets string space (see 4-1) to the value of the expression. If no argument 

“is given, string space will remain unchanged. When Nascom BASIC is started, string space is 

set to 50 bytes. = 
CLOAD<string expression) 
Causes the program on cassette tape designated by the first character of <STRING expressiony to 

be loaded into memory. A NEW command is issued before the program is loaded. 
tring expression? 

  

Verifies that the program specified is loadable and error free. oe do REE 
CLOAD*<array name> 
Loads the specified array from cassette tape. May be used as a program, statement. 

   
Continues program execution after an Escape hasbeen typed or a STOP: or. END statement. .has 

been executed. Execution resumes at the statement after the break occurred unless input from. 

the terminal was interrupted. In that case, execution resumes with the reprinting of the promp' 

(? or prompt string). CONT is useful in debugging, especially where an ‘infinite loop’ is sus- 

pected. An infinite loop is a series of statements from which there is no escape. Typing Escay 

@ causes a break in execution and puts BASIC in command level. Direct mode statements can then be 

used to print intermediate values, change the values of variables, etc. Execution can be re- 

started by typing the CONT command, or by executing a direct mode GOTO statement, which causes 

execution to resume at the specified line number. 

Execution cannot be continued if a direct wode error has occurred during the break. Execution 
cannot continue if the program was modified during the break, 

    

Causes the program currently in memory to be saved on cassette tape under the name specified by 

the first character of ¢string expression). 
CSAVE*¢array nam@ 

Causes the array named to be Saved on cassette tape. May be used as a program statement. 

Lists the program currently in memory starting with the lowest numbered line. Listing is tern- 

inated either by the ena of the program or by typing Escape (Shift & Newline) 4 

LIST(C<line number? acer 

Prints the curreat program beginning at the specified line. The LIST cowmand will print o lines 
(where n is 5 or as modified by the LINES command) and wait for enter/newline to be typed. before 

cops tauingy:)/tyP ing ESCAPE returns control to Basic, 

‘Deletes the current program and clears*allvartables. Used before entering a new program. 
ger expressiom 

tape punches, <integer expressiom: should be >=3. For 30 cps punches, it should be >=5. When 

tapes are not being punched, dnteger expression> should be 0 or 1 for Teletypes* and Teletype © 
compatible CRT's. It should be 2 or 3 for 30 cps hard copy printers. The default value is 0. 

ee Note that the Nascom monitors will normally ignore nulls on output, but.a suitable delay can 
usually be generated by setting NULL 255. Nulls are passed to user 1/0. drivers. ; 
R ine number?) 
starts execution of the program currently in memory at the line specified. If the line number 

is omitted, execution begins at the lowest line number,   
6-2 Statements 

The following table of statements is listed in alphabetical order, In the table, X and Y stand 

for any expressions allowed in the version under consideration. I and J stand for expressions 
whose values are truncated to integers. V and W are any variable names. The format for a Nascc 
BASIC line is as follows: 
<nnnom- <¢statement>[:<statement>...] 
where nonnn is. the line number 

DATA DATA<list> ¥ 
specifies data to be read by a READ statement. List elements can be numbers or strings. List 

elements: are separated by commas, 

i Sets the number of nulls to be printed at the end of each line. For 10 character per second 

  I DEF FNV(<W>)=<0 
Defines a user-defined function. Function name is FN followed by a legal variable name. Defin- 
itions are restricted to one line (72 characters). 

- DOKE DOKE <I>,<J> 
Stores J in memory location I and I+1, If I or J are negative, they are interpreted as 65535 + 
or J, as appropriate. : 

* Teletype is a registered trademark of the Teletype Corporation.  
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‘DIM DIM.<V{<IOL,J...J)C,...] 
Allocates space for array variables. More than one variable may de dimensioned by one DIM 

statement up to the limit of the line. The value of each expression gives the maximum sub- 

script possible. The smallest subscript is 0. Without a DIM statement, an array is assumed 

to bave maximum subscript of 10 for each dimension referenced. For example, A(I,J) is assumed 

to have 121 elements, from A(0,0) to A(10,10) unless otherwise dimensioned in a DIM statement. 

_ END 
erminates execution of a progran. z 

: FOR<V> =<X> TOKYO STEP<Z>] 

Allows repeated execution of the same statements, First execution sets V=X. Execution proceeds 

normally until NEXT.is encountered. Z is added to V, then, IF Z<O and W=Y, or if Z>0 and V<=Y, 

BASIC branches back to the statement after FOR. Otherwise, execution continues with the state- 

ment after NEXT. 

GOTO . GOTO< nnnnn> 

Unconditional branch to line number 

U GOSUB<nonon> 
Unconditional branch to subroutine beginning at line nonnn. 

IF & GOTO<noonn> 
...THEN except GOTO can only be followed by a line number and not another statement, 

IF COTHEN< YD - 
or IF(X>THEN<statement>(:statement...] 

If value of X¢>0, branches to line number or statement after THEN. Otherwise, execution proceeds 

at the line after the IF...THEN. 

e INPUTCV>(,<W>...] 
Causes BASIC to request input from terminal. Values typed on the terminal are assigned to the 

variables in the list. 

LET <V)>=¢X? 
Assigns the value of the expression to thé variable. The word LET is optional. 

  

as LINES <A? 
ets the number of lines printed by a LIST command before pausing to n. 

Ser) NEXT [<V¥>,(W>...] 
St statement of a FGR loop. Vis the variable of the most recent loop, W of the next must 

recent and so on. NEXT without a variable terminates the most recent FOR loop. 

iol ON(I>GOTOClist of line numbers> 

Branches to line whose number is Ith in the list. List elements are separated by commas. If 

I=0 or > number of elements in the list, execution continues at next statement. If I.0 or 355, 

ano error results. 

ie 0080R ON <I) GOSUB <list> i 
ame as ON...GOTO except list elements are initial line numbers of subroutines, 

OUT OUT<I>, (I> 
Sends byte J to port I. O¢2#I,J<€=255. 

/POKE POKECD ,<J> 
ores byte J in memory location derived from I. O< J <32553-32768<1<65536. If I is negative, 

address is 65536+1, if I is positive, address=I. 

raat : _- PRINT(X>(,<¥Y>...] 
uses values of expressions in the list to be printed on the terminal. Spacing is determined 

by punctuation. 

Punctuation Spacing - next printing begins: 
: at beginning of next 14 column zone 
; immediately ’ 

other or none at beginning of next line. 
String literals may be printed if enclosed by (") marks.   
‘READ READCV> (,<W>...] 

ssigns values in DATA statements to variables, Values are assigned in sequence with the first 

value in the first DATA statement. 

REM (<remark>] 
Allows insertion of remarks, Not executed, but may be branched into. In extended versions, 

remarks way be added to the end of a line preceded by a single quotation mark ('). 

: RESTORE 
Allows data from DATA statements to be reread, Next READ statement after RESTORE begins with 

first data of first data statement. 

pero RETURN 

erminates a subroutine. Branches to the statement after the most recent GOSUB. 

seu SCREEN <X>,<Y> 
ets the cursor position to character position X, line Y. 

mm STOP 
tops program execution. BASIC enters command level and prints BREAK IN LINE ononon. 

» WAITLID, <I>, <K>] 
Status of port I is XOR'd with K and AND'ed with J. 
Continuea execution awaits non-zero result. K defaults to 0. O<sI,J,K<=255. 

bs 

oma, WIDTH <n> 
ets the width of input and print buffers to n (see 5 (b)).  
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6-5 Intrinste Functions 
Nascom BASIC provides several commonly used algebraic and string functions which may be called 

trom any program without further definition. The functions in the following table are listed 

in alphabetical order. The notation to the right of..the Call Format is the versions tn which 

the function is available. As usual, X and Y stand for expressions, I and J for integer. 

expressions and X$ and Y$ for string expressions. 

Function 43 Call Format 

AE ABS | 
; taros absolute value of expression X. ABS(X)=X if =0,-X if X<o. 

‘4 ASC (X$) 
TF ns the ASCII code of the first character of the string X$. ASCII codes are in appendix Ax 

ATN(X 
SH cos arctangent (X). Result isin radians in»range -pi/2 to pi/2. 

= CHR$ (I 
--Returns-a string whose one element has ASCII code I. ASCII codes are in Appendix A. 

se CoS (xX) 
eturns cos(X). X is in radians, 

ed - EXP (xX) 
eturns e to the power x. X must be ¢=87.3365. 

FRE(G) 
Returms number of bytes in memory not being used by BASIC, If argument is a. string, returns 

number of free bytes in string space, 

INP INP(TI) 
Reads a byte from port I. 

IN INT(X) 
Returns the largest integer <=X 

LEF LEFTS (X$,1I) 
eturns leftmost I characters of string X$ 

ie LEN (X3) 
Returns length of string X$. Non-printing characters and blanks are counted. 

LOG(X) 
Returns natural log of X, XO 
MID MIDS (X$3,1(,J]) 
Without J, returns rightmost characters from X$ beginning with the Ith character, If. IDLEN(XS), 
MIDS returns the oull string. O¢I¢255. With 3 arguments, returns a string of leagth J of char- 
acters from X$ beginning with the Ith character. If J is greater than the number of characters 
in X$ to the right of I, MIDS returns the rest of the string. O<¢sJ<¢=255. 

$4 POS (I) 
eturns present column position of terminal's primt:head. Leftmost position =0. 

“BND RND(X) 
Returns a random number between 0 and 1. X<O starts a new sequence of random numbers. X?0 
gives the next random number in the sequence. X=0 gives the last number returned. Sequences 
started with the same negative number will be the.same, 

RIGUTS RIGHTS (X$,I) 
Returns rightmost I characters of string X$. If I=LEN(X$), returns X$. 

SGN SGN (X) 

If 0, returns l, if X=0 returns 0, if X<O, returns -l. For example, 
ON SGN(X)+2 GOTO 100,200,300 branches to 100 if X is negative, 200 if X is 0 and 300 if X is 

. positive. 
‘SIN . SIN(X) 

eturns the sine of the value of X in radians. COS(X)=SIN(X+3.14159/2). 

SPC sPc(I) 
Prints I blanks on terminal. O¢#I¢=255 

an SQR(X) 
turms square root of X. X must be >=0 Oita 

STR: STRS (X) % 

Returns string representation of value of X. 

‘TAB TAB(I) 
oi... to position I on the terminal. Space 0 is the leftmost space, 71 the rightmost. If the 
carriage is already beyond space I, TAB has no effect. O<=I<=255. May only be used in PRINT 
statements, 

waa TAN (X) 
eturns tangent(X). X is in radians. 

US USR(X) 
Calls the user's machine language subroutine with argument X. 

VAL VAL(XS) 
Returns numerical value of string X$. If first character of X%$ is not +,-,& or a digit, VAL(XS) =
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6-4 Special Characters — 
Nascom BASIC recognizes several characters in the ASCII font as having special functions in 

carriage control, editing and program interruption. Characters such as Control/C, Control/S, 

etc., are typed by holding down the Control key and typing the designatec letter. The special 

characters are listed in the table below. Note that those marked with an asterisk do not 

apply when daputting using Nas-sys in normal mode. $3 

e§ @ (Escape or shift + Newline for Nas-~sys) 

Erases current line and executes carriage return 

(backspace) 
Erases last character typed. If there is no last character. types a carriage return. 

ie. (underline) 

same as backspace. 

Newline (or Enter) 
Returns print head or cursor to beginning of the next line. 

Escape (shift + newline) 
Interrupts execution of current program or list command. Takes effect after execution of the 

current statement or after listing the current line. Program execution can be continued by 

typing any character, except that typing a further Escape causes BASIC to go to command level 

and types OK. 
CONT command resumes exeuction. See section 6-1. 

Note: The keys must be depressed on the Nascom keyboard. Pressing ESC on an attached serial 

terminal has no effect. 

Separates statements in a line. 

? ? 
Equivalent to PRINT statement. 

* Rubout (Control 2) 

Deletes previous character on an input line. First Rubout prints the Last character *£o be 

printed. Each successive Rubout prints the next character to the left and deletes it typing 

a new character causing the new character to be printed. 

* Control/R eee 

Prints newline and echos the line being input. 

Control/U 
Same as @ 

Lower Case Input 

Lower case alphabetic characters are. always echoed as lower case, but LIST and PRINT will trans- 

late lower case to upper case, if the lower case characters are rot part of string literals, REM 

statements or single quote (') remarks. 

6-5 Error Messages 
After an error occurs, BASIC returns to command level and types OK. Variable values and the 

program test remain intact, butthe program cannot be continued by the CONT command. All GOSUB 

and FOR context is lost. The program may be continued by direct mode GOTC however. When an 

error occurs in a direct statement, no line number is printed. Format of error messages: 

Direct Statement ?XX ERROR 

Indirect Statement ?XX ERROR IN YYYYY 

where XX is the error code and YYYYY is the line number where the error occurred. The following 

are the possible error codes and their meanings: 

ERROR CODE EXTENDED ERROR MESSAGE 

BS” SUBSCRIPT OUT OF RANGE 

An attempt was made to reference an array element which is outside the dimensions of the array. 

This error can occur if the wrong number of dimensions are used in an array reference. For example: 

LET A (1,1,1)=2 
when A has already been dimensioned by DIM A (10,10) 

DD . REDIMENSIONED ARRAY 

After an array was dimensioned, another dimension statement for the same array was encountered. 

This error often occurs if an array has been given the defult dimension of 10 and later in the 

program a DIM statement is found for the same array. 

FC ILLEGAL FUNCTION CALL 

The parameter passed to a math or string function was out of range. FC errors can occur due to: 

£3 a negative array subscript (LET A (-1)=0) 

2. an unreasonably large array subscript (32767) 

3. LOG with negative or zero argument 

4. SQR with negative argument 

Ss A B with A negative and B not an integer 

6. a call to USR before the address of a machine language subroutine has been entered. 

' calls to MID$, LEFT$, RIGHT$, INP, OUT, WAIT, SCREEN, WIDTH, SET, REScT, POINT, DEEK, 

DOKE, PEEK, a? TAB, SPC, or ON...GOTO with an improper argument. 

; MISSING OPERAND 

No operand has been given to the command. CSAVE without a file name ts illegal. 

aA
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ID ILLEGAL DIRECT 
INPUT and DEF are illegal in the direct mode. 

< NF NEXT WITHOUT FOR 
The variable in a NEXT.statement corresponds to no previously executed FOR statement, 

oD es OUT OF DATA 

A READ statement was executed but. all of the DATA statements in the program have already been 

read. The program tried to read too-much data or insufficient data was included in the progran, 

OM OUT OF MEMORY 

Program is too large, has too many variables, too many FOR loops, too many GOSUBs or too com- 

plicated expressions. See Appendix C, 

ov OVERFLOW 
The result of a calculation was too ‘large to be represented in BASIC's number format. If an 

underflow occurs, zero is given as the result and execution continues without any error message 

being printed. 
SN SYNTAX ERROR : 

Missing parenthesis in an expression, illegal. character in a line, Ancorrect punctuation, etc. 

RG RETURN WITHOUT GOSUB 
A RETURN statement was encountered before a previous .GOSUB statement was executed. 

UL _ UNDEFINED LINE oy 

The line reference in a GOTO, GOSUB, or IF... TEEN was to a line which does ‘not exist. 

fo _ DIVISION BY ZERO 
Can occur with integer division and MOD as well as floating point division. 0 toa negative 

power also causes a DIVISION BY ZERO error. 

CN CAN'T CONTINUE 
Attempt to continue a program when none exists, an error occurred, or after a modification was 

made to the progran. 

L ss STRING TO LONG 
An attempt was made to create a string more that 255 characters long. 

os” OUT OF STRING SPACE . ; 

String variables exceed amount of string space allocated for them. Use the CLEAR command to 

allocate wore string space or use smaller strings or fewer string vartables. 

ST STRING FORMULA TOO COMPLEX 
A: string expression was too long or too complex. Break it into two or more shorter ones, 

TYPE MISMATCH ...-:: < 

The left hand side of an assignment statement was a numeric variable and the right hand side 

was a string, or vice-versa; or a function which expected a string argument was given a numeric 

one or vice-versa, 
UF UNDEFINED USER FUNCTION : 

Reference was made to a user defined function which had never been defined. 

  

Some words are reserved by the Nascom BASIC interpreter for use as statements, commands, opera- 

tors, etc, and thus may not be used for variable or function names, The reserved words are 

listed below. In addition to these words, intrinsic function names are reserved words, 

RESERVED WORDS 

CLEAR NEW AND oUuT 
DATA NEXT CONT POINT 
DIM PRINT . DEF RESET 
END READ DOKE POKE 
FOR REM FN SCREEN 
GOSUB RETURN LINES SET 
GOTO RUN NOT SPC 
IF STOP NULL WAIT 
INPUT TO ON WIDTH 
LET TAB OR 
LIST THEN 

USR
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7  (RONNING BASTC 

Basic is Minr*°° on 1 x 8K byte ROM or 8 x 1K byte EPROM's and should be situated from 

The following entry points are available for running basic. 

a) EOOOH -— cold start entered by typing EEOOO - when used with Nas-sys also resets the 

monitor 

bd) FFFAH - vormal cold start. Entered by typing J under Nas-sys or EFFFA under Nasbug 

- does not reset the wonitor 

c) FFFDH - warm start. Entered by typing Z under Nas-sys or EFFFD under Nasbug - 

retains any programs etc. in store and can only be used after the system has been 

initialised by entering at EOOO or FFFA 

when initialised, the system responds with the message 

Memory Size? i : 

You should then type either 
a) a newline or enter character, after which the Basic will use all available store 

above 1000H, or 

b) a decimal address representing the highest store location you wish Basic to use. In 

this way you can reserve space at the top of store for user machine code routines, 

when successfully started, Basic prints the message 

NASCOM ROM BASIC Ver 4.7 

Copyright (c) 1978 by Microsoft 
<n> Bytes free 

where <n> is the number of bytes available for program and data, and enters Basic command mode, 

Programs or direct commands can then be entered. 
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t . "ASCII .CHARACTER CODES 

~ DECIMAL -- CHAR. DECIMAL ; CHAR. DECIMAL __- CHAR. 

000 NUL 043 +. 086 v 

001 “SOH O44 > 087 W 

002 A STX 045 - 088 x 

003 ETX 046 . 089 Y 

004 ~~ EOT 047 / 090 Z 

005 ENQ 048 0 091 C 

006 ACK 049 1 092 \ 

007 BEL 050 2 095 } 

008 BS 051 3 094 2 

009 . HT 052 4 095 me ¢ 
010 LF A 053 5 096 ' 

011 VT 054 6 097 a 

012 FF 055 7 098 db 

013 CR 056 8 099 c 

014 so 057 9 100 d 

015 SI 058 : 101 -@ 

016 DLE 059 ; 102 f 

017 DC1 060 < 103 gz 

018 Dc2 061 = 104 h 

019 DC35 062 s 105 1 

020 DC% 063 ? 106 J 

021 NAK 064 @ 107 k 

022 SYN 065 A 108 1 

023 ETB 066 B 109 oD 

024 CAN 067 Cc 110 n 

025 EM 068 D 411 o 

026 SUB 069 E 112 P 

027 ESCAPE 070 F 113 q 

02s FS 071 G 174 r 

029 GS : O72 E 115 s 

030 RS 073 I 116 t 

031 ws OF ae: SAS -u 

032 SPACE 075 K 118 v 

033 : 076 L 119 w 
03% 1 077 M 120 We 
035 = 078 N 121 y 

036 $ 079 0 12° Zz 

037 % 080 P 125 { 
038 & 081 Q 124 \ 

039 : 082 R 125 } 

040 ( 083 i Ss 126 ~ 

041 ) 084  * 127 DEL 

042 + 085 U 

LF=Line Feed FF=Form Feed CR=Carriage Return DEL=Rubout 

Using ASCII codes —- the CHR$ function. 

cur$(X) returms a string whose one character is that with ASCII code.X, ASC({X$) converts the 

first character of a string to its ASCII decimal value. 

One of the most common uses of CHRS is to send a special character to the user's terminal. 

The most often used of these characters is the BEL. -(ASCII 7). Printing this character will 

cause a bell to ring on some terminals and a beep on many CRT's, This may be used as a pre- 

face to an error message, as a novelty, or just to wake up the user if ‘the has fallen asleep. é 

Example: 
PRINT CHRS(7); 

Another major use of special characters is on those CRT's that have cursor positioning and 

other special functions (such as turning on a bard copy printer). For example, ou sowe CRT's 

a form feed (CHRS(12)) will cause the screen to erase and the cursor to "home" or move to the 

upper left corner. % 

Some CRT's give the user the capability of drawing graphs and curves in a special point-plotter 

mode. This feature may easily be taken advantage of through use of Nascom BASIC's 

function. 
—. 
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APPENDIX B 

SPACE AND SPEED HINTS 

A. Space Allocation 
: 

The memory space required for a program depends, of course, on the number and kind of elements 

in the program. The following table coutains information on the space required for the various 

program elements. 

Element Space Required 

Variables ° 

pumeric 6 bytes 

Arrays 

strings and floating pt. (no of elements)* 6 + 5 + (no of dimensions)*2 bytes 

Functions 
intrinsic 1 byte for the call 

user-defined 6 bytes for the definition 

Reserved Words 1 byte each 

Other Characters 
1 byte each 

Stack Space 
active FOR loop 16 bytes 
active GOSTUB 5 bytes 

parentheses 6 bytes each set 
e 

temporary 
result 10 bytes 

Basic itself occupies SK of ROM 

B. Space Hints 

The space required to run a program may be significantly reduced without affecting execution 

by following a few of the following hints: 
e 

1. Use multiple statements per line. Each line has a 5 byte overhead for the line 

number, etc., so the fewer lines there are, the less storege is required. 

2. Delete unnecessary spaces, Instead of writing 

10 PRINT X,Y,Z 

use 
10 PRINTX,Y,Z 

. Delete REM statements to save 1 byte for REM and 1 byte for each character of the 

remark. 
a Use variables instead of constants, especially when the same value is used several 

times. For example, using the constant 3.14159 ten times in a program uses 40 bytes more space 

than assigning 

once and using P ten times. 
5. Using END as the last statement of a program is not necessary and takes one byte extra. 

° Reuse unneeded variables instead of defining new variables. 

7. Use subroutines instead of writing the same code several times. 

8. Use the zero elements of arrays. Remember the array dimensioned by 

100 DIM A(10) 
has eleven elements, A(0) through A(10). 
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Cc. Speed Hints 

4; Deleting spaces and REM statements gives a small but significant decrease in execu- 

tion time. 
2. Variables are set up in a table in the order of their first appearance in the progran. 

Later in the program, BASIC searches the table for the variable at each reference, Variables 

at the head of the table take less time to search for than those at the end. Therefore, reuse 

variable names and keep the list of variables as short as possible. 

J. Use NEXT without the index variable. 

4, Use variables instead of constants, especially in FOR loops and other code that must 

be executed repeatedly. 
S$. String variables set up a descriptor which contains the length of the string and a4 

pointer to the first memory location of the string. As strings are manipulated, string space 

fills up with intermediate results and extraneous material as well as the desired string infor- 

mation. When this happens, BASIC's "garbage collection” routine clears out the unwanted mat-— 

erial. The frequency of garbage collection is inversely proportional to the amount of string 

space, The more string space there is, the longer it takes to fill with garbage. The time 

garbage collection takes is proportional to the square of the number of string variables. There- 

fore, to minimize garbage collection time, make string space as large as possible and us@ as 

few string variables as possible. 

a
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MATHEMATICAL FUNCTIONS 

The following functions, while not intrinsic to Nascom BASIC, can be calculated using the 

existing BASIC functions: 

Function 

SECANT 
COSECANT 
COTANGENT 
INVERSE SINE 
INVERSE COSINE’ 

INVERSE SECANT 

INVERSE COSECANT 

INVERSE COTANGENT 
HYPERBOLIC SINE 
HYPERBOLIC COSINE 
HYPERBOLIC TANGENT 

HYPERBOLIC SECANT 
HYPERBOLIC COSECANT 
HYPERBOLIC COTANGENT 

INVERSE HYPERBOLIC SINE 
INVERSE HYPERBOLIC COSINE 
INVERSE HYPERBOLIC TANGENT 
INVERSE HYPERBOLIC SECANT 
INVERSE HYPERBOLIC COSECANT 
INVERSE HYPERBOLIC COTANGENT 

. ARCCSCH 

BASIC equivalent 

SEC(X) = 1/COS(X 
csc(x) = 1/SIN(X 
CoT(x) = 1/TAN(X 
somata = ATN(X/SQR(-X*X+1)) 
ARCCOS(X) = -ATN (X/SQR(-X*X+1)) 

+1.5708 
ARCSEC(X) = ATN(XSQR(X*X-1)) 

+SGN (SGN (X)-1)*1.5708 
ARCCSC(X) = ATN(1/SQR(X*X-1)) 

+(SGN(X)-1)*1.5708 
ARCCOT(X) =» ATN(X)+1.5708 
SINH(X) = (eee -EXP 2 
COSH(X) = (EXP(X)+EXP(-X))/2 
TANH(X) = EXP(-X)/EXP(X)+EXP(-X)) 

*2+4 
SECH(X) = Sees ee 
oy = 2/(EXP(X)-EXP(-x 
cOTH x : EXP (-X) /( EXP(X)-EXP(-X) ) 

2+ 

ARCSINH(X 
ARCCOSH(X 
ARCTANH(X 
ARCSECH(X 

x 
= 

              

LOG eer 
LOG(X+SQR mee a3) 
LOG ay eee /2 
LOG( (SQR(-X*X+1)+1)/X 
LOG aio +1)/X 
LOG( (X+1)/(X-1))/2 ARCCOTEH
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APPENDIX D 

BASTC AND ASSEMBLY LANGUAGE 

  
Nascom BASIC bas provisions for interfacing with assembly language routines. The USR 

function allows NascomBASIC programs to call assembly language subroutines in the same 

manner as BASIC functions. 

The first step.in setting up a machine language subroutine for. a ‘BASIC program is to set 

aside memory space. When BASIC asks,’ "MEMORY SIZE?” during initialization, the response 

should be the top of memory available minus the amount needed for the assembly language 

routine. BASIC uses all the bytes it can find from location 4096 up, so ‘the topmost loca- 

tions in memory can be used for user supplied routines, Locations from OCOOH to 1000H not 

used by the Nascom monitor can also be used for user written routines. If the answer to the 

MEMORY SIZE? question is too small, BASIC will ask the question again until it gets all the 

memory it needs. See Appendix C for Nascom BASIC's memory requirements. 

    

The assembly language routine mav be loaded into memory in the usual way, or from a BASIC ; 

program by means of a POKE or DOKE statement. 

The starting address of the assembly language routine goes in USRLOC, a two byte location in 

memory situated at 10040 and 1005H (least significant byte in 1004H most significant in 10053)... @ 

The function USR calls the routine whose address is in USRLOC. Initially, USRLOC contains the” 

address of ILLFUN, the routine which gives the FC: or ILLEGAL FUNCTION CALL error. Tf: USR ¥3 

called without an address loaded in USRLOC, an ILLEGAL FUNCTION CALL error results. 

  

When USR is called, the stack pointer is set up for 8 levels (16 bytes) of.stack storage. [If 

more stack space is needed, BASIC's stack can be saved and a new stack set up for use by the 

assembly language routine. BASIC's stack must be restored, however, before returning from the 

user routine. 

All memory and all the registers can’ be changed by a user's assembly language..routine. Of 

course,’ wemory locations within BASIC ought not to be changed, nor should more bytes be 

popped off the stack than were. put on it. “| 

USR is called with a single argument. The assembly language routiace can. retrieve this argu- 

ment by calling the routine whose address is in locations EOOBH and EOOCH. The low-order 

byte of the address is in EOOBd and the high-order in EOOCH. This routine (DEINT) stores the 

argument in the register pair (D,E}. 

The argument is truncated to an integer and if it is not in the range -32768 to 32767, au FC 

error occurs. 

To pass a result back from an assembly language routine, load the value in register pair {A,B}. 

This value must be a signed, 16 bit integer as defined above. Then call the routine whose 

address is in locations EOODH and EOOEH. If this routine is not called, USR(X) returns X. To 

return to BASIC, then, the assembly language routine executes a RET instruction. 

  

Any interrupt handling routines should save the stack, registers A-L and the PSW...' They should 6 

also reenable interrupts before returning since an interrupt automatically disablesall further 

interrupts once it is received. 

There is only one way to call an assembly language routine but this does not limit the pro- 

grammer to only one assembly language routine. The argument of USR can be used to designate 

which routine is being called. Additional arguments can be passed through the use of POKE or 

DOKE and values may be passed back by PEEK or DEEK. 
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USING THE CASSETTE INTERFACE 

Programs may be saved on cassette tape by means of the CSAVE command, CSAVE*may be used in 

either direct or indirect mode, and its format is as follows; " 

CSAVE <atr ing expressiou> 

‘The program ‘Currently in memory is saved on cassette under the name specified by the first 

character.of the <string expression>. Note that the program named A is saved by CSAVE “A”. 

After CSAVE is completed,.:BASIC always returns to command level, Programs are written on 

tape in BASICts internal. ‘representation. Variable. values are not saved on: ‘tape, although an 

indirect mode CSAVE does not affect the variable values of the, program currently. ‘in memory. 

The number of nulls (see NULL command) has no effect on the operation’ of CSAVE,. Before using — 

CSAVE, turn onthe cassette recorder. Make sure the — is in the proper peenetee then put 

the ‘recorder in RECORD mode. 

CSAVE first writes a block header containing the first character of the string expression and 

then calls the appropriate monitor routine to dump the program. 

Progams may be loaded from cassette tape by means of the CLOAD command, which has the same 

format as CSAVE., The effect of CLOAD is to execute a NEW command, clearing memory and all . 

variable values and loading the specified file into memory. "When finished Nascom 

BASIC returms to command level. Reading starts by searching until 3 consecutive zeros are read. 

BASIC will not return to command level after a CLOAD if it could not find the requested file, 

or tf the file was found but was mis-read. In that case, the computer will continue to. search 

until it is stopped and restarted. When a program is found the message 

File program identifier Found 

1s. displayed... The method of displaying the program as it is see depends on the monitor in use. 

Data may be ied and written with the CSAVE* and CLOAD* commands..’ ‘The formats are as follows: 

CSAVE*<array variable name> 

and 
CLOAD*xarray variable name» 

See section 2-4d for a dtscussion of.CSAVE* and CLOAD* for array data... 

A sumcheck is ‘generated on input and output. If the sumcheck fails on input, the message "bad" 
is*displayed and Basic returns to command level. Note that the incorrect data will ‘have been 
put in store. 

In case of a misread, a direct GOTO or CLOAD command can be used to cause the data to be re-read, 

Under Nas-sys, CLOAD?<string expressiom> reads the program from tape without — it in store 
and can be used to check that a program has been correctly saved. es 

Note that you can also fool Basic into LISTing or PRINTing to tape or INPUTting programs or data 
from tape by using the XO command under Nasbug T4 and Nas-sys. This is a useful way.of storing 
libraries of subroutines which can be input and used as part of different programs.
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CONVERTING BASIC PROGRAMS 

NOT WRITTEN FOR NASCOM COMPUTERS 

Though implementations of BASIC on different computers are in many ways similar, there are 

some incompatibilities between Nascom BASIC and the BASIC used on other computers. 

1. Strings 

A number of BASICs require the length of strings to be declared before they are used. All 

dimension statements of this type should be removed from the program. In some of these BASICs, 

a declaration of the form A$(I,J) declares a string array of J elements each of which has a 

length I. Convert DIM statements of this type to equivalent ones in Nascom BASIC: DIM A$(J). 

Nascow BASIC uses "+" for string concatenation, not", " or " & ." Nasco BASIC uses LEFT$, 

RIGHT$ and MIDS to take substrings of strings. Some other BASICs use A$(I) to access the Ith 

character of the string A$, and A$(I,J) to take a substring of A$ from character position I 

to character position J. Convert as follows: 

OLD NEW 
AS (I) eepeeeta' s: 
A$(I,J) MID$(AS,1I,J-I+1) 

This assumes that the reference to a subscript of Ag is in an expression or 1s on the right side 

of an assignment. If the reference to AS is on the left band side of an assignment, and X$ is 

the string expression used to replace characters in A$, convert as follows: 

OLD NEW 
ea peer (test ees 

AS (I,J) =35 ASeLEFTS (AS , 1-1) +X3+MID$ (AS , J+1 

2. Multiple assignments. 

Some BASICs allow statements of the form: 

500 LET B=C=0 

This statement would set the variables B and C to zero. In Nascom BASIC, this has an entirely 

different effect. All the "=" signs to the right of the first one would be interpreted as 

logical comparison operators. This would set the variable B to -1 if C equaled 0. If Cc did 

not equal 0, B would be set to 0. The easiest way to convert statements like this one is to 

rewrite them as follows: 

500 C2=0:B=C 

3. Some BASICs use "\" instead of ":" to delimit multiple statements on a line. Change each 

™" to ":" in the prograa. 

by Programs which use the MAT functions available in some BASICs will have to be rewritten 

using FOR...NEXT loops to perform the appropriate operations. 
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STORAGE USED 

Nascom Basic leaves locations between OCSOH (3200 decimal) and 1000H (4096 decimal) for use by 

user machine code routines, It uses locations 1000H to 3E11H (4414) for workspace and resides 

in EOOOH to FFFFH. Locations 3E£12H to EOOOH are therefore available for the users Basic 

program and data.   

‘e 
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APPENDIX H 

USEFUL BOOKS 

You may find. the following books useful. They are not intended to be a complete bibliography, 

merely a list of books which we at Nascom have seen and used, i 

1. General Introduction to Pragramming in Basic 

Basic Programming by Jobn G, Kemery and Thomas. E Kurtz, Pub. Wiley 

Instant Basic by Jerald R Brown, Pub. Dilithium Press 

Basic Basic by James S Coan, Pub. Jayden 

Advanced Basic by James S Coan, Pub. Hayden 

Games and Useful Programs 

What To Do After You Hit Return (or PCC's First Book of Computer Games). Pub. People's 

Basic Computer Games, Ed. David H Ahl, Pub. Workman Publishing Computer Company 

Basic Software Library (six volumes) R W Brown, Pub. Scientific Research Institute 
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USEFUL ROUTINES 

1. Writing to line 16 (non-scrolled) under Nas-sys 

"4 REM THIS ROUTINE WRITES TO LINE 16 
2 REM USING NAS-SYS 
10 CLS 
20 SCREEN 1,15 
25 REM THAT PUTS IT ON BOTTOM LINE 

.30 PRINT "HEADER"; 
35 REM NOW WE ARE GOING TO COPY IT TO TOP 
40 FOR C=2954 to 3000 STEP 2 4 

50 DOKE C+64,DEEK(C) 
.60 NEXT C 

- 65 REM CHR$(27) GENERATES ESC=LINE DELETE abi 

70 PRINT CHR$ (27); 
80 REM REST OF PROGRAM CAN START HERE 

ee
 

e 2. Program to convert Hex numbers to Decimal 

&. CLS 
5 PRINT 

10 INPUT"ENTER HEX No.";55 

20 T=0:D=1 

30 FOR P=LEN(H3)-1 TO 0 STEP-1 

- 4O C2ASC(MIDS (HS,D,1)) 
50 

A better way of writing lines 60 & 70 is: 
D=D+ 

60 IF (e>asa)n(c<n57 THEN CaC-48:GOTO 100 60, IF C>= 48 AND C<= 57 TEEN... etc. 

70 IF ee eae THEN C2C-55: GOTO 400 70° IF @= 65 AND C<= 70 THEN... etc. Ae 

80 PRINT "+ve Hex with no D.P. please”:GOTO 5 

100 T=T+C*16TP 
110 NEXT 
420 PRINT "Hex ";HS;" in Decimal is” :T 

430 GOTO 5 

“fo set X Mode under Nas-svs 

ocxs 074389 
10 DOKE 3189 , 1925 
20 DOKE 3187 , 1917 
30 POKE 3112 c <optiom 
where option is 0, 1, 16, 17, 52, 33, 48 or 49, as appropriate 

. e.g. to set XO, option = 0 

“This routine can be used to turn a serial printer on under program control 

4. ~ To set N Mode under Nas-svs 

10 DOKE 3189 , 1922 
20 DOKE 3187 , 1919 
This routine can be used to turn off a serial printer 

S. To set U Mode under Nas-sys 

10 DOKE 3189 , 1921 
20 DOKE 3187 , 1918. 
This can be used to set U wode to support user-written I/O drivers. 

6. To set Keyboard (K) modes under Nas-sys ‘ 

10 POKE 3111, <optiom 
— option = 0,1, 4, or 5 to set pormal, typewriter, graphics or typewriter and graphics 

mode. ; 

v4 To scan the kevboard for input under Nas-sys 

The following code sets up a USR call which scans the keyboard and returns the ASCIT value 

of any character typed on the keyboard, or zero if no character has been typed. 

=
 

6
 

Se
 

S
e
w
 

SF 
f
e
l
c
h
 

e
e
 

lh
 w
h
 
h
c
 
r
h
 

OO
 

hU
Lr

rT
hU

hc
 

h
c
 
h
c
 

h
e
 
h
e
 

Ww a 

 



Page 27 
Issue 2 

  

PF/019 

10 DOKE 3200 25311 
20 DOKE 3202 312 
30 DOKE 3204 18551 
40 DOKE 3206 , 10927 

  

-8179 
233 
3200 

50 DOKE 3208 
60 POKE 3210 
70 DOKE 4100 

The USR call can be used as follows, for example. 
80 IF USR(0)<>0THEN GOTO 500 

The body of the USR subroutine is as follows: 

RST SCAL 
ocso DF 62 DEFB ZIN $ scan inputs 

ocs2 38 01 JR C, CHAR ; skip if char 

oc84 AF XOR A ; clear A 

Ocs5 47 CHAR LD B, A ; put char in B 

ocs6 AF XOR A 3; clear A 

0C87 2A OD EO LD HL(#E00D) ; get address in HL 

OC8A £9 JP (HL) ; jump and return 
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Internally, Basic 
word token, which 

The reserved word 
enabling “lounger” 

To generate these 
ove or wore other 
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APPENDIX J 

SINGLE CHARACTER INPUT OF RESERVED WORDS 

stores reserved words in programs in the fora of 4 single character reserved 

bas bit § set and bits 1 to 7 representing ano index to a reserved word table 

tokens can be generated directly, reducing the amount of typing required and 

statements to be typed in on a single line. 

tokens, it 1s necessary to hold down the "grapbics” key on the keyboard plus 

keys. Note that sowe characters may require "sbift” to be held down (e.g.* 

* etc.) and others way also require "control" to be held down too. When typing 4 program in t 

way, a graphics character will be generated, but the program will LIST correctly with the rese 

words generated io full. 

The keys required 

Reserved Words Kevs 

for each reserved word are as follows: 

Reserved Words Kevs 

Graphics plus Grapbics plus 

END Control Shift @ NEW $ 

FOR Control A TAB( % 

NEXT Control B TO & 

DATA Control C FN t 

INPUT Control D SPC ( ( 

DIM Control E THEN ) 

READ Control F NOT = 

LET Control G STEP + 

GOTO Coatrol # AND 1 

RUN Control I° OR 2 

IF Control J SGN 5 

RESTORE Control E Nt 7 

GOSU3 Control L aBS 3. 

RETURN Coatrol M USR ° 

REM Control WN FRE : 

STOP Control 0 CYP. . ; 

OUT Control P PO me 

OW Coatrol Q SQR a 

NULL Control R RND > 

WAIT Control S LOG 2 

DEF Coatrol T EXP shift @ 

POKE Control U cos a 

DOKE Control V SIN B 

SCREEN Coatrol W TAN Cc 

LIVES Control X ATN D 

CLS Control Y PEEK .E 

WIDT Control Z DEEK F 

MONITOR Control C POINT G 

SET Control \ LEN E 

RESET Control 7 STRS I 

PRINT Control * VAL J 

CONT Control _ (underlise) ASC KE 

LIST space CHRS L 

CLEAR g LEFTS M 

CLOAD m3 RIGHTS N 

CSAVE £ MIDS Q


