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Thi s manual  a s sume s the re ader ha s some knowl e dge 
of t he programm ing l anguag e ,  BAS IC . It i s  
recommende d  that the reader ha s BASI C  up and 
r unn ing as  th i s  manual i s  r ead through , to try 
out tho s e  commands and programs given as 
examp l es . 

Chapter  1 exp l a ins  the various  ver s ions of  BAS I C . 

Chap t er 2 d e s c r ibes  
s t art r unning BAS I C : 
ver s io ns of  BAS IC , 
funct i ons of  a l l  keys 

the e s s en t i a l  knowl e dge to 
me ans of  starting d i f f er ent 

modes of oper a t i on and 
on keybo ar d .  

Chapt er 3 i s  t he thre s ho l d  o f  programming . I t  
s t art s with defini t i on s  o f  te rms and error 
me s sages in programm ing , ar ithmet ic and 
re l a t i onal ope rat ion ,  to various inpu t / ou tput . 

Chapt er 4 i s  the heart of this  manual , it  
exp l a i ns and provides  exampl e  for  every  
indiv i du a l  command , s tatement  or  f unct i on . 

The appendi x  
b e  re f erred 
App endix  B 
p rogramming . 

ho ld thos e  handy informat ion nee d  to 
to occas iona l ly .  In part icu lar , 
on Disk BASI C  is es sen t i a l  to 

To f am i l iarize  with SV BAS I C  and some fundament a l  
t echn i que s ,  read through the f i r st thr ee 
chap t ers , b e fore  going to Chapter 4 and Appendix . 
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Whenever the format of  a s t at ement or command is  
g iv en , t he fo l lowing r u l e s  app ly : 

1. 
2.  

Items in cap i t a l  mus t be input  a s  shown . 
I tems in lower ca se l e t t e rs enc l o se d  

br acket ( < ) ) are t o  be  supp l ie d  b y  
use r .  

in 
the 

3 .  Items in s quare br acket s ([ ]) are opt iona l . 
4 .  A l l  punctua t i on except ang le  brack e ts and 

s quare bracket s ( i . e . , commas ,  parenthe s e s , 
s emico lons , hypens , e qual  s igns ) must be 
included  where shown . 

5.  I tems fol lowed by an e l l ip s e  ( . .  , )  may be 
repeate d any numb er of  time s  ( up to the 
l ength of l i ne ) . 

6 .  " st ri ng" means a s tring expre s s ion .  
7. " exp" means a numer ic expre s s i on ,  

constant or variabl e . 
e i ther 

8. "n" means an intege r .  
9 .  "x , y" denotes  X ,  Y co-ordinate of the 

s creen .  
1 0 .  "/\" means CTRL key . 

Wheneve r an examp l e  to be t r i e d ,  
r u l e s  app l y :  

the fo l l owing 

1 .  S tatement or command in b la ck bo l d  letter  are 
t ype d in through t he comput er ' s  keyboar d .  

2 .  Cha racters  or "Ok" prompt in b lu e  are 
comput er ' s  re spons e  to y our command .  

3 0 Spec ia l key enc lo s e d  in 
pres sed af t er input f rom 

a box should  
keyboar d . 

be 

i i i  



1 .  
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2 .  
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2 . 2  
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1 . 1  Cassette BASIC 

The ca s s e t te ver s i on of BAS I C  is  
bui l t  into  your SVI comput er in 32K 
byte s  o f  read-onl y  memory . You can 
u se cas s e t te BAS I C  on a SVI computer 
with any amount of random acce s s  
memory . The amount o f  s torage you 
can u s e  for programs and dat a depends 
on how much r andom-acce s s  memory you 
have in your computer . 

The on l y  s to rage devi ce you c an use 
to save informat i o n  in Ca s s e t t e  
BAS IC  i s  a cas s et te t a p e  record e r .  

Bo th Cas s e t te and D isk ver s ions of 
BAS I C  p o s s e s s  the fo l lowing 
f eatur es : 

* An extend ed character  set  of  102 
d i f f e rent characters which c an 

* 

be di sp la ye d .  In a dd i t ion t o  the 
convent iona l a lphabe t s ,  numbers , 
punc tuat ions , you wil l a l s o  f ind 
symbo ls  which are  common ly used in 
sc ie nt i f ic and ma thema t ic a l  
app l ic a t ions . 

Graphics  capabi l it y .  With  the 
ins ta l led Video D i sp lay Proce s s or 
TMS99 18 /99 29  you can draw po int s ,  
l ines , e l l ip s e s  and even ent i re 
picture s . The re are 52 graphic 
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symbo l s  init iated b y  pre s s ing e ither 
LEFT GRPH or RIGHT GRPH with the 26 
a lpheb et key s s imu l taneou s l y . 32 
sp r i t e s  - us er programmab l e  
p ict or i a l  shap e s  - are ava i l ab l e .  
S creens i n  high or low re s o lut i on are 
poin t s  a ddre s s ab le .  

* Aud io  capab i l it y . With the in sta l l e d  
S ound P rogrammab l e  Generat or AY8910 , 
some sound or piece  o f  mus i c  can be 
produce d .  

* Spec i a l  inpu t / output devic e s . BAS I C  
supports  j oy s t icks , padd l e s  and 
graphic  tab let  which make your 
program more intere s t ing and funny . 

1 . 2  Disk BASIC 

Thi s ve r s ion of BAS I C  come s as  a 
progr am on the D isk BAS IC d iskette . 
You mus t load  Disk  BASI C  into memory  
be fore you  c an use  it .  I t  re quires  
8008 byte s to boot  the  di sket te . 
The amount of  s torage you c an u se f or 
programs and dat a  i s  di sp layed on the 
s cre en when you s tart BAS IC . 

Feature s  o f  Disk  BASI C  are : 

* Input / output to d iskette  in addit ion 
to c a s s e tte . 

* Other f ea ture s for Cas sette  BAS I C . 



2 . 1  To Start Different Versions of BASIC 

2 . 1 . 1  To Start Cassette BASIC 

Hook up your TV se t or mon itor to the 
cons o l e . Re f er to the user ' s  manual  
for detai l s . If  you wish to get 
p rogram f rom tape or save a program 
onto ca s s e t te , connect your dat a 
cassette  to t he comput e r .  Th i s  i s  
s imp l e .  J u s t  insert  the connector 
loca te d  on the t a i l  end o f  the cab l e  
at tache d t o  t h e  recorder into the 
s l o t  on the b ack of  the comput e r .  

I f  you have d i sk drive ( s ) connec ted  
to the compute r ,  en sure no  d iskette 
is  p l ac e d  in drive 1 or e l s e  the 
drive door is l e f t  op en . You wi l l  
f i nd the s t a t ement "SV extended BAS I C  
ver s i on 1 . 0  Copy right 1 983 ( c ) b y  
Micro sof t Corp . "  appea r  o n  the top 
s cre en .  A l i s t  of  f i r s t  f i ve 
funct i on keys are di sp l ay e d .  

2 . 1 . 2  To Start Disk BASIC 

Hook up your expander , f l oppy disk  
con t ro l l er ( i f  this  is  not bui l t  into 
the expander ) and di sk drive to the 
comput e r .  Do not om it the te l ev i s ion 
s e t  or mon itor  o f  cours e .  Re f er to 
us er ' s  manu a l  for expander or d isk 
drive for det ai l s . Turn on the 
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te levi s i on s e t  or mon itor and 
expander . A few c l acking no i s e s  
wi l l  come f rom the d isk drive . 
Be fore  power ing on the comput e r ,  
inse rt the Disk BAS IC D isket t e  in 
drive 1 ,  with  it s labe l fac ing 
up and toward s  the s l ot . Move the 
lock to the ve rtical  p o s i t i on .  A re d 
indicator  labe l le d  " IN USE" w i l l  
l i gh t  up . The statement "SV 
ext ende d BAS IC  ver s i on 1 . 1  Copy right 
1 983 ( c ) by  Microsof t Corp . "  fo l lowed 
by "D isk ver s i on 1 . 0 by Microsoft  
Corp . "  ar e di sp laye d .  

I f  y o u  f a i l  to  l oa d  D isk BAS IC , check 
whe ther enough memory is  avai l ab l e .  
For SVI-3 18 use r ,  an addit i on a l  RAM 
( Random Acces s Memory ) cartridge 
shou l d  be insta l le d . 8008 bytes  i s  
re qu ir e d  to boot up the di sket te . 

Whenever fai lure is  encountere d ,  
rebo o t  the system ,  ie . power o f f  
the cons o l e  and then power on . 

2 . 2  MODES OF OPERATION 

Onc e  BAS I C  is  s t ar t e d ,  the "Ok" 
prompt is  d i sp laye d .  This  signa l s  
that you may enter your command or 
p rogr am . S uch status  is k nown as 
command  l eve l . Now you may 
communicate w i th BAS IC in e ither two 
mod es : direct or indirect mode . 



2 . 2 . 1  Direct Mode 

In thi s  mode , you r  command wil l  not 
preceded by a l ine numbe r .  Your 
command is executed  imme diat e ly . The 
fo l lowing s may be p er forme d  in direct 
mode : ar i t hme t i c  c a l c u l a t ion , 
log i c a l  oper a t i on ,  var i ab l e  
as s i gnment ( st or e d  f o r  l a ter us age ) 
and s imp l e  command . However such 
in struc t i on s  are  l o s t  r ight after  
execu t i on . For examp l e : 

A = 3 4  I ENTER I 
Ok 
PRINT A ENTER 
3 4  
Ok 

Not e :  Pre s s ing ENTER / means you 
have f inishe d  your input and 
expect a r e spons e f rom the 
compute r .  

2 . 2 . 2  Indirect Mode 

A program i s  entere d in indirect 
mode . Each s t a t ement is preceded 
by  a l ine number . The l ine is  s tored 
as par t  of  the p rogram in memory .  
The program w i l l on ly b e  executed  by 
ente r ing RUN command . For Examp l e : 

10  A = 3 4  
2 0  PRINT A 
RUN I ENTER I 
34  
Ok 
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2.3 KEYBOARD 

Programm ing is  general ly done by 
s end ing ins truct ions to the computer 
th rough the keyboar d .  Both input 
ins truct ions and the comput er's 
re spons e s  are vi s ib l e  on the scr een , 
wh ich i s  connected to the console. 
The compu te r's keyboard  re semb l e s  
that o f  a typewr iter. However it 
contains addit iona l keys wh ich are 
nece s s ary  to communica te e ff ect ive ly 
with the compu te r .  

The 318 Keyboard 

The 328 Keyboard 



Bas ical ly t he keyboard can be divided 
into five gener a l  are as: 

* The funct ion key labe l le d  Fl 
through FlO , a r e  on the upper row 
of t he keyboard. 

2.3.1 

The "t ypewr it er" area l i e s  in the 
cen t r a l  part . He re you f ind the 
s t andar d keys u s u a l ly appeared on 
a t ypewr iter  keyboar d .  

The program cont rol  key s . 

The e di t ing keys are loca t e d  on 
the per iphery of t he keyboar d .  

Spec ia 1 Key s . 

Bui l t-in joy s t ick for SVI-318 or 
nume r ic keypad for SVI-328 on the 
righ t  s i d e  of console . 

Function Key 

Look at the top row of keys: 

The se key s  are ca l le d  f unction keys 
and each one is  ma rked with the 
letter "F". They are a labor-saving 
device because  they al low you to 
ins truct t he comput er to per form a 
f requen t l y  u s e d  funct ion by pre s s ing 
on ly one ke y ins t ead  of hav ing to 
type many keys . 
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The f unc t i on key s  can be use d :  

�·� A s  " s o f t  keys". You can se t each 
key to  automatical ly t ype any 
se quence of characters  or any 
f re quent l y-use d  commands .  You may 
us e KEY s t atement  to re-a s s ign  
the se key s . 

* As program interrup t s  through us e 
of  ON KEY s t atement . 

Her e i s  a l i st of  each key , the 
f un c t i on it  per f orms and a b r ie f  
des cr ipt i on o f  the funct i on .  Re fer 
to chapter 4 for detai l s . Func t ion 
keys Fl  through FS are operat e d  by 
pre s s ing t he approp r ia te key . 
Funct i on keys F6 through FlO are 
opera te d b y  pre s s ing the I SHIFT I key 
and ho lding it down whi l e  
s imu l t aneous l y  pre s s ing the 
appropr iate  key . 



For  Cas s et te BAS IC 

Key PRE-DEFINED FUNCTION DESCRIPTION 

Fl files I ENTER I Display the names of files residing on a 
diskette. 

F2 load "1: Load a program from diskette in disk drive 
1. The filename should be specified right 
after colon. 

F3 save "1: Save a program file on diskette which is 
inserted in disk drive 1. Filename should 
be supplied right after colon, 

F5 run I ENTER I Execute the program currently resided in 
memory. 

F6 color 15,4,5 I ENTER I Print white characters on a blue backgro und 
with a blue border, These colors are the 
default as your computer is turned on. 

F7 cload Load program from a cassette recorder. 

FS cont I ENTER I Continue program execution after the last 
executed line. 

F9 list. I ENTER I Display the last line you are working on. 

FlO (]];I] run I ENTER I Similar to F5, except that the screen is 
cleared be fore program execution, 

9 



F or D isk BAS IC 

KEY PRE-DEFINED FUNCTION DESCRIPTION 

Fl color Change the text, background and border 
colors on your TV set/monitor. 

F2 au to I ENTER I To generate program line numbers 
automatically. 

F3 g o  to Execute the program currently resided in 
memory from any place (line number). 

F4 list Print all or part of your immediately 
preceding program statements on screen. 

F5 run I ENTER I Execute the program currently resided in 
memory. 

F 6  color 15,4,5 I ENTER I Print 1vhite characters on a blue 
background Hith a blue border. These 
colors are the default Hhen you turn the 
computer on. 

F7 cload" Load program from a cassette recorder. 
Supply filename to be retrieved right after 
the quotation mark. 

F B  cont I ENTER I Continue program execution after the last 
executed line. 

F 9  list. I ENTER I Display the last line you are working on. 

FlO � run I ENTER I Similar to F5, except that the screen is 
cleared before program execution. 

10 



2.3.2 Typewriter Key 

This po rtion re semb l es a standar d 
t ypewrit er keyboard. I t  consis t s  o f  
the fo l l owings: 

* Uppe rcase  and lowercase alphabe t s. 
The de fau l t  is lowercase. On 
pres sing CAPS LOCK with it s re d 
light on , any alphab et p rintout on 
scre en is capital t ype. Re l ease  
the l ock b y  pres sing it a s econd 
time. The ligh t turns of f and now 
lowe rca s e  alphab e t  p rintout is 
avai lab l e. A l s o  th e SH IFT key 
wh en pres sed simul taneous ly with 
an al phabe t key , wil l generate 
capital lette r. 

* Nume ra l s  f rom 0 to 9 .  For S VI-328 
compute r s , an additional s e t  of 
nume ral s is found in the nume ric 
keypad. 

* Symob l s : punctuction, arithme tic 
and logica l ope rators.  

11 
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CHARACTER 

@ 
# 
$ 
% 

& 

( 
) 

[ 

J 

I 

? 

ACTION 

Exclamat ion point 
At sign 
Numb e r  s ign 
D o l lar  sign 
Percent 
Up arrow or 
exponentiation 
s ymbo l  
Ampersand 
Asterisk  or 
mu l t ip l ica t i on 
s ymb o l  
Le f t  parenthes i s  
Righ t  parenthe s i s  
Underscore 
Hyphen or minus 
sign 
Equa l s ign or 
a s signment s ymbo l  
Le f t  s quare 
bracket 
Right s quare 
bracket 
Le f t  brack et 
R ight bracket 
Back s la sh 
C o l on 
Sem i-co l on 
S ing le quotation 
ma rk or ap o s trophe 
Comma 
Period , dec ima l 
point or fu l l - s top 
Le s s  than 
Larger than 
S la sh or divi s ion 
symbol  
Ques tion mark 



* Spa cebar s e rves two purposes : 

* 

* 

( i ) Leave a space . 
( ii )  Act a s  a special  keyboar d 

input in programming . Re f er 
to STRIG ( O) f unc t i on f or 
det ai l s . 

SHIFT By ho ld ing down th i s  key wh i l e  
pre s s ing the d e s i re d  key , the 
cap ita l a l phabet s and uppe r sh i f t  
s ymbo l s  can b e  gene rate d . 

S imi lar  to a shi f t  lock key , but  
provide on ly cap i t a l  a lphabe t s . It  
cannot generate upp er shift  
characters  on  the nume r i c  or 
s ymbo l ic keys . It togg l e s  
be tween upperca s e / l owerca s e  
a lphabe t s . This  k e y  serves a l so a s  
a diagno st ic check indicator . A s  
comp ut e r  i s  switche d on , an 
automat i c  system func t iona l check 
is  undergone . This  i s  indicated by 
the temporary l ight ing up of  th i s  
key . I f  the s y s t em i s  at f au l t ,  it 
wil l continue to i l luminat e .  In 
s uch cas e ,  turn off a l l  power and 
check al l connections  be fore 
power ing on once more . 

2 . 3 . 3  PROGRAM CONTROL KEY 

The fo l lowing keys are used  to 
con t r o l  the opera t i on o f  computer 
programs . 

STOP Pre s s  th i s  key to paus e  the 
computer a f t er you have 
in struc t e d  it to execute or to 
perform a func t i on ,  wh ich makes  it 
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ENTER 

beg in working on you r program . 
P re s s  it  the s econd t ime to 
in struct the comput e r  to re sume 
working on your p rogram or a 
funct ion . 

Pre s s  th i s  key at the end of each 
ins tructi on you type . By p re s s ing 
thi s  key you are te l l ing the 
computer  to enter the ins truct ion 
you j us t  typ e d  into i t s  work space . 
The ENTER key is not used  to 
advance the cur s or to the next 
screen l ine and the re fore shou l d  
no t b e  confu s e d  with the return key 
on a t ypewr ite r .  In the event that 
an instruct ion contains  mor e  
character s  than can f i t  on a s ing l e  
screen l ine , the computer  wil l 
automat ical ly advance the cur s or to 
the next screen l ine . 

CTRL Thi s  te l l s  the compu ter  to stop 
what ' s  do ing and turn control  back 
over  to you , so that fu rther 

STOP in struc t i on s  can be i s su e d .  

2.3.4 EDITING KEY 

The se  keys together with the four  
cur s or key s are u se d  in screen 
e di t ing .  

Pre s s ing th i s  key wil l cl ear the 
screen and move the cur s or to the 
upper l e f thand corner of the 
screen . When pre s s e d  together with 
the I SHIFT I key , it wi l l  move d the 
cur s or to the upper l e f thand 
po s i t ion ( Home ) but wi l l  not clear 
the screen . 



ONn 
� 

E S C 

2.3.5 

ILEFTl 
� 

This key i s  u sed  when you wi sh to 
insert characters  I PASTE I with in a 
l i ne .  Jus t move the cu rsor to the 
l ocat ion where you wi sh to insert , 
then pre s s  th i s  key and the text 
you t ype wi l l  be inser te d . 

P re s s  this key to de lete  the 
character under the J CUT I cursor . 

This key i s  often us e d  in software 
app l icati on p rograms . I t s  usual 
funct i on i s  to interrup t  the 
operati on of a p rogram or to 
cont inue operat i on fo l l owing an 
inte rrupt . 

This key al s o  i s  no t us e d  in BAS I C . 
I t  i s  u sed  in a wor d proce s sor or 
s imi lar app l i cat ion program to 
space forward 5 spaces to beg in a 
paragraph .  

Thi s  key al s o  i s  no t us e d  i n  BAS I C . 
I t  back s up the cu r s or one space 
and d e l etes  the charact e r  
imme d iate ly t o  the left of the 
cur s or prior to the key pres s .  

SPECIAL KEY 

The LEFT GRAPH and the 
RIGHT GRAPH keys are u s e d  to 

se lect  the graphic symbo l s  that 
correspond to the keys which are 
d i sp layed  on the f o l low ing chart . 
If you pre s s  the I LEFT GRPH jkey 
and ho ld  it dwon whi l e  
s imu l taneous ly pre s s ing one of the 
al phabet keys , the graphhic symb o l  
above and t o  the l eft o f  the 
corre sponding key on the fo l lowing 
chart wil l be di sp layed . The 
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El.JISJ 

[':l[IJ 

SELECT 

PRINT 

corresp ond ing s ymb o l  on the r i ght 
s i de of �he  a lphabe t  key can be 
d i sp l ayed by  pre s s ing the 
I RIGHT GRPH I key and the 
corre sponding key . 

DGJ DO []IIIII 

[]IC IIJI!I DC'l DE'J DO 

E'JIZI E=Hil 

The SELECT and PRINT keys are a l s o  
inc l uded  o n  this keypad t o  a l low 
the advantage of us ing the s e  
funct i ons  that a r e  often ava i l ab l e  
in word p roce s s ing and data  entry 
software packages . The s e  keys have 
no fun c t i on in BASIC  programming 
and are on ly acce s s e d  from programs 
s uch as  tho se ment ione d  above . 

2 . 3 . 6  Arrow Key 

The arrow keys ( up , down , left & 
ri ght ) contr o l  the movement of the 
cu rs or on the d i sp lay  screen . By 
pres s ing a comb ina t i on of the up and 
l eft arrow keys , you wil l  cau s e  the 
curs or to move toward s  the upper left 
corner of the d i sp lay  screen . Other 
comb inat ions wi l l  work in the same 
fashion g iv ing you 8 dire c t i ons of 
cursor  movement us ing the se keys . 

Curs or l eft ( � ) If the curs or 
a dvances beyond the left e dge of the 
scre en , the curs or w i l l move to the 
right s id e  of the scre en on the 
prece ding l i ne .  



Cur s or r i gh t  (-+) If th e cur s or 
advance s beyond the r ight e dge of the 
screen , the cur s or wi l l move to the 
left  s ide of the screen on the next 
l i ne down. 

2.3.7 JOYSTICK CURSOR CONTROL PAD 

The specia l bui lt-in Joyst ick/Cu rsor 
Con t r o l  pad feature i s  unique to the 
SVI-318 compu t e r. It manipu lates th e 
cu r s o r  moveme nt on the scre en. 

NUMERIC KEYPAD 

1 7  
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The nume ri c  keys ( 1 - 9 )  are the same 
as t he keys on the top of  the 
regular  keybo ar d .  The se are used  
when performing rap id entry of  
nume ri c  dat a .  This keyp a d  a l s o  
contains the ma thema t ic a l  funct ions 
keys ( + , - , * , / )  which can be u s e d  to 
enter formu l ae and to per form qu ick 
ca lculat ions . 



3.1 INTRODUCTION 

To con t r o l  a compute r ,  one must give 
his  ins tru c t ions in a l anguage that 
the comput er und e r s t and s . The SVI 
computers  under s t and a language 
cal led  Micros of t BAS IC . BAS IC stands 
for " Beg inner ' s  A l l  Purpo se Symb o l ic 
Ins tru c t i on code " .  I t  is actual ly a 
set  of  Eng l i sh wor ds with which you 
c an ins truct the comput er to perform 
certa in  funct ion s . 

Micro s o f t  BAS IC  i s  an ext ended 
ve rs ion to the Micro sof t st andar d 
BAS IC ver s i on 5 . 3 ,  wh ich inc l udes 
suppo r t s  to graphic s ,  mus i c  and 
various per iphera l s  att ached  to home 
and personal compu te r .  General ly ,  
BASIC  is  desig ne d  to  f o l low the GW 
BASIC  wh ich i s  a s t andar d BAS I C  in 
the 16-bit  machi ne wor l d . Howeve r ,  
great e f f o r t  h a s  b e en put t o  make the 
system as f l exib l e  and expandab l e  as 
po s s ib l e .  

Also  Micro sof t BAS I C  is f ea tured with 
up to 14 dig i t s  ac curacy , doub le 
prec i s ion ar ithme t i c  funct i on .  Th is 
means ar ithme t i c  operat ions no 
longer generate s t range round er rors 
that c onfuse novice  users . Every 
transcendental  func t i ons  are a l so 
calcu l a ted with this  ac curacy . 

19 
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3 . 2  WHAT IS PROGRAMMING? 

Programm ing  is the ar t of wri t ing the 
ins truc t ions and informa t i on for 
the comput e r  to read and execute . 
P rograms d i ffer f rom one another in 
the i r  s e t s  o f  instruc t i ons  and 
informa t i on .  P rograms wr i t t en in one 
comput e r  l a nguage w i l l no t contain 
ins tru c t ions and s tructure that a 
program in another computer  language 
pos s e s s es . 

There ar e two d i f f er ent ways to input 
a p ro gr am into the compu t er : in 
program / indirect  mode or imm e di a t e /  
direct  mod e . 

3 . 3  LINE FORMAT 

BAS I C  program l ines  have the 
fol low ing format : 

( nnnnn ) BAS IC  s t a t ement [ : BASIC 
s tatement . • • • • •  ] [ ' c omment ] I ENTER I 

A program l i ne a lways beg in s  with a 
l ine numb er nnnnn r ang ing f rom 0 
to 6 5 52 9 . Only integer w i l l be 
accep ted . Line numbers indicate 
the or der in which the program l ine s 
a re s to re d  in memory . A l s o  they 
are r e f er ence d  in b r anching and 
e d i t ing . 

A l i ne may contain a maximum o f  255  
char acte rs . More  than one BAS IC 
s t atement may be p l aced  on a l ine , 
e ach b e ing separa t e d  f rom the last  by  
a co l on . 



Comments  may be a dd e d  to the end of a 
l ine us ing the apos trophe ( ' )  to 
separate the comment f rom the rest of 
the l i ne .  

A program l ine shou ld  end by pre s s ing 
I ENTER '· 

3 . 4  CHARACTER SET 

The cha racter set  cons i s t s  of  
a lphabe t s ,  nume ra l s ,  spec i a l  
charac t e r s  and graphic characters . 

The re a re both upper and lower case 
letters  for each a l phabet . 

A l so the re are t en dig i t s , f rom 0 to 
9 .  

In a dd i t ion , the spec i a l  cha racters 
a re shown as the fo l low ing t ab l e .  
( S ee page 22 ) 
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+ 

I 
A 
( 
) 

# 
$ 

[ 
J 

l 
l 
' 

& 
? 
< 
> 
\ 
@ 

� 
ESC 

ENTER 

ACTION 

Equal  sign or a s signment s ymbo l  
P l us sign 
Minus sign 
Ast erisk or mu l t ip l ication s ymb o l  
S la sh o r  divis ion symbol  
Up  ar row or  exponentiation  symb o l  
Le f t  parenthes is  
Ri ght parenthe s is 
Percent 
Numb er s i gn 
Do l l ar sign 
Exc l amat ion po int 
Le f t  s quare bracket 
R igh t s quare bracket 
Le f t  bracket 
Righ t  bracket 
Comma 
Period  or dec ima l  po int 
S ing le quot a t i on mark ( apos trophe ) 
S emicolon 
Co l on 
Amper sand 
Que s ti on mark 
Le s s  than 
Greater than 
Integer divi s ion symbol  
At sign 
Under score 
D e l e t e  last character typ e d  
E s cape 
Move print posit ion to next tab stop . 
Tab s tops are set every eight co lumns . 
Terminate input of a l ine . 



3 . 5  RESERVED WORD 

BASI C  s t at ements  and funct i on name s 
a re res erve d .  That  is , the key 
wor ds cannot be u s e d  in variab l e  
names . I f  you att empt to u s e  any of 
the wor ds  l i s t e d  be l ow as  the name of 
the var i ab l e ,  an error i s  indicate d  
b y  the compute r .  

ABS DEFFN 
AND DEFINT 
APPEND DEFSNG 
ASC DEFSTR 
ATN DEFUSR 
ATTR$ DELETE 
AUTO DIM 
BASE DRAW 
BEEP DSKI$ 
BIN$ DSKO$ 
BLOAD ELSE 
BSAVE END 
CALL EOF 
CDBL EQV 
CHR$ ERASE 
CINT ERL 
CIRCLE ERR 
CLEAR ERROR 
CLICK EXP 
CLOAD FIELD 
CLOAD? FILES 
CLOSE FIX 
CLS FOR 
COLOR FPOS 
CONT FRE 
cos GET 
CSAVE GO SUB 
CSNG GOTO 
CSRLIN HEX$ 
CVI IF 
cvs INKEY$ 
DATA INP 
DEFDBL INPUT 
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INPUT# 
INPUT$ 
INSTR 
INT 
INTERVAL 
INTERVAL OFF 
INTERVAL ON 
INTERVAL STOP 
IPL 
KEY 
KEY LIST 
KEY ON 
KEY STOP 
KEY (n )  OFF 
KEY (n)  ON 
KEY (n )  STOP 
KILL 
LEFT$ 
LEN 
LET 
LFILES 
LINE 
LINE INPUT# 
LIST 
LLIST 
LOAD 
LOC 
LOCATE 
LOF 
LOG 
LPOS 
LPRINT 
LPRINT USING 
LSET 
MAXI FILES 
MERGE 
MID$ 
MKI$ 
MKD$ 
MKS$ 
MOD 
MOTOR ON 
MOTOR OFF 

NAME 
NEW 
NEXT 
NOT 
OCT$ 
ON ERROR GOTO 
ON GOSUB 
ON GOTO 
ON INTERVAL GOSUB 
ON KEY GOSUB 
ON SPRITE GOSUB 
ON STOP GOSUB 
ON STRIG GOSUB 
OPEN 
OR 
OUT 
OUTPUT 
PAD 
PAINT 
PEEK 
PLAY 
POINT 
POKE 
POS 
PRESET 
PRINT 
PRINT USING 
PRINT# 
PRINT# USING 
PSET 
PUT SPRITE 
READ 
REM 
RENUM 
RESTORE 
RESUME 
RETURN 
RIGHT$ 
RND 
RUN 
SAVE 
SCREEN 
SET 



SGN 
SIN 
SOUND 
SPACE$ 
SPC 
SPRITE OFF 
SPRITE ON 
SPRITE STOP 
SPRITE$ 
SQR 
STEP 
STICK 
STOP 
STOP ON 
STOP OFF 
STOP STOP 
STRIG 
STRIG OFF 
STRIG ON 
STRIG STOP 

3.6 CONSTANT 

STR$ 
STRING$ 
SWAP 
SWITCH 
SWITCH STOP 
TAB 
TAN 
THEN 
TIME 
TROFF 
TRON 
USR 
VAL 
VARPTR 
VPEEK 
VPOKE 
WAIT 
WIDTH 
XOR 

Const ant s are the va lues  u s e d  during 
execu t i on .  The re a re two t yp e s  of 
constant s :  string and nume r i c . 

A s tr ing constant i s  a se quence of  up 
to 25 5 al phanume ric  characters  
enc lo se d  in doub l e  quota t ion marks . 
For exampl e : 

" $ 25 , 000 . 00"  
"HELLO" 
"Numb er of  Emp l oyee s "  

Numer ic constan t s  a re p o s i t ive or 
negat ive numbers . They cannot 
conta in commas .  The re a re six  t ypes : 
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1 .  Integer 
Who l e  numbers  be tween -32 768 
and 3 2 76 7 . Integer cons tants do 
no t contain  dec ima l  po int s . 

2 .  F ixed-point 
Pos it ive or negat ive re a l  
numbers , i . e . , numbers that 
cont a i n  dec ima l poi nt s . 

3 .  F loat ing-point 
Pos it ive or negat ive numb e r s  
repre s en te d  in exponen t i a l  
form . A f l oa ting-po int 
constant cons i s t s  o f  an 
op t i onal ly s i gne d integer or 
fixed-point numb er ( the 
mant i s sa )  fo l lowed by the 
l e t t er E and an optiona l ly 
si gne d integer ( the exponent ) .  
The a l lowab l e  r ange for 
f l oa t ing-po int constant i s  10  
to 1 0  

For examp l e : 
23 5 . 988E-7 . 000023 5988 
23 59E6 = 23 59000000 

Doub l e  prec i s ion f l oat ing-point 
con s t an t s  are deno ted by the 
let ter  D in stead  of  E .  

4 .  Hex 
Hexa dec ima l numb ers , den o t e d  by 
the p re fix &H . 

For examp l e : 

&H32F 



3 . 6 . 1  

5 .  O c t a l  
O ct a l  numbers , denote d by the 
p re fix &0 . 

For examp l e : 

&03 47 

6 .  B in ary 
Binary number s , den o t e d  by the 
pre f ix &B . 

For examp l e : 

&B1 1 1 001 1 1  

Single And Double Precision 

Numer i c  con s t an t s  may be e i ther 
s ingle  pre c i s ion or dou b l e  pre c i s ion 
numbe rs . S ing l e  prec i s ion numer ic 
constants are  s t ore d with 6 digit s of  
prec i s i on ,  and p r inted w i th up to 6 
d i g it s .  Doub l e  pre c i s ion nume r i c  
constan t s  a re s to re d  w i th 1 4  dig i t s  
o f  pre c i s i on and printed  with up to 
1 4  dig i ts . D oub l e  prec i s ion is  the 
default  mod e .  

A s i ngle  prec i s ion cons t ant i s  any 
numer ic cons tant that has one of  the 
fo l lowing charac t er i s t ic s : 

1 .  Exponent i a l  form us ing E .  

2 .  A trai l ing exc l ama t i ion point 
( ! ) • 

For examp l e : 
-1 . 09E-06 2 2 . 5 !  

A doub l e  prec i s i on constant i s  any 
nume ric constant that ha s one of 
the se charact e r i s tics : 
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1 .  Any d i g it s  o f  number w ithout any 
exponen t i a l  or type spec i f ie r .  

2 .  Exponent i a l  form us ing D .  

3 .  A t ra i l ing numb er sign ( # ) . 

For examp l e : 
3489 
3 4569281 1 
76 543 2 1 . 1 234  
-1 . 0943 20-06 
3489 . 0# 

3 . 7  VARIABLE 

3 . 7.1 

Var iab l e s  are name s used to repre sent 
va lues  used in a BAS IC  program. The 
va lue o f  a variab l e  may be a s s igne d 
exp l ic i t ly by the p rogramme r ,  or it 
may be as s igne d  as the re su l t  of  
calcu l a t ions in the program.  Before 
a va l ue is a s s igne d to a variab l e ,  it 
is  as sume d  to be z e ro . 

Variab le Name and Declaration 
Character 

BAS IC  variable  name s may be of  any 
l ength . Only 2 characters are 
s i gni f i cant . They can contain 
letters  and  numbe rs . However ,  the 
f i r s t cha racte r  mus t be a letter . 
Spe c i a l  type dec l arat ion 
charac t e r s  are a l s o  a l lowed .  

A var i ab l e  name shou ld  not b e  or 
cons i s t s  of  re serve d wor d s . Re s e rve d 
words  inc l ude a l l  BAS IC command s ,  
st atement s ,  funct ion name s and 
operat or names . I f  a var i ab l e  beg ins 
with FN , it i s  as sume d to be a us er­
d e f i ne d  f un c t i on .  



Var iab l e  may repre sent e i ther a 
numeric  va l u e  or a s t ring . S tr ing 
var iab l e  names  are wr i t t en w i th a 
do l lar  s i gn ( $ )  as the l a s t  charac ter . 
For examp l e : 

A$ = " SALES REPORT" 

The do l lar s ign is a var iab l e  type 
dec laration cha racter . It  dec lares  
that  the  var iab l e  wi l l  r epresent a 
string . 

Nume ric va riab l e  name s may dec lare  
intege r ,  s ing l e  prec i s i on or  doub l e  
prec i s ion va l ue s . The type 
dec laration characters  f or the se 
variable  name s are as fo l lows : 

'/o 

# 

Integer 
va riab l e  
S ing l e  prec i s in 
variab l e  
Doub l e  prec i s ion 
va riab l e  

The de fau l t  type for a numeric  
va riab l e  name i s  double  prec i s ion . 

Examp l e s  of BASIC  var iab l e  names : 

P I# Dec lare a doub l e  
prec i s i on value 

MINIMUM ! Dec lare  a s ingle  
prec i s ion value 

LIMIT'!o Dec lare an 
integer va l ue 

N$ Dec lare a s t r ing 
va lue  

ABC Represent a 
doub l e  p re c i s ion 
va lue 
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Bes ides , DEF INT , DEFSTR,  DEFSNG , and 
DEFDBL s tatemen t s  may be inc l ud e d  in a 
program to dec lare the typ e s  for certain  
var iab l e  names .  

Array Variable 

An array i s  a group or t ab l e  o f  
va lues  that are re f e r re d  to  w i th one 
name . E ach individual  va l ue in the 
ar ray i s  ca l le d  an e lement . Array 
e l emen t s  a re var iab l es .  

An array nee d  to be de f ine d  and 
dimens ione d . De fining means 
dec l a r ing the name and type of an 
array . 
D imensioning means se t t ing the number 
of  e l emen t s  and the ir arrangement in 
an array . The maximum numb er of  
dimens ions for an array is 2 55 . 
For examp l e: 

DIM A$ ( 3 )  

This crea t e s  a one- dimensiona l  array 
name d A$ . A l l  its e l ements  are 
st ring va riab l es with an init i a l  
nu l l  va lue . This array cons is t s  o f  
four containers : 

A$ (0) 
A$ ( 1 )  
A$ ( 2 )  
A$ ( 3 )  

This f i r s t s tring in the l i s t  is  
name d A$ (0). 



3 . 7 . 3 

Let ' s  create  a two-dimens iona l array 
named B ,  which cons i s t s  of  s ing l e­
pre c i s ion variab l e s . Al l e lement s 
a re init i a l ly s e t  to z e ro . 

DIM B ( 1 ,  2 )  

:::s: B ( 0 , 0) 
� B ( 1 , 0) 

COLUMN 

B ( 0 , 1 )  
B ( 1 , 1 ) 

B ( 0 , 2 )  
B ( 1 , 2 ) 

The e l ement in the second row, f i r s t  
co lumn i s  ca l le d  B ( 1 , 0 ) 

I f  an array e l ement is  used  be fore 
the ar ray is dimens ione d , i t  is  set  
to a one- dimens iona l array  with  1 1  
e lements . 

Space Requirement 

The f o l low ing t ab l e  l is t s  only the 
numb er of  bytes  occup ied by the 
va lues  repre s ented  by the var iab l e  
names .  

Var iab les  Type Bytes 

In teger 2 
S in g l e  Prec i s ion 4 
D ou b l e  Prec i s ion 8 

Arrays  Type  Byte s 

Integer 2 
S in g l e  Prec i s ion 4 
D oub l e  Prec i s ion 8 

S tr ings 3 byte s overhead p l us the 
present conten t s  o f  the 
s t ring . 
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3 . 8  TYPE CONVERSION 

A numeric  cons tant can be 
f rom one t ype to anothe r .  
fo l lowing rules  shou l d  be 
mind . 

conve r t e d  
The 

kep t in 

1 .  If a numeric  variab l e  of  one typ e  
i s  s e t  e qua l to  a cons tant of 
another type , the number  w i l l be 
s t ore d as the t ype dec lare d  in 
the variabl e  name . 
For  examp l e : 

1 0  A%=23 . 42 
20 PRINT A% 
RUN 
23 
Ok 

L i ne 1 0  spec i f ies  the var iab l e  A 
as  an integer . It then s e t s  A 
to be 23 . 42 .  Howeve r ,  the t ype 
d ec laration of  a va riab l e  name 
tak e s  precedence . 

2 .  A s  an expres s i on is  eva luate d ,  
it s operands are conve r t e d  to the 
s ame d egree of prec i s i on .  
A lways , the mos t  pre c i s e  form is 
cho s en .  This i s  the same for 
bo th arithmetic  or r e l a tiona l 
opera t i on .  A l so ,  the r e su l t  of  
an ari thme t ic ope ration is  
returne d  in this degree o f  
pre c i s ion . For examp l e : 

1 0  D=6 / 7  
2 0  PRINT D 
RUN 
• 85 7 1 42 85 7 1 42 86 
Ok 



C a l c u l a ti on was  per f orme d in 
doub l e  p re c i s ion and the re s u l t  
was r eturne d as  a doub l e  
pre c i s ion va lue . 

1 0  D !  =6 / 7  
2 0  PRINT D !  
RUN 

• 85 7 143 
Ok 

C a l c u l a t i on was  per forme d in 
doubl e  pre c i s i on and the re su l t  
w a s  rounde d to  a s ing l e  preci s ion 
va lue . 

3 .  Log ical  operators  convert the i r  
operands to  intege r s  and return 
an integer re su l t . Operands mus t 
be  in the r ange -32 7 68 to 3 2 7 6 7  
o r  a n  "Ove r f l ow" error oc curs . 

4 .  When a f l o a t ing-point va lue is 
conver t e d  to an integer , the 
f ract ion a l  portion i s  truncate d .  
For exampl e :  

1 0  C%=5 5 . 88 
20 PRINT C/o 
RUN 
55  
Ok 

5 .  I f  a doub l e  prec i s i on var iab le is  
a s s igne d  a s ing le p rec i s ion 
value , on ly the f ir s t  s ix dig its  
of  the  converted  numb er wil l  be  
val id . Thi s  i s  because on ly s ix 
d i g it s  o f  accuracy were supp l i e d  
w i th the s ing l e  prec i s i on va lue . 
F or exampl e :  
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10 A ! =SQR ( 2 )  
20 B=A ! 
30  PRINT A !  , B  
RUN 

1 .  4 1 42 1  
Ok 

1 .  4142 1  

3 . 9  EXPRESSION AND OPERATOR 

3 . 9 . 1  

An expre s s ion may be a s t r in g ,  a 
numer ic constant , a variab l e  or a 
comb ination of  cons tant s and 
variab l e s  with opera tors which 
produce s a s ing l e  va lue . 

Ope ra tors  per form mathemat ic a l  or 
l o g ic a l  operat ions on va lues . The 
BAS IC  ope rators  may be div ide d into 
four categ or i e s : 

1 .  Ar ithmet ic 
2 .  Re l a t ional 
3 .  Log ical  
4 .  Funct i ona l 

Each ca tegory is  des cr ib e d  in the 
fol low ing s e c t ions . 

Arithmetic Operator 

The ari thmetic  operator s , in or der of  
precedenc e ,  a re :  



Operator Operat ion S ampl e  
Expres s i on 

" Exponent ia t ion XI\Y 

Negat ion -X 

�'(, I Mu l t i p l ication ,  X''�Y 
F loat ing-po int X/Y 
D i v i s ion 

+ , - Add i t ion , X+Y 
subt ract ion X-Y 

Use  parenthe s es to change thi s  or der 
of  precedence . Operat ions lying 
within parenthese s  are per formed 
f ir s t . Ins ide them, the usua l ord er 
of  operat ions is  ma intained .  

3 . 9 . 1 . 1  Integer Division And Modulus Arithmetic 

Two a dd i t iona l operators  are 
ava i lab l e  in BAS IC :  

Integer divi s ion is  denoted  by the 
11 \ 11 symbol . Operands are truncated 
to integer s in the range -32 7 68 
to 3 2 76 7  be fore d iv i s i on i s  
pe r fo rme d ,  and the quot ient i s  
truncated to  a n  integer . For 
examp l e : 

PRINT 1 0  \4 
2 
Ok 
PRINT 2 5 . 68\6 . 99 
4 
Ok 

Integer divi s i on fo l l ows 
mu l t i p l icat ion and f loat ing-po int 
divi s i on in or der of  prece dence . 
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Modu lus  ari thme t ic MOD yie l d s  the 
integer va lue of  the remainder of an 
integer divi s ion . For exampl e : 

PRINT 1 0 . 4  MOD 4 
2 
Ok 

1 0 /4=2 has a 
rema inder 2 

PRINT 25 . 68 MOD 6 . 99 1  25 / 6= 4  ha s a 
1 rema inder 1 
Ok 

Modu lus  ar i thmetic  fo l l ows integer 
div i s i on in order of  prece d ence . 

3 . 9 . 1 . 2  Overflow and Division By Zero 

3 . 9 . 2  

A s  an exp r e s s i on i s  eva lua te d ,  i f  any 
va lue  lying beyond the range -3 2 7 68 
to  3 27 6 7  i s  encountere d ,  the e rror 
me s sage "Ove r f l ow" wil l  be di s p l a ye d . 
Execution w i l l  a l so be t e rminate d .  

I f  divi s i on b y  zero i s  encount ere d ,  
the "Divi s i on b y  zero" err or mes sage 
w i l l be di sp l ayed . Likewis e , 
p rogram execu t i on is  s t oppe d .  

Relational Operator 

Re l a ti onal  operators are u s e d  to 
compare two va lues . The r e su l t  o f  
the compar i s on is  e i ther " true"  ( - 1 ) 
or " f a l se "  ( 0 ) .  Th is  
re su l t  may  then be used  to  make a 
dec i s i on reg arding p rogram f low.  
( S ee descr ipt ion for " IF" 
s ta t emen t s . ) 



The re l a t ion a l  operators  a re : 

Operator Relation Tested Example 

= E qu a l it y  X=Y 

< ) or ( )  Ine qu a l ity  x < >Y 

< Le s s  than X < Y  

> Gre ater than X > y 

<= or = < Le s s  than or 
e qu a l  to X<=Y 

>= or = ) Greater than 
or e qua l to  X > =Y 

The e qu a l  s ign  i s  a l so used to as s ign  
a va lue to  a variab l e .  

When arithme t ic and re l at ion a l  
operators  are comb ined i n  one 
expre s s i on , t he ar ithme t i c  is  a lway s  
per formed f ir s t .  For examp l e , the 
expre s s i on 

X+Y <CT-1 ) / Z 

i s  true if  the va lue o f  X p l us Y is  
les s than the va l ue of T-1 divided  by  
z. 

More examp l e s : 

IF  SIN ( X )  <o GOTO 1000 
IF  I MOD J ( )0 THEN K=K+l 
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3 . 9 . 3  Logical Operator 

Logic a l  operators  pe r form te s t s  on 
mu l tip l e  r e l a t ions , b i t  manip u l a t ion 
or Boo lean operat ions . The l o g i c a l  
operat or r eturns a b itwi se r e su l t  
which i s  e i ther true ( no t  zero ) or 
f la se ( ze ro ) .  In an expre s s i on ,  
logical operat ions are per forme d 
a f t er ar ithmet ic and re l a t ional  
operat ions . The outcome o f  a l o g ical  
opera t i on i s  determine d  a s  shown in 
Tab l e  1 .  The operators  are l i s te d  in 
order  of precedence . 

Table 3 . 1  BASIC Logical Operators Truth Table 

NOT X NOT X 
1 0 
0 1 

AND X y X AND Y 
1 1 1 
1 0 0 
0 1 0 
0 0 0 

OR X y X OR Y 
1 1 1 
1 0 1 
0 1 1 
0 0 0 

XOR X y X XOR Y 
1 1 0 
1 0 1 
0 1 1 
0 0 0 

EQV X y X EQV Y 
1 1 1 
1 0 � 
0 1 0 
0 0 1 

IMP X y X IMP Y 
1 1 1 
1 0 0 
0 1 1 
0 0 1 



Log i c a l  operators  c an c onnect two or 
more re l a t ions and re turn a true or 
fa l se value to be used  in a dec i s i on .  

Examp l e : 

IF D ) 200 AND F ) 4 THEN 
80 
IF I > 10 OR K > 0 THEN 50 
IF NOT ( P  = -1 ) THEN 1 00 

Logical  operators  convert  the i r  
operands to  8-b i t ,  signe d ,  two ' s  
compl ement integers in the range 
-3 2 7 68 to 3 2 76 7 . The g iven 
operation  is performe d on thes e  
intege r s  in  b itwi se fashion . E ach 
b i t  of  the re su l t  is  det ermined by 
the corre sp ond ing b i t s  in the two 
operands .  

Thus , it  i s  po s s i b l e  to use  logical  
opera tors  to test  bytes  for a 
particular  b i t  patt ern . For 
instanc e ,  the AND operator may be 
u s e d  to "ma sk" al l but  one of  the 
b i t s  of a s t atus  byte  at a machine 
I / O  por t . The OR operator may be 
used  to "merge" two byt e s  to create a 
pa rticular  b inary va lue . The 
f o l low ing examp l e  wi l l  help  
demonstrate  how the  l o g ic a l  operators  
work . 
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63 AND 1 6  

1 5  AND 1 4  

- 1  AND 8 

4 OR 2 6 

1 0  OR 1 0  

- 1  OR - 2  

TWOSCOMP 
(NOTX) + 1 

8 

16  63  00 11  
1 6  000 1  

63 AND 1 6  0001 

1 4  1 5  0000 
14 0000 

1 5  AND 1 4  0000 

1 1 1 1  
0000 
0000 

11 1 1  
1 1 1 0  
1 1 1 0  

-1 1 1 11 1 1 1 1 
8 0000 1 000 

-1 AND 8 0000 1 000 

4 0000 0 1 00 
2 0000 001 0  

4 OR 2 0000 0 1 1 0  

1 0  10  0000 1 0 1 0  
1 0  0000 1010  

10  OR 10  0000 1010  

-1 -1 1 1 1 1  1 1 1 1  
-2  1 1 1 1 1 1 10  

-1 OR - 2 1 1 1 1  1 1 1 1  

The two ' s  comp l ement of  
any integer is  the bit  
comp lement p lus  one . 

Functional Operator 

A funct i on is used  in an expre s s ion 
to ca l l  a predetermine d  oper a t i on 
that is  to be performe d on an 
operand . BAS IC has intrins ic 
funct i ons that re s ide in the syst em ,  
s uch a s  SQR ( s quare ro ot ) or SIN 
( s i ne ) . 

BAS I C  a l s o a l lows user-define d  
f unct ions that are wr i t t en by the 
programmer .  See descr i p t i ons  for DEF 
FN . 



3 . 9 . 5  String Operation 

S tr ings may be concatenate d  by us ing 
"+"· 

Examp l e : 

1 0  A$="FILE" B $="NAME" 
20  PRINT A$+B$ 
30 PRINT "NEW "+A$+B$ 
RUN 
FILENAME 
NEW FILENAME 
Ok 

S t r ing s may be compare d  us ing the 
same r e l a tiona l operators  that are 
used  w i th numbe rs : 

Equal it y  

( ) o r  ( ) Ine qu a l it y  

< Les s  than 

> Greater than 

< or = < Les s  than or 

> or = > Great e r  than 

e qual to 

or e qual  to 

S tr ing compari s ons  are ma de by taking 
one charact er at a t ime f rom e ach 
st ring and comparing the ASCI I codes . 
I f  a l l  the ASC II  codes are the s ame , 
the st rings are e qua l . Otherwis e the 
precedence  is determine d  according to 
ASC I I  codes . If during s t r ing 
comp a r i s on the end o f  one s t r ing is  
re ache d ,  the shorter  st ring is said  
to be sma l le r .  L ea d ing and  t ra i l ing 
b l anks are s igni f i cant . 
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Examp l es : 

"AA' I < "AB" 
' 'FILENAME"="FILENAME' '  
"X&" > "X#" 
" CL ")"CL" 
"Kg" < "KG" 
" SMYTH"< "SMYTHE" 
B $  < "9 / 1 2 / 83 "  
where B $="8 / 1 2 / 83 "  

S t r ing comparisons can be u se d  to 
t e s t  st ring values  or to a lphab e t i z e  
s t r ings . A l l  s t r ing const ant s used  
in  compari s on expre s s ions  mus t be  
enc l o s e d  in  quot a t i on marks . 

3 . 10 PROGRAM EDITING 

The Ful l S creen Edi t or e qu ippe d with 
BAS IC a l lows the user  to enter  
program l ines as usua l , then edit  an 
ent ire s creen before  recor d ing the 
change s . This t ime- saving capabi l it y  
is  mad e  pos s ib le by  special  key s 
fo r cursor movement , character  
inser t i on and d e l e t i on ,  and  l ine or  
screen erasure . Spec if i c  funct i on s  
and k e y  as signment s  a re d i s cus se d  i n  
the fo l l owing sect ions . 

With t he Fu l l  S creen Editor , a user 
can move qu ickly around the screen , 
mak ing corrections whe re nece s s ary . 
The changes are entered by p l a c ing 
t he cur s or on the f ir s t  log ical  l ine 
change d and pre s s ing I ENTER I at the 
beg inning of  each l i ne .  A program 
l i ne i s  n o t  actua l ly change d un l e s s  
I ENTER I is pre s s e d  f rom somewhe re 
wi thin the log i c a l  l ine . 



3 . 10 . 1  Writing Program 

Within BAS I C , the editor  is in 
contro l any t ime a f t er an "Ok" prompt 
and be fore a RUN comman d  i s  i s su e d .  
Any l ine o f  text that i s  entered i s  
proce s se d  b y  the editor . Any l i ne o f  
text that beg ins w i th a numb er i s  
cons i dered  a s  a program s t a t ement . 

P rogram s ta t ement s  a re p roces sed by 
the editor  in one of the fo l l owing 
ways : 

1 .  A new l i ne is  a dd e d  to the 
p rogram. This occurs if the 
l ine numb er is  va l i d  ( 0  
through 6 55 2 9 )  and at l ea s t  one 
non-b l ank character fo l l ows the 
l i ne numbe r .  

2 .  An exis ting line i s  modi f i e d .  
This  oc curs  if  the l ine numb er 
ma tch e s  that of  an exi s t ing line 
in the p rogram. The ex i s t ing 
l ine is rep l ace d with the text of 
the new l ine . 

3 .  An exis ting l ine is de let e d .  
This occurs if  the l i ne number 
mat che s that of  an exi s t ing  line , 
and the new l i ne contains  on ly 
the l i ne number . 

4 .  An e rror i s  produce d .  

I f  a n  a t t empt is  ma de t o  d e l et e  a 
non-ex i s tent l in e ,  an "Unde f ine d l i ne 
number"  erro r  me s sage is  d i sp la ye d .  

I f  p rogram memory is  exhaus ted and a 
l i ne is  a dded  to the program , an 
"Out of memory" error is d i sp laye d 
and the l i ne is  no t add e d .  
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More than one s tatement may be p laced  
on  a l ine . If th i s  i s  done , the 
statement s  mus t  be separated by  a 
co lon ( : ) .  The co lon nee d  not be 
surrounded by  spaces . 

The maximum number o f  characters  
a l lowed in  a program l i ne ,  inc l uding 
the l ine number ,  is 255. 

3 . 10 . 2  Editing Program 

Use the LIST statement to d i sp l a y  an 
ent ire p rogram or r ange of l in e s  on 
the screen so that they can be 
e d i te d .  Text c an then be mod i f ie d  by  
moving the  cursor to the  p l ace  where  
the change is  needed  and per form one 
of the fo l l owing act ions : 

1 .  Typ ing over exi s t ing characters  

2. Delet ing characters  to the r i gh t  
of  t h e  cur s or 

3 .  Delet ing characters  to the l e f t  
o f  the cur s or 

4 .  Insert ing characters  

5. Appending characters  to the  end 
of  the logic a l  l ine 

The s e  act ions are per f orme d  by  
spec ia l keys  a s s igne d  to the  var ious 
Fu l l  S creen E d it or f unct ions ( s ee 
next section ) . 

Changes  to a l ine are recor ded  when 
I ENTER I is  pre s s e d  whi l e  the cursor  
i s  s omewhere on the l ine . A l l  
changes for  that logical  l ine are 
ente re d , no matter  how many phy s i c a l  
l ines are inc luded .  



3 . 10 . 3  Ful l  Screen Editor 

The fo l l ow ing tab l e  l i s t s  the 
hexadecima l codes for the BAS IC 
cont r o l  charac t er s  and summa r i z e s  
the ir f un c t ions . The Control-key 
se quence norma l ly as signe d to each 
f un c t i on i s  a l so l i s te d .  The se 
conform as  c l ose ly as po s s ib l e  to  
ASCII  st andar d convers ions . 

Individu a l  contro l funct i on s  a r e  
descr ibe d in t he fol lowing t h e  t ab l e .  
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Norma l ly ,  a logical  l ine cons i s t s  of  
a l l  the characters  on its  phy s ic a l  
l ines . Dur i ng execution of  a n  INPUT 
or LINE I NPUT s tatemen t ,  however ,  
th i s  d e f i n i t i on is mod i f i e d  s l igh t l y  
to  al low f or f orms input . The 
logical  l ine is  re s t r i c t e d  to 
characters  a ctual ly t ype d or pas se d  
over by  the cursor . Insert mode and 
de lete  f un c t i on on ly move characters  
within a l o g ical  l i ne .  

Insert  mode increments  the log ical  
l ine excep t  when the  charact e r s  mov e d  
wil l  wr i te over non-b l ank characters  
that  are on the  same phy s i c a l  l ine 
but not  part  of the log ical  l ine . 
In this  ca s e ,  the non-b lank 
charact e r s  not  be ing part of  the 
logical  l i ne are preserve d and the 
characte r s  at end of  the log ical  l ine 
ar e thrown out . This  preserves 
labe l s  that ex i s te d  prior to the 
INPUT s t a t ement . If  an incorrect  
charact er  i s  entered a s  a l ine i s  
be ing t yp e d ,  i t  can b e  de l e t e d  with 
the B ack S pace key (�) or w i th 
Contro l-U . This s impl y  backspaces  
over  a character  and eras e s  it . 
Once a cha racte r  ha s been de l et e d ,  
simp l y  continue t yp ing the l ine a s  
des ire d .  

T o  d e l e t e  a l ine that i s  i n  the 
proce s s  of be ing type d ,  t ype d 
Contro l -H .  

To correct program l ine s for a 
p ro gr am that i s  current ly in memory ,  
s impl y  re type  the l i ne us ing the same 
l ine numbe r .  BAS IC wi l l  
automa t i c a l l y  rep lace the o l d  l ine 
w i th the new l ine . 
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so 

To d e l e t e  the ent i re program 
current ly r e s i d ing in memory , enter 
the NEW command . NEW is  usual l y  used 
t o  c lear memory prior  to  ent e r ing a 
new program . 

3 . 11 SPECIAL KEY 

BAS I C  suppor t s  several  spec ia l keys 
as  fo l lows . 

3 . 11 . 1  Function Key 

BAS I C  ha s 1 0  pre-defi ne d  fun c t i on 
key s . The current contents of  the se 
keys are di sp layed on the l a s t  l ine 
on the s cre en and can be  red e f i ne d  by 
program with KEY s t a t ement . The 
i n i t i a l  va l ue s  a re :  

Fl  
F2  
F3 
F4 
FS 
F6 
F7 
F8 
F9 
FlO 

co lor 
auto [ l O , l o ] ! ENTER I 
got o  
l i st 
run 1.-:E:--N--TE'"""R....,, 
c o l or 1 5 , 4 , S I ENTER I 
c l oa d" 
con t ,...., E _

N
_
T

_
E

_
R
'! 

l i s t .1 ENTER I 
[ CLS ] run l ENTER l 

Funct ion keys are a l so used  as event 
t r ap key s . S ee ON KEY GOSUB and KEY 
ON /OFF /STOP st atement for det ai l s . 

3 . 1 1 . 2  Stop Key 

When BAS I C  is  in command mode , the 
STOP key has no e ff ect  to the 
operat ion . 



When BAS I C  is  executing the p rogram , 
press ing the STOP key caus es  
suspen s i on o f  the program execution . 
BAS IC  turns on cursor d i sp lay to 
indicate that the execut i on is 
suspended .  Another STOP key input 
re sume s the execution . If  the STOP 
key and control  key are pre s sed 
s imul taneous ly , BASI C  terminates  
the execu t i on and return to command 
mode with the fo l l owing me s s age . 

Break in (nnnnn> 

where(nnnnn) is  the pro gram l ine 
number  whe re the execu t ion s toppe d .  

3 . 12 ERROR MESSAGES 

I f  an erro r  cau s e s  program execution 
to terminat e ,  an e rror mes sage i s  
pr inte d .  For a comp l e t e  l i s t  o f  
BAS IC e rror codes  and e rror mes sage s ,  
se e Appendix  A .  

3 . 13 INPUT AND OUTPUT 

3 . 13 . 1  DATA FILES 

A f i l e  i s  a co l l ection of 
informa t i on ,  kept somewhere o ther 
than in the r andom acce ss  memory .  
This  may b e  tape or d isket te . 

The re a re two categor ies  of  d a ta 
f i l e s , name ly , se quen t i a l  and 
random acce s s  f i le . 

In order to keep s uch f i l e  order l y ,  
two c r i t eria  shou ld be spec i f ie d :  
f i l e  numb er  and f i lename . 
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3 . 13 . 1 . 1  File Number 

F i l enumb er is wha t  the computer uses  
to  re fer  to the f i l e .  I t  i s  a unique 
numb er that is a ssociated  with the 
phy s ic a l  f i le that is opene d .  This  
iden t i f i e s  the route that the 
comput er us e s  to s end and rece ive 
informat ion from the spec i f i c  device . 

3 . 13 . 1 . 2 Naming File 

The phy s i ca l  f i le is  spec i f i e d  by  i t s  
f i l e  spec i f ication ,  whi ch i s  a s t r ing 
express ion of  the form : 

device : f i lename 

The dev ice name te l l s  BAS I C  where to 
s eek for the f i le and the f i lename 
te l l s  BAS I C  which f i l e  to l ook for on 
that device . S ome t imes  it is not 
necessary  to specify  the s e  items . 
Take for examp l e ,  you want to 
retrieve the first  f i le from the 
cas sett e ,  both f i l e  number and 
f i lename may be omit t e d .  

The c o l on ( : ) is  part  of  the device 
name . Whenever a device  is  state d ,  
you mu st inc l ude the c o l on ,  even i f  
t h e  f i l ename is  no t g iven . 

Remember to enc l o se the f i l e  
spec if i cat ion with a pair  o f  
quotation marks . For examp le : 

LOAD I I  device fi lename I I  



3 . 13 . 1 . 2 . 1  Device Name 

A max imum o f  four characters  can be 
u sed , inc luding the c o l on ( : ) . 

KYB D : Keyboard .  Input  on ly . For 
c a s s e t te and d isk BAS IC . 

CRT S creen . Output  on ly . For 
c a s sette  and disk BAS IC . 

LPT Printer . Output  on ly , For 
c a s s e t t e  and d i sk BAS IC . 

CAS Ca s se t t e  tape p l a yer . As a 
s torage device . Input and 
output . For ca s s e t t e  and di sk  
BASIC . 

1 F irst  disk drive . Input  and 
output . For c a s s e t te and d isk 
BASIC . 

2 S ec ond disk  drive . Input and 
output . For c a s s e t te and disk  
BAS I C . 

3 . 13 . 1 . 2 . 2  Filename : 

The f i l ename mus t conform to the 
f o l lowing r u l es . 

For ca s s ette  f i l e s : The name is  
restricte d  to a l ength of  six 
charact ers . 

For disk fi les : The name may cons i s t  
of  two parts  seperated b y  a per iod  
( . ) : 

name . extens ion 

The maximum number of charac ters for 
name is  s ix and that for extens ion is 
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three . Extra character wi l l  b e  
truncat e d .  

I f  a dec ima l point appears  i n  a 
f i lename a f t er fewer than s ix 
characters , the name is  b lank f i l l ed 
to  the sixth charact e r ,  and the next 
three charac ters  are the extens ion . 
I f  the f i lename has more than s ix 
charac t er s , BASI C  automa t i c a l l y  
inser t s  a decimal point a f t er the 
s ixth character and us e s  the next 
three as  an exten s i on . Ext ra i s  
ignore d .  

3 . 13 . 2  SCREEN 

The TMS 99 18 / 9929  Video D i sp lay 
P roce s s or suppor t s  t he text and 
graphic d i sp lay on the screen s uch as 
text , spe c i a l  characters , p o in t s ,  
l ines  or more comp lex shapes  in c o l or 
or in b l ack and whi t e . 

Text refe r s  to  a lphabe t s ,  numbers  and 
a l l  the spec i a l  characters  in the 
regular character  se t .  

Enj oy a l so your computer ' s  capab i l ity 
in d rawing p i cture s  with the spec ia l 
l ine and box characters . Do  not m i s s  
out the ingen ious SPRITE . You may 
a l so crea t e  b l ink ing ,  reve r s e ,  
invi s ib le and high l i ghted  image with 
the he lp of  BAS IC commands .  In both 
high and l ow reso lut ion screen , a l l 
p o in t s  are a ddre s s ab l e .  The screen 
can be divided into three l ayer s ,  one 
ly ing on t op of the o ther .  S ta r t ing 
f rom the bottom , they are the bor der , 
the b ackground and the foreground . 



A total  o f  s ixteen co lors  can be 
d i sp layed . Each one is charact e r i se d  
by  a number . 

COLOR # COLOR 

0 T ransparent 
1 B lack 
2 Me d ium Green 
3 L ight Green 
4 D ark B lue 
5 L ight B lue 
6 D ark Red 
7 Cyan 
8 Me dium Re d 
9 L ight Re d 
1 0  D ark Ye l low 
1 1  Ligh t  Ye l l ow 
1 2  D ark Green 
13  Magenta 
1 4  Gray 
1 5  White  

The co lors  may vary depend ing on  your 
di sp lay  dev ice . Adj us t ing the co lor 
t un ing may he lp s et the co l o r s  to 
ma tch this  cha rt better . 

3 . 13 . 2 . 1  Text Mode 

This is the defau l t  mode as the 
di sp lay screen is f i r s t  turne d on . 
Or e l s e  set  by the command ( S CREEN 
0 ) . Here you can commun icate with 
the computer  through keyboard  input . 

In th i s  mode , the background covers  
the bor der tota l ly .  The foreground 
carr i e s  al l the images that appear on 
the screen , ie . the text . 

Characters  a re shown in 24 hor i z ontal  
l i nes  acro s s  the  screen , numbered  1 
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thr ough 24 , from t op to bottom .  E ach 
l i ne ha s 3 9 , 40 or 80 characte r s . 
The de f au l t  is  39  w ithout 80 co lumn 
cart r i dge ; or 80 if the latter  is  
ins t a l le d .  With the  command WIDTH 
40 , a maximum of  40 charac t e r s  can be 
d i sp layed .  The numb e r ing s t ar t s  at  1 
f rom l e f t  to right . The pos i t ion 
numbers are used in the f o l low ing 
commands or funct ions : 

LOCATE P OS CSRLIN 

The top l e f t  corner o f  the screen ha s 
t he coor dinate of  (1 , 1 ) .  Use  PRINT 
s t atement to p lace any des ired  
characters  on  the s creen .  The 
character is d i sp layed  at the 
pos i ti on of  the cursor . If y ou 
command a st ring of character s to  be 
PRINTe d ,  they wi l l  be p r inted  f rom 
l e f t  to righ t  on a l ine . When the 
cur s or wi l l  norma l ly go to the 24th 
l ine , l i ne s  1 through 23 are scro l l e d  
u p  one l ine , so  that what w a s  l ine 1 
di sappears  f rom the screen . Line 24 
is then b l anked , and the cur s or 
rema ins on l ine 23 to cont inue 
p ri nt ing . 

Line 24 i s  u sual ly u s e d  to disp l a y  
the current f unct i on key s . I t  i s  
however po s s ib le to write  over  
this  l i ne .  

The usefu l  commands or funct ions you 
c an use to d i sp lay informat ion in 
text mode are : 

CLS 
COLOR 
CSRLIN 
LOCATE 

POS 
PRINT 
SCREEN 
SPC 

TAB 
WIDTH 
WRITE 



3 . 13 . 2 . 2  Graphics Mode 

The re are two graphic reso l u t ion 
ava i lab le .  Here are the u se ful  
command s  or functions  to generate  an 
impre s s i ve p icture : 

CIRCLE 
COLOR 
DRAW 
GET 

High Resolution 

LINE 
PAINT 
POINT 
PRE SET 

P SET 
PUT 
S CREEN 

Thi s  is set  by the command S CREEN 1 .  
The re a re 2 56 hor izontal  p o ints  ( or 
pixe l s ) and 1 92 ver t i c a l  point s . 
The s e  p o in t s  a re numbered f rom l e f t  
to righ t  and f rom top to  bottom .  The 
t op l e f t  corner has the coor d inate 
( 0 , 0) .  Text characters  can be 
d i sp laye d in this graphic mode . The 
s i z e  o f  cha rac ter is  the s ame as  
in the text  mode . 

Low Resolution 

This  i s  s e t  by the command S CREEN 2 .  
The re are 64 horizont al  po ints  and 48 
ve r t i c a l  p o int s . The numb er ing is 
s im i l a r  as the high re so lu t i on mod e . 

INPUT/OUTPUT 

Any t yp e  o f  input /output may be 
t reated  l ike I /O to a f i l e .  
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3 . 13 . 3 . 1  Sound and Music 

You can use  the fo l l owings  to create  
sound on the  computer . 

BEEP 

SOUND 

PLAY 

3 . 13 . 3 . 2  Joystick 

Beep the speaker . 

Make a s ing l e  sound of  
des ire d f re quency and 
dur a t i on .  

P lay  mus ic as indicated  b y  a 
character s tr ing . 

Joy s t ick is u s e fu l  in an interact ive 
environment . BAS IC  suppor t s  j oy s t ick 
and graphic tab l e t . Re f er to  the 
fol low ing command s  or f un c t ions f o r  
det ai l s : 

PAD STICK STRIG 



4 . 1  COMMANDS , STATEMENTS AND FUNCTIONS 
EXPECT I/O 

4 . 1 . 1  Commands except I/0 

4 . 1 . 1 . 1  AUTO 

To generate  a l ine numb er 
automa t ical ly af ter pre s s ing ENTER . 

Cas s e t t e , D isk 

AUTO [ l i ne numb er 
[ ,  increment ] ]  

AUTO beg in s  numbering at l ine number  
and increments  e ach sub se quent l ine 
number by  increment , The 
d e f au l t  for both va lue is 1 0 .  I f  

l ine numb er i s  f o l l owed by  a 
comma but increment is not 
spec i f i e d ,  the last  increment 
spec i f ie d  in an AUTO command is 
as sume d .  

I f  AUTO generates  a l ine number  that 
i s  a l r ea dy be ing use d ,  an a s ter isk 
is  printed  after  the l i ne number  to 
warn the user that any input wi l l  
rep l ace the exi s t ing l i ne . However ,  
t yp ing an ENTER immediat e ly a f t er 
the as terisk  wil l save the l ine 
and gene rate the next l ine number . 
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AUTO i s  terminated by typ ing CTRL-C 
or CTRL-STOP . The l ine in which 
CTRL-C is  typ e d  is  no t save d .  
After  CTRL-C i s  type d ,  BAS I C  returns 
to command l eve l . 

AUTO 
Generate  l ine numbers 1 0 ,  20 , 3 0 , . . • .  

AUTO 20 , 5 
Generate line numbers  20 , 2 5 , 30 , • • . •  

AUTO 1 00 ,  
Generate  l i ne numbers  1 00 , 1 05 , 1 1 0 ,  • • . .  

The increment is  5 s ince the previous 
AUTO command ha s spe c i f i e d  the 
increment to be 5 .  

AUT0 , 3  
Generate l ine numbers  0 , 3 , 6 ,  . • • •  



4. 1 . 1 . 2  CLEAR 

To set  a l l nume r i c  variab l es to 
z e ro ,  a l l  s t r ing var iab l e s  to nu l l ,  
c l os e  a l l open f i l e s  end opt iona l l y ,  
t o  set  the end o f  memory .  

Ca s s e t t e ,  D isk 

CLEAR [ string space [ ,  
h ighe st l ocat ion ]]  

s t ring space specif i e s  the 
space for s t r ing var iab les . This  i s  
u s e fu l  t o  re serve space i n  storage 
for  machine l anguage programs . 
Defau l t  s i ze i s  200 byte s . highest  
l oc a t i on s e t s  the highe st  memory 
locat ion avai lab l e  for use  by BAS I C . 

CLEAR f rees  a l l  memory u se d  for data 
without eras ing the pro gram which is 
current l y  in memory .  A l so ,  arrays 
are undefine d ;  numeric  var iab l es are 
set to zero ; s t r ing var i ab l e s  are 
nu l l i f i e d ;  any informat ion  set  with 
DEF s tatement is  l o s t .  

CLEAR 
C l ear a l l  dat a f rom memory without 
eras ing the program . 

CLEAR 3 2 768 
C l ear  the data and se t the maximum 
work space s i z e  to 3 2K bytes . 

CLEAR 32 768 , 1 000 
C le ar dat a ;  set the maximum 
workspace for BASIC  to 32K  byte s ;  
s e t  the stack s i z e  to 1 000 bytes . 
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62 

CLICK 

Turn on/o f f  the keyboar d c l i ck sound . 

Cas s e t t e , D isk 

CLICK ON /OFF 

Pre s s ing a key is echoe d  w i th a 
" c l i ck" sound . 

1 0  CLICK ON 
20 INPUT "TYPE IN A SENTENCE , THEN 

PRESS ENTER" ; S 1 $  
40 INPUT "TYPE THE SAME SENTENCE 

AGAIN AND NOTE THE DIFFERENCE" ; 
S 2 $  

As  t h e  f i r s t  sentence i s  t yp e d ,  the 
c l ick ing sound is  hear d .  T h i s  is  not 
so as  the second sentence is inpu t . 



4 . 1 . 1 . 4 CONT 

To continue p rogram execut i on a f t er 
CONTROL + C keys being p re s s e d  
s imul t aneou s ly , o r  a STOP o r  END 
st atement ha s been execu te d .  

Cas s e t t e , D isk  

CONT 

Execu t i on re sumes at t he point when 
the break occurr e d .  If  the break 
occurre d  af t er a prompt f rom an INPUT 
st at ement , execution cont inues with 
the reprint ing o f  the p rompt ( ? ) or 
prompt s t ring . 

CONT is  usual ly used with STOP 
f or d eb ugg ing . When exe cu t i on 
is  s t oppe d ,  interme diate  va lues  may 
be examine d  and changed us ing d irect 
mode s t a t ement s .  Execut ion may be 
re sume d wi th CONT or a direct mode 
GOTO wh ich resume s execu t i on at a 
spec i f ie d  l ine numb e r .  A l so i t  
may b e  u s e d  t o  cont inue exec u ti on 
after  an error . 

CONT is inva l i d  i f  the p rogram ha s 
been e d i te d  dur ing the b reak . 
Execu t i on cannot be continu e d  i f  
a d i r e c t  mode error h a s  occurred 
during the break . 

Crea te  a loop . Dur ing p rogram 
execut i on ,  interrup t  it  by pre s s ing 
CTRL + STOP key s simu ltaneous l y .  
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1 0  FOR I = 1 TO 9 
20 PRINT I .  ' 

30 NEXT 
40 PRINT 
50 GOTO 1 0  
RUN 
1 2 3 4 5 6 7 8 9 
1 2 3 4 5 c 
Break in 20 
Ok 
CONT 
6 7 8 9 
1 2 3 4 5 6 7 8 9 
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4. 1 . 1 . 5 DATA 

To s tore the numeric  and str ing 
const an t s  that are acces se d  by 
the program ' s  READ statement ( s ) .  

Casse t t e ,  D isk 

DATA l i s t  of  cons tant s 

l i s t  of  cons tants may contain 
nume ric  cons t an t s  in any format ; 
i . e . , f ixed p oi nt f lo a t ing p oint or 
integer . No nume r i c  expre s s ions 
s uch as 1 /4 ,  2*3 are a l lowed in the 
l i s t . S tr ing cons tant s in DATA 
s t at ements must  be  surrounded by 
dou b l e  quotation marks only i f  they 
conta in comma , co lons , or 
l eading or tra i l ing b lank . 
O therw i s e ,  quot a t i on marks are not 
nee d e d .  

DATA st atement s a r e  nonexecutab l e  
and may b e  p la ce d  anywhere i n  the 
program . It may contain as many 
c ons tant s as w i l l  f it on a log ical  
l i ne cons tant s are  separated  by 
commas ) ,  and any number of  DATA 
statement s may be u s e d  in a p rogram . 
The READ statements  acce s s  the DATA 
st atements in or der of l ine numbers . 
They may be thought of  as  one 
cont inuous l i s t  o f  items , regar d l e s s  
of  how many i tems are o n  a l ine o r  
where the l ines  are p laced  i n  the 
p rogram .  

The variab l e  typ e  ( numeric  or 
s t r ing)  g iven in the READ s t atement 
mus t agree with the correspon ding 
cons tapt in the DATA s t atement . 
DATA statemen t s  may be read f rom the 
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beg inn ing or spec i f ie d  l ine by u se 
of  the RESTORE st atement . 

1 0  FOR I = 1 TO 3 
20 READ NAM$ ( I ) , AGE ( I ) 
30 NEXT 
40 DATA JOHN , 42 , JOSEPHINE , 24 , 

LEO , 2 1  

This p rogram reads  s tring and 
numer ic data f rom the DATA s tatement 
in l ine 40 . If  a co lon fo l l ows the 
name , l ine 40 wi l l  be changed to 

40 DATA " JOHN : " ,  42 , "JOSEPHINE : " ,  
24 , "LEO : " , 2 1  



4 . 1 . 1 . 6 DEF FN 

To define and name a function  that is  
wr i t t en by the user . 

Cas s e t t e , D isk 

DEF FN name [ ( p arame ter l i s t  ) ]  
f unction de f in i t ion 

name mus t be a legal  var iab l e  
name . This  name,  prece ded by FN , 
become s the name of  the funct ion . 

parameter  l i st is  comp r i se d  o f  
those  variable  name s in the function 
definition that are to be rep laced 
when the funct ion is  ca l le d .  The 
items in the l i st a re s eparated by 
commas . funct i on definit ion is  an 

expr e s s i on that p er forms the 
operat ion of the funct ion . I t  is 
l im i te d  to one l ine . Var i ab l e  names 
that appear in this  expre s s ion  se rve 
on ly to de f ine the f unct i on ;  they do 
not a f f ec t  program variables  that 
have the s ame name . A var iab l e  name 
u s e d  in a funct i on definit ion may or 
may not appear in t he paramet er l is t . 
I f  it  doe s ,  the va lue  o f  the 
parameter  is supp l ie d  when the 
func t i on is ca l le d .  Otherwis e ,  the 
current va lue of the var iab l e  is use d .  

The variab l e s  in the parameter  l i s t  
represen t ,  o n  a one-to-one bas i s ,  
the argument variab les  or va lues  that 
wi l l  be g iven in the function c a l l .  

I f  a type  i s  spec i f ie d  in the 
f unction name , the va lue of the 
expre s s ion is  forc e d  to that  type 
be fore it  is  returned to the ca l l ing 
s tatement . If a type  i s  spe c i f ie d  in 
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the f unction name and the argument 
type doe s no t match , a ' Type misma tch ' 
error occurs . 

A DEFFN s t atement mus t be execute d 
be fore the f unction it d e f ines may be 
ca l le d .  If a funct i on is  ca l le d  
be fore i t  has been de f i ne d , an 
' Undefined user func t ion ' error 
occurs . DEFFN is  i l l eg a l  in the 
direct mode . 

1 0  DEF FNAREA ( B , H) = B * H/ 2 
20 INPUT "BASE =" ; BASE 
3 0  INPUT "HEIGHT =" ; HEIGHT 
40 PRINT "AREA IS"  FNAREA 

( BASE , HEIGHT ) 
RUN 
BASE = ? 3 
HEIGHT = ? 6 
AREA IS 9 
Ok 

Line 1 0  define s  the funct ion FNAREA . 
The f unction i s  c a l l e d  and then 
print e d  in l ine 40 . 



4 . 1 . 1 . 7  DEFUSR 

To spec ify the starting add re s s  o f  
a n  a s s emb ly l anguage subrou t ine , 
which i s  ca l le d  by the USR funct ion . 

C a s s e t t e , D isk  

DEFUSR[ digit  ]= integer 
expres s ion 

digit may be any digit  f rom 0 to 
9 .  The dig it  corre sponds to the 
number of  the USR routine who s e  
a ddre s s  is  be ing spec i f ie d .  I f  
digit i s  omit ted ,  DEFUSRO is  
as sume d .  The va lue of integer 
expr e s s ion is the start ing a ddre s s  
o f  va lue o f  o f  the USR rout ine . 

Any numb er of  DEFUSR statemen t s  may 
appear in a p rogram to rede f ine 
subrout ine s t ar t ing a dd re s s e s , thus 
a l lowing acce s s  to as many 
subrout ines as nec e s s ary . 

1 00 DEF USRO = 1 000 
200 X = USRO (Y * 5)  

This  examp l e  c a l l s  a rout ine at  
ab solute  location 1 000 in  memory .  
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DEFINT 
DEFSNG 
DEFDBL 
DEFSTR 

To dec lare variab l e  type  a s  
intege r ,  s ing l e  prec i s i on ,  doub le  
prec i s ion or  st ring . 

Cas set t e ,  D isk 

DEF INT  range ( s )  of l e t t e r s  
DEFSNG r ange ( s )  o f  l e t t e rs 
DEFDBL range ( s )  of  l e t t e r s  
DEFSTR r ange ( s )  of  letters  

DEFINT/ SNG/ DBL / STR s t atements  
speci fy the var iab le  types  to be  
integer variab l e / s ing le-pre c i s ion 
var i ab le / doub l e-prec i s ion var i ab le /  
string variab l e . However ,  a t ype 
dec l aration character ( % , ! , # or $ )  
always takes prece dence ove r  a 
DEFxxx s tatement in the t ype o f  
variab l e s . ( S ee the end o f  sec t ion 
3 . 6  f or detai l s  o f  declarat ion 
characters . )  



1 0  DEFINT A ,  B 
20 DEFSNG E ,  F 
3 0  DEFDBL D ,  G-I 
40 DEFSTR C 
50 AVERAGE ( 2+3+6 ) /3 

AVERAGE 
60 EVASAVG ( 1 +3+1 ) /3 

EVASAVG 
70 DANSAVG ( 2+4+1 ) /3 

DANSAVG 
80 COMMENT "AVERAGE IS  

PRINT 
COMMENT 

RUN 
3 
1 . 66 6 6 7  
2 . 3333333333333  
AVERAGE IS  LOW 
Ok 

Line 1 0  dec lares  that  a l l  

PRINT 

PRINT 

PRINT 

LOW' ' : 

variab l e s  beg inn ing w i th the l e t t er 
A or B wil l  be integer var iab l e . 

L i ne 20 renders  a l l  var iab l e s  
beg inning with let ter E o r  F t o  be 
s ing l e-precis i on var iab les . 

L ine 30 dec lares  that a l l  
var iab l e s  beg inning w i th l e tter D ,  
G ,  H or I wil l be doub l e-pre c i s ion 
var iab l es .  

L ine 40 causes  a l l variab l e s  
beg inn ing with l e t t er C to  be s t r ing 
variab les . 
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7 2  

DELETE 

To delete  program l ines . 

Cas s e t te , D isk 

DELETE [ l ine numb er J 
[- l ine number J 

The beg inning l ine numb e r  is the 
f ir s t  l ine to be de l e te d .  The end ing 

l ine numb er is  the l a s t  l ine 
to  be de l e ted . 

A per iod  ( . ) may be u s e d  in p lace of  
the number  to indicate the current 
l i ne . If no l i ne numb er is 
spec i f ie d , an " I l l eg a l  func t i on ca l l "  
erro r  occurs . 

BASI C  always re turn s  to command 
leve l a f t er a DELETE command i s  
execute d .  

Suppose  the f o l lowing program i s  
entere d .  

1 0  FOR H 0 TO 23 
20 FOR M 0 TO 59 
30 FOR S 0 TO 59 
40 CLS 
50 PRINT H ' ' : "  M " : "  s 
60 BEEP 
70 FOR T 1 TO 50 
80 NEXT T 
90 NEXT S 
1 00 NEXT M 
1 1 0  NEXT H 

DELETE 1 0  
Lin e  1 0  is de l et e d .  



DELETE • 

Line 1 1 0  is  de let e d .  

DELETE 60-80 
Lines 60 , 70 , 80 are de l et e d .  

DELETE - 1 00 
Lines 20 ' 30 , 40 ' so 90 and 1 00 are 
d e l e te d . 
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4 . 1 . 1 . 10 DIM 

To specify the maximum va lues  for 
array var iab l e  sub s c r ip t s  and 
a l locate st orage accor ding l y .  

Cas sette , D isk 

DIM < l i s t  of  sub s cr ipte d  var iab l e s ) 

I f  an array var iab l e  name i s  use d 
without a DIM statement , the maximum 
va lue of i t s  subscript ( s ) i s  as sume d 
to be 1 0 .  If  a subs cript i s  u s e d  
that is  greater than the maximum 
spec i f ie d ,  a "Subscript out of range 
" error occurs . The minimum va l ue 
for a subscript is  a lways 0 .  The 
maximum number of dimens ions for 
an array is  255 . The maximum number  
of  e lements  per dimens i on i s  3 2 7 6 7 . 
Yet both numbers  are l imi t e d  by 
memory size  and s tatement l ength . 

An array can on ly be dimens ione d 
once . Otherwise  use the ERASE 
s t atement to erase  an array for 
re dimen sion ing . 



The f o l lowing examp l e  creates  two 
array s : a one- dimens iona l 
s t r ing array name d M$ w i th 1 3  
e l ement s ,  M$ ( 0 )  through M$ ( 1 2 ) ; and 
a numer ic array named D w i th 1 3  
e l ements  D ( O )  through D ( 1 2 ) . 

1 0  DIM M$ ( 1 2 )  
2 0  D IM D ( 1 2 )  
3 0  PRINT "YEAR" TAB ( S )  1 98 4  
40 FOR I = 1 T O  1 2  
50 READ M$ ( I ) , D ( I )  
60 PRINT M$ ( I )  TAB ( 6 )  D ( I )  
70 NEXT 
80 DATA JAN , 3 1 ,  FEB , 29 ' 

APR ,  30 , MAY , 3 1 ,  JUN , 
3 1 ,  
AUG , 3 1 , SEP , 30 ' O CT , 
3 0 , 
DEC , 3 1  

RUN 
YEAR 1 984 
JAN 3 1  
FEB 29 
MAR 3 1  
APR 30 
MAY 3 1  
JUN 30 
JUL 3 1  
AUG 3 1  
SEP 3 0  
OCT 3 1  
NOV 3 0  
DEC 3 1  
Ok 

MAR ,  
3 0 , 

3 1 , 

3 1 '  
JUL ,  

NOV , 
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Now Change the p rogram to rea d :  

1 0  DIM A $ ( 1 2 ' 1 )  
20 FOR J 0 TO 1 2  
3 0  FOR K = 0 T O  1 
40 READ A$ ( J  , K) , 
so PRINT A$ ( J , K) 
60 NEXT K 
70 PRINT 
80 NEXT J 
90 DATA YEAR , 1 984 , JAN , 3 1 ,  

FEB , 29 ' 
MAR , 3 1 , APR , 30 ' MAY ,  3 1 ,  JUN , 
3 0 , 
JUL , 3 1 ,  AUG , 3 1 , SEP ,  30 , OCT , 
3 1 ,  
NOV , 30 ' DEC , 3 1  

I n  this examp l e ,  a two-dimens ional 
array A$ with 26  e lement s ,  A$ ( 0 , 0 ) 
through A$ ( 1 2 , 1 )  i s  created .  



4 . 1 . 1 . 11 END 

: To term inate p rogram execut ion , c l o s e  
a l l  f i l es and return t o  command 
leve l . 

: Cas se t t e , D isk 

: END 

: END statement may be p laced  anywhere 
in t he p rogram to terminate 
execut i on . Unl ike the STOP 
s tatemen t , END does  not cau s e  a BREAK 
me s sage to be print e d .  An END 
statement at the end of  a p rogram 
is  opt i ona l . 

1 0  READ X 
20 PRINT X 
30 IF X 100 THEN END ELSE GOTO 

1 0  
40 DATA 50 , 200 
RUN 
50 
200 
Ok 

Per l i ne 30 , the program wil l 
t e rmina t e  i f  va lue of X exceed s  1 00 .  
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4 . 1 . 1 . 12 ERASE 

To e l iminate arrays f rom a p rogram . 

Cassette , D isk 

ERASE l i s t  of array var i ab l e s  

Array s may b e  re dimens ione d a f ter 
they are ERASEd ,  or the previou s ly 
al located array space in memory may 
be u s e d  for other purpo s e s . I f  an 
attempt i s  mad e  to re dimens i on an 
array without f i r s t  eras ing it , a 
"Redimens ione d  array" error occurs . 

1 0  PRINT  FRE ( O ) ; 
20 DIM A ( 50 ,  5 0 )  
30  PRINT FRE ( 0 ) ; 
40 ERASE A 
50 DIM A ( 1 0 ,  1 0 )  
6 0  PRINT FRE ( 0 ) 
RUN 
29 1 2 6  8308  2 81 48 
Ok 

This example  u s e s  the FRE funct i on to 
i l l u s t ra te how ERASE c an be  u se d  to 
free memory .  I f  dimensioned as 
A ( SO , SO ) 20K bytes of memory ( 29 1 26-
830 8 )  is re qu i re d .  When dimens ione d 
as A ( 10 , 1 0 ) , l e s s  memory 1 K  bytes 
( 29 1 26-281 48 ) is  r e qu ire d .  

Type 
DELETE 40 

Run the program to see  wha t happen s . 



4 . 1 . 1 . 13 ERROR 

To simu late  the occurrence of  an 
error or to a l low error codes  to  be 
define d  by the user . 

Cas s e t t e , D isk 

ERROR integer expre s s i on 

The va lue  o f  integer exp re s s ion 
mus t be greater than 0 and l e s s  than 
2 55 . If the va lue of integer 
expr e s s ion e qual s  an error code 
a lr ea dy in use by BAS IC , the ERROR 
statement wil l s imul ate  the 
occurrence of  that error , and the 
corresponding error me s s age wil l be 
printe d . 

To define your own error code , use  
a va lue that  is  greater  than any used  
by BAS I C  for error codes . See 
Appendix A for a l i st  of error codes 
and me s s age s . ( I t  is pre ferab l e  to 
use  the highe st  ava i lab l e  value s , so 
compa t ib i l ity may be mainta ine d 
when more e rror codes  are a dded  to 
BASI C . ) This  user  define d error code 
may then be convenient ly han d l e d  in 
an error trap routine . 

I f  an ERROR s t a t ement spe c i f ie d  a 
code for which no error me s sage ha s 
been d e f i ne d ,  BAS IC responds w i th 
the me s sage "Unp r intab le error " .  
Execution o f  an ERROR s t atement for  
which there is no  error trap rou tine 
caus e s  an "Unp r intab le error" e rror 
me s sage to be p rint e d  and execut ion 
to ha l t .  
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In  direct mode : 
ERROR 10  
Undefined array 
Ok 

Or define error me s s age . 
1 0  READ A$ 
20 IF A$ = "FALSE"  THEN ERROR 250  
30 DATA FALSE 
RUN 
Unprint ab l e  error in 20 
Ok 



4 . 1 . 1 . 14 FOR . . . . .  NEXT 

: To a l l ow a series  of  ins truc t i on s  to 
be per f orme d  in a l oop a g iven number 
of  time s . 

: Cas se t t e , D isk 

: FOR variab l e  =x To y [ STEP z ] 

var iable  c an be integer ,  s ing l e­
pre c i s ion or doub l e-pre c i s ion , where 
x,  y,  z are numeric expres s ions . 

variab l e  is u s e d  as a counte r .  
The f ir s t  numer ic expres s ion ( x ) is  
the in i t i a l  va lue  of  the counter . 
The s ec ond numer ic expres s i on ( y ) is  
the f i na l  va lue  o f  the counter . The 
p rogram l ines  f o l low ing the FOR 
statement are execute d unt i l  the NEXT 
s tatement is encounte re d .  Then the 
counter is  increment e d  by the amount 
spec i f ie d  by STEP . A check i s  
pe r fo rme d t o  see if  the va l u e  of  the 
c ounter is now greater than the f inal  
va lue  ( y ) . If  it i s  not  greater  
BAS IC b ranches b ack to  the s t at ement 
a f ter  the FOR statement and the 
proce s s  i s  repeate d .  If  it i s  
greater , execut ion cont inues  w i t h  the 
s tatement f o l low ing the NEXT 
statement . Thi s  is a FOR • • • • •  NEXT 
l o op .  If STEP is not spec i f ie d ,  the 
increment is  as sume d to be  one . 
I f  s tep is  negat ive , the fina l va lue  
of  the counter is set  to  be  less  than 
the in i t i a l  va lue . The count e r  is  
decremented each time through the 
loop , and the loop is  executed  one 
time at least  if the ini t i a l  value of 
the s t ep is  les s than the fina l va l ue 
t imes the sign of the s tep . 
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The body of  the  loop i s  executed  one 
time at  least  if the ini t i a l  value 
of  the loop t ime s  the s ign  o f  the 
step is l e s s  than the final  va lue 
time s  the s ign of  the step . 

FOR • • • • •  NEXT loops  may be ne s te d ,  
that is , a FOR • • • • •  NEXT loop may be 
p laced w ithin the c ontext of 
another FOR • • • • •  NEXT loop . When 
l oops are nes te d ,  e ach l o op must have 
a unique variab l e  name as i t s  
counte r .  The NEXT s tatement f o r  the 
in side  loop mus t appear be fore tha t  
f o r  the outs ide loop . I f  ne s te d  
loop s  have the same end point , a 
s ing l e  NEXT s t atement may be used  f or 
a l l of  them . Such ne st ing o f  FOR 

. • . • .  NEXT l oops  i s  l im i te d  only by 
avai l ab l e  memory .  

The var iab l e ( s ) in the NEXT 
statement  may be omit ted ,  in which 
case  the NEXT s tatement w i l l  match 
the mos t recent FOR statement . I f  a 
NEXT s t at ement i s  encountere d  be fore 
it s correspond i ng FOR statement , a 
' NEXT w ithout FOR ' error mes sage is  
is sued and execu t i on is  term inat e d .  

1 0  SUM 0 
20 FOR X 1 TO 1 00 
3 0  SUM = SUM + X 
40 NEXT 
50 PRINT "THE SUM OF INTEGERS FROM 
1 TO 1 00 i s "  SUM 
RUN 
THE SUM OF INTEGERS FROM 1 TO 1 00 
is  5050 
Ok 



The l oop is  execute d a hun dre d time s , 
s ta r t ing f rom 1 to 1 00 w ith an 
increment of  1 .  

1 0  SCREEN 2 
20 FOR X == 0 TO 20 STEP 2 
30 FOR Y == 20 TO 0 STEP - 2  
40 P SET (X ,  Y )  
so NEXT y 
60 

Nes te d 
s ec ond  
is  2 .  
Loop Y 
loop X 

NEXT X 

loops are crea t e d  in the 
examp l e .  The increment for X 
The decrement for Y i s  2 .  
i s  executed 1 1  t imes be fore  
i s  execute d once . 
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4 . 1 . 1 . 15 GOSUB . . . . .  RETURN 

To br anch to  subrout i ne beg inning at 
l i ne number and return f rom a 
subrout i ne . 

Cas sette , D isk  

RETURN [ < line numb er ) ] 

< l i ne number ) is the f i r st l ine o f  
the subrout ine may b e  ca l l e d  any 
number  of  times in a p rogram ,  and 
a subroutine may be ca l l e d  f rom 
with in another subrout ine . S uch 
ne s t ing of subroutines is limited  
on ly by ava i l ab l e  memory . 

The RETURN statement ( s )  in a 
subrou tine caus e s  BAS IC to branch 
back to the statement fo l l owing the 
mo st recent GOSUB s t atement . A 
subroutine may contain more than one 
RETURN s tatement ,  shou ld log ic 
dict a te a return at di f f erent po int s 
in the subrou t i ne . Subrou t ines may 
appear anywhere in the program , but 
it i s  recommended that the subrou t ine 
be readi ly dist inguishab l e  f rom the 
main p rogram.  To prevent ina dvertent 
entry into the subrout ine , it  may be 
preceded by a STOP , END or GOTO 
statement that direc t s  program 
cont rol  around the subrout ine . 
Otherwis e a ' RETURN without  GOSUB ' 
error mes sage i s  is sued and execu t i on 
is terminate d .  



1 0  INPUT "WHAT ' S  THE DAY OF THE 
WEEK" ; A 

20  GO SUB 60 
3 0  INPUT "MEMO" ; M $ 
40 GOTO 1 0  
5 0  IF A=l THEN PRINT "MONDAY" 
60 UF A=2 THEN PRINT "TUESDAY" 
7 0  I F  A=3 THEN PRINT "WEDNESDAY" 
80  IF A=4 THEN 
90 IF A=5 THEN 
1 00 IF A=6 THEN 

ELSE PRINT 
" SUNDAY" 

1 1 0  RETURN 

PRINT "THURSDAY" 
PRINT "FRIDAY" 
PRINT "SATURDAY" 

Thi s  shows how a subrout ine work s . 
The GOSUB in l ine 20 c a l ls t he 
subroutine s t art ing at l ine 60 . 
S o  the p rogram branches to l ine 60  
and s t ar t  excuting statemen t s  there 
unt i l  it  s tr ikes the RETURN s t at ement 
in l ine 1 1 0 .  The program is  sent 
b ack to the statement a f ter the 
s ubrout i ne ca l l ,  i . e . , line 3 0 . The 
GOTO s t atement in l ine 50 preven t s  
the subrout ine f rom being per formed 
the second t ime . 
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4 . 1 . 1 . 16 GOTO 

: To branch uncondit iona l ly out  of  
the norma l program se quence to  a 
spec i f i e d  line number  

: Ca s sette , D isk 

: GOTO < line number  ) 

: If  < l i ne number > i s  an executab l e  
s t atement , that s t at ement and tho s e  
f o l low ing s a re execute d .  I f  it is  
a nonexecutab l e  s t a t ement , execut i on 
procee d s  at the f ir s t  executab l e  
s t at ement encountere d a f te r  < l ine 
numb er )  • 

1 00 PRINT "DO YOU WANT ANOTHER 
GAME (Y/N ) "  

200 A$ = INKEY$ 
3 00 IF A$ ( )CHR$ (89 ) AND A$ 

CHR$ ( 78 )  THEN GOTO 200 
400 IF A$ = CHR$ (89 ) THEN GOTO 1 0  
500 END 

This shows how a program is branche d .  
Line 3 00 does a check ing f i r s t ,  then 
br anche s the program to line  200 if 
the r e s u l t  is  pos i t ive . L ikew i se 
for l ine 400 .  



4 . 1 . 1 . 1 7 IF 
IF 

THEN 
GOTO 

ELSE 
ELSE 

: To make a dec i s ion regar ding program 
f low based  on the resu l t  returne d  by 
an expre s s i on .  

: Ca s s e tt e ,  D isk 

: IF  < expre s s ion ) THEN 
< s tatement ( s ) ) / ( l ine number ) 

[ ELSE ( statement ( s )  ) /  
< l i ne number ) ] 

IF ( expre s s ion ) GOTO ( line number > 
[ ELSE ( s tatement ( s ) ) / 
< l i ne numb er > ] 

: If the result  of the expres s i on is  
true ( no t  zero ) ,  the THEN or GOTO 
c lause is execute d .  THEN may be 
fo l l owed by e i ther a l ine number  for 
b ranch ing o rone or more s t atements  to 
be execute d .  GOTO is a l ways fo l l owed 
by a l ine numbe r .  If  t he resu l t  o f  
the < expre s s ion ) is f a l s e  ( ze ro ) , the 
THEN or GOTO c lause  is ignore d  and 
the ELSE c l aus e ,  if pre s ent , is 
execute d .  Execution cont inues with 
the next executab le  statement . 

I F  • . • • •  THEN • • • • .  ELSE s ta t ements  
may be  ne s t e d .  Nes ting is limited  
on ly by the  l ength of the  l ine . 
I f  the s t atement doe s no t conta in the 
s ame number of  EL SE and THEN c lauses , 
each ELSE is  matched with the 
c l ose s t  unma tche d  THEN . 

I f  A=B THEN IF B=C THEN PRINT 
"A=C" 
ELSE PRINT "A ( ) C" 

The computer w i l l  not p r int "A < )C"  
when A (  ) B . 
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I t  wil l print "A < ) C" when  A=B and 
B ( ) C .  

I f  an I F  • • . • •  THEN s t atement is  
f o l lowed by a l ine number in the 
direct mode ,  an ' Undefined l ine ' 
e rror results  unl e s s  a s t atement with 
the spec i f ied  l ine number  ha d 
previous ly been ente re d  in the 
indirect  mode . 

I F  2 + 2 ) 2 THEN PRINT " 2  + 2 I S  
LARGER THAN 2 "  
2 + 2 IS LARGER THAN 2 
Ok 

S ince 2 + 2 > 2 is a true s t a t ement , 
the THEN c lause is  execute d .  

I F  2 ) 3 THEN PRINT " 2  I S  LES S THAN 
3 "  
ELSE PRINT "2 > 3 I S  FALSE" 
2 > 3  IS FALSE 
Ok 

S ince 2 > 3 i s  f a l s e  the ELSE clause  
i s  executed .  



1 0  PRINT "HEAD OR TAlL ( 0 OR 1 ) I I  

20 FOR I 1 TO 5 
30 PRINT I " I S " ; 
40 I NPUT N 
so IF N 0 AND N 1 GOTO 40 
60  T = T + N 
70 NEXT 
80 PRINT "OUT OF 5 TRIALS , THERE 

ARE "5 - T "HEADS AND " T 
"TAILS" 

RUN 
HEAD OR TAIL ( 0  OR 1 )  
1 I S ?  P 
? REDO FROM START 
? 0 
2 IS ? 1 
3 I S ?  1 
4 IS ? 1 
5 I S ?  0 
OUT OF 5 TRAILS , THERE ARE 2 HEADS 
AND 3 TAILS 
Ok 

Line 50 te s t s  whe ther 0 or 1 i s  
ent e re d .  If  no t ,  t he p rogram f low i s  
directed  t o  l ine 40 . 
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4 . 1 . 1 . 18 INPUT 

To a l low input  f rom the keyboard 
dur ing proogram exe cu t i on . 

Cas sette , D isk 

INPUT [ " < prompt s t r ing) " ;  ] (l i s t  of 
vari ab l es) 

: When an INPUT statement i s  
encountere d ,  program execut i on pauses  
and a ques tion mark is  print e d  to 
indicate the program is  w ai t ing for 
dat a . If  " < prompt st ring ) "  is  
inc l ude d ,  the s t r ing i s  p r inted  
be fore the  que s t ion mark . The 
re quire d  data is then ent e re d  at  
the keyboard .  

The dat a that i s  entered  i s  as s igne d 
to the var iab le ( s )  g iven in ( var iab le  
l i st ) • The number  of  dat a items 
supp l ie d  must be the s ame as the 
numb er of  variab l es in the l i s t . 
Da ta items are s eparated b y  commas .  

The name s in the < l i s t  o f  
variab l es ) may be numeric  or s t r ing 
vari ab l e  name s ( in c l uding subscr ipte d  
variab l es ) .  The t ype  o f  e ach data 
item that i s  input mus t agree with 
the type spec i f ie d  by the var iab le  
name . ( S tr ings  input to an INPUT 
statement nee d  not be surrounded by 
quotat ion marks . )  

Responding to input with the wrong 
type  of va lue ( s t r ing ins t ea d  of 
number , etc . )  caus e s  the me s s age 
' ?Redo f rom s tart ' to be p rinte d . No 
as s ignment of  input va lue  is ma de 
unt i l  an acceptab le  re sponse is  
g iven . 



1 0  INPUT "A and B" ; A , B  
2 0  PRINT A+B 
Ok 
r un 
A and B ?  1 0 , E 
? Re do f rom s tart 
A and B?  1 0 , 20 
3 0  
Ok 

Responding to INPUT with too many 
items causes t he mes sage " ?Extra 
ignored" to be print e d  and the next 
s t at ement to be executed .  

run 
A and B ?  1 0 , 20 , 3 0  
?Ext ra igno red 
30 
Ok 

E scape INPUT by typ ing CTRL-C or the 
CTRL and STOP key s s imu l t aneous ly . 
BAS I C  re turns to command l eve l and 
types "Ok " .  Typ ing CONT resumes 
execut ion at the INPUT s t atement . 
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4 . 1 . 1 . 19 LET 

To as s i gn value  of  an exp re s s ion to 
a var i ab l e .  

Cas s e t t e , D isk 

[ LET ] variab l e  expr e s s ion 

Not i ce the word LET is opt iona l ; the 
e qu a l  s ign is  suff i c ient when 
as signing an expres s ion to a var i ab le 
name . 

1 0  LET D 1 =3 
20 LET D2=4 
30 LET D3=5 
40 SUM D1 +D2+D3 
so PRINT SUM 
RUN 
1 2  
Ok 

Try out the above program by delet ing 
LET f rom l ines 10  through 3 0 . 



4. 1 . 1 . 20 LINE INPUT 

To input an ent i re l ine ( up to 
2 54 characters ) to a s t r ing var iab l e ,  
without the u s e  o f  de l imiter s . 

Cas s e t te , D isk 

LINE INPUT [ " prompt s t r ing " ; ]  
s t r ing var iab l e  

The p rompt s t ring i s  a s t r ing l iteral  
that  i s  p rinte d at the terminal  
be fore input i s  accep te d .  A que s t ion 
mark is  not p rinte d unl e s s  it  is  part 
of  the prompt s t r in g .  A l l input  f rom 
the end of the p rompt to an ENTER is  
as s i gne d to string variab l e  

E s cape LINE INPUT b y  t yp ing CTRL-C or 
the CTRL and STOP keys 
simu l t aneou s ly .  BAS IC returns to 
command l evel  and types  "Ok" . Typ ing 
CONT resumes execu t i on at the LINE 
INPUT statement s .  

LINE INPUT "NAME : " ; N$ 
NAME : JOHN K .  LIVINGSTONE 
Ok 

The computer promp t s  you to input  a 
s t r ing a f t er the p r intout "NAME : " .  
Unl e s s  ENTER is  p re s s e d ,  the Ok 
prompt won ' t  d i sp lay . 
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4 . 1 . 1 . 21 LIST 

To l i s t  a l l or part  of the program . 

Cas s e t t e , D isk 

LIST [ l i ne number 
number ] ] ] 

[ - [ l ine 

l i ne number l ies  in  the  range 0 
to 6 5 52 9 . The beg inning l ine numbe r  
i s  the firr s t  l i ne t o  b e  l i s t e d .  
The end ing l ine number i s  the l a s t  
l ine to be l i s t e d .  If  on l y  the 
f ir st l i ne number is  spec i f ie d ,  
that l i ne i s  l i s t e d .  

If  " -" and the second l i ne number 
are spec i f i e d ,  a l l l ines  f rom the 
beg inn ing of the program through 
that l i ne are l i s t e d .  

If  both l i ne numbers  a re omi t te d , 
the ent i re program is  l i s t e d .  

A per iod ( . ) may b e  u se d  t o  indica te 
the current l i ne numb er . 

L i s t ing i s  term inate d  by p re s s ing 
CTRL + STOP Keys s imul t aneous l y . 
L i s t ing is  suspended by depre s s ing 
STOP . Resume by pre s s ing STOP the 
second time . 



Type in the fo l lowing p rogram f i rs t : 

1 0  REM DEMONSTRATION PROGRAM 
20 DEF INT A - Z 
30 J = 4:  A =  1 6 : B = 80 :  S 

8 
40 ZZ = RND ( - TIME ) 
50 SCREEN 1 
60 FOR K = A TO B S TEP S 
70 C = INT ( RND ( 1 ) *1 6 ) 
80  LINE ( K, K) - ( 2 5 5  - K ,  191  -

K ) , C ,  BF 
90 C2 INT ( RND ( 1 ) * 1 6 ) 
1 00 I F  C = C2 THEN 90 ELSE COLOR 

C2 
1 1 0  FOR I = K TO 255 - K STEP J 
1 20 LINE ( I , K) - ( 255  - I ,  1 9 1  -

K)  
130  NEXT 
1 40 FOR I = 1 9 1  - K TO K STEP -J 
1 50 L INE ( K , I )  - ( 2 5 5  - K, 1 9 1  -

I ) 
1 60 NEXT 
1 70 FOR Z 

NEXT 
1 TO 1 000 : NEXT : 

1 8 0  FOR Z 0 TO 1 000 : NEXT 
1 90 SWAP A , B 
200 S = -S 
2 1 0  GOTO 50 

LIST 
The ent i re program is l i s t e d  on the 
screen . 

LIST 1 0  
L i s t  l ine 1 0 .  

LIST  1 0  - 30 
Lines 10  through 30 and l i s t e d .  

LIST  - 1 00 
Lis t f rom the f i r s t  l ine i . e . ,  
the lowe st  l ine number ,  through l ine 
1 00 .  
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4 . 1 . 1 .  22 LLIST 

To l i s t  a l l o r  part of  the program 
on the p r inter . 

Cas se t te ,  D isk 

LLIST [ l ine number [ - [ l in e  
number ] ] ] 

Re fer to LIST command for detai l s . 

Refer  to  LIST c ommand for deta i l s . 

96 



4. 1 . 1 . 23 LPRINT 
LPRINT USING 

To print dat a at the l ine p rinte r . 

Cas s e t t e , D isk 

LPRINT[ ( l i s t  of  expre s s ion > ] 
LPRINT USING ( s t r ing expre s s i on )  
( l i st o f  expre s s ions ) 

( l i s t  of  expr e s s i on ) i s  a l i st 
of  nume ric  and / or s t r ing 
expre s s ions . Expre s s ions shou ld  be 
separated  by commas or semico l on s . 

s t r ing expres s ion is  a s t r ing 
cons t ant or variab l e  which 
iden t i f i e s  the format to be used f or 
pr int ing . LPRINT as sume s an 1 3 2 -
character wide p rint e r .  Thus , BAS IC 
automa t i c a l ly ins e r t s  an ENTER or 
l ine f ee d  after  p r int ing 1 3 2  
characte rs . This wil l  re s u l t  i n  one 
l ine be ing skippe d  when 1 3 2  
characters  are print e d ;  un l e s s  the 
LPRINT s tatement ends w i th a 
semic o l on . 

Ref e r  to PRINT and PRINT USING . 
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4 . 1 . 1 .  24 MID$ 
To rep lace a port ion of one s t r ing 
with another s t r ing . 

Cas s e t t e , D isk 

MID$ (  ( st ring expre s s ion 1 ) ) , n [ , m ] = 
< s t r ing expr e s s ion 2 > 

The character in ( s t r ing exp re s s ion 
1 > , beg inn ing at p o s t i on n ,  are 
rep laced  by the character s in 
< s t r ing expres s ion 2 >. The 
opt iona l m refers  to the number  of 
characters  f rom < s t r ing 
expre s s ion 2 > that wi l l  be u s e d  in 
the rep lacement . Whe ther m i s  
omit ted  o r  included ,  the rep l acement 
of characters never g oes  beyond the 
or i g inal  l ength o f  string 
expre s s ion 1 

1 0  A$=" S CAN" 
20 MID $ ( A$ , 2 , 3 ) ="TAR" 
30 PRINT A$ 
RUN 

STAR 
Ok 

On l ine 20 , the second , third  and 
f ourth characte r s  of  A$ a re rep laced 
by the string "TAR" . 



4 . 1 . 1 .  25 NEW 

To delete  ent i re program f rom 
work ing memory and reset  a l l  
variab l e s . 

Cas s e t t e , D isk 

NEW 

It causes  a l l  f i l e s  to be c l o s e d  and 
turns t ra ce o f f  i f  it was on . 

NEW i s  usual ly us e d  to f re e  memory 
be fore entering a new p rogram. 
BAS I C  a lways return s  to command 
leve l after  NEW is execute d .  
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4 . 1 . 1 . 26 ON ERROR GOTO 

To enab l e  error trapp ing and spe c i fy 
the f i r s t  l ine o f  the error handl ing 
subrou t ine . 

Cas s e tt e ,  D isk 

ON ERROR GOTO l i ne number  

Once error trapp ing ha s been enab l e d ,  
a l l erro r s  det ec t e d ,  inc l u d ing direct 
mode errors ( e . g . ,  syntax error ) ,  
wil l  caus e  a j ump to the spec i f i e d  
error handl ing subrout ine . I f  l ine 
numb er doe s not exis t ,  an 
"Unde f i ne d  l i ne number" e rror 
re su l t s . To d i s ab l e  error trapp ing , 
execute an "ON ERROR GOTO 0 " .  
Subs e qu ent erro r s  wil l print an  error 
mes sage and ha l t  execu t i on .  An "ON 
ERROR GOTO 0" statement that appears  
in  an e rror t rapp ing subrout ine 
causes  BASIC  to s t op and p rint the 
error mes sage for the error that 
caused  the trap . It  is  recommended  
that a l l  error t rapp ing subrout ine s , 
execute an "ON ERROR GOTO 0" if  an 
error i s  encountered for wh ich there 
is no recovery act ion .  

I f  an error occu rs dur ing execu t i on 
of an error handl ing subrout ine , the 
BAS IC error mes sage is  p r inted and 
exec ut i on term inate s . Error trapp ing 
does not occur w i th in the error 
hand l ing sub- rou tine . 



1 0  REM GUESS A NUMBER FROM 1 TO 
1 00 

20 ON ERROR GOTO 80 
30 A = 1 + INT ( l OO>'< RND ( -T IME ) )  
40 INPUT "YOUR GUES S " ; B  
50 I F  A B THEN ERROR 8 0  ELSE IF 

A B THEN ERROR 81 
60 PRINT "YOU ' VE GOT IT" 
70 END 
80 IF ERR = 80 THEN PRINT "TOO 

LARGE" ELSE PRINT "TOO SMALL" 
90 RESUME 40 
1 00 END 

This program is a numb er gues s ing 
game . By us ing error codes  80 and 81  
which BASIC  doe sn ' t  us e ,  the  program 
t raps the error if the gues se d  
number , B doe s no t e qu a l  to A .  
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4. 1 . 1 . 27 ON GOTO 
ON GOSUB 

To branch to one o f  seve r a l  spec i f i e d  
l i ne numbers , depending o n  the va lue  
returned  when an  expre s s ion is  
eva luate d . 

Cas sett e ,  D isk 

ON < expre s s ion ) GOTO < line number  
[ , < line number ) ] • • • • •  

ON < expres s i on ) GOSUB < l i ne number 
[ , ( line number > ] . . . . .  

The va lue of < expre s s ion > 
det ermine s  which l ine number in the 
l i st wi l l  be used  f or branching . For 
examp l e ,  if the va l u e  is  thre e ,  the 
third l ine number in the l i st w i l l  be 
the des tinat ion of the branch . ( I f  
the va lue i s  a nonintege r ,  the 
f ract i onal por t ion is  discarded . )  

In the ON • • •  GOSUB statemen t ,  each 
l i ne numb er in the l i s t  mus t be the 
f irst  l ine number of a subrout ine . 

I f  the va lue  o f  < expre s s ion > is 
zero  or greater than the number of 
it ems in the l i s t  ( but l e s s  than or 
e qual  to 2 55 ) ,  BAS IC cont inues with 
the next executab l e  statement . If  
the va lue  of < expre s s ion > is  
negat ive or greater than 2 5 5 , an 
' I l l eg a l  f unc t i on c a l l '  error occurs . 

1 00 ON L GOTO 1 50 ,  200 , 300 

I f  L e qu a l s  1 ,  branch to l i ne 1 50 ;  if 
L e qua l s  2 ,  branch to 200 ; i f  L=3 , 
branch to 3 00 . 



1 00 ON M GOSUB 1 000 , 1 500 

If M e qua l s  1 ,  branch to subrout ine 
starting at l ine 1 000 ; if M e qua l s  
2 ,  branch t o  subrout ine s ta r t ing at 
l i ne 1 500 . 
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4 . 1 . 1 .  28 POKE 

To write  a byte into a memory 
l ocat i on .  

Ca s s e t t e , D isk  

POKE < add re s s  of  the  memory )  
< integer expr e s s ion ) 

< addre s s  of  the memory > is the 
a ddre s s  of  the memory locat i on to be  
POKEd . The < integer exp r e s s ion ) is  
the data ( byte ) to be POKEd . I t  must  
be in  the  range 0 to  255 . And 
a ddre s s  of  the memory must be in the 
range -32 768 to 6553 5 .  If thi s  va lue  
is  nega t ive , a ddre s s  of  the memory 
location is comput e d  as a subtracting 
f rom 65536 . For examp l e ,  -1  i s  s ame 
as the 65535 ( =6 5536-1 ) .  Otherwis e ,  
an "Over f low" e rror occurs . 

Poke &H5AOO , &HFF 
Write the data &HFF at the locat ion 
&H5AOO . 



4. 1 . 1 . 29 PRINT 

To output dat a to the cons o l e . 

Cas s et t e , D isk 

PRINT [ (l i s t  of  expre s s ions ) ] 

If  < l i s t  of expre s s ions) i s  
inc luded ,  the va lues  of  the 
expr e s s ions are p rinte d at the 
cons o l e . An expre s s ion in the l i s t  
may b e  a numer i c  and/ or s t r ing 
expre s s ion . S tring mus t be enc l o s e d  
i n  quotation marks . 

The po s i t i on of  each printed  item 
is  determine d  by the p unct uation 
us e d  to separate the items in the 
l i s t .  BAS IC d iv ides  t he l ine into 
print zones of 1 4  space s  each . In 
t he < l i s t  of expres s i on ) , a c omma 
cau s e s  the next  val ue to be p rinted  
at the  beg inn ing of the  next zone . A 
semic o l on caus e s  the next va l u e  to be 
p rinte d immediate ly a f t er the l a s t  
va lue . Typ ing one or more spaces  
b etween expres s ions has the s ame 
e f f ec t  as typ ing a semic o l on . 

I f  a comma or a s emico l on t e rm inates 
the < l i s t  of  expre s s ions ) , the 
next PRINT statement beg ins p r i n t ing 
on the same l ine , spac ing 
accor d ing ly.  If  the ( l i s t  of  
expre s s ions ) terminate s without a 
comma or a s emicolon ,  a l i ne f ee d  
fo l l ows . I f  the printe d l ine 
is l onger than the screen width ,  
BASI C  goe s  to  the next physi c a l  
l ine and continues p rint ing . 
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Print e d  numbers  are a lways fo l l owed 
by a space . P o s i t ive numbe r s  a re 
prece ded  by a space . Negat ive 
numbers  are preceded by a m inus s ign . 

A que s tion mark may be u s e d  in place  
of  t he word  PRINT in  a PRINT 
s t at ement . 

1 0  PRINT "AREA OF CIRCLE 
RADIUS 2" 

20 PRINT 
30 ? "RADIUS" 
40 INPUT R 
so A =  3 . 1 416�·� 
60 PRINT 
70 PRINT "AREA EQUALS TO" ; A 
RUN 
AREA OF CIRCLE = 3 . 1 41 6* RADIUS* 
2 
? 4  
AREA EQUALS TO 50 . 2656  
Ok 

Line 1 0  commands  a s t ring to  be 
p r in te d .  L i ne 20 renders  a l ine 
be ing skippe d .  Que s t ion mark ( ? )  
c an be u se d  to sub s t itute the word 
"PRINT" . On l ine 70 , both s t r ing and 
numb er a re printe d ,  w i th no l ine 
skippe d be tween both printouts , 
because of  the u sage of  s emico l on 
( ; ) . 



4 . 1 . 1 . 30 PRINT USING 

T o  p rint s t r ing s or numeri c s  u s ing a 
spec i f ie d  format . 

Cas s e t t e , D isk 

PRINT USING < s t r ing expre s s ion > 
( l i st o f  expre s s ions > 

< l i s t  of  express ions > comp r i s e s  the 
s t ring expre s s ions or nume ri c  
expre s s ions that a r e  to be p r in te d ,  
sepe rated  by semico lons . < str ing 
expr e s s i on ) is  a s t r ing l it e r a l  ( or 
variab l e  compris ing spe c ia l  
forma tt ing characte rs . The s e  
forma t ting characters  ( se e  be l ow)  
determine the f i e l d  and  t he f o rmat o f  
the p rint e d  strings or numb e r s . 

When PRINT USING is  u se d  to  p r int 
s t ring s , one of  three format t ing 
characters  may be u se d  to f o rmat the 
s t ring fie ld :  

" ! II 

Spec i f i e s  that on ly the f i r s t  
charact er i n  the g iven s t r ing i s  to 
be p r i nt e d .  

Examp le : 
A$=" J apan" 
Ok 
PRINT USING " ! " ; A$ 
J 
Ok 

II < n spaces > I I  
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Spec i f i e s  that 2+n characters  f rom 
the s t ring are to be  print e d .  

I f  the " " si gns are typ e d  with no 
space s ,  two characters  wil l  be  
print e d ;  with  one space three  
characters  wil l  be  printe d ,  and  so  
on . If the string is longer than the 
f i e l d , the extra charact e r s  are 
ignore d .  If the fie l d  is  longer than 
the s t r ing , the string wil l be  l e f t­
j us ti f ie d  in the fie ld  and padded 
with spaces on the righ t . 

Examp l e : 
A$="Japan" 
Ok 
PRINT USING " \ \" ; A$ 
Japa 
Ok 

When PRINT USING is u s e d  to p rint 
numbers , the f o l low ing spec i a l  
characters  may b e  u s e d  t o  format 
the numer i c  f i e l d : 

"#" 

A numb er sign  is  u s e d, to represent 
e ach dig it pos i t i on .  Dig it  p o s i t ions 
ar e a lways f i l le d .  I f  the number to 
be p r in ted has f ewer dig i t s  than 
po s i t i on s  spec i f i e d ,  the number w i l l 
be r i ght-j u s t i f ie d  ( preceded by 
spac e s ) in the fie ld . 

A decimal  p oint may be inserte d  at 
any po s i t ion in the fie ld . I f  the 
format s t r ing spe c i f ies that a 
di g it i s  to prece de the dec ima l  
p o in t ,  the dig it wi l l  a lway s  be 
print e d  ( as 0 if necessary ) . Numbers  
a re rounded as nece s s ary . 



Examp l e : 
PRINT USING "### . ##" ; 1 0 . 2 ,  2 ,  3 . 45 6 , 
. 24 ,  1 23 . 5  1 0 . 20 2 . 00 3 . 45 0 . 24 
1 23 .  so 
Ok 

"+" 

A p l us s ign at the beg inning or end 
of t he format s t r ing wi l l  cause the 
sign  of  the number ( p l us or minu s ) 
to  be p r in te d  be fore or a f t er the 
number . 

Examp le : 
PRINT USING "+### . ##" ; 1 . 25 , - 1 . 25 

+1 . 25 - 1 . 25 
Ok 
PRINT USING "### . ##+" ; 1 . 25 , - 1 . 25 

1 .  25+  1 .  25-
0k 

"-" 

A minus s ign at the end o f  the format 
wi l l  cause negative numbers  to be 
printe d with a trai l ing minus  s i g n .  

Examp le : 
PRINT USING "### . ##-" ; 1 . 25 , - 1 . 25 

1 .  25 1 .  25-
Ok 

"**" 

A doub l e  as ter i sk at the beg inning of 
the format s tring caus e s  l ea d ing 
spaces in the nume ric  f ie l d  to be 
fi l le d  with aster isks . The ** a l so 
spec ifies  posit ions for two or more 
dig its . 
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Examp l e : 
PRINT USING � � �·n�# . ##" ; 1 . 25 , - 1 . 25 
�'d<1 , 25''1- 1 , 25  
Ok 

"$$" 

A doub l e  dol lar s i gn cau s e s  d o l lar  
sign to  be p r in te d  to the imme d iate  
left  of  the  forma t t e d  number . The 
$$ spe c i f ies  two more dig i t  
po s i t ions , one o f  which is the $ 
sign . The exponen t i a l  format cannot 
be u s e d  with $$ . Negat ive numbers  
cannot be use d un l e s s  the m inus sign  
trai l s  to  the right . 

Examp le : 
PRINT USING " $ $### . ##" ; 1 2 . 35 , -1 2 . 35 

$1 2 . 35 -$1 2 . 35 
Ok 
PRINT USING " $$### . ##-" ; 1 2 . 35 , - 1 2 . 35 

$ 1 2 . 35 $1 2 . 35-
0k 

"**$"  

The **$ at the  beg inning o f  a format 
s t r ing comb ines the e ff ec t s  of  the 
above two symb o l s . Leading space s 
wi l l  be a s t e r isk- f i l l e d  and a do l l ar 
s ign wil l be print e d  be fore the 
number . **$ spec i f ies thr ee more 
di g it po s i t i ons , one of  which is the 
do l lar s ign . 

Examp l e : 
PRINT USING "�'<�<$# . ##" ; 1 2 . 35 
�'< $ 1 2 . 35 
Ok 

II I I  
' 



A comma that is  to the l e f t  o f  the 
decimal point in a f orma t t ing s t r ing 
caus es  a comma to be printed  to the 
l e f t  of every thir d dig it  to the left  
o f  the dec ima l po int . A comma that 
is at the end of the f o rmat s t r ing is 
printe d as part of  the st r ing . A 
comma specif ies  another dig it  
po sit i on . The comma ha s no e f f ec t  if  
u sed w i th the exponen t i a l  f o rmat . 

Exampl e : 
PRINT USING "#### , . ##" ; 1 23 4 . 5  
1 , 234 . 50 
Ok 
PRINT USING "#### . ## , " ; 1 23 4 . 5  
1 23 4 . 50 ,  
Ok 

· ·�· 

F ou r  carat s may be p l ace d a f te r  the 
dig it p o s i t ion characters  to specify 
exponent ial  format . The four  cara t s  
a l low space f o r  E XX to be p r inte d . 
Any dec ima l  po int po sit i on may be 
spec i f ie d .  The sign i f icant dig its  
ar e l e f t- j us t i f ie d ,  and the exponent 
is  adj u s te d . Un l e s s  a l ea d ing + or 
trai l ing + or - is spec i f i e d ,  one 
dig it p o s i t ion wi l l  be used  to the 
l e f t  of  the dec ima l po int to print a 
space or m inus sign . 
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Examp le : 
PRINT USING "## . ##MM' ; 23 4 . 56 

2 . 3 5E+02 
Ok 
PRINT USING "# . ##MM+" ; - 1 2 . 34 
1 . 23E+0 1 -
0k 
PRINT USING "# . ##NVV\-1 1  ; - 1 2  . 34 
1 . 23E+01 -
0k 
PRINT USING"+# . ##MM ' ; 1 2 . 34 , - 1 2 . 34  
+ 1 . 23E+0 1-1 . 23 E+01  
Ok 

"%" 

If the numb e r  to be  printe d i s  larger 
than the spec i f ie d  numeric  f i e l d ,  a 
percent sign  is  printed  in f ront o f  
the numb e r .  A l so ,  i f  roun d ing causes  
the number to excee d  the fie l d , a 
pe rce nt sign w i l l  be  p r inted  in f ront 
o f  the rounded number . 

Example : 
PRINT USING "## . ##" ; 1 23 . 45 
%1 23 . 45 
Ok 
PRINT USING " .  ##" ; • 999  
%1 . 00 
Ok 

I f  the number of d i g i t s  spec i f i e d  
exceed 24 , an " I l l eg a l  funct i on ca l l "  
erro r  w i l l re su l t . 



4 . 1 . 1 .31  READ 

To read va lues  f rom a DATA s t atement 
and as sign them to var i ab le s . 

Cas sett e ,  D isk 

READ < l i s t  of  variables > 

A READ s tatement must  a lways be u se d  
i n  con j unct i on with a DATA s t a t ement . 
READ s t atements  as sign var i ab l es to 
DATA s t atement va lues  on a one-to-one 
bas is . READ s tat ement var i ab l e s  may 
be numeric  or st ring , and the va lues  
r ead  mus t  agree w i th the  var i ab l e  
typ e s  spec i f i e d .  If  the y  do  no t 
agre e ,  a " Syntax error" wi l l  r e su l t . 

A single READ statement may acces s  
one or more DATA statements  ( they 
wil l be acce s se d  in order of l ine 
numb er ) ,  or several  READ s ta t ements  
may acce s s  the  same DATA s t a t ement . 
I f  t he number of var iab l es in l i s t  
of  variab l es exceeds  the number of  
e lement s  in the DATA s t atement ( s ) ,  an 
' Out o f  DATA ' error wil l re su l t . If  
the number of var iab l es spec i f ie d  is  
fewer than the number  of  e l emen t s  in 
the DATA s t atemen t s , sub s e quent READ 
st atement s  wil l beg in reading data at 
t he f ir s t  unread e l ement . I f  there 
are no subs e quent READ statement s ,  
t he ext ra data  is ignore d .  

To reread DATA statemen t s  f rom the 
s t ar t ,  use the RESTORE s tatement . 
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1 0  FOR I = 1 TO 3 
20 READ NAM$ ( I ) ,  AGE ( I )  
30 NEXT 
40 DATA JOHN , 42 , JOSEPHINE , 24 , 

LEO , 2 1  

This program reads  st ring and 
numer ic d a ta f rom the DATA 
st atement s in l i ne 40 . If a co lon 
fo l lows t he name , l ine 40 shou l d  be 
change d  to : 

40 DATA " JOHN : " ,  42 , " JOSEPHINE : " ,  
24 , "LEO : " , 2 1  



4 . 1 . 1 .32  REM 

To al low exp l anatory remarks to be 
ins erted in a p rogram. 

Cas se tt e ,  D isk  

REM remark 

REM statement s  are not executed but  
are output exac t l y  as enter e d  when 
the program is l i s te d .  

REM statement s  may be b ranche d  into  
( f rom a GOTO or GOSUB s tat ement ) ,  and 
exec ut i on wil l cont inue with the 
f irst  executab le statement a f ter the 
REM statement . 

Remarks may be adde d  to the end of  a 
l ine by  prece d ing the remark w i th a 
ap ostrophe instead  of  REM . 

Do not use  thi s  in a DATA s ta t ement 
as it  wou l d  be cons idered as  a l egal  
data . 

1 0  I 

20 REM CALCULATE DISTANCE TRAVELLED 
30 INPUT "AVERAGE VELOCITY" ; V 
40 INPUT "TRAVELL ING TIME" ; T 
50 D = V ·k T 
60 PRINT -/(DISTANCE COVERED I S "  D 
RUN 
AVERAGE VELOCITY? 6 
TRAVELLING TIME ? 8 
DISTANCE COVERTED IS  48 
Ok 

Line 1 0  shows that ( ' )  apo s t rophe 
produces the same e ff e c t  as  REM . REM 
is u s e fu l  in indicat ing subrout ine s 
in a large p rogram .  
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4 . 1 . 1 .33 RENUM 

To renumber program l ine s . 

Cas sette , D isk 

RENUM [ [ < new numb er ) ] [ , [ <o l d  
numb er > J [ , < increment > ] ] ] 

< new number ) is  the f i r s t  l ine 
numb er to be u se d  in the new 
s e qu ence . The defau l t  is 1 0 .  
< o ld number > i s  the l ine in the 
current program where renumbering is  
to beg in .  The d e f au l t  is the f irst  
l ine of  the program . 
< increment > i s  the increment to be 
used in the new se quence . The 
de fau lt  is  1 0 .  

RENUM a l s o  changes a l l l ine numb er 
ref erences f o l low ing GOTO , GOSUB , 
THEN , ELSE , ON . .  GOTO , ON . .  GOSUB and 
ERL statement s  to re f l ect the new 
l ine numbers . I f  a nonex i s tent l ine 
number appears a f t er one of  the se 
st at ement s ,  the error me s sage 
"Unde f i ne d  l ine nnnnn in mmmmm" is  
print e d .  The incorreGt l ine number 
reference ( nnnnn ) is  not changed by 
RENUM , but l i ne number (mmmmm) may 
be changed .  

NOTE : RENUM cannot be use d  to 
change the order  of program l ines 
( for examp l e ,  RENUM 1 5 , 30 when the 
program has three l ines  numbered 1 0 ,  
2 0  and 3 0  on ly ) or t o  create l ine 
numbers greater than 65529 . An 
' I l l egal func t i on ca l l ' error wi l l  
r e su l t . 



Ent er the fo l l owing program and the 
r espect ive commands .  L IST the 
program to not e  the change . 

1 0  COLOR 1 5 ,  4 
1 2  SCREEN 1 
1 5  LINE ( 50 , 50 )  - ( 205 , 1 41 ) ,  8 
1 9  LINE ( 50 , 1 41 )  - ( 205 , 50 ) , 8 
23 CIRCLE ( 1 2 8 , 96 ) ,  90 , 8 
30 PAINT ( 1 3 5 , 1 25 ) ,  8 
40 GOTO 40 

RENUM 
The ent i re program is renumbere d ,  
s tart ing at 1 0  w i th an increment of  
1 0 .  

RENUM 50 , 40 , 5 
Renumber the l ines  f rom 40 up 
star t ing at 50 with an increment of 
5 .  

RENUM , , 30 
Renumber  a l l  l ine s f rom the l owes t  
l ine number w i th an increment o f  3 0 .  
The s t ar ting l ine number  i s  1 0 .  

RENUM , 5 ,  2 
Renumb er f rom l i ne 5 as 1 0  with an 
increment of 2 .  

RENUM 5 ,  , 1 5  
Renumb er f rom the f i r s t  l ine a s  5 
with an increment of  1 5 . 

RENUM 3 ,  5 
S tart ing f rom l i ne 5 ,  renumber  it as 
3 ,  w i th a de fau lt  increment o f  1 0  
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4 . 1 . 1 .34 RESTORE 

To a l low DATA s t atements to  be rerea d  
f rom a spec i f ie d  l ine . 

Gas se t t ,  D isk 

RESTORE [ < l i ne number ) ] 

Af ter a RESTORE s t at ement is 
executed , the next READ statement 
acce s s es the f i r s t  item in the f ir s t  
DATA statement in the program . If 
< line number > is  spec i f ied , the 
next READ st atement acce s s e s  the 
f ir s t  item in the spec i f ie d  DATA 
st atement . If a nonex is tent 
l i ne number is spec i f ied , and 
"Undefine d  Line number"  error wi l l  
r e su l t .  

10  DIM  X ( 1 2 )  
20 FOR I = 1 TO 3 
30 FOR K = 1 TO 4 
40 READ X ( L ) 
so PRINT X ( L ) ; 
60 NEXT 
70 PRINT 
80 RESTORE 
90 NEXT 
1 00 DATA 1 '  2 '  3 ' 4 
RUN 
1 2 3 4 
1 2 3 4 
1 2 3 4 
Ok 

The RES TORE statement in l ine 80 
resets  the DATA pointer to the 
beg inning . Thus the va lues  in DATA 
s tatement are used  ag a in . 



4 . 1 . 1 .35  RESUME 

To continue program execution a f te r  
a n  e rror recovery p ro ce dure h a s  been 
performe d .  

Cas sette , D isk 

RESUME 
RESUME 0 
RESUME NEXT 
RESUME ( l ine number > 

Any one o f  the four format s shown 
above may be  use d , depen d ing upon 
where exec ution is  to re sume : 

RESUME or RESUME 0 
Execution re sume s  at the s t a t ement 
which cau se d the error . 

RESUME NEXT 
Execution re sume s at the s t a t ement 
imme diately  f o l lowing the o ne which 
caus e d  the erro r .  

RESUME < l ine numb er > 
Execution re sume s  at < line 
number > .  

A RESUME statement that is  no t in an 
e rror trap subrout ine causes  a 
"RESUME without erro r " .  
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10  ON ERROR GOTO 1 00 
20 FOR I = 1 TO 1 0  
30 READ X( I ) 
40 NEXT 
so DATA s ,  4 ,  3 '  2 ' 1 
60 END 
100 IF ERR=4 AND ERL 3 0  

PRINT "LACKING DATA" 
1 1 0  RESUME 20 
RUN 
LACKING DATA 
Ok 

THEN 

Line 1 00 is the error trapp ing 
routine . The RESUME s tatement on 
l i ne 1 1 0  directs  the p rogram f l owing 
b ack to l ine 20 . 



4. 1 . 1 .36 RUN 

To execute a program cu rrent l y  in 
memory .  

Cas sette , D isk 

RUN [ 
RUN [ 

l i ne number 
f i l e spec 

J 
J [ ' R ]  

If  l i ne number  i s  spec i f i e d ,  
execu tion beg ins on that l ine . 
Otherwis e ,  it beg in s  at the lowes t 
l i ne number . 

RUN [ fi lespec  ] loads  a f i l e  f rom 
d iskette or cas s e t te into memory and 
runs it . RUN d e l etes  the current 
c ontent s  of  memory ,  c l o s e s  a l l  f i l es 
be fore loading the program . I f  the 
[ , R] opt ion is inc l ude d , a l l  open 
data f i les  are kep t  ope n . 

Enter the f o l low ing program and 
command s . 

1 0  PRINT 10  
20 PRINT 20  

"x" ; 
" -- " . - ' 

30 M = 1 0  �·< 20 
40 PRINT M 
RUN 
10  X 20 = 200 
Ok 
RUN 30 
200 
Ok 

The fo l l owing example  loads  the 
p rogram "TEST" f rom the d isk d rive 1 
and run s  it . 

RUN " 1 : TEST" 
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I f  the program is  s t ored  in tape , 
ent er the f o l low ing command . 

RUN "TEST" 



4 .  1 .  1 .  3 7 STOP 

To terminate program execution and 
r eturn to command leve l . 

Cas sette , D isk 

STOP 

STOP statement may be u s e d  anywhere 
in a program to t e rminate execu t ion . 
When a STOP st atement i s  encountere d ,  
the fo l low ing mes sage i s  p r inte d :  

Bre ak in nnnn ( nnnn is a 
l i ne number ) 

Un l ike the END statement , the STOP 
statement doe s no t c l os e  f i l e s . 

Execution is re sume d  by i s suing a 
CONT command . 

1 0  FOR I = 1 TO 4 
20 INPUT X 
3 0  SUM = SUM + X 
40 NEXT 
so STOP 
60 PRINT "SUM=" ; 
70 END 
RUN 
? 4 
? 5 
? 6 
? 7 
Bre ak in 50 
Ok 
CONT 
SUM 22 
Ok 

SUM 
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This exampl e  ca lculates  the 
figur e s , then s tops at l ine 
the p rint ou t "Break in 50" . 
to re sume p rogram execut ion . 

sum of  4 
50 ; w i th 
Use  CONT 



4 . 1 . 1 .38 SWAP 

To exchange the va lue  o f  two 
variab le s . 

Cas set t e ,  D isk 

SWAP < variab l e > , < var i ab l e > 

Any type o f  var iab l e  may be SWAPe d 
( in teger , s ing le prec i s i o n ,  doub l e  
prec i s i on ,  s t r ing ) ,  b u t  the two 
va riab l e s  mus t  be of the same type or 
a "Type mi sma tch" error r e s u l t s . 

10  A$  = "HEAD" : B$  "AND" : C$ 
"TAIL" 

20 PRINT A$ ; B$ ; C$  
3 0  SWAP A$ , C$  
40 PRINT A$ + B $  + C$ 
RUN 
HEAD AND TAIL 
TAIL AND HEAD 
Ok 

Line 30 render s the content of A$ be 
changed to "TAIL" whi le C$ be change d  
t o  "HEAD" . 
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4. 1 . 1 .39 SWITCH/SWITCH STOP 

A l l ow two programs to be stored  
s imul taneous ly  in  the RAM . 

D isk 

SWITCH 
SWITCH STOP 

Th is  caters  for the bank program 
switching of  bank 02 and bank 22 . 
Th i s  command is  on ly va l id as D isk  
BASI C  i s  run , with  the 64K RAM 
Cart r i dge ins ta l le d .  S e lect  bank 
02 and bank 22 to be switche d on . 

As  t he command SWITCH STOP is  
execute d ,  the p rogram re s id e d  in 
bank 22 wi l l  be execute d .  

Enter the fol lowing program wh ich 
is re s ided  in bank 02 : 

1 0  PRINT "TESTING SWITCH 
COMMAND" 

20 PRINT "NOW BANK 02 IS ON" 

After the "Ok" promp t ,  type : 

SWITCH I ENTER I 

A cl icking no i s e  f rom the disk  
drive is hear d .  The screen is  
cl eared to  display  the fo l l owing 
mes sage : 

In it i a l i z ing 2nd bank 
D isk ver s i on 1 . 0 by Micro s o f t  
Corp . 
Ok . 

Now enter another program to be 
res ide d in bank 22 . 



1 0  PRINT "NOW BANK 22 IS ON" 

Then t ype 

SWITCH I ENTER I 
RUN I ENTER I 

You wi l l  di scover that the f i r s t  
program i s  execute d .  

Now try another command : 

SWITCH STOP 
c 

Break 
Ok 

Run the p rogram and you a lways 
f ind the one r e s i d ing in bank 
22 is execute d .  
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4. 1 . 1 . 40 TRON/TROFF 

To trace the execution of p rogram 
s tatements . 

Cas sett e ,  D isk 

TRON /TROFF 

As an a i d  in d ebugg ing , the TRON 
statement ( execute d in either the 
direct  or indirect mode ) enab l es a 
trace f l ag that prints  each l ine 
number of  the p rogram as it  i s  
exec ute d .  The numb ers are enc l o s e d  
in s quare brack e ts . The t race f lag 
is  di sab l e d  with the TROFF or NEW 
command . 

1 0  CLS 
20 LOCATE 1 0 ,  5 
3 0  PRINT "TEST" 
RUN 

The screen is  c l eared be fore the 
f o l low ing is d i sp laye d :  

[ 1 0 ]  

[ 20 ] TEST 

Ok 



4. 1 . 2  Functions , except I/O 

4. 1 . 2 . 1  ABS 

Return the ab solute va lue  of  an 
expre s s i on .  

Cas s e t t e , D isk 

ABS ( X )  

X may b e  any nume ric  expre s s i on .  
The abs o lute  va lue o f  a number is  
a lways po s i t ive or zero . 

PRINT ABS ( -5 * . 3 25 )  
1 . 62 5  
Ok 
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4. 1 . 2 . 2  ASC 

Return the ASCII  cod e  for the f i r s t  
character of  a s t r ing . 

Cas sette , D isk 

ASC (X$ ) 

The resu l t  o f  the ASC func t i on  is  a 
numerical  va lue that is the ASCII  
code  of  the f irst  charac ter o f  the 
s tr ing X$ . If X$ is nu ll , an 
" I l legal  func t ion ca l l "  error is 
returne d . 

The CHR$  funct ion is  the inve r s e  o f  
the A S C  f unc tion , and i t  c onvents the 
ASC I I  cod e  to a cha racter . 

Refer to Appendix E on "ASC I I  
Cha raca ter Code" f o r  det ai l s . 

10 X$ == "TEST" 
20 PRINT ASC (X$ ) 
RUN 

84 
Ok 

This  examp l e  shows that the AS C I I  
code for "T" i s  84 . 



4 . 1 . 2 . 3 ATN 

Return the arc tangent o f  a nume r i c  
expre s s i on in radians . 

Cas sette , D isk 

ATN ( X )  

The expre s s ion X may b e  any numeric  
type . The eva luation i s  a lways 
per formed in double  pre c i s ion .  
R e su l t  l ie s  in the r ange -P i / 2  to 
P i / 2 . 

Convert radian to degree by  
mu l t ip ly ing a factor  of  180 / P i  where 
P i == 3 . 1 41 593 

1 0  PI == 3 . 141 5 93# 
20 RAD == ATN ( 6 / 8 )  
30  DEG == RAD ,., 180/PI  
40 PRINT "TAN ( " ;  
so PRINT USING "### . ##" ;  DEG ;  
60 PRINT " )  =: 6 / 8" 
RUN 

TAN ( 36 . 8 7 )  =: 6 / 8  
Ok 
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4 . 1 . 2 . 4  BIN$ 

Return a s t ring which rep res ent s the 
b inary va lue of the d ecimal argument . 

Cas sette , D isk 

BIN$ ( n )  

n is  a numeric  expre s s ion in the 
r ange -32 768 to 6 5 53 5 . I f  n i s  not 
an integer , it s f ract iona l port ion is 
trunca ted .  I f  n i s  neg ative , the 
two ' s  comp l ement form is  us e d .  That 
is , BIN $ ( -n )  is the s ame as BIN$ 
( 65 53 6  - n ) .  

PRINT BIN$ ( 1 2 )  
1 1 00 
Ok 

This examp le  shows that the dec ima l  
number 1 2  e quals  to  a b inary number 
of  1 1 00 .  



4 . 1 . 2 . 5  CDBL 

Convert a nume ric  expre s s ion to a 
doub l e  prec i s i on number . 

Cas sette , D isk 

CDBL 

X is a nume r i c  expre s s ion . 
Refer  to  CINT and CSNG funct ions for 
convert ing numbers  to  integer and 
s ing l e-prece s i on respec t ive l y .  

PRINT CDBL ( 34 / 7 )  
4 • 8 5 7 1  42 8 5 7 1 4  2 9 

Ok 

The quot ient o f  34/ 7 is g iven as a 
doub l e  prec i s i on numbe r .  

133  



4 . 1 . 2 . 6  

1 34  

CHR$ 

To conver t  an ASC I I  code to i t s  
character e quiva l ent . 

Cas s e t t e , D isk 

CHR$ ( I )  

I l i e s  within the range of 0 to 255 . 
This  f unc t i on retu rns the one­
charac ter st ring with ASCII  code I .  
CHR$ is  usual ly u se d  to s end a 
spec ia l cha racter to the screen or 
p r inte r .  

T o  convert a character back t o  i t s  
ASC II  cod e ,  use the ASC func t ion . 

PRINT CHR$ ( 85 ) 
u 
Ok 

This  shows that the ASCII  code for 
charact er "U" is 85 . 



4 . 1 . 2 . 7  CINT 

Convert a nume ric  expre s s ion to an 
intege r .  

Ca s sette , D isk 

CINT (X )  

X may be  any nume ric expre s s ion , 
l y ing within the range - 3 2 7 68 and 
32 7 6 7 . 

X is  converted  to an integer by  
truncat ing the f ract ional  p o r t i on . 

PRINT CINT ( 45 . 6 7 )  
45 

Ok 

The f racti onal port ior of  45 . 6 7  is  
truncated to  g ive an  intege r .  

1 3 5  
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4 . 1 . 2  . 8  cos 

Return the co s ine of  a nume r i c  
expres s ion in radians . 

Cas se t t e ,  D isk 

COS (X )  

X is  the ang le who se cos ine i s  going 
to be calculate d . X must be in 
ra dians . To convert f rom degree s  to 
ra d ians , mu l t ip ly the latter  by 
P i / 180  whe re P i = 3 . 1 45 93 . 

The c a l culator  of COS (X ) i s  performed 
in doub le  p rec i s i on .  

PRINT COS ( 2 )  
- . 416 1 46836547 2 
Ok 



4 . 1 . 2 . 9  CSNG 

Conver t  a nume ric  expre s s ion to a 
s ing l e  prec i s i on number . 

Cas s e t t e , D isk 

SNG (X ) 

X i s  a numer ic expres s i on .  
S ee the CINT and CDBL func t ions for 
c onvert ing numbers  to the integer and 
doub le-pre c i s ion va lue  resp e c t ive l y . 

1 0  A = 3 45 . 53454663 
20 PRINT CSNG (A)  

RUN 
345 . 53 5  

Ok 

Line  20 converts  A to a sing l e  
prec i s i on number . 

1 3 7  
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4 . 1 . 2 . 10 CSRLIN 

Return the ve rtical  coordinate of the 
cur sor . 

Ca s s e t t e , D isk 

CSRLIN 

The CSRLIN variab l e  return s  the 
current l ine ( row) pos i t ion of  the 
cu rsor on the ac tive page . The 
va lue returned wi l l  l ie in the range 
1 to 25 . 

Re fer to POS funct ion for the co lumn 
location of the cur s or . 

Re fer to LOCATE statement to  see how 
to s et the cur s or l ine . 

10  CLS 
20 LOCATE 20 , 5 
30  A POS ( 0 ) 
40 B = CSRLIN 

In this examp le , the cursor  is  moved 
to the 20 th row , the 5 th co lumn . 
Then the cu rs or coordina t e s  are 
save d in the var iab les  A and B .  



4 . 1 . 2 . 1 1 ERL/ERR 

Return the error cod e  and l ine number  
as sociated  with an  error . 

Cassette , D isk 

ERR 
ERL 

When an error handl ing subrout ine i s  
enter e d ,  the variab l e  ERR contain s  
the error code f or the e r r o r ,  and the 
variab l e  ERL cont ains the l ine number 
o f  the l ine in  wh ich the error was 
det ec t e d .  Usua l ly the s e  variab l es 
a re u se d  in IF • . • • .  THEN s t a tements  to 
direct program f l ow in the error trap 
routine . 

I f  ERL i s  tested  in an IF . • . • .  THEN 
s tatemen t ,  put the l ine number on the 
r i gh t  s ide  of the re l a t iona l 
operator ,  l ike this : 

IF ERL = < l ine number) THEN . . . . .  

The l ine number can then be mo d i f ie d  
a s  RENUM command is  execute d .  

I f  t he s tatement that caused t he 
er ror was a direct mode statement , 
ERL wi l l  c ontain 65535 . To  t e s t  
whe ther an error was a direct  mode 
s tatemen t ,  u se IF 65535  = ERL 
THEN . . . . .  Otherwis e ,  us e IF ERR = 
( e rror code ) THEN • • .  , . or I F  ERL 
< l i ne numb er) THEN , . ,  . .  

1 3 9  
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10  ON ERROR GOTO 1 00 
20 INPUT "NUMBER" ; N 
3 0  IF N 1 00 THEN ERROR 6 1  
40 END 
1 00 IF ( ERR = 6 1 )  AND 

THEN PRINT "TOO 
LARGE" : RESUME 20 

NUMBER ? 789  
TOO LARGE 
NUMBER ? 7 
Ok 

( ERL = 30 ) 

In this  exampl e ,  an error t rapp ing 
rout ine is  set  up to check the input 
numb er . The RESUME statement on 
l ine 1 00 caus es  the p rogram to return 
to l ine 20 when error 6 1  occurs in 
l ine 3 0 . 



4. 1 . 2 . 12 EXP 

Ca lculate  the exponent i a l func t ion . 

Cas sette , D isk 

EXP (X )  

X i s  a numeric  expre s s ion . X mus t  
b e  = 1 45 . 0628608586 2 . 

This funct i on returns the 
mathema t ic a l  numb er e r a i se d  to the 
Xth power . e is the ba s e  for natura l 
logar ithm. I f  EXP over f lows , t he 
"Ove r f l ow" error me s sage is  p rint e d .  

PRINT EXP ( 2 )  
7 .  3 8 9056098 93 

Ok 

This  exampl e  ca lculat e s  e ra i s e d  to 
the s ec ond power .  
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4 . 1 . 2 . 13 FIX 

Truncate a nume ric  expr e s s i on to an 
integer .  

Cas sette , D isk 

FIX (X )  

X i s  a numer ic expre s s i on .  

FIX re turns the integer part o f  X 
with f raction truncate d .  

FIX ( X )  = SGN ( X )  >'<INT (ABS ( X ) ) 

The maj or d i fference between the FIX 
and CSGN is  that FIX doe s not re turn 
the next  lower number for neg at ive X .  

10  PRINT " INT ( -3 4 . 5 ) 
INT ( -34 . 5 )  

20 PRINT "FIX ( -34 . 5 )  
FIX ( -34 . 5 )  

30  PRINT "SGN ( -34 . 5 ) 
(ABS (-34 . 5 ) )  

RUN 
INT ( -34 . 5 )  = -3 5 
FIX ( -34 . 5 )  = -34 
SGN ( -34 . 5 ) *  INT 
(ABS ( -34 . 5 ) )  = -34 
Ok 

- ' ' · - ' 

- " · 
- ' 

"�<INT 

Thi s example shows the di f f erence 
b etween INT and FIX f unct ions . 
FIX ( X )  is e qu iva l ent to SGN (X ) >'< INT 
(ABS (X) ) .  



4 . 1 . 2 . 14 FRE 

FRE re turn s  the number o f  bytes in 
memory not be ing u se d  by BASIC . 

Cas sette , D isk  

FRE (X )  
FRE ( X$ )  

Argument s to FRE ar e dummy arguments . 

FRE (X )  returns t he number of bytes  
in  memory which can be used for BASI C  
p rogram, t ext f i l e ,  machine l anguage 
program f i le , etc . FRE (X  $ )  returns 
the numb er of byt e s  in memory for 
st ring space . 

1 0  GOSUB 80 
20 D IM A ( 1 00 )  : DIM A$ ( 1 00 )  
3 0  FOR I = 1 TO 1 00 
40 A( I )  = I : A$ ( I )  = CHR$  ( I )  
50 NEXT 
60 GOSUB 80 
70 END 
80 PRINT "FRE ( 0 )  =" FRE ( 0 ) , 
90 PRINT " FRE ( "  + CHR $  ( 34 )  + 

CHR$  ( 3 4 )  + " )  = "FRE ( "  " )  
1 00 PRINT 
1 1 0  RETURN 
RUN 
FRE ( 0 )  = 29025 
FRE ("  ")  = 200 
FRE ( 0 )  = 2 7 8 8 7  
FRE ( "  " )  = 1 00 
Ok 

This  examp l e  shows that A( 1 00 ) , takes 
up 1 1 38 bytes  and A$ ( 1 0 0 )  takes  up 
1 00 byte s . 
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4 . 1 . 2 . 15 HEX$ 

Return a s t ring which rep re s ents  the 
hexadec imal va lue of  the decimal 
argument . 

Cas sette , D isk 

HEX$ ( n )  

n is  a nume ric  exp re s s ion i n  the 
range -32 7 68 to 6 5 5 35 . If  n is not 
an integer , it s f ra c t i onal portion 
is  truncate d .  I f  n i s  neg a t ive , the 
two ' s  compl ement form is  us e d .  Tha t 
is , HEX$ ( -n )  is  the same a s  
HEX$ ( 65 53 6 -n ) . 

PRINT HEX$ ( - 3 2 7 68 ) ,  HEX$ ( 65535 ) 
8000  FFFF 
OK 

This example u s e s  the HEX$ funct i on 
to figure the hexadecimal 
repre sentat ion for the two dec ima l 
va lues wh ich are entere d .  



4 . 1 . 2 . 16 INKEY$ 

Read a character  f rom the keyboar d . 

Cas sette , D isk  

INKEY$ 

Return ei ther a one-cha racter 
s t r ing containing a character read 
f rom the keyboard  or a nu l l  s t r ing 
if no key i s  pre s se d .  N o  characters  
wil l be echoed  and al l characters  are 
pas sed through to the p rogram except 
for CTRL-C ,  which terminates  the 
program .  

1 0  PRINT "PRES S ANY KEY TO 
CONTINUE" 

20 A$ = INKEY$ 
30 IF A$ II  I I  THEN 20  
40 CLS 

This  sect ion of  a p rogram suspends 
the p rogram unt i l  any key on the 
keyboard is  pre s s e d .  
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4 . 1 . 2 . 1 7 INPUT$ 

Return a s t r ing of  X charact e r s , 
rea d  f rom the keyboar d . 

Cas sette , D isk 

INPUT$ ( X )  

X i s  the number  o f  characters  to 
be rea d .  No character  wil l be echoed  
and a l l  characters  are pas sed  through 
except CTRL-C ,  which terminat e s  the 
execu t i on of  the INPUT$ func t ion .  

10  PRINT " INPUT A STRING OF 
TWELVE LETTERS" 

20 X$ = INPUT $ ( 1 2 )  
30  IF X $ = " " THEN 20 
40 PRINT  
s o  FOR I = 1 TO 1 2  
60 PRINT TAB ( I+ 1 0 )  MID$ ( X$ ,  I ,  

1 )  
70 NEXT 
RUN 
INPUT A STRING OF TWELVE LETTERS 

s 
p 

Ok 

E 
c 

T 
R 

A 
v 

I 
D 

E 
0 

Line  20 wai t s  for the input via 
keyboar d of  1 2  characate rs . 



4. 1 .  2 . 18 INSTR 

S earch f or the f ir st occurrence of  
st ring Y$ in X$ and return the 
po s i t i on at which the ma tch is found . 
Opt ional  o f f se t  I s e t s  the po s i t ion 
for s t ar t ing the search in X$ . 

Cas s e t te , D isk 

INSTR( [ I , ] X$ , Y $ )  

I mus t b e  i n  the range 0 t o  255 . X$ , 
Y$ may be s t r ing var iab l es ,  s t r ing 
express ions or s t r ing  constant s .  
I f  I LEN ( X$ )  or i f  X$ is  nu l l  or i f  
Y$  cannot b e  found or i f  X$ and Y $  
a r e  nu l l , INSTR returns 0 .  I f  on ly 
Y$ is nu l l ,  INSTR return s  I or 1 .  X$ 
and Y$ may be s t r ing var iab le s , 
st ring express ions or s t r ing 
l ietera l s . 

In thi s  examp l e , fou r  characters  are 
r ead  f rom the keyboard in response to 
the ques tion . 

10  A$ = "BEGINN ING" 
20 B$ = " IN" 
30 PRINT INSTR (A$ , B $ ) ; INSTR ( 5 ,  

A$ , B $ )  
RUN 
4 7 
Ok 

This exampl e  se arche s for the s t r ing 
" IN" wi thin the s t r ing "BEGINNING" . 
When the wor d ' ' IN"  is  s e arche d from 
the f ir s t  charact e r ,  it is f i rst  
found at st art ing po s i t i on 4 ;  when 
the s earch starts  at p o s i t ion 5 ,  it 
is  found at s t ar t ing po s i t ion 7 .  

1 47 



1 48 

4.  1 .  2 . 19  INT 

Return the larg e s t  integer that is  
less  than or e qual to X .  

Cas sette , D isk 

INT( X )  

X is  any numeric  expre s s ion . S ee the 
FIX and CINT funct ions as  re f erence . 

PRINT INT ( 45 . 6 )  
45 
Ok 

S ince 45 . 6  = 45 + 0 . 6 ,  45 is the 
larg e s t  integer that is  l e s s  than 
45 . 6 .  

PRINT INT ( -45 . 6 )  
- 46 
Ok 

S ince -45 . 6 = -46 + 0 . 4 , -46 i s  the 
large st  integer ,  



4. 1 . 2 . 20 LEFT$ 

Return a s t ring compris ing the 
l e f tmo s t  I characters  o f  X$ . 

Cas sett e ,  D isk 

LEFT$ (X$ , I )  

X$ i s  any s t r ing expre s s i on .  I must 
be in the range 0 to 25 5 .  It  
spec i f ies  the number o f  characters 
for the resu l t . 

I f  I i s  greater than to t a l  number  of  
characters  in X$ , the ent i re s tring 
is returned .  If I=O , a nu l l  str ing 
( l ength = z ero ) is  returne d .  

PRINT LEFT $ ( "RAINDROP" ,  4 )  
RAIN 
Ok 

In this exampl e ,  the LEFT$ func t ion 
extrac ts  the f i r st f our characters  
f rom the st ring "RAINDROP" .  
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4 . 1 . 2 . 21 LEN 

Return the numb er of characters  in 
X$ . 

Cas sette , D isk 

LEN (X$ ) 

X$ i s  a s t r ing expre s s ion .  N on 
print ing characters  and b lanks 
are counted .  

PRINT LEN ( "LONG IS LAND" ) 
1 1  
Ok 

The re are 1 1  characters in the 
s t r ing "LONG ISLAND" for spac ing is  
counted  as  we l l . 



4 . 1 . 2 . 22 LOG 

Return the natura l logar ithm of X .  

Cas sette , D isk 

LOG (X )  

X mus t be  greater than z ero . The 
natural  logarithm is the l ogarithm to 
the base  e .  

PRINT LOG ( 3 ) 
3 . 1 3 549 42 1 59 2 9 1  
Ok 

The na tura l logari thm o f  3 is  
3 . 1 3 54942 1 59 29 1 . 

1 5 1  
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4 . 1 . 2 . 23 LPOS 

Return the curr ent po s i t ion of the 
l ine p rinter hea d  within the l ine 
printer b uf f er . 

Cas sette , D isk 

LPOS ( X )  

X is  a numeric  expre s s ion which j s  
a dummy argument . 

LPOS funct ion doe s not nece s s ar i l y  
give the phys ical  p o s i t ion o f  the 
print hea d . 

IF  LPOS ( O) 
( 1 3 ) 

30  THEN LPRINT CHR$ 

In thi s  examp l e ,  if  the line l ength 
i s  more than 3 0  characters l ong then 
the ENTER character wil l be sent to 
the p rinter so that it skips the next 
line . 



4 . 1 . 2 . 24 MID$ 

Return the requ e s t e d  part  of a 
g iven s t r ing . 

Cas se t t e , D isk 

MID$ (X$ , I [ , J ] ) 

X$ i s  any s t r ing expre s s ion . I is  an 
integer expre s s ion in the range 1 to 
2 55 . 
J is an integer expre s s i on in the 
range 0 to 2 55 . 

Return a s t ring of  l ength J 
characters  f rom X$ beg inning with the 
Ith character . If J is omit ted  or if 
there a re f ewer than J characters to 
the righ t  of  the I th cha racte r ,  a l l  
right mo s t  characters  beg inning with 
the I th character are re turne d .  I f  I 
is  l arger than total  number o f  
characters  i n  X$ , MID $ return s  a nu l l  
s tr in g .  

X $  = " INTERACTION" 
Ok 
PRINT MID $ (X$ , 6 ,  3 )  
ACT 
Ok 

The second command print s a string 
of  3 characters  l eng th , s tarting f rom 
the 6 th charac t e r  of X$ . 
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4 . 1 . 2 . 25 OCT$ 

Return a s t ring which rep re sent s the 
oct a l  va lue of  the decimal argument . 

Cas sette , D isk 

OCT$ ( n )  

n i s  a nume r i c  exp r e s s ion in the 
r ange -32 7 68 to 65535 . If n is  
negat ive , the  two ' s  comp l ement form 
i s  use d .  That is OCT$ (-n)  is the 
same as  OCT$ ( 65 53 6 -n ) . 

PRINT OCT$ ( - 3 2 7 68 ) ,  OCT$ ( 6 5535 ) 
100000 1 7 7 7 7 7  
Ok 

The oct a l  va l ue for -32 7 68 is  1 00000 
and that for 65535  is 1 7 7 7 7 7 . 



4 . 1 . 2 . 26 PEEK 

Return the byte read from the 
indicate d  memory p o s i t i on .  

Cas s e t te , D isk 

PEEK ( I )  

I is a nume ri c  expre s s ion in the 
r ange -32 768  to 6 5 535 . 

PEEK is  the compl ementary funct ion 
to the POKE statement . 

1 0  POKE &H9C40 , 5 
20 PRINT PEEK ( &H9C40 ) ; P EEK 

(&01 1 6 100 ) ; 
PEEK (&B 1 00 1 1 1 0001 000000 ) 

RUN 
5 5 5 
Ok 

This  exampl e  shows how a byte be ing 
put in a memory location ,  c an be 
re trieve d  by PEEK command .  
L i ne 20 rea d s  the byte f rom memory 
location 9C40 ( in hexadec ima l ) 
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4 .  1 .  2 • 2 7 POS 

Return the current hor i zonta l  cur s or 
pos i t i on .  

Cas s e t t e ,  D isk 

POS ( I )  

I is  a dummy numeric  argument . The 
l e f t  mo st  pos i t ion is 0 .  Re f er t o  
CSRLIN func t ion f o r  the row location  
of  the cur sor . 

IF  POS ( O )  ) 30 THEN PRINT CHR $  
( 13 )  

I f  the cursor is  beyond po s i t ion 30  
on the s creen when this  s t a t ement 
is execut e d ,  the cursor wi l l  move to 
the beg inn ing of the next l ine . 



4 . 1 . 2 . 28 RIGHT$ 

Return the right mos t  I characte r s  of 
s t r ing X$ . 

Caset t e , D isk 

RIGHT $ (X$ , I )  

I mus t  b e  in the r ange 0 t o  2 55 . 
It  spec i f ie s  the number of characters  
for the result . 

If  I e qua l s  to number  of  c haracters  
in  X$ , the who l e  s t r ing is returne d .  
If  I e qu a l s  t o  zero , a nu l l  s t r ing 
is returne d .  

1 0  X$ = "FOREVER" 
20 PRINT RIGHT$ ( X$ ,  4 )  
RUN 
EVER 
Ok 

The righ t  mos t  four cha racters  of X$ 
a re r eturne d .  
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4 .  1 .  2 • 2 9 RND 

Return a random number be tween 0 and 
1 .  

Cas s e t t e , D isk 

RND ( X )  

X i s  a nume ric expre s s ion which 
affects  the returne d  va lue . The s ame 
sequence of random number is  
genera te d  each time the program i s  
run . To generate a di f f erent 
se quence ,  use  a di fferent va lue for X 
each time . If X <  0 , the random 
generator  is  reseeded  for any g iven 
X .  X=O repeats  the last  number 
generate d ,  X <  0 generate the next 
random numb er in the sequence . 

1 0  FOR I 1 TO 2 
20 PRINT RND ( 2 ) ;  
30  NEXT 
40 PRINT : PRINT RND 
so FOR I = 1 TO 2 
60 PRINT RND ( - 2 ) ; 
70 NEXT 
RUN 

. 59 52 1 943 9 946 23  

. 1  065862 80501 58 

. 1 065862 8050 1 5 8  

. 943898204208 2 1  

. 943 8 9820420821  
Ok 

( 0 )  

The f ir s t  row shows two random 
numbers , gene rate d  us ing a p o s i t ive 
X .  

In l i ne 40 , RND i s  ca l le d  with an 
argument of z e ro , so the number 



generat e d  on the second row is  the 
same as  the prece d ing number . 

In l ine 60 , a neg at ive number  is  
used to r e s ee d  the random number 
generator . The random numbers  
produce d after  this  s ee d ing are  in 
the second row of re sult s .  
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4 . 1 .  2 .30 SGN 

Return the s ign of X .  

Cas s e t t e , D isk 

SGN ( X )  

X is  any numeric  expre s s ion . 
For x >  o ,  it returns 1 .  
For X = 0 ,  it return s  0 .  
F or X <  o ,  it returns -1 . 

l ON S GN ( X )  + 2 GOTO 1 00 ,  200 , 300 

This s tatement directs  the program 
br anch to 1 00 if X is  negat ive 200 
if  X is  zero  and 300 if  X is 
po s i t i ve . 



4 . 1 .  2 . 31 SIN 

Return the s ine of X in ra dians . 

Casse t t e , D isk 

SIN ( X )  

X is  an ang l e  in ra dian s . T o  convert  
degre e s  to  rad ians , mu l t ip ly by 
P i / 180 , whe re P i=3 . 1 41593 . SIN ( X )  is 
calculated  to  double  pre c i s ion .  

PRINT S IN ( O )  
0 
Ok 
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4 . 1 . 2 .32 SPACE$ 

Return the st ring of spaces of l ength 
x .  

Cas sette , D isk 

SPACE $ ( X )  

The expres s i on X d i s c ards  the 
fra ct i onal port ion and mus t  be in the 
r ange 0 to 2 55 . 
Re fer a l so to SPC func t i on .  

1 0  
20 
30 
40 
so 
RUN 

L 
L 

Ok 

PRINT 1 1 1 1 

FOR I = 1 TO 5 
X$ = SPACE $ ( I ) 
PRINT X$ : 1 1 L I 1 
NEXT 

L 
L 

L 

This examp le  us e s  the SPACE $ funct ion 
to print the character 1 1 L 1 1 on a 
l i ne preceded by I space s .  Not ice 
BAS IC puts  a space in f ront of  
charact e r  1 1L 1 1 • 



4 . 1 . 2 . 33 SPC 

Print I b lanks on the screen . 

Cas sette , D isk 

SPC ( I ) 

I mus t be in the range 0 to 2 5 5 . SPC 
may on ly be used  with PRINT and 
LPRINT statement s .  The SPC funct ion 
has imp l ie d  s em i c o l on after  it . 

PRINT "MAGNETIC" SPC ( 5 ) "FIE LD" 
MAGNET IC F IELD 

Ok 

Not ice there are five space s be tween 
"MAGNETIC" and "F IELD" . 
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4. 1 .  2 .34 SQR 

Return the s quare root . 

C a s s et t e ,  D isk 

SQR ( X )  

X mus t b e  greater than o r  e qua l to 
z e ro .  This  fun c t i on returns t he 
s quare roo t  of X .  

PRINT SQR ( 25 )  
5 
Ok 

This exampl e  ca lculates the s quare 
root of  25 . 



4 .  1 .  2 • 3 5 STR$ 

Return a s t ring rep resentation of the 
va lue of X .  

Cas s e t t e , D isk 

STR$ ( X )  

X i s  any numeric  expre s s ion . If  X i s  
pos i t ive , the s t r ing returned b y  STR$ 
cont a in s  a l ea ding blank . The VAL 
function is comp lementary to STR$ . 

PRINT STR$ ( 8*7 ) ; LEN ( STR$ ( 8*7 ) )  
56 3 
Ok 

E i ght  t ime s seven g ives f i f ty-s i x .  
STR$ then converts  the dig i t s  i n  the 
number to a s t r ing . Not ice that 
there is a l ea d ing space in the 
re turn e d  s t r ing . 
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4. 1 . 2 . 36 STRING$ 

Return a s t ring of l ength I who se 
characters  a l l  have ASCII  code J or 
the f i r s t  character of the s t r ing X$ . 

Cas sett e ,  D isk 

STRING $ ( I ,  J )  
STRING $ ( I ,  X$ ) 

I ,  J are in the range 0 to 2 5 5 . X$ 
is any s t r ing expres s i on .  

1 0  X$ = "FLUTE" 
20 Y$ = STRING $ ( 5 ,  42 ) 
30 PRINT Y$ + "PU" + STRING $ ( 2 ,  

X$ ) + Y$ 
RUN 
***** PUFF ***** 
Ok 

On l ine 20 , a st ring cons i s t ing of 
five a s t e r isks is  as signe d  to Y$ . On 
l ine 30 , STRING $ ( 2 ,  X$ ) extracts  
the f ir s t  character from X$  and 
repeat s the latter twice to form 
ano ther s t r ing . 



4. 1 .  2 . 3 7  TAB 

Space to p o s i t ion I on the cons o l e . 

Cas sette , D isk 

TAB ( I )  

I i s  a nume ric  expre s s ion in the 
r ange 0 to 2 55 .  

I f  the curr ent print po s i t ion is  
a lr ea dy beyond space I ,  TAB does 
no thing.  Space 0 is the l e f t  mos t 
pos i t i on ,  and the right mo st pos it ion 
is  the width m inus one . TAB may on ly 
be used  with PRINT and LPRINT 
st atement s .  

1 0  A$ = "NEW" : B= "GENERATION"  
20 PRINT A$ TAB ( 1 0) B$ 
30 PRINT A$ SPC ( 7 ) B $  
RUN 
NEW 
NEW 
Ok 

GENERAT ION 
GENERATION 

L ine 20 command s print ing of B$ at 
the l O th co lumn . Not i ce the s ame 
e f f ec t  is p roduce d by us ing SPC 
fun c t i on on l ine 30 . 
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4 . 1 .  2 . 38 TAN 

Return the tangent of X in radian s . 

Cas sett e ,  D isk 

TAN ( X )  

X is  the ang le  in radian s . T o  
conve rt degrees to ra dians , mu l t ip ly 
by P i / 18 0 ,  whe re Pi = 3 . 1 41 593 . 
TAN (X)  i s  calcula te d  to doub l e  
prec l s l on . I f  TAN over f l ows , an 
"Over f low" error wi l l  occu r .  

PRINT TAN( O )  
0 
Ok 



4. 1 . 2 . 39 USR 

Ca l l  the user ' s  as s emb ly language 
subrou t ine w i th the argument X .  

Cas s e tt e ,  D isk 

USR [ digit J (X)  

dig it is  in the range 0 to 9 and 
corresponds to the digit  supp l i e d  
w i th the DEFUSR s t atement for that 
rout ine . If dig it is  omit t e d ,  
USRO is  as sume d .  X i s  any numer ic 
expr e s s ion of the argument to the 
machi ne language subrou t ine . 

1 0  DEF USRO &HFOOO 
20 C USRO ( B / 2 )  
3 0  D = USRO ( B/ 3 ) 

The funct ion USRO is de f ine d on l ine 
1 0 . Line 20 ca l l s  the funct ions USRO 
w i th the argument B / 2  wh ile  l ine 3 0  
ca l l s  USRO again , with the argument 
B/3 . 
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4. 1 . 2 . 40 VAL 

Return the numeric  va lue  of a s tring . 

Cas s e t t e , D isk 

VAL ( X$ )  

X$ i s  a s t r ing expre s s i on .  

The VAL funct ion return s  the 
nume ric va lue of a s t ring , a l so 
s t rips l ea d ing b l ank s ,  tabs  and 
l ine fee ds  f rom the argument s t r ing . 

I f  t he f ir s t  charact er of X$ is  not 
nume ri c , then VAL (X$ ) wil l return 0 .  

Refer to STR$ funct i on for numer i c  to 
s t ring conve r s ion . 

PRINT VAL ( "420 BOAR LANE" )  
420 
Ok 

The VAL funct ion re turn s  on ly the 
numeric  va lue ( 420 )  f rom a s t r ing 
Both the leading space and the 
t rai l ing characters are s t r ippe d .  



4 . 1 . 2 . 41 VARPTR 

Return the add re s s  in memory of the 
variab l e  or f i le contr o l  b l ock . 

Cas s e t t e , D isk 

VARPTR ( < variab l e  name ) ) 
VARPTR ( #  < f i lenumber ) ) 

< variable  name ) is the name of a 
numeric  or s t r ing var iab l e  or 
ar ray e l ement . A va lue mus t be 
as signe d  to var iab l e  name p r ior 
to execut ion of VARPTR . Otherwise  an 
" I l leg a l  funct ion ca l l" error 
re su l t s . 

< fi  lenumb er > is the numb er  under 
which the f i l e  was opene d .  

VARPTR i s  usual ly us e d  to ob t a in the 
a ddre s s  of a var iab l e  or array so 
it may be p a s s e d  to a mach ine 
l anguage subrou t ine . The a ddre s s  
re turn e d  wil l b e  a n  integer in the 
r ange -32 7 68 to 3 2 76 7 .  I f  the 
negat ive add re s s  is  returne d ,  a dd it 
to 65536  to ob t a in the actual  
addre s s . If < fi lenumb e r  > is 
spec i f ie d ,  VARPTR returns the 
starting a dd re s s  of the f i l e  
control  b l ock . 

A func t ion ca l l  of' the form VARPTR ( A  
( 0 ) )  is  usual ly spec i f i e d  when 
pa s s ing an array,  so tha t  the 
lowest  a dd re s sed e l ement of the a rray 
is returne d .  Al l  s impl e  var iab les  
shou ld be a s s igne d  be fore ca l l ing 
VARPTR for an array because  the 
a ddre s s  of the array changes whenever 
a new s impl e  var iab l e  is as s i gne d . 

1 7 1  



1 72 

1 0  A$ = "SUPERLATIVE" 
20 B = VARPTR ( A$ ) 
30  PRINT HEX$ ( B )  
RUN 
8033 
Ok 

This example us e s  VARPTR to  get the 
data f rom a var iab l e . In l ine 20 , B 
get s  the a ddre s s  of the dat a . Then 
it is converted to a hexa d ecima l  
figure . 



1 st line of 4 . 2  DEVICE SPECIFIC STATEMENTS AND 
FUNCTIONS 

4 . 2 . 1  Statements 

4 .  2 • 1 .  1 BEEP 

To generate a beep sound . 

Cas s e t t e , D isk 

BEEP 

Exact ly the same with the command 
PRINT CHR$ ( 7 ) .  

1 0  FOR T = 1 TO 1 0  
2 0  BEEP 
30 NEXT 
40 PRINT " i'\ ·k ;'( '"k ·k" 

so FOR T = 1 TO 10 
60 PRINT CHR $ ( 7 )  
70 NEXT 

I t  beep s  ten t ime s  be fore and after  
the p rintout of  a s t r ing of  f ive 
as teri sks . 

Both l ine s 20 and 60 produce 
beep ing sound . 
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4 . 2 . 1 . 2  

1 74 

BLOAD 

To load  a machine language p rogram 
f rom the spec i f ie d  device . 

Cas s e t t e ,  D isk 

BLOAD " < device descriptor > 
[ < f i lename > ] "  [ ,  R ] , 
[ ,  < of fset ) ] 

The < device d e s c r iptor ) c an be one 
of the fo l lowings  : CAS : , 1 :  or 2 : . 

< f i lename > 
3 . 13 . 1 .  2 .  2 .  

Re fer  to sect ion 

If  "R" op t i on is  spec i f ie d ,  a fter 
the l oa d ing , program beg ins execu t i on 
automa t i caly f rom the addre s s  which 
i s  spec i f ie d  at BSAVE . 

The loaded mach ine language program 
wi l l  be s tore d  at the memory l ocat ion 
which i s  spec ifie d at BSAVE . If 
< of f s et ) i s  spec i f ie d ,  a l l  
add re s s e s  which a r e  spec i f ie d  at 
BSAVE are o f f s et by that va lue . 

If the ( fi lename ) is omit t e d ,  
the next machine l anguage p rogram 
fi le encoutere d is  loade d .  

I BLOAD " 1  : SVFRMT" ' R 

The f i l e  name d "SVFRMT" is loaded 
f rom d isk on dr ive 1 and i s  run .  



4 . 2 . 1 . 3 BSAVE 

To save a memory image at the 
spec i f ie d  memory locat i on to the 
dev ice . 

Ca s se tt e ,  D isk 

BSAVE " < device descriptor 
[ < f i lename ) ] " ,  ( top adrs ) , 
< en d  adrs ) [ ,  < execution adrs ) ] 

The < device descriptor ) c an be one 
of the fo l lowings : CAS : , 1 :  or 2 : . 
This  may be omi t te d  if the device is  
ca s s et t e . 

< top adrs ) and < end adrs ) are 
the top a ddre s s  and the end a dd r e s s  
of the area t o  be save d .  

If < execution adrs ) i s  omi t te d ,  
< top a drs ) i s  regar ded  as 
< execution adrs). 

Bsave is  u s e fu l  for saving 
machine l anguage program . 

I BSAVE " CAS : TEST" , &HAOOO , &HAFFF 

The f i le "TEST" is save d  on c a s s ette  
starting at a dd re s s  &H  AOOO and 
end ing at &HAFFF . 
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4 . 2 . 1 . 4  

1 7 6 

CIRCLE 

To draw an e l l ip s e  with a center and 
ra dius as  indicated  by the f i r s t  of 
i t s  arguments . 

Cas se t t e , D isk 

CIRCLE < coor dinat e  spec i f i er ) , 
< ra dius)[ , < co lor ) ] 
[ ,  < start  ang le ) ] 
[ ,  ( en d  ang l e ) ] 
[ ,  < aspect  ratio  ) ] 

( coor dinate spec i f ier ) spe c i f ie s  
the coor dinate  o f  the center  o f  the 
ci rcle  on the screen . For the det a i l  
of <  coordinate spec i f i er > , s e e  the 
des cr ipt i on at PUT SPRITE s t at ement . 

The < co l or ) de f a u l t s  to foreground 
co lor . 

The ( st art ang l e ) and < en d  ang l e > 
parameters  are rad i an arguments 
be tween 0 and 2i(P i which you specify  
whe re d rawing of t he e l l ip se w i l l  
beg in and end . If the s t a r t  or end 
ang l e  is negat ive , the e l l ip se wi l l  
be connec ted  to the center po int with 
a l ine , and the ang l es wi l l  be 
treated as if  they wer e  po s it ive . 
No te that this  i s  di fferent f rom 
adding 2'>'(P i .  

The < aspect  ra t i o ) is the 
height/width rat io of the e l l ip s e . 
The defaul t is  1 ,  as suming a monitor  
screen ratio  of 4/3 . If  the < a spect 
ra t i o ) is les s than 1 ,  the radius 
spec i f i es y p·ixe ls . If  the r a t io is  
larger than 1 ,  the  radius spec i f i e s  x 
pixe l s . 



1 0  SCREEN 1 
20 CIRCLE ( 1 2 8 ,  96 ) ,  80 , 1 5  
3 0  GOTO 30 

A whi t e  circle  centered  at ( 1 2 8 ,  
96 ) with  a ra dius  o f  8 0  i s  
di sp l ayed . 

Now change l ine 20 to : 
20 CIRCLE ( 1 2 8 ,  96 ) ,  80 , 1 5 , O ,  
3 . 1 4 

Run the program . Only the upper 
ha l f  c ir c l e  is d rawn . 

Change l ine 20 to : 
20 CIRCLE ( 1 2 8 ,  96 ) '  80 , 1 5 "  ' 2  

Then , 
20 CIRCLE ( 1 2 8 ,  96 ) '  80 , 
1 5 , , . 5  

The se wil l draw e l l ip se s .  The three 
comma s  a f t er the number 1 5  are 
necessary  to inform the computer that 
the s ta r t ing and ending p o ints  of  the 
shap e  to be drawn are no t spec i f ie d .  
I t  as sumes the comp lete  shape t o  be 
drawn . 
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1 7 8  

CLOAD 

To load a BASIC  ogram f i l e  f rom the 
ca s s e t t e  motor . 

Cassette  

CLOAD ["  < fi lename > " ]  

< f i lename > i s  a s t r ing of  
characters , s i x  be ing the maximum . 

CLOAD c l oses  a l l  open f i l es  and 
deletes  the current program f rom 
memory.  If the < f i lename > is 
omit te d ,  the next program f i l e  
encounte re d  on the tape i s  l oade d . 
For a l l  ca s s e t te read  operat ions , 
baud ra te is  determine d  
automatical ly . 

CLOAD " INTRO" 
The f i le name d " INTRO" is read f rom 
the cas s e t te onto the computer . 



4. 2 . 1 . 6  CLOAD? 

To verify  a BASIC  program on ca s s e t t e  
mot or with one i n  memory . 

Cas sette  

CLOAD ? [ " ( fi lename > " ]  

( f i lename > i s  a s t r ing of 
characters , s ix be ing the maximum . 

If  the program l oade d is  d i ff erent 
f rom the one in memory  the me s sage 
"verify error" is  d i sp laye d .  

CLOAD? [ "  < f i l ename > " J  
T o  ver i fy a BAS I C  p ro gr am on cassette 
mot or with one cu rr ent ly in memory . 
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4 .  2 • 1 .  7 CLOSE 

To c l o s e  the chann e l  and re l ease  the 
buffer as soc iated w ith it . 

Cas s e tt e ,  D isk 

CLOSE [ [ #] < fi lenumber ) 
[ ,  < f i lenumber ) ] ]  

( fi lenumber > is the number  us e d  
on the OPEN s t atement . A s  CLOSE i s  
execute d ,  any as sociat ion be tween a 
f i l e  and device s tops . Sub sequent 
I/O  operat ions spec ifying that f i l e  
number wi l l  b e  inva l id .  The f i l e  or 
device shou l d  be OPEN again . 

A CLOSE with no f i l e  number 
spec i f i e d  cause s  a l l  device s and 
f i les that have been opene d  to be 
c l o s e d .  

10  OPEN " 1  DEMO ' '  FOR OUTPUT A S  # 
1 

20 FOR I = 0 TO 50 
30 PRINT # 1 ,  I 
40 NEXT I 
50 CLOSE # 1 

On l ine 50 , the fi le  is  c l o s e d  afte r  
data has  been wr i t t en to it . 



4 . 2 . 1 . 8 CLS 

To clear  the screen . 

Cas s e t t e ,  D isk 

CLS 

Erase  the current act i ve screen page . 
The CLS statement r etu rns the cursor 
to home p o s i t ion in the upper  left­
hand corner of the screen . 

The SCREEN statement w i l l  force a 
screen c l e ar if the resul tant s creen 
mode crea t e d  is d i f f er ent f rom the 
mode current ly in force . So is  WIDTH 
statement s . 

The screen may a l s o  be c l eared  
by depre s s ing the  CLS  or CTRL and L 
keys s imul taneous ly . O r  e l s e  use 
PRINT CHR$  ( 1 2 ) .  
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4 . 2 . 1 . 9  

18 2 

COLOR 

Set the co lors  for the foreground , 
background and bor der screen . 

Cas s e tt e ,  D isk 

COLOR [ < foreground co lor > ] 
[ ,  < background co lor ) 
[ ,  < bor der co lor > ] 

Each character on the screen i s  
compo s e d  of  two part s : foreground 
and background . The foreground 
is the character  i t s e l f . The 
background is the " box" around the 
characte r .  Mos t  TV or monitors  have 
an overscan area outs ide the area for 
characters . This is  known as  bor der 
screen . 

The arguments l ie in the range 0 to 
1 5 . De f au l t  is  1 5 , 4 , 5 .  The s ixteen 
co lors  are : 

0 transparent 
1 b lack 
2 me dium green 
3 l ight green 
4 dark b lue  
5 l ight b lue 
6 dark re d 
7 cyan 
8 me dium red 
9 l ight red 
10 dark y e l l ow 
11  light yel low 
1 2  dark green 
13 magenta 
1 4  gray 
1 5  whi te 



1 0  SCREEN 2 
20 FOR I = 0 TO 7 
30  CLS 
40 COLOR I ,  I + 8 
so FOR T = 1 TO 5 
60 LOCATE 1 0 ,  40 : PRINT "COLOR" 
70 LOCATE 5 ,  80 : PRINT I " 1 1  I + ' 

8 
80 NEXT T ,  I 
90 COLOR 1 5 ,  4 ,  5 

Both the backg round and character 
co lors  change as the above program is  
execute d .  The respect ive co lor  
number are  p r inted  on  the  screen .  

Line 40 se t s  the foreground co lor , 
i . e . , c o l or of text , to be I and 
the background to be I + 8 .  
L i ne 90 s e t s  the foreground co lor as 
white ( 1 5 ) , whi l e  the background 
c o l or as dark b lue ( 4) and the border 
co lor as l i ght  b lue ( 5 ) .  
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4.  2 . 1 . 10 CSAVE 

To save a BASIC  program fi l e  to 
the c a s s et te tape . 

Cas set te 

CSAVE " < fi lename > " 

< f i lename > is  the name f or the 
program to be save d on cas s e t t e . The 
maximum number of characters  is s ix .  

BASI C  save s the fi le in a compre s s e d  
b inary ( tokenized ) format . ASCII  
fi le s  take up  more  space , but some 
types  of acce s s  re quire that f i le to 
be in ASC I I  format . Programs save d 
in ASCII may be read as BAS IC d a ta 
fi les  and text fi le s . In that ca s e , 
use the SAVE command . 

I CSAVE " DEMO" 

The program current ly in memory is  
name d " DEMO" and  is  save d  on 
ca sset t e . 



4 . 2 . 1 . 11 DRAW 

To d raw figure accor d ing to the 
graphic  macro language . 

Cas s e t t e , D isk 

DRAW < s t r ing expre s s ion ) 

The graphic macro language command s  
a r e  contained i n  the s t r ing 
expre s s ion st ring . The s t r ing 
de f ines  an obj e c t , which is  d rawn 
when BAS I C  executes  the DRAW 
s tatement . Dur ing execu t i on ,  BAS IC 
exam ines  the va l ue of  s t r ing and 
interprets  s ing l e  l e t t er commands 
f rom the contents  of the s t r ing . 
The se commands a re deta i le d  below .  

The fo l l owing movement commands 
beg in movement f rom the l a s t  po int 
re f erence d .  Af ter each command , the 
last  point re f erence d is the last  
po int the  command draws . 

u n Move up 
D n Move down 
L n Move left  
R n Move right  
E n Move d iagona l ly 

up and right  
F n Move diagona l ly 

down and right 
G n Move diagona l ly 

down and l e f t  
H n Move diagona l ly 

up and l e f t  

n in each o f  the prece ding 
command s  indicates  the d i s tance to 
move . The number of po int s moved is 
n times the s c a l ing factor ( s et by 
the S command ) .  
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M < x, y ) Move ab s o lute or 
re l a t ive . d is If  x 
ha s a p lus  s ign ( + )  
o r  a m inus s ign ( - ) 
in f ront of it , it  
is  re lat ive . 
Otherwis e ,  it  is  
abso lute . 

The aspect  rati o  of the screen is  1 .  
So 8 hor i z ontal  points  a re e qual  in 
length to 8 ve rrt i c a l  po int s . 

The f o l lowing two pre f ix commands may 
prece de any of the above movement 
commands .  

B Move , but p l ot no po int s . 
N Move , but return to the 

or i g inal  po s it i on when 
finishe d .  

The fo l l owing commands  are a l s o  
ava i lable : 

A < n  > Turn an ang l e . n may 
be 0 or 2 ;  0 for 0 
and 2 for 1 8 0  , 

3 ---

0 

x --- 1 

2 
1 s o· 



C (n )  

S ( n ) 

Set  co lor  n .  n may 
r ange 0 to 1 5 .  

S et sca l e  factor . n 
may range f rom 0 to 
2 5 5 . n divided by 4 
is  t he s ca l e  factor . 
For examp l e , if n=1 , 
then the scale  factor 
is  1 /4 .  The s c a l e  
f ac t or mu l t ip l ie d  by 
the di s t ance g iven 
with the U , D , L , R , E , F ,  
G , H  re l a t ive to M 
command g ives the 
ac tual  d i s t ance 
move d .  The de f au l t  
va lue is  0 ,  which 
means no-scal ing 
i . e . ,  same as S4 . 

X ( string variable ) 
Execute a subs tr ing . 
This  a l lows you to 
execute a second 
s t r ing f rom within a 
s t ring . 

In a l l  of these c ommands ,  the n ,  x ,  
or y argument can be a cons tant like 
1 23 or it  c an be exp re s sed as"  = 
va riab le  ; " whe re variable  is 
the name of a numer ic var iab l e . The 
semic o l on ( ; )  is requ ir e d  when you 
use  a var i ab l e  in this  way ,  or in the 
X command . Otherwis e ,  a semic o l on is  
opt ional between commands .  S paces 
are ignored  in s t r ing . For examp le , 
you cou l d  use var i ab l es in a move 
command th i s  way : 

M + = Xi ; ,  = X2 ; 
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The X command can be a ve ry us e fu l  
part o f  DRAW , because you c an de f ine 
a part of an ob j ec t  separat e d  f rom 
the ent ire ob j ect and a l so c an use X 
to draw a st ring of command s  more 
than 255 characters  l ong . 

10  COLOR , 1 ,  1 : SCREEN 1 
20 DRAW "C10  BM 100 , 70 E 1 5  R30 

G 1 5  L30 D30 R30 U30" 
30 DRAW "S4C8 BM 130 , 1 00 E 1 5  

U30" 
40 GOTO 40 

A cube i s  drawn in two brushe s , one 
in ye l l ow and the other in re d ,  
s t ar t ing a t  ( 1 00 , 70 ) and ( 1 30 ,  1 00 )  
respective l y .  S ca l e  factor  S4  nee d s  
no t b e  spec i f i e d  s i nce the de faul t 
is 4 .  ( Compare the e ff ect o f  l ine 20 
and l ine 30 . )  Rep lace l ines  20 and 
30 by the fol low ing l ine . 

20 DRAW " C8 BM 100 , 70 E 1 5  R30 
D30 G 1 5  L30 U30 R30 NE l S  D30" 

Remember  to delete  l ine 30 be fore 
execut ing the mod i f ie d  program . 

1 0  COLOR 7 ,  1 : SCREEN 1 
20 DRAW " S 4BM 1 00 ,  1 00 E SO F SO 

GSO HSO" 
30 DRAW "S2BM + 25 ' 25 u s o  RSO 

DSO L50" 
40 GOTO 40 

A sma l ler  s quare as drawn per  l ine 
30 is  enc l o se d  by a l arger s quare 
as drawn per l i ne 20 . 



1 0  SCREEN 1 : COLOR 7 ,  1 
20 DRAW "BM 1 00 ' so F30 L60 

E30" 
30 X=-40 : Y=40 
40 DRAW " BM + = X ; ' == Y ·  ' R80 

F30 L1 40 E30" 
50 GOTO so 

A triangle and a trap e z ium , seperated  
f rom e ach other a re disp laye d .  L ine 
40 caus e s  the trap e z ium to be drawn 
at 40 uni t s  l e f t and 40 uni t s  be low 
the l a s t  re ference d point i . e . , 
( 1 00 ,  50 ) , which needs  to be trace d  
back f rom l ine 20 . 

1 0  SCREEN 1 
20 T$  = "L20 D20 R20 ; "  
30  DRAW " BM 1 00 ,  1 00 AO x T$ ; "  
40 GOTO 40 

In this  examp l e ,  a " [ "  shape is  
d i sp laye d .  
L ine 3 0  re ads  l ike th is  : start ing 
at point ( 1 00 , 100)  at an ang l e  of 
zero degre e to the ve rt ical , draw 
the sub s t r ing ( T$ ) .  The e ffect  of  
ang le s e t t ing can  be  seen  if  you 
change "AO" on 1 ine 30 to "A2 " ,  
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4 . 2 . 1 . 12 GET 

To read a record  f rom a random disk  
f i le into a random buf f er . 

D isk  

GET [ #] < f i lenumber ) [ ,  < record 
number ) ] 

< f i lenumber ) is  the number under  
which the  f i le was OPENed .  If  
< record  number > i s  omi t  t e d ,  tl:e 

next record ( after  the l a s t  GET) i s  
read into the buff e r .  The larg e s t  
po s s i b l e  record number is  3 2 7 6 7 . 

Aft er a GET s tatement , INPUT # and 
L INE INPUT # may be done to read 
characters  from the random f i le 
buf fer . 

1 0  INPUT "NAME : "  ; NAME$ 
20 INPUT "OCCUPATION : " ;  JOB$ 
30 OPEN " 1 : RECORD" AS#1 
40 F IELD #1 , 20 AS NAME$ , 20 AS JOB$ 
SO L SET N$ = NAME$ 
60 LSET J$ = JOB $  
70 PUT #1 , 1 8  
80 GET #1 , 1 8  
9 0  CLOSE #1 

A random f i le name d "RECORD "  under 
the f i lenumber (#1 ) is  crea ted p er 
l i ne s  30 to 70 . L ine 80 moves the 
des ired record ( record # 1 8 )  into 
the random buf f er . 



4 . 2 . 1 . 13 GET ( graphics ) 

To read po ints f rom an area o f  the 
s creen . 

Cas s e t t e , D isk 

GET < ar ra y  name ) 
GET ( x1 ,  y1 ) - ( x2 ,  y2 ) ,  (array 
name ) 

( x1 ,  y1 ) ,  ( x2 ,  y2 ) are the 
co or dina t e s  of  the oppos ite  
corner s  of  the  screen area . 

GET reads the co lors  of the p o ints  
in the  spe c i f i e d  screen area  into 
the arra y .  The rectangu l ar area 
of  the scre en ha s its oppos i te 
corner s  as  points  ( x 1 , y 1 )  and 
( x2 ,  y2 ) .  

The array on ly ho l d s  the image in 
the spec i f ie d  area without concern 
as to pre c i s ion but it mus t be in 
numer ic f orm . 

1 0  SCREEN 1 
20 DEF INT c 
30 CIRCLE ( 1 2 8 ,  96 ) '  8 
40 LINE ( 1 28 ' 1 64)  - ( 1 2 8 '  1 1 8 )  
so DRAW ' ' BM 1 28 ,  1 04 G 1 5 "  
60 DRAW ' ' BM 1 2 8 ,  1 04 F 1 5 "  
70 DRAW ' ' BM 1 2 8 , 1 1 8  G 1 5 "  
8 0  DRAW " BM 1 2 8 , 1 18 F 1 5 "  
90 D IM c ( 30 '  35 ) 
1 00 GET ( 1 1 8 ,  88 ) - ( 13 8 , 1 2 8 ) '  
1 1 0  PUT ( 20 ,  1 6 ) ,  C ,  PSET 

Line 30 through 80 represent the 
f i gure drawn . Line 90 creates  a 

c 
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r e c t angular arra y  l arge enough to 
ho ld it . Line 1 00 GET s the 
informa t i on that f o l low s the word 
GET and p laces it in container " C " . 
This  l i ne wi l l  take the two s e t s  of  
po in t s  that are spe c i f i e d ,  which 
had they  been d rawn wou ld  have 
crea t e d  a rectang l e  and p lace thi s  
p i cture in " C " .  L ine 1 1 0  s imp l y  
PUTs the content s of  "C" at 
locat i on ( 20 ,  1 6 ) .  



4. 2 . 1 . 14 INPUT # 

To read dat a items f rom the spe c i f i e d  
channe l and as sign them t o  p rogram 
variab le s . 

Cas s e t t e ,  D isk  

INPUT # < f i  lenumber) 
< var iab l e  l i s t ) 

< f i  lenumb er) is the number  used  
when the  f i le was  opene d  f or input . 
< variab l e  l i s t )  is the name of  a 
var iab l e  that wi l l  have an i t em in 
the f i le a s s igne d to it . I t  may be a 
s t r ing or numeric variab l e ,  or  an 
ar ray e l ement . The typ e  o f  dat a in 
the f i l e  must  ma tch the t ype 
spec i f ie d by the < variab l e  l i s t >  . 
Un l ike the INPUT s t atement , no 
que s t ion mark is pri nte d with INPUT # 
s ta t ement . 

The dat a i t ems in the f i le  sho u l d  
appear j us t  as  t hey  wou l d  if  d a ta 
were being typ e d  in response to an 
INPUT s t at ement . With numer ic 
va lue s , leading space s ,  enters  and 
l i ne f ee d s  are ignore d .  The f ir s t  
character  encountered  which i s  n o t  a 
spac e ,  enter or l i ne feed  is a s sumed 
to be s t ar t  of  a numb er . The number  
term inat e s  on  a spac e ,  ente r ,  l ine 
fee d  or comma . 

A l s o , if  BAS I C  is  scanning the data 
for a s t r ing i tem, l ea d ing spaces , 
enters  and l i ne fee d s  are ignore d .  
The f i r s t  character encountered i s  
as sume d to b e  the s t art o f  a s t r ing 
item .  If this f ir s t  character is a 
dou b l e- quotat ion mark ( " ) , the s tring 
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item wi l l  con s i s t  of  a l l  characters  
characters  read be tween the  f i r s t  
quotation mark and the second . Thus , 
a quo t e d  st ring may not contain  a 
quotation mark as  a charact e r .  

I f  the f i r s t  character o f  the s t r in g  
i s  n o t  a quotat ion mark , the s t r ing 
is  an unquot e d  s t ring,  and wi l l  
terminate on a comma , enter ,  l ine 
feed  or a f te r  25 5 characte r s  have 
been r ea d .  If  end o f  f i l e  is reached 
when a numeric  or s tring item i s  
be ing INPUT , the item is  t e rm inate d .  

1 0  OPEN " 1  = DEMO" FOR OUTPUT AS # 
20 A=10 : B=20 : C=30 
3 0  PRINT # 1 ,  A ;  B ;  c 
40 CLOSE # 1 
so OPEN " 1  : DEMO" FOR INPUT AS # 1 
60 INPUT # 1 '  A ,  B ,  c 
70 CLOSE # 1 

This  p rogram wil l  save the numbers  
1 0 ,  20  and 30 on  the disk then read 
them . 

On l ine 50 the computer  is ins t r uc t e d  
to reopen the f i l e .  Notice that the 
f i lenumb er is # 1 .  

Line 60 causes the computer to rea d  
the information back into t he 
compute r .  

1 



4. 2 . 1 . 15 INPUT$ 

To return a string of n charact er s ,  
r ea d  f rom the keyboar d or f rom a 
spec i f i e d  f i le . 

Cas sett e ,  D isk 

INPUT$  ( < n > , [# ] < f i lenumb er > ) 

< n ) i s  the number of characters  to 
be read  f rom the f i l e . 

< f i lenumber > is the number wh ich 
the f i le  was OPENe d .  

I f  the keyboar d i s  used for inpu t ,  no 
charac t e r s  wil l be di sp l ayed on the 
s creen . A l l  characters  inc luding 
cont r o l  characters are pas s e d  through 
except CTRL + STOP . The l a t ter i s  
us e d  t o  interrup t  the execut ion . 
Re sponse to INPUT$ f rom the keyboard 
nee d  no t pre s s  ENTER . 

1 0  PRINT " IS THE STATEMENT 
CORRECT ? ' '  

20 Z$ = INPUT $ ( 1 )  
30 IF Z$ = "Y" OR Z$ = "y" THEN 

PRINT "ARE YOU SURE ? "  
40 IF Z$ = "N" OR Z$ = "n" THEN 

PRINT "THAT ' S  CORRECT ! "  ELSE 
PRINT " COME ON , MAKE UP YOUR 
MIND ! "  

Line 20 co l lects  one s ingle  character  
input via the keyboar d .  
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4 . 2 . 1 . 16 INTERVAL ON/OFF/STOP 

To act ivate / deact ivate  trapp ing o f  
t ime interva l i n  a BAS IC  p rogram. 

Cas sette , D isk 

INTERVAL ON/OFF / STOP 

An INTERVAL ON s tatement must  be 
executed to act ivate trapp ing of 
t ime interval . Af t er INTERVAL ON 
statement , if a l ine numb e r  i s  
spec i f ie d  i n  the ON INTERVAL GOSUB 
statement then every  time BASIC  
s tar t s  a new s t at ement it w i l l  check 
the time interva l and accordi ng ly 
per form a GOSUB to the l ine number 
spec i f i e d  in the ON INTERVAL GOSUB 
s t atement . 

I f  an INTERVAL OFF st atement ha s 
been execute d ,  no trapp ing takes 
p l ace  and the event is  no t 
remembe re d  even i f  it does  take 
p l ace . 

I f  an INTERVAL STOP s t atement  has 
been execute d ,  no t rapp ing wi l l  take 
pl ace , b ut if the time r int errupt 
occurs , this is  remembered so an 
immediate  trap wil l take p l ace when 
INTERVAL ON is execute d . 

Re fer to ON INTERVAL GOSUB . 



4 .  2 • 1 .  1 7 KEY 

To s e t  each func t i on key to 
automa t i ca l ly t ype any se quence 
of  characters . 

Cas s e t t e ,  D isk 

KEY < funct ion key # )  , 
< s tr ing expre s s i on ) 

< func t i on key # >  is  the key number  
an  un signe d  integer in  the range 1 

to 1 0 .  

< st ring expre s s ion > i s  the key 
a s s ignment text - any va l id s t r ing 
expre s s ion within 15 characte r s . If  
the s tr ing is  l onger than 1 5  
characte r s , on ly the f i r s t  1 5  
characters  a re as signe d . 

The define d  s t r ing expre s s ion is  
input as  a BAS IC  command , when the 
as s igne d funct ion key is  depre s s e d .  

T o  d i s ab l e  the func tion key as  a 
so f t  key , as s ign a nu l l  s tring to the 
latte r .  

Ass ign the s t r ing "PRINT  TIME $ "  
and ENTER to f unc t i on k e y  #1 . U s ing 
the fo l lowing command :  

KEY 1 ,  " PRINT T IME$" + CHR$  ( 13 )  

Ano ther way to spec ify a funct i on 
key , w i thout inc l ud ing t he ENTER 
command may be : 

A$ = "NUMBER" 
KEY 2 ,  A$ 
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To disable  a funct i on key , use  the 
fo l lowing command : 

KEY 1 '  I I  I I  



4 . 2 . 1 . 18 KEY LIST 

To l is t  the contents  of al l funct ion 
keys . 

Cas s e tt e ,  D isk 

KEY LIST 

This  command l i s t s  a l l ten funct i on 
key values  on the scre en . A l l  1 5  
characters  are as s igne d .  Pos i t i on in 
the l i st re f lects  the key 
as s ignment s .  Not e that contr o l  
characters  as signe d  t o  a fun c t i on key 
is  converted  to space s . 

KEY L IST 
co lor 
go  to  
run 
c l oa d" 
l i st 
Ok 

auto 
l i st  
co lor 1 5 ,  4 ,  5 
cont 
run 

In it ia l ly ,  the funct ion keys are 
as signe d  the above values . 
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4 . 2 . 1 . 19 KEY ON/OFF/STOP 

To ac t ivat e / deac t i vate  trap p ing of 
the spec i f ie d  f unc t i on key in a BAS IC 
program . 

Cas sette , D isk 

KEY ( ( funct ion key # > ) 
ON/OFF / STOP 

< func t i on key # > is a nume r i c  
expre s s i on i n  the r ange 1 to  1 4 .  A 
KEY ( n ) ON st atement mus t be execute d 
to a c t ivate t rapp ing of  fun c t i on key .  
After KEY ( n ) ON s t atement , i f  a l ine 
numb er is  spec i f ie d  in the ON KEY 
GOSUB s t atement then every  t ime BASI C  
s t a r t s  a new statement it w i l l  check 
to see if the spec i f i e d  key was 
pres sed .  I f  s o  i t  w i l l  per form a 
GOSUB to the l ine numb er spec i f ie d  in 
the ON KEY GOSUB s t atement . 

If  a KEY ( n ) OFF s t atement  ha s been 
execute d , no trapp ing takes  p lace 
and the event is  not embere d even if 
it does take p lace . 

If  a KEY ( n ) STOP statement has  been 
execute d ,  no trapp �ng wi l l  take 
plac e ,  but if  the spec i f i e d  key is  
pre s se d this  is  remembered so an 
immediate trap wil l  take p l ace when 
KEY(n ) ON is  execute d .  

KEY ( n ) ON has no e f f ec t  on the 
as signe d  text of  the f unct i on key 
di sp layed at the bot tom of  the 
scre en .  

Re fer to ON KEY GOSUB . 



4 . 2 . 1 . 20 LINE 

To draw l i ne connect ing the two 
spec i f ie d  coor dinates . For the 
det a i l  of  the coor dinate 
s p e c i f i er , s ee descrip t i on at PUT 
SPRITE statement . 

Cas s e t t e , D isk 

LINE [ < coordinate spec i f ie r) ] -
< coordinate spec i f ier > 
[ , < co lor > ] [ , B/BF ] 

I f  the s tart ing pair  o f  coordinates  
are omit t e d ,  a l ine wil l be drawn 
f rom the last  re f erence p oint to the 
po s i t ion spec i f i e d  by the second 
pair o f  coordinat es . The d e f au l t  is  
( 0 , 0 ) . The second pai r  o f  
coordinates c an be wr i t ten i n  
re lative form , by  adding a spe c i f i e d  
o f f s e t  to the coor d inates  of  the 
f i r s t  po int . For exampl e ,  LINE ( 1 00 ,  
1 00 )  - STEP ( 20 ,  -20 )  p roduces the 
same e f f ec t  as  LINE ( 1 00 ,  1 00 )  -
( 1 20 ,  8 0 ) . 

"B"  render s a rec t ang l e  to be drawn , 
with l ine spec i f ie d  by the p a ir of  
coor dinates  as its  diagonal .  

" BF" signif ies  the box thus d rawn as 
in the "B" mode to be painte d  in the 
c o l o r  s ame as the border of  the box . 
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10  SCREEN 1 
20 LINE ( 72 '  7 2 ) - ( 200 , 1 68 ) '  1 5 ,  

B 
30 LINE ( 72 ,  7 2 ) - ( 1 36 , 36 ) 
40 LINE - ( 2 00 ,  7 2 ) 
50 LINE - ( 72 ,  7 2 ) 
60 LINE ( 1 20 ,  108 )  - ( 1 52 ' 1 68 ) ' '  

BF 
70 GOTO 70 

Line 40 commands  a l i ne to be  drawn 
f rom the last  re ferenced po int ( 136 , 
36 ) to ( 200 , 72 ) .  S imilar  for l ine 
50 . 



4 . 2 . 1 . 2 1  LINE INPUT# 

To read an ent i re l ine ( up to 254  
characters ) ,  w ithout de l im i t er s , 
f rom a s e quen t i a l  f i le to a s t ring 
var i ab l e .  

Cas s e t t e ,  D isk 

LINE INPUT# < f i  l enumber) , 
< s t r ing var i ab l e ) 

< fi lenumb er )  is the numb e r  which 
t he f i le was OPENed .  

< st ring variab l e ) is the name of  
a s t r ing var iab l e  to  wh ich the l ine 
wil l be as s igne d .  

LINE INPUT# reads  a l l charactes  in 
the sequent ial  f i le up to an enter . 
I t  then skip s over  the ent er / l ine 
f ee d  se quence , and the next LINE 
INPUT# reads al l charact e r s  up to the 
next ente r .  I f  a l i ne f ee d / enter 
s e quence is  encountere d ,  it  is  
preserve d .  That  is , the  l ine 
fee d/ en ter  characters  are returned as 
par t  of  the s tr ing . 

LINE INPUT# i s  especia l ly useful  i f  
e ach l ine of  a f i le  h a s  been b roken 
into f i e ld s , or if a BASIC  p rogram 
save d  in ASCII mode is be ing read as  
data by  another program . 
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10  OPEN " 1 : DEMO" FOR OUTPUT AS # 1 
20 A$ = "THIS IS A DEMO" 
30 B$ = "APPENDIX" 
40 PRINT # 1 ,  A$ , B $  
50 CLOSE # 1 
60 OPEN " 1 : DEMO" FOR INPUT AS # 1 
70 LINE INPUT # 1 ,  A$ 
80 CLOSE # 1 

This program wri t e s  the me s sage 
contai ne d  on l ines 20 and 30 on the 
di sk ,  then reads it back . The 
command LINE INPUT# r ea d s  an ent i re 
l ine up to 254 characters  f rom a 
se quent i a l  f i le to a s t r ing var iab l e .  



4 . 2 . 1 . 22 LOAD 

To load  a BASIC  program from the 
devi ce . 

Cas s e t t e , D isk 

LOAD " [ < device des criptor ) 
[ < f i lename ) ] " [ , R] 

< device descriptor > : For ca s se t t e , 
this  may be "CAS : "  or j ust omi t  this  
spec if ier . For di sk ,  th i s  may be 
" 1 : "  or "2 : " ,  depending on the disk 
drive in us e .  

< fi lename ) Re f er to sect ion 
3 . 13 . 1 .  2 

LOAD c l o s e s  a l l open f i l es and 
de letes  the current p ro gram f rom 
memo r y .  However , with the "R" 
op t ions a l l  data  f i l es rema in OPEN 
and execute the lo aded p rogram . 

I f  the < f i lename ) is  om i t te d ,  the 
next program , which shou l d  be an 
ASC I I  f i l e ,  encoun ted on the t ape i s  
loade d .  

I f  the "R" op t ion i s  inc lude d ,  the 
program is  run a f t er it is l oade d . 
In this  ca s e ,  a l l open data  f i l e s  are 
kept open . Thus LOAD w i th the "R" 
op t ion may be us e d  to cha in several  
programs or segments of  the  same 
program . Informat ion may be pas se d  
between the p rograms us ing data  
fi les . This  is  e qu iva lent  to RUN . 
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LOAD "NOMIS"  
Loa d the program " NOMIS "  but  doe s no t 
run it . 

LOAD "NOMIS " ,  R 
Load and run the p rogram "NOMIS" 
re sid ing on ca s s e t t e . 



4. 2 . 1 . 23 LOCATE 

To locate  character po s it ion for 
PRIN T .  

Cas s e t t e , D isk 

LOCATE [ < x ) ] [ , < y ) ] 
[ ,  < cur s or d i sp lay switch ) ] 

< x ) is a numeric  expr e s s ion in the 
r ange 1 to 40 or 1 to 8 0 , depending 
up on screen width . 

< y ) is a numeric  expre s s ion in the 
r ange 1 to 25 . It indicates  the 
screen l i ne numb e r  whe r e  you want to 
p lace the cur s o r . 

< cursor di sp lay  switch ) is  a va lue 
indica t ing whe ther the cursor  is  
vi s ib l e  or no t .  A zero (0)  indicates  
off , one ( 1 )  indicates  on . Va l id in 
the text mode . 

1 0  CLS 
20 LOCATE 5 , 5  
3 0  PRINT "BALANCE SHEET" 
40 LOCATE 5 ,  1 0 ,  1 
50 PRINT "AMOUNT" 
60 GOTO 60  

This  exampl e  p rints  out  "BALANCE 
SHEET" and "AMOUNT" in two s eperate 
l ine s . 

Line 20 locate s the PRINT pos ition 
to the f i f th row and the f if th 
co lumn . Line 40 locates  the PRINT 
pos i t i on to the tenth row and the 
f i f th co lumn . The cu rsor  prompt is 
d i sp layed  on the e leventh row and the 
f i r s t  co lumn . 
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4 . 2 . 1 . 24 LSET AND RSET 

To move dat a f rom memory to a 
r andom f i l e  b u f f er in preparat ion 
fo r  a PUT st atement . 

D isk 

LSET < st ring variab l e ) 
expres s i on >  
RSET < st ring variab l e ) 
exp re s s i on > 

( st ring 

( st r ing 

If < st ring expre s s ion > re quires  
fewer bytes  than were F IELDed to  
< st ring variab l e  ) LSET l e f t-
j us t i f ie d  the s t r in g .  Spaces  are 
u s e d  to pa d the extra po s i t ions . 
If  the s t r ing is  too l ong f or the 
fie l d ,  charac t e r s  are dropped  f rom 
the right . Numer ic va lues must be 
conver t e d  to strings  be fore they 
a re LSET or RSET . S ee the MKI $ , 
MKS$ , MKD$ func t i ons . 

50  L SET A$ 
60 LSET D$ 

MKS $ ( AMT) 
DESC$  

The LSET command s in  l ines 50  and 
60 move the dat a f rom the MKS $ ( AMT ) 
and DES$ and p lace it into the 
st ring variab les , A$ and D$ which 
are in the random b u ff e r .  

LSET o r  RSET may a l s o  b e  us e d  
within a non- f i e lded  s t r ing 
va riab l e  to l e f t- j us t ify  or right 
-j us t i fy a s t r ing in a g iven f ie l d . 

1 1 0  A$ SPACE $ ( 20 )  
1 20 REST A$ = N $  



The above two l ine s righ t- j us t i fy 
the s t r ing N$ in a 20-character 
f ie ld .  This can be ve ry handy for 
forma t t ing p rinted output . 
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4 . 2 . 1 . 25 MAXFILES 

To spec ify  the max imum number  of  
f i les  opene d  at a time . 

Cas s e t t e ,  D isk  

MAXFILES = < expre s s ion > 

< expre s s i on > can be in the range 
of  0 to 1 5 .  When "MAXFILES=O" is  
executed ,  only SAVE and LOAD can be  
per forme d .  

The defaul t  va lue  a s s s igne d i s  1 .  

1 0  MAXFILES = 3 
20 OPEN "CAS : INDEX" FOR INPUT AS 

#1 
30 OPEN "CRT : CHAP 1 "  As # 2 
40 OPEN "KYBD : CHAP 2" As  # 3 

Lin e  1 0  spec ifies  the maximum numb er 
o f  f i l es opened be 3 .  



4. 2 . 1 . 26 MERGE 

To merge the l ines  f rom an ASCII  
p rogram f i le into  the  p rogram 
current l y  in memo r y .  

Cas s e t t e ,  D isk  

MERGE " (device des criptor ) 
[ ( f i lename ) ] "  

< dev ice des criptor ) This may be 
" CAS : " ,  " 1 : "  or " 2 : " . If this  is 
omit t e d ,  the device des criptor  is 
ca s set te . 

( fi lename ) 
3 . 13 . 1 . 2 . 2 .  

Re f er to sect ion 

If  any l ines in the f i l e  be ing 
merged have the s ame l ine number as l ines 
in the program in memory , the l ines from 
the f i le wi l l  rep lace the corre sponding 
l i ne s  in memo r y .  

Afte r  the MERGE command , the me rged 
p rogram res ides in memory ,  and BAS IC 
re turn s to command  l eve l . 

I f  the < f i lename ) is  om i t te d ,  the next 
program f i l e , which shou l d  be ASCII  fi le , 
encountere d  on the tape is MERGEd . 

MERGE " 1 : TEST" 
This  command me rg es the fi l e  name d 
"TEST" on d iskette  in d r ive 1 with 
the program in memo r y .  

The p rogram "TES T" shou l d  be stored 
as an AS CII  f i l e . The p rogram line 
numbers  are merged with the l ine 
numbers  of the program that res ided 
in memory before the "merge" was 
pe rfo rme d .  
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4 . 2 . 1 . 27 MOTOR ON/OFF 

To change the status of ca s sette  
mot or switch.  

Cas sette , D isk 

MOTOR ON /OFF 

When no argument is g iven , f l ip s  t he 
motor switch .  Otherwis e ,  enab l e s /  
disab l es motor of  c a s s e t te . 



4. 2 . 1 . 28 ON INTERVAL GOSUB 

To s e t  up a l i ne numb er for BASI C  
t o  trap to a t  de f i ne d  time interval . 

Ca s s e tt e ,  D isk  

ON INTERVAL = <t ime int erva l > 
GOSUB < l ine numb er > 

Generate  a t imer interrup t  at every 
< time interval> / 60 second s . 

When the trap occurs an automatic  
INTERVAL STOP i s  executed so receive 
trap s  can never take p l ace . The 
RETURN f rom the trap rout i ne wi l l  
automatica l ly do an INTERVAL ON 
unl e s s  an exp l ic it INTERVAL OFF has 
been performed ins i de the trap 
routine . 

Event trapp ing doe s no t take place  
when BASIC  is  not execu t ing a 
program . When an error trap 
( re su l t ing f rom an ON E RROR 
s t at ement ) takes p l ace th i s  
automa t i c a l ly d i s ab l e s  a l l  traps 
( in c l u ding ERROR , STRIG , STOP , 
SPRITE , INTERVAL and KEY ) . 

1 0  ON INTERVAL = 6 0  GOSUB 1 00 
20 INTERVAL OFF 
30 FOR I = 1 TO 1 00 
40 PRINT I ;  
so NEXT 
60 INTERVAL ON 
70 GOTO 70 
1 00 B EEP : RETURN 

After print ing integer s f rom 1 to 
1 00 ,  the computer  b eeps every second . 
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Line 1 0  direc t s  the program f l ow to  
l i ne 1 00 every s ec ond . That  i s  a 
beep is  sound every second . 
However ,  the INTERVAL OFF command on 
l ine 20 d i s ab le s  this  trapp ing . 
Aft er printing 1 00 integers , the 
INTERVAL ON command is execute d .  
Beep sound i s  hear d .  



4 . 2 . 1 . 29 ON KEY GOSUB 

To set  up l ine numb er s  for BASIC  
to trap to  when the respect ive 
funct i on key is p re s s e d .  

Cas s e t t e , D isk  

ON KEY GOSUB ( l i s t  of  l ine numbers > 

I f  the f ir s t  l ine number wh ich is 
no t 0 of  an interrup t  handl ing 
rou tine is  as signe d  in an ON KEY 
GOSUB st atemen t , a check w i l l be 
per formed to s ee if  the a s s igne d  key 
is dep re s s e d  each t ime BAS I C  execute s 
a s tatement . I f  the key i s  
depre s s e d ,  BASI C  wi l l  branch t o  the 
rou tine with the as signe d  l ine 
number . 

When a trap occurs , an automatic  
KEY ( n )  STOP i s  executed so receive 
trap s  can never take place . The 
RETURN f rom the trap rout i ne wi l l  
automa t ical l y  d o  a KEY ( n )  ON un l e s s  
a n  exp l ic it KEY ( n )  OFF h a s  been 
pe r fo rme d ins i d e  the trap rou tine . 

Event t rapp ing does  not take p lace 
when BAS I C  is no t execut i ng a 
program.  When an error trap 
( re su l t ing f rom an ON ERROR 
statement ) tak e s  p lace this  
automa tical l y  d i s a b l e s  a l l  trapp ing 
( inc l ud ing ERROR , STRIG , STOP , 
SPRITE , INTERVAL and KEY ) . 
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1 0  ON KEY GOSUB so , 90 ' 80 
20 KEY ( 1 )  ON : KEY ( 2 )  ON KEY 

( 3 )  ON 
30 CLS 
40 c = 1 
so COLOR c 
60 PRINT I I  I'\" I I • 

' 

70 GOTO 60 
80 BEEP 
90 c = c + 1 
1 00 IF C = 1 6  THEN C 1 
1 1 0  RETURN so 

As the program is execute d ,  pre s s  F1 , 
col or of  11)�11 remains the same as the 
key ha s not been p re s s e d .  Pre s s  F 2  
wi l l  change co l or of  � � �� � � .  P r e s s  F3 , 
co lor w i l l be  changed and a beep i s  
heard . 

Change l ine 20 to 20 KEY ( 1 )  OFF 
KEY( 2 )  OFF : KEY ( 3 ) OFF 

Not ice that the printout co l or doe s 
not change even F2 or F3 i s  pre s se d .  



4 . 2 . 1 . 30 ON SPRITE GOSUB 

To set  up a l i ne numb er for BASI C  
to trap t o  when the spri tes  coinc ide . 

Cas s e t t e , D isk 

ON SPRITE GOSUB ( l ine number ) 

When the trap occurs an automa t ic 
SPRITE S TOP is  executed  so rece ive 
t raps c an never take p la ce .  The 
RETURN f rom the trap rou tine w i l l 
automa t i c a l ly do a SPRITE ON unl e s s  
an exp l icit  SPRITE OFF has been 
p er forme d ins ide the trap rout ine . 

Event trapp ing doe s not take p l ace 
when BAS IC  is  not execut ing a 
program . When an error trap 
( re su l t ing f rom an ON ERROR 
st atement ) takes p l ace  th is  
automa t i c al l y  d i s ab l es  a l l  t rapp ing 
( in c l uding ERROR , STRIG,  STOP , 
SPRITE , INTERVAL and KEY ) . 
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1 0  ON SPRITE GOSUB 90 
20 SCREEN 2 ,  2 
30  A$ = " " 

40 FOR I = 1 TO 32 
50 READ B $  
60 A$ = A$ + CHR$ 

( VAL ( "&H" + B$ ) )  
70 NEXT 
80 SPRITE $ ( 0 )  = A$ 
90 PUT SPRITE o ,  ( 1 0 , 1 0 ) , 8 ,  0 
1 00 PUT SPRITE 1 '  ( 1 1 0 ,  85 ) '  1 1 ' 

0 
1 1 0  PUT SPRITE 2 '  ( 220 , 1 70 ) , 6 ,  

0 
1 20 GOTO 1 20 
130  DATA 03 , OF , 1 F ,  39 , 7 9 , FF , 

FF , FF 
1 40 DATA 2A , 2A , 2A , 4A , 4A , 52 ' 

92 ' 92 
1 50 DATA CO , FO , F8 , 9C , 9E , FF , 

FF , FF 
1 60 DATA 54 , 54 , 54 , 52 ' 52 ' 4A , 

49 ' 49 
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4 . 2 . 1 .31  ON STOP GOSUB 

To set  up l ine numbers  for BASI C  to 
trap to when the CTRL-STOP key a re 
pre s s e d .  

Cas se t t e , D isk 

ON STOP GOSUB < l ine number ) 

When the trap occurs an automa t ic 
STOP is  execute d so receive trap s can 
never take p la c e .  The RETURN f rom 
the trap routine wil l automa t i c a l l y  
d o  a STOP ON unl e s s  a n  exp l ic it STOP 
OFF ha s been per forme d ins ide the 
trap rou tine . 

Event trapp ing doe s no t take p lace 
when BAS I C  is  not execut ing a 
program . When an error trap 
( re su l t ing f rom an ON ERROR 
s t at ement ) takes p lace this  
automa t ical ly d i s ab le s  a l l t rapp ing 
( in c luding ERROR , STRIG,  STOP , 
SPRITE , INTERVAL and KEY ) . 

1 0  CLS 
20 ON STOP GO SUB 70 
30 STOP ON 
40 PRINT "x" ; 
so GOTO 40 
60 END 
70 STOP OFF 
80 PRINT : PRINT "END" 
90 RETURN 60 

On pre s s ing CTRL-STOP , l ine 20 
renders  l i ne 70 to be executed  and 
"END" wil l be printed without the 
" 1\  C" p rintout . 
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D e l et e  l ines 20 , 30  and 60 and try 
br eak ing the program by  p r e s s ing 
CTRL-STOP . 

1 0  ON STOP GOSUB 40 
20 STOP ON 
30 GOTO 30 
40 RETURN 

To break th i s  program ,  power o f f the 
compute r .  



4 . 2 . 1 . 32 ON STRIG GOSUB 

To s e t  up l ine numb er s  for BASI C  to 
tr ap to when the trigger  button i s  
pre s sed . 

Cas s e tt e ,  D isk 

ON STRIG GOSUB l i st  of l ine numbers  

When the trap occurs  an  automa t ic 
STRIG ( n ) STOP is  execute d so rece ive 
t raps c an never take p la ce .  The 
RETURN f rom the trap rou tine w i l l 
automat i c a l ly do a STRIG ( n ) ON unl e s s  
an exp l icit  STRI G ( n )  OFF ha s been 
per formed ins ide the trap rout ine . 

Event trapp ing doe s no t take p l ace  
when BASIC  is  not execu t ing a 
program . When an error trap 
( re su l t ing f rom an ON ERROR 
statement ) takes p lace th i s  
automa t i c a l ly d i s ab l es a l l  t rapp ing 
( including ERROR , STRIG , STOP , 
SPRITE , INTERVAL and KEY ) . 

1 0  
20 

3 0  
40 
so 

60 

70 

ON STRIG GO SUB so ' 60 ' 
STRIG ( O )  ON : 
STRIG ( l )  ON : STRIG ( 2 )  
FOR T = 1 TO SOO NEXT 
GOTO 30 
PRINT "SPACEBAR" 
STRIG ( O) OFF : RETURN 
30 
PRINT "JOYSTICK I"  : 
STRIG ( l  ) OFF : RETURN 
30 
PRINT "JOYSTICK II  I I  : 
STRIG( 2 ) 0FF RETURN 
30 

70  

ON 
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Pre s s  spacebar , trigger b u t t on on 
j oy s t ick connected to port 1 and 
port 2 one at a time . 

P er l ine 10 , the p rogram f low w i l l  
be directed  to l ine 50 as the 
spacebar is  pre s se d ; to l ine 60 as  
the trigger button on  j oyst i ck 
connecte d  to port 1 ;  to l ine 70 as  
the trigger button on  j oyst i ck 
connecte d  to port 1 ;  to l ine 70 as  
the tr igger button on  j oyst ick 
connected to port 2 .  Once l ine 50  
is execute d ,  depre s s ing the  spacebar 
wi l l  not be detecte d .  L ikew i se for  
l ine s 60 and 70 . 



4 . 2 . 1 . 33 OPEN 

To a l locate a buf f er for I / O  and set  
the mode that wi l l  be  used  with the 
buf fer . 

Cas sett e ,  D isk 

OPEN " device des criptor  
[ f i lename ] " [ FOR mode  ] 
AS [# ]  fi l enumb er 

This s t at ement opens a d evice for 
further proce s s ing . 

mode is one of  the f o l low ing s : 

OUTPUT 

INPUT 

APPEND 

Spe c i f ies  se qu ent i a l  
output mode 

Spec i f i e s  se quent i a l  
input  mode 

Spec i f ie s  se quent i a l  
append mode 

f i l ename For ca s s e tte  ver s i on ,  
a s t r ing o f  6 characters ( maximum) is  
a l lowe d .  Disk  f i l e  names can  be  a 
maximum of  6 characters in l eng th 
with an opt i ona l character extens i on 
that i s  preceded by a decimal po int . 

f i lenumb er is an integer 
who se va lue is  between one and the 
maximum number of  f i l e s  spe c i f ied  in 
a MAXFILES s tatement . I t  i s  the 
number that is  as sociated  with the 
f i l e  for as  l ong as it  is  OPEN and is 
us e d  by other I / O  statement s to re fer 
to the f i l e .  

An OPEN mus t be executed  be fore any 
I / O  may be done to the f i l e  us ing any 
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of  the fo l lowing s t a t emen t s ,  or any 
s tatement or func t i on re qu i r ing a 
f i l enumber : 

PRINT # ,  PRINT # USING 
INPUT #,  LINE INPUT # 
INPUT$ , GET , PUT 

Every data f i le i s  re ference d by a 
f i lename and f i le numb e r .  The 
f i lename is the labe l you u s e  to 
ref er to the f i l e .  The f i l e number  i s  
wha t t h e  compu ter  u s e s  to re f er t o  
the f i l e . 

1 0  OPEN " 1  : DATA" FOR OUTPUT AS 
# 1 

20 A$ = ' ' EMPLOYEE ' '  
3 0  B $  = "NAME" 
40 PRINT # 1 ,  A$ , B $  
so CLOSE # 1 
60 C$ = "DEPARTMENT" 
70 OPEN " 1 : DATA" FOR APPEND AS # 

1 
80  PRINT # 1 '  C$  
90 CLOSE # 1 
1 00 OPEN " 1  : DATA" FOR INPUT AS # 

1 
1 1 0  LINE INPUT # 1 '  D1$  
1 20 LINE INPUT # 1 '  C 1 $  
1 3 0  CLOSE # 1 

Line 1 0  ins t ruc t s  the compu ter  to 
open or crea te a f i l e  on dr ive 1 
ca l l e d  "DATA" to wh ich we wi l l  output 
or wr i t e  informa t i on .  "#1 "  at the 
end of l ine 10  is  the fi l enumber for 
t he DATA f i l e  #1 . 

Line 70 - 90 reopen DATA f i l e  #1 , 
then rea d  in D 1 $  ( wh ich con s i s t s  of 
A$ and B $ )  and C 1 $  ( which con s i s t s  of 
C$ ) .  



4 . 2 . 1 . 34 PAINT 

To f i l l  in an 
figure of the 
starting at 

arbi t rary graph ic s  
spec i f ie d  f i l l  co l or 
coor dinate spe c i f ier . 

Cas s e t t e , D isk 

PAINT < coor dinate spec i f i e r )  
[ , < paint c o l or> ] 

< coor dinate  spe c i f ier) : see  the 
descrip t i on at PUT SPRITE s t at ement . 
PAINT doe s no t a l l ow < coor dinate 
spe c i f i er )  to be out of  the screen . 

( pa int co lor ) may range f rom 0 to 
1 5 . 

PAINT can f i l l  any figure , but 
paint ing j agged e dges  or very comp l ex 
f igure s may re s u l t  in an " ou t  of  
memory" erro r .  I f  this happens , you 
mus t use the CLEAR st atement to 
increase  the amount of s t ack space 
avai l ab le .  The pa int co lor  shou l d  be 
same as  border o f  obj ect . 

1 0  SCREEN 1 
20 COLOR 1 5 , 4 
30 LINT ( 50 ,  50 ) - ( 205 , 1 41 ) , 8 
40 LINE ( 50 ,  1 4 1 ) - ( 205 , 5 0 ) , 8 
50 CIRCLE ( 1 2 8 ,  96 ) '  90 ' 8 
60 PAINT ( 13 5 , 1 25 ) ,  8 
70 GOTO 70 

L ine 60 commands  the compu ter to 
s tart  paint ing at point ( 1 3 5 , 1 25 )  
us ing co lor number 8 ,  wh ich is  
magenta , t i l l  reaching a bor d e r .  The 
fina l  d i sp l ay is  a circ l e  b isected  by 
2 l ines  with its lower s ec t or 
co loure d .  
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4. 2 . 1 .35 PLAY 

To p la y  mus ic accor ding to mus ic 
macro l anguage . 

Cas sette , D isk 

PLAY < st ring expre s s ion  for vo ice 1 > 
[ , < s tr ing expre s s i on for vo ice 2 >  
[ , < st ring expre s s ion for 
voice 3 > ] ] 

st ring expre s s ion for vo ice n 
i s  a s t r ing expre s s ion con s i s t ing of  
single character mus ic command s . 

PLAY imp l ement s  a concept sim i l ar to 
DRAW by embedding a "mus ic macro 
l anguage" into a charact er s t r ing . 
When a nu l l  s t r ing is spec i f i e d ,  the 
voice  channe l remains s i le nt . The 
s ing le cha rac t er commands in PLAY 
a re : 

P lay the indicated  note in the 
current octave . A number s ign(#)  or 
p l us  sign ( + ) a f t erward s  indicates  a 
sharp , a minus s i gn ( - )  ind icates  a 
f lat . T he # ,  + or - is  not a l lowe d 
un le s s  it corresponds to a b lack key 
on a p iano . F or examp l e ,  B# is an 
inva l id note . 

PLAY " CDEFGAB " 

Oct ave . Set the cu rr ent oct ave for 
the fo l low ing notes . The re a re 8 
oc tave s , numbered  1 to 8 .  Each 
octave goes  f rom C to B ( CDEFGAB ) .  
Oct ave 4 is the de faul t octave . 

PLAY "OSGCAFECDGCABOS CDC" 



P lay no te n .  n may range from 0 to 
96 . n=O means re st . Th is  is  an 
a l ternat ive way of se l ec t ing no tes 
instead of speci fying the octave 
( 0  n ) and the no te name ( A-G ) . 
The C of  octave 4 i s  36 . 

PLAY "04CNON3 6 "  

S et the l ength of  the fo l l owing 
not es . The actual  no te l eng th is 
1 /n .  n may range f rom 1 to 6 4 .  The 
f o l low ing t ab l e  may he lp exp l ain 
this : 

LENGTH EQUIVALENT 

L1 who l e  note 
L2 ha l f  no te 
L3 one of  a t r ip l et of 

three ha l f  not e s  ( 1 /3 of 
a 4 b e at mea sure ) 

L4 quarter  not e  
L5 one of a quintup let  C 1 I 5 

of a measure ) 
L6 one of a quart er 

not e  trip let  

L64 s ixty-fourth no t e  

The l ength may a l so f o l low the no te 
when you want to change the l ength 
on ly for the note . For examp l e ,  A1 6 
is  e qu iva l ent to L1 6A .  The defau l t  
is  4 .  

PLAY "CDEFGAB L1 6 CDEFGAB" 
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P a u s e  re s t ) .  n may range from 1 to 
64 , and figures  of  the l ength of  the 
pause  in the same way as L ( l ength ) . 
The d e f au l t  is  4 .  

Dot or period  a f te r  a no t e  caus es  the 
no te to be p laye d  as a dot te d  note . 
Tha t is , i t s  l ength is  mul t ip l ie d  by 
3 / 2 .  More than one dot may appear 
afte r  the no te and the l ength is  
adj u s te d  accor d ing l y .  For examp l e ,  
"A • . .  " w i l l p la y  2 7 / 8  a s  l ength etc . 
Dots  may a l so appear af ter  the 
paus e ( R )  to s c a l e  the pau s e  l ength in 
the same way . 

PLAY "CDER2C . .  D • .  E . .  I I  

Tempo . S e t  the numb er of  quarter 
not e s  in a minu te .  n may r ange f rom 
32 to 25 5 .  The default  is 1 20 .  

PLAY "T32 CDEFGAB T255  CDEFGAB" 

Vo l ume . S et the vo lume of output . 
n may r ange f rom 0 to 1 5 .  The 
defau l t  is  8 .  

PLAY "VO CDEFGAB V1 5 CDEFGAB" 

Modu lat ion . Set per iod of enve lope . 
n may r ange f rom 1 to 6553 5 . The 
defaul t  is  255 . 

PLAY " S 1 0  M5 CDEFGAB" 

Pre ss  CTRL-STOP be fore t yp ing the 
fo l l owing command : 

PLAY " S 1 0  M11 1 1 5  CDEFGAB" 



Shape . Set shape o f  enve l ope . n 
may r ange f rom 1 to 1 5 . The de fau l t  
is  1 .  The pattern set  b y  th i s  
command a r e  as  f o l lows : 

o ,  1 ,  2 ,  3 ,  9 

4 '  5 '  6 '  7 '  1 5  ;1c__ _________ _ 

8 

1 0  

1 1  \j 
1 2  

13 

1 4 

PLAY "S1  CDEFGAB" 
PLAY " S 1 5  CDEFGAB" 
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Execute a spec i f i e d  st ring . 

1 0  A$ "04FAAAEGGGDFEDC"  
20 PLAY "04G05 C04GECEGCGE05CCXA$ ; "  

In a l l  of  the se command ss  the < n ) 
arg ument can be a cons tant l ike 1 2  
o r  i t  can be "=  < var iab le > ; " where 
variab l e  is  a the name of  a var iab l e .  
The s em i c o l on ( ; )  i s  re quire d  when you 
us e a vari ab l e  in this  way ,  and when 
you u se the X command . Otherwi s e ,  a 
semic o l on is opt i onal be tween 
c ommands . 

Not e that va lues  spec i f i e d  with above 
commands wi l l  be r e s et to the s y s t em 
defau l t  when beep sound is  generate d .  

Apart f rom the above l i s te d  
func t i ons , the computer ha s three 
s eperate channe l s  of  sound that can 
be p rogrammed individua l ly to p lay 
together to create chords . 
For examp l e : 

PLAY "0 1 CDE" , "03 EFC" , "OSGAB" 

This  command p lays three notes  in 
comb inat ion to create a cho r d .  A l s o  
e ach channe l can b e  p rogramme d to 
p lay  some th ing ent i re ly di f f erent 
f rom the others to create me l o dy and 
ha rmony part of a piece of  mus i c . 

Enj oy the p iece of mus ic created by 
the be l ow program . 



1 0  ONSTOP GOSUB 4 1 0 :  STOP ON 

20 CLS 

30 COLOR 1 5 ,  2, 2 

40 SCREEN 1 

50 LOCAT E ,  5 ,  88 : PRINT ' ' ..,."''""*** .. r*"":*i<1'd:�b''* .. ''****-1dddctt+.""*..,�-.'<-***·k·Jddd:k:� • •  

60 LOCATE 5 ,  96 : PRINT " *SPECTRA VIDEO ADS R ,  3 CHANNEL MUSIC DEMO*" 

8 0  COLOR 1 5 ,  1 ,  1 

90 PLAY " t60 l 1 6 sOm896 3 05 " ,  " t6 0l 1 6v10m8963o3 " ,  " t6 0 l 1 6 v 1 003m8963" 

1 00 PLAY "d-4 . Ob-g-e-8g-B-05d-80b-g-e-8g-b-g-8g-e-",  " r 1  r4 . b " ,  " r 1  r4 . g-" 

1 1 0  PLAY "g-8 f e-m26890d-1m8963 e-8g-8" ,  "03b- 2 " , "g-2" 

1 20 COLOR 1 5 ,  1 0 ,  1 0  

1 3 0  PLAY "A- 4 .05d-80b-8g-b-a-8 o5d-8ob-4o5 " ,  " of 2 g-4f2 : ,  " d-2e-8d-4 . d4" 

1 40 PLAY " e- 2 o b-4 . b805d-4. ob-g-e-8g-b-" , " b- 2 b-4 . b8od-2 e-4" , " e-2" 

1 50 PLAY "o5d-8ob-g-e-8g-b-g-8g-e-" ,  "d-4e-4d-8o3b8" , " o3b-40c4o3b-8a-8" 

1 60 PLAY " g-8f e-d-1r8o3 " ,  "b-2 . b- 2 " ,  "g-4od-4d-o3bb-a-g-8fe-d-4d-o2b" 

1 70 PLAY "b-od-e-8g-a-18bo 5d-e-g-4 1 1 6 " ,  " rB'od-2 . b-4" , "b-a-o3b 2 .  og-4" 

180 PLAY "f e-d-4v5d-s0obb-a-", " b-4" , "g-4o3 " 

1 90 PLAY "g-a-b-fe-g-d-o3bo f " ,  "e-8 . fe-8 . d-o3 b 8 " ,  "b8 . od-o3 b8 . b-a-8" 

2 00 PLAY " e-o3 b-a-od-o3c-B . od-f-a-bo5d-f-a-", "bb-a-2 . " , 1 1 a-g-f-2" 

2 1 0  PLAY "b8b-a-g-2b-8a-g-e-4 . d- ob " ,  "o5e- 2 . og-4o3 b 2 " , " ob l f 2 "  

2 20 PLAY " b-8a-g-e-4 . e-c " ,  "b4b- 2 " ,  "g-4o2b-8r8b-411 

230 COLOR 1 5 ,  1 3 , 1 3  

2 4 0  PLAY " o 2 b-8b-o3ce-fgb-oc8e - c " ,  ' 'oe-2o3a-41 1 ,  "o3g2 f4" 

2 50 PLAY ' ' e-8o3 b-oce-f gb-o5c8e-c ' ' ,  ' ' o2b-8 . o3ce-fgb-oc8e- c " ,  " g 20 f 4' '  

2 6 0  PLAY "e-8ob-o5ce- fg-b-o6e- 4 . " ,  "g8o3b-oce- fg-b-b 4 , " ,  "o4b-2o5b4 , "  

2 70 PLAY " 1 24d-e-d-o5b-8a-8 1 1 6v5a-s og:..f e- 1 2 4 " , "o5 a-8g-8b 4 .  o " ,  " f8e-2o" 

2 80 PLAY "e-8d-e d-1 1 6 ob-8a-4g-a-" , "b8a-8g-8a-4o3g-of " ,  "g-8f8e-8c4b8" 

2 90 PLAY " 1 8b- . g- 1 6 e-g-b-o 5 " ,  " 1 8 e - . d - 1 6 o3 b-od-e-" , " l 8o 3 b- . g-16e-g-b-o" 

300 PLAY "d-ob-g-e-4g-4b- , " ,  "g-e-d-o3b-4b4oe- , " ,  "d-o3b-g-e- 4g-4b- , "  

3 1 0  PLAY "g-1 6 b-o5d-e-g-b-g-" ,  "d-16 e-g-b-o5d-e-d-" ,  " g- 1 6 b-od-e-g-b-g-" 

3 2 0  PLAY "ob-4d-4r2o6d-4v4d-4 , s0 1 6 " ,  "o3c-4a-4og- 1g-" , " o 3 g-4f4oe-1 e-" 

330 PLAY " o5b-g-e-8g-b-o6d-8o5b-g-e-8g-b-g-8g-e-" , "g-g- 1 " ,  " e-e-1" 

340 PLAY " lg - f e-d- . ol Bbb-a- 1 1 6 " ,  "b-2 , d- 2 , 1 1 6 " ,  "g- 1 . l 1 6o 3 "  
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3 50 PLAY "g-a-b- fe-a-g-d-o3 b o f 1 1 ,  1 1 e-8 . f e-8 . d-o3b8 " ,  " b 8 o  od-o3b8 o b-a-8" 

360 PLAY "e-o3b-a-od-e-o3b-bo " ,  "bb-a-8 o b-b " ,  "a-g-£8 o g-a-" 

3 70 PLAY "d-e-o3 b-a-o " ,  " b 8b-a- " ,  " a-Bg-f-" 

380 PLAY "d-e-o3b-bog-a-b o 5 d-e-g-a - " ,  "a-8oe-8 d-e-g-a-b o 5 d-e- " ,  " fBg-a-211 

390 PLAY " 1 1 2 bo6D-E-0" , " L1 2G-A-BB " ,  "A-4A- 24" 

400 PLAY " s0m53 7 80o9-1 o " ,  " s0o6 r 1 6 d-1 o 1 1 ,  " s0o5r32b- 1 o 1 1 

4 1 0  COLOR 1 5 , 4 ,  5 
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4. 2 . 1 .36  PRINT # 
PRINT # USING 

To write  dat a to the spe c i f i e d  
channe l .  

Cas sette , D isk 

PRINT # < f i lenumb er > 
< expres s ion >  
PRINT # < f i  lenumb er > , USING 
< s t r ing expres s i on > ; 
< l i st of  expre s s ion> 

S ee PRINT/PRINT USING s tatements  for 
detai l s . 

1 0  OPEN " 1  : RECORD" FOR OUTPUT AS 
# 1 

20 A$ = "AMT 1 "  : B$  = "AMT 2" : 
C$  = "AMT3 " 

30 A = 1 2 . 23 5  : B 64 . 2  
c = 1 29 . 6 53 

40 PRINT # 1 ,  A$ , B$ , C$ 
50 PRINT # 1 ,  USING " $ $### . ##" ; 

A ,  B ,  c 
60 CLOSE # 1 
70  OPEN " 1  RECORD" FOR INPUT AS # 

1 
80 LINE INPUT # 1 ,  D$ 
90 CLOSE # 1 

Line 20 and 30 define the variab les . 
L ines 40 and 50 ins truct the computer 
to write  them on the di s k .  The 
command "PRINT # 1 ,  USING" wr ites  
numeric  dat a to di sk without exp l icit  
de l im i te rs . The  c omma at  the end of  
the format string serves to  seperate 
the items in the d isk  f i l e . 
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4 .  2 . 1 . 37 PSET 
PRESET 

To s e t / re s et the spec i f ie d  
coordinate . For the detai l o f  the 

coor dinate spec i f ier  , see the 
descript i on at PUT SPRITE s t atement . 

Ca s s e t t e , D isk 

P SET < co or dinate spec i f ier > 
[ , < c o l or > ] 
PRESET < coor dinate spec i f i e r  
[ ,  < co l or> ] 

< co or dinate spec i f ier> 
coordinates  f or d rawing or s et t ing a 
dot ; may be e i ther ab so lute or 
re l a tive . 

< co lor > : integer f rom 0 to 1 5  
which a s signs dot co lor . 

PSET/PRESET draws a dot at the 
as signed pos i t i on on the screen . 

PRESET al l ows the at t r ibute argument 
to be l e f t  o f f  and it is de f au l te d  
t o  foreground co l or . 

The on ly d i ff erence b etween P SET 
and PRESET is that if no < co lor > is 
g iven in PRESET s tatement , the 
ba ckground co l or is se l ecte d .  When a 
< co l or >  argument is g iven , PRESET 
is iden t i c a l  to PSET . 

I f  the < coor d ina te spec i f ier > i s  
out of  range , no act ion is taken and 
an e rror is  g iven . If  < c o l or > is  
larger than 15  then th is  wi l l  re s u l t  
i n  an i l l eg a l  func t i on ca l l . 



1 0  SCREEN 2 
20 FOR Y = 60 TO 1 20 
3 0  P SET ( 1 00 ,  Y ) ,  6 
40 FOR I = 1 TO 20 NEXT 
50 PRESET ( 1 00 ,  Y )  
60 NEXT 

The appearance and di sappearance of  
a point creat e s  the impres s i on of 
mot ion f rom top to bottom of  the 
screen .  L i ne 40 is mer e ly a time 
de l a y .  
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4 .  2 . 1 . 38 PUT 

To wri t e  a recor d  f rom a random 
buffer  to a random disk f i l e .  

D isk 

PUT [#] < f i l enumber > [ , < record  
numb er > ] 

< f i lenumb er > is the number under 
which t he f i le was OPENe d .  If 
< record  numb er > is omit te d ,  the 
record wi l l  have the next ava i l ab l e  
reco r d  numb er a f ter  the l a s t  PUT . 
The l arge st  p o s s i b l e  recor d  number 
is 3 2 7 6 7 . The sma l l e s t  record 
numb er is  1 .  

PRINT# and PRINT# USING may be used  
to put characters  in  the random 
f i le  b uf f er be fore a PUT statement . 

Any a t t empt to read or wr ite  past  
the end  o f  the buf f er cau s e s  
"F i e l d  overf low" error . 

10  INPUT "DATE : " ;  D$ 
20 INPUT " DEMO : " ;  M$ 
30 OPEN " 1 : MEMO" AS #1 
40 F IELD #1 , 10 AS D$ , 20 AS M$ 
50 LSET A$ = D$ 
60 LSET B$ = M$ 
70 PUT #1 , 20  
80 CLOSE #1 

A random f i l e  name d "MEMO" is 
opene d  to have data wr itten into 
it . Line 70 wri t e s  the data f rom 
the b u ff er to the diskette . 



4. 2 . 1 .39  PUT ( graphics ) 

To output  graphic pat terns in the 
a s s ig ne d  pos i t i on on the s creen . 

Cas sett e ,  D isk 

PUT ( x ,  y ) , < ar ray name > , [ ,  
< opera t i on > ] 

( x ,  y ) : coordinates  of  the 
upper l e f t -hand corner of the 
rectangular reg ion on the screen . 

< ar ray name > : name o f  numerical  
array containing graphic pat tern 
b e ing output on t he screen . 

< op eration > as s ignment  of 
operation to be p er forme d w i th data 
already d i sp l ayed on the screen 
when a graphic pattern i s  output on 
the screen . Operat ions inc l ude 
P SET , PRE SET , XOR , OR and AND .  
If  omit te d ,  it i s  interpre t e d  as 
XOR . 

In contrast  to GET , PUT caus es  the 
array data to be output on the 
screen . For < operation > ,  the 
fol low ing may be se lecte d .  

PSET : Output the g raphic pattern 
con t ai ne d  in the arra y  on the 
screen as  is  ( opposite  operat ion 
f rom GET ) .  

PRESET : Reverse  the graphic 
pattern conta i ne d  in the a rray and 
output it on the screen ( s imilar  to 
a pho tographic neg a t ive ) .  
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AND : The re su l t  of  comb ining the 
graph i c  pattern contained  in the 
array and the dat a al ready 
d i sp lay e d  on the screen on a one to 
one ba s i s  us ing AND is output on 
the s c re en . 

OR : The g raphic pattern in the 
arra y  is output on the s creen 
over l app ing the dat a a l re a dy 
d i sp layed there . 

1 0  S CREEN 1 
20 DEFINT c 
30 CIRCLE ( 1 28 ,  96 ) ,  8 
40 LINE ( 1 2 8 , 1 04 )  - ( 1 1 2 ' 1 1 8 )  
so LINE - ( 1 44 , 1 1 8 )  
60 LINE - ( 1 2 8 ,  1 04 )  
7 0  D IM C ( 30 ,  35 ) 
80 GET ( 1 10 , 8 0 )  - ( 1 60 ,  1 20 ) ' c 
90 PUT ( 20 ,  1 6 ) ,  c ,  PSET 
1 00 PUT ( 40 ,  16 ) ,  c ,  P SET 
1 1 0  PUT ( 60 ' 1 6 ) '  C ,  PSET 
1 20 PUT (80 , 16 ) '  c ,  PSET 
130  GOTO 130  

Lines  3 0  through 60 represent the 
figure d rawn . L ine 70 creates  a 
rectangular  array large enough to 
ho l d  it . After g e t t ing the image 
on l ine 80 , it is put to di f f erent 
l ocat ions as spec i f ied  on l ines 90 
through 1 20 .  



4 . 2 . 1 . 40 PUT SPRITE 

To s e t  up spr i t e  attribute s . 

Cas s e tt e ,  D isk 

PUT SPRITE < sp r i t e  p lane numb e r >  
[ , < coor dina te spec i f i er> ] 
[ ,  < co lor > ] [ ,  < pa t t e rn number> ]  

<spr ite  p lane number > ranges f rom 0 
to 3 1 . 

< co or dinate spe c i f ier> always can 
come in one of  two f orms : 

STEP ( x of f se t , y o f f se t ) or 
( abs o lute x ,  abs o l u te y )  

The f i r s t  form is  a p o int  re lative 
to the mo st  recent p o int refe rence d .  
The second form is  more common and 
d i rect ly ref e rs to a po int without 
regard to the l a s t  po int re ference d .  
Examp l es a re : 

( 1 0 ,  1 0 )  
STEP ( 10 , 0 ) 

( 0 ' 0 )  

Abs o l u te form 
O f f s et 10  in x 
and 0 in y 
Orig in 

Not e  that when BAS I C  scans coor dinate  
va lue s it w i l l  a l low them to be 
beyond the edge of  the screen , 
however  va lues  outs ide t he integer 
range ( -3 2 768 to 3 2 7 6 7 )  wi l l caus e  an 
over f low erro r .  And the va lues 
out s ide  the screen wi l l  be 
sub s t ituted with the neare st  pos s ib l e  
va l ue . For exampl e ,  0 f o r  any 
negat ive coordinate spec i f ication .  
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Not e that ( 0 , 0 ) is a lways the upper  
left  hand corner .  I t  may s eem 
st range to s t art numbering y at the 
t op so the bot tom l e f t  corner i s  
( 0 , 1 9 1 )  i n  high-re so lution ,  b u t  thi s  
is  the s t andar d .  

Above des cript ion can be app l ie d  
wherever graphic coordinate i s  use d .  

x coor dinate : x may range f rom -32 
to 2 55 . y coor dinate : y may range 
f rom -32 to 1 9 1 . If  208 (&HDO ) is  
g iven to y ,  a l l  spr i te p lanes behind 
di sappear unt i l  a va lue  other than 
208 is g iven to that p l ane . I f  2 09 
(&HD 1 ) is  spec i f ie d  to y ,  then tha t  
spr i te di s appears f rom the screen . 
Re fer to VDP ( Video Disp lay  
P roce s s or )  manual  f or further 
det ai l s . Thus to erase a spr i t e , set  
y to  2 09 . To era se a l l  the spr ites  
fo l l owing a spec i f i c  
< sp r ite-p l ane > , se t the y va l u e  
t o  208 . 

When a f i e l d  is  
va lue i s  u se d .  
defau l t s  t o  the 
co l o r .  

omit t e d ,  the current 
At s tart up , c o l or 
curr ent foreground 

< pa t t ern number > spec i f ie s  the 
pattern of  the spr ite , and must be 
le s s  than 256  when s i z e  of  sp r i t e s  is  
0 or 1 ,  and must be l e s s  than 6 when 
s i z e  o f  sprites  is  2 or 3 .  < pattern 
number> defau l t s  to the < sp r i te 
p l ane number > • See a l s o  SCREEN 
s t atement and SPRITE$ var iab l e .  



1 0  FOR I = 1 TO 8 
20 READ A$ 
30 B$ =B $ + CHR$ ( VAL 

( "&B " + A$ ) )  
40 NEXT 
50 SCREEN 1 ,  1 
60 SPRITE$ ( 0 ) B $  
7 0  PUT SPRITE o ,  ( 1 2 8 ,  96 ) '  

1 5 ,  0 
80 GOTO 80 
90 DATA 0 
100 DATA 00 1 1 1 1 00 
1 1 0  DATA 001 00000 
1 20 DATA 00 1 1 1 1 00 
130  DATA 000001 00 
1 40 DATA 00000 1 00 
1 50 DATA 001 1 1 1 00 
160  DATA 0 

What you see  on the screen i s  the 
character "S" in wh ite . 

Lines  90 to 1 6 0  specify  the sprite ' s  
shap e .  There a re 8 characters  on 
each dat a statement . 
The zeros  make the d i sp lay 
transparent at that po int of the 
shape whi le the ones are the 
po ints  l i t  up . 

Lines 1 0  to 40 se t up a loop to 
read data . 
Line 30 conver t s  dat a into  b inary 
s t r ing s ,  appending e ach one to the 
previous st ring and s t ore  th i s  shape 
un i t  in B $ .  

Line 60 pick s  spr i t e  numbered  0 .  I t  
carries  the shape contained i n  B $ . 

Lin e  70 puts  the sprite#O that i s  
spec i f ie d  i n  l ine 60 o n  p lane 0 at 
po s i t ion ( 1 28 ,  96 ) us ing co l or #15 . 
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Spr ites  a re not limited to 8 by 8 
pixe l s . They can be p lace d within 
a 16  by  1 6  box . 

When SCREEN s i ze 0 or 1 is  se l ec t e d ,  
the sprite  s i z e  is  l imited  t o  8 b y  8 .  
I f  s i z e  2 is  se l ected , the use  of 1 6  
by 1 6  box is  a l lowe d .  The f o l lowing 
exampl e  i l lustrates  how the 16 by 1 6  
box i s  f i l le d :  

1 0  S CREEN 1 ,  3 
20 FOR X = 1 TO 3 2  
3 0  READ A$ 
40 RESTORE 
so S $  = S $  + CHR$ ( VAL ( "&B" + 

A$ ) )  
60 SPRITE $ ( 0 ) = S $  
70 PUT SPRITE o ,  ( 1 2 8 ,  96 ) '  

1 5 '  0 
80 NEXT 
90 GOTO 90 
1 00 DATA 1 1 1 1 0001 

Not ice that th e computer  f i r s t  f i l l s  
an 8 x 1 6  box and then f i l l s  the 
a d j acent 8 x 16 box to make a 16 x 1 6  
box . 



4 . 2 . 1 . 41 SAVE 

To save a BASI C  program fi l e  to the 
spec i f ie d  device . 

Cas s e te e ,  D isk 

SAVE " [ < dev ice des criptor ) ] 
< f i lename > " [ , A , ] 

< dev ice des criptor ) : For ca s s e t te , 
this  c an e i ther be " CAS : "  or s imp ly 
omit th i s  part . For disk drive , it  
shou ld be " 1 : "  or " 2 : "  d ep en ding on 
which di sk drive is in use . 
< f i lename ) For ca s s e t te vers ion , 
a s t ring of 6 characters  (maximum) is  
al lowe d .  D isk  f i lenames c an be a 
maximum of 6 characters  in l ength 
with an opt iona l character extension 
that i s  preceded by a dec ima l  point . 
The maximum numb er of  charac ters  in 
an extens ion is  3 .  If the f i l e  name 
is more than 6 character s , BAS IC 
in ser t s  a dec ima l  po int after the 
s ixth character and uses  the next 
three characters  as an extens ion . 
Any addit iona l points  a re ignore d .  

When saving t o  ca s s e t te , i t s  motor 
is  turne d  on and the f i l e  is  wr itten 
to the tape . 

If a f i le with the same fi l ename 
a lread ex i s t s  on the disk e t t e ,  it  
wil l be wri t t en over . 

The "A" op t i on saves the program 
in ASC I I  forma t . Otherw is e ,  BAS I C  
saves the f i l e  in a compres sed b inary 
( token i z e d )  format . ASC I I  fi l e s  take 
more space . S ome t ypes of acce ss  
re qu ire  that fi les  be in ASCII  
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format . For examp l e ,  a f i l e  intende d 
to be merged  mus t be save d  in ASC I I  
format . 

SAVE " CARACE" 
S ave the program in memory  on tape 
und er the f i lename " CARACE" .  

SAVE " 1  : SYSGEN . BAS" 
The program SYSGEN . BAS is s aved on 
the di sket te in drive 1 .  



4 . 2 . 1 . 42 SCREEN 

To as s i gn the screen mode and spr i t e  
s iz e . 

Cas sett e ,  D isk 

SCREEN [ < mode > ] [ ,<spr i t e  s i ze > ] 

<mode > 
text mode  0 :  40 X 24 

1 :  2 56  X 1 92 
2 : 64 X 48 

high re s o lu t ion mode 
low re s o l u t i on mode 

< spr i t e  s ize > determines the 
s i z e  of sprite . 
0 :  8 x 8 unmagni f ie d  
1 :  8 x 8 magni f ie d  
2 :  1 6  x 1 6  unmagni f ie d  
3 :  1 6  x 1 6  magni f ied  

1 0  SCREEN o ,  1 
20 LOCATE 1 0 ,  1 0  : PRINT 

" BEETHOVEN" 
30 FOR I = 1 TO 500 
40 NEXT 
so SCREEN 1 . 1  
60 LOCATE 80 , 80 : PRINT 

" BEETHOVEN " 
70 FOR I = 1 TO 500 
80 NEXT 
90 SCREEN 2 ,  1 
1 00 LOCATE 20 , 60 PRINT 

" BEETHOVEN" 
1 1 0  GOTO 1 1 0  

Thi s  examp l e  demon s t rat e s  the 
di fferent  p r intout e ff e ct of  three 
modes . Although the characters  
printed  on  screen by l ines 20  and 60  
are very  s imi l ar ,  no tice  the 
different l ocat ions of cursor  
po s i t i on , 
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As the screen mode is changed to 2 
in l i ne 90 . The p r intout characters  
are much larger . 



4 . 2 . 1 . 43 SOUND 

To wri t e  va lue  dire c t l y  to the 
reg i s ter o f  PSG 

Cas sett e ,  D isk 

SOUND <reg is ter o f  PSG ) 
< va lu e  to  be  wr i t t en > 

< reg is  ter  of  PSG> : PSG 
( P rogrammab l e  S o und Generator ) has 13 
avai l ab l e  reg i s te r s  (1  to 1 3 ) .  
< va lue  to  be wr i t t en >  r anges f rom 
1 to 2 5 5 . 

Bas ica l ly ,  the fo l l owing b locks in 
the PSG p roduce some programmed 
sound s : 

Tone Generators  
Produce the ba s i c  s quare wave tone 
f re quenci e s  for channe l A ,  B ,  C .  

Noi se Generator 
P roduce a f re quency modu lated  ps eudo 
r andom p u l se width s quare wave 
output . 

Mixe rs 
Comb ine the outputs  o f  the Tone 
Generators  and the Noise  Generator . 
One for each channe l ( A ,  B ,  C ) . 

Amp l it ude  control 
Provide  the D/A Converters  with a 
f ixe d or var iab l e  amp l it ude pattern . 
The fixed  amp l it ude  is under direct  
CPU control ; the var iab l e  amp l itude 
is  accomp l i shed by us ing the ou tput  
of  the  Enve lope Generator .  
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COARSE TUNE REGISTER 

The PSG has 3 tone channe ls  A ,  B and 
C .  The f re quency for each channe l is 
ob taine d  by coun t ing down the input 
c l ock by  16 times the p rogramme d 1 2 -
b it Tone Period  va lue . E ach 1 2 -b i t  
va lue i s  ob tained  b y  comb in ing the 
conten t s  of the r e l a t ive Coarse  and 
F i ne Tune reg i s ters , as i l l u s t rated 
in the f o l low ing : 

FINE TUNE REGISTER 

The fo l l owing e quat ions des cribe  the 
re l a t ionship b etween the d e s i re d  
output tone f re quency and the input  
c l ock f re quency and Tone P e r iod : 

(de s i red tone f re quency) = < input c l ock f re quency > 
1 6�'< < tone period> 

(to ne per iod) 256�< < coarse tune va lue> 
+ < f ine tune va lue ) 

The above va lues  shou ld be c a l cu l a ted  
on  dec ima l  ba s i s . 

CHANNEL 

A 
B 
c 

COARSE TUNE 
REG ISTER 

R1 
R3 
RS 

FINE TUNE 
REG ISTER 

RO 
R2 
R4 
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For examp le 

10  INPUT "ENTER FREQUENCY" ; A 
20 F 3 5 7 9 545 I ( 1 6* A)  
30  H = F I 2 56 
40 L = F AND 2 5 5  
5 0  S OUND O ,  L 
60 SOUND 1 ,  H 
70 SOUND 8 ,  1 5  : PRINT "VOLUME 

CONTROL OF CHANNEL A" 
80 SOUND 7 , 254 : PRINT "&B 1 1 1 1 1 1 1 0 

TO ENABLE CHANNEL A" 

The f re quency of the noise  s ou rce is  
ob t aine d  by  c ount ing down the input 
c l ock by  16  times the r e s u l t  by the 
programmed 5-bit Noise  Per iod va lue . 

R6 I B 7 B6 B5 B4 B3 B2  B1 BO I 
'---v---J 

NOT USED 5-BIT NOI SE PERIOD 
TO NOISE GENERATOR 

The n o i s e  f re quency e quation is 
< input c l ock f re quency ) 

< de s i re d  noi s e  f re quency> = 1 6�'< < no i se period) 

250  

The ampl it udes o f  the s i gna l s  
generated b y  each o f  the three D IA 
Coverter s  ( one  each of  channe l s  A ,  B 
and C )  is  determined  by the contents 
of the lower 5 bit s ( B4 to BO)  of 
reg i s te rs R8 , R9 and Ri O .  

The amp l itude "mode" ( b i t  M )  se l ec t s  
e ither fixe d leve l amp l i tude  ( M=O)  or 
va riab l e  l evel  amp l t iude ( M=i ) .  Bits  
L3 to LO , de f ining the  va lue of  a 
fixed  l evel amp l t iude are on ly ac t ive 
when M=O .  Va lue for vo lume r anges 
f rom 0 to 15 with 15 be ing the 



loude s t .  When M=1 , the amp l i t ud e  of 
each channel  i s  det ermined by the 
enve lope pattern as de f ine d  by the 
Envelope Genera tor ' s  4 bit  ou tput E3 
to EO . 

The amp l i t ude mode ( b it M )  c an be 
regarded as  an " enve l ope enab l e "  
b i t .  When M=O the enve lope is  not 
used  and when M=1 the enve l ope  is 
enab led . 

Val ue for  vo lume ranges f rom 0 to 1 5  
w i th 1 5  b e ing the l oude s t . 

For examp l e  

10  SOUND o ,  1 00 
20 S OUND 1 '  0 
30 SOUND 7 ,  254 REM TURN ON 

CHANNEL A ( MIXER) 
40 FOR I = 1 5  TO 0 STEP -1  
so S OUND 8 ,  I 
60 FOR J 1 TO 200 : NEXT J REM 

DELAY 
70 NEXT I 

Th i s  p rogram r ende rs a high p i tche d 
sound fad ing away  because  of  t. he 
dec reme nt of  vo lume f rom 1 5  to 0 .  

The amp l itude  cont ro l rE! g i s ter  can 
a l so be used  to d i rect the enve lope 
pe r i od of each channe l ,  by se t t i ng 
t he amp l i tud e  channe l to a va lue of 
16 (&B 1 0000 ) , the ampl i tud e  of  the 
c o r re sp ond ing channe l wi l l  be 
contro l led  by reg is te r  1 1 , 1 2  and 1 3 . 
S ee the Enve lope Per iod  Control  f or 
d i!t a i  l s . 
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Reg i s t er 7 i s  a mul ti-f unc t i on Enab l e  
reg is ter which contro l s  the three  
Noi se /Tone Mixe r s  and the two general  
purpo se I / O Por t s . 

The Mixer comb ines  the no i s e  and tone 
f re quencies  f or e ach of  t he three 
channe l s . The det ermination  of  
combin ing ne ithe r ,  e ither or both 
no i s e  and tone f re quencies  on each 
channe l i s  made by  the s ta t e  of  b it 0 
to b it 5 of  reg is ter 7 .  The 
direction ( input or output ) of the 
two general  purpo se I / O  Por t s  ( I / OA 
and I /OB ) is  determined  by the s t a te 
o f  bit s B7  and B6 o f  R7 , which are 
igno re d  by BAS IC . For the b it 
logical  va lue  1 di sab les  the 
channe l wh i l e  0 enab l e s  it . 

D is ab l ing no ise  and tone doe s no t 
turn o f f  a channel .  Turn ing a 
channe l o f f  can on ly be ac comp l i shed 
by  wr it ing a l l  zeros into the 
corresponding Amp l itude Cont r o l  
reg i st er R8 , R9 o r  R1 0 .  

For examp l e  

SOUND 7 ,  &B 1 1 1 1 1 1 1 0  
Turn on tone channe l A .  

SOUND 7 ,  &B 1 1 1 1 0 1 1 0  
Enab l e  both noi s e  and tone channe l A .  

To accomp l i sh the gener a t i on o f  
f a i r l y  compl ex enve l ope pattern s , 
two independent me thods of  control  
ar e provided in the PSG : f irs t ,  
it  is  pos s i b l e  to vary the f re quency 
of  the enve l ope us ing reg i s ters  R11  
and R1 2 ;  and s ec ond , the  r e l a t ive 
shape and cyc l e  pattern of the 
enve lope can be var ie d us ing reg i s t er 
R13 . 



The f re quency of  the enve l ope i s  
ob tained  b y  f ir s t  count ing down the 
input c l ock by  25 6 ,  then by  fu rther  
c ount ing down the  r e su l t  by the 
programmed 1 6 -b i t  Env e l ope Per iod  
value , which i s  obt aine d  by  
comb ining the contents  of  the 
Enve lope Coar se and F i ne Tune 
reg isters . 

R 1 2  ENVELOPE COARSE TUNE R l l  ENVELOPE F INE TUNE 

I B 7 I B6 I B5 I B4 I B3 I B2 I Bl I BO I I B7 I B6 I B5 I B4 I B3 I B2 I Bl I BO 

( "'i 
I EPl l E P 1 4 1 EP13 1 EP1 2 I EPl l l EPlO I EP9 1 EP8 1 EP7 I EP6 I EP5 I EP4 I EP3 I EP2 I E P 1 I EPO 

1 6-BIT ENVELOPE PERIOD TO ENVELOPE GENERATOR 

The 16-b i t  va lue  programmed in the 
c ombined Coar se and F i ne Tune 
reg is ters  is a period va l ue - the 
hi�her t he va lue in the reg i s te r s , 
the lower the re su l tant enve l ope  
f re quency . 

The enve l ope f re quency e quat ions are : 

< input c l ock f re quency ) 
<de s i re d  enve l ope f re quency) = 2 56�·� < enve l ope period) 

enve l ope period = 256�� < coarse  tune reg i s t er va l ue ) 
+ < fine t une reg i s t er va lue ) 

The Enve lope Generat or further counts  
down the enve lope f re quency by  1 6 ,  
produc ing a 16-s tate per  cycle  
envelope pattern as de f ined  by  i t s  
4-b it  counter output E 3  E2 E1  EO . 

The s hape and cyc l e  pat tern o f  any 
d e s i red enve l ope is accomp l is hed  by  
contro l l ing the  c ount pat tern ( count 
up / count down ) of the 4-b it  counter 
and by  de f in ing a s ing l e-cyc l e  or 
repeat-cyc l e  pat tern . 
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Thi s enve l ope shape /cycle  cont ro l is  
contai ne d  in the  lower 4-b i t s  
( B3 - BO ) of  reg is ter R13 . 

R13  ENVELOPE SHAPE / CYCLE CONTROL REG ISTER 

I E7 I E 6 I E5 I E4 I E3 I E2 I E1  I EO I FUNCTION : 
e===�v======7-�-r���IC�--� HOLD 

NOT USED �--------� ALTERNATE 

Hol d 

Alt ern a t e  

A t t ack 

Con t i nue 

2 54 

'----------.) ATTACK 
�-----------� CONTINUE 

( TO ENVELOPE 
GENERATOR ) 

The de f in i t i on o f  e ach f un c t i on is  
as f o l lows : 

When set  to logic " 1 " ,  l imit s the 
enve lope to one cyc l e ,  ho l d ing the 
last  count of  the enve lope counter 
( E3 - EO) . 

When set  to logic " 1 " , the enve lope 
c ount er reve r s e s  count direct ion 
( up-down ) a f te r  each cyc l e . When 
bo th the Ho ld b i t  and the A l ternate 
bit are one s , the enve lope counter  
is  res et  to i t s  ini t i a l  count 
be fore ho lding . 

When set  to log ic " 1 " ,  the enve lope 
counter wil l count up ( at tack)  f rom 
E3 E2 E1 EO = 0000 to E3 E2 E1 EO 
1 1 1 1 ; when set  to logic "0" , the 
enve lope c ount er wi l l  c ount down 
( dec ay)  from 1 1 1 1  to 0000 . 

When set  to log ic " 1 " ,  the cyc l e  
pa ttern wil l  b e  a s  defined by  the 
Ho ld b i t ;  when s et to log ic "0" , 
the enve l ope generator wil l reset  
to  0000 af t er one cyc l e  and ho ld at 
that count . 



R13 BITS 

B3 B2 B1 

c A 

0 L 
N A T 
T T E 
I T R 

N A N 

u c A 

E K T 
E 

0 0 X 

0 1 X 

1 0 0 

1 0 0 

1 0 1 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

1 1 1 

G iven b e low i s  a char t  o f  t he b inary  
count se quence o f  E3  E2 E l  EO for  
e ach comb inat ion o f  Ho ld , A l terna t e , 
Att ack and Continue . When se l ec t e d  
b y  the Amp l it ude  Control  reg i s t e r s , 
these outputs are used  to amp l it ude  
modu late the output o f  the Mixers . 

ENVELOPE SHAPE/CYCLE CONTROL 

BO 

H 

0 
L 

D 

X 

X 

0 

1 

0 

1 

0 

1 

0 

1 

GRAPHIC REPRESENTATION OF 

ENVELOPE GENERATOR 

OUTPUT E3 E2 E1 EO 

� 

� 

/W1/W1/W 

� 

ENVELOPE PERIOD 

( DURATION OF ONE CYCLE) 

SELECTED 

VALUE 

0 '  1 , 2 '  3 

4 '  5 '  6 ,  7 

8 

9 

1 0  

1 1  

1 2  

13 

14 

15 
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Now try the fol lowing example : 

1 0  SOUND o ,  1 00 
20 SOUND 1 '  0 REM TONE CHANNEL A 
30 S OUND 7 '  &B 1 1 1 1 1 1 1 0 :  REM ENABLE A 
40 SOUND 8 ,  1 6  REM ENABLE REG 11 , 1 2  
50 S OUND 13 , 1 4  REM SHAPE SELECT 
60 s = . 5  REM FREQ . 5HZ 
70 CLOK = 3 57 9545 
80  L = CLOK I ( 256* S )  AND 2 5 5  
90 H = CLOK I ( 2 56* S )  1 2 56 
1 00 SOUND 1 1 , L 
1 1 0  S OUND 1 2 , H 
1 20 END 
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4 . 2 . 1 . 44 SPRITE ON/OFF/STOP 

To act ivate / deac t i vate trapp ing 
of spr i t e  in a BAS IC p rogram .  

Ca s s e t t e ,  D isk 

SPRITE ON /OFF/ STOP 

A SPRITE ON s tat ement must be 
executed  to act ivate trapp ing of 
spr ite . Af ter S PRITE ON s tatement , 
if  a l ine number i s  spe c i f ie d  in the 
ON SPRITE GOSUB s tatement then every 
time BAS I C  star t s  a new s t a t ement it 
wi l l  check to see i f  the spr ites  
co inc ide . If so it  wil l per form a 
GOSUB to the l ine number  spec i f ied  in 
the ON SPRITE GOSUB s t atement . 

If  a SPRITE OFF s t atement has been 
execut e d ,  no trapp ing take p l ace 
and the event is  not remembe red  even 
if  it  doe s  take p l ace . 

I f  a SPRITE STOP s t atement has been 
execute d ,  no trapp ing w i l l take 
p la c e , but if  the spr it e s  co incide 
thi s  i s  remembered so an immediate  
trap wi l l  take p la ce when SPRITE ON 
is execute d .  

Ref er to ON SPRITE GOSUB . 
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4. 2 . 1 . 45 STOP ON/OFF/STOP 

To act ivate / deactivate  trapp ing of a 
CTRL-STOP . 

Ca s sette , D isk 

STOP ON /OFF/ STOP 

A STOP ON statement must be executed 
to act ivate trapp ing of a CTRL-STOP 
Af t er STOP ON s tatemen t ,  i f  a l ine 
number is spec i f i e d  in the ON STOP 
GOSUB s tatement then every time BAS IC 
starts  a new s t atement it w i l l  check 
to s ee if a CTRL-STOP was p re s se d .  
I f  so , i t  wil l per form a GOSUB t o  the 
l ine number spec i f ie d  in the ON STOP 
GOSUB s t atement . 

If  a STOP OFF statement ha s been 
execute d ,  no t rapp ing tak e s  p l ace 
and the event is  no t remembered  even 
if it does take p lace . 

If  a STOP STOP statement ha s been 
execute d ,  no trapp ing wi l l  take 
p l ace , but if  a CTRL-STOP is p re s e d  
th i s  is  remembe re d  so  an imme diate  
trap wi l l  take  p lace when STOP ON is  
execute d .  

Re fer t o  ON STOP GOSUB . 



4 . 2 . 1 . 46 STRIG ON/OFF/STOP 

To act ivate / deact ivate  trapp ing of  
trigger buttons o f  j oy s t icks in a 
BASIC  program . 

Cas s e t t e ,  D isk 

STRIG ( < n > )  ON /OFF / STOP 

n can be in t he range o f  
I f  n =0 , the space bar i s  
a trigger button .  I f  n 

0 to 
used  

is  1 '  

2 .  
for 
the 

tr igger of  j oyst i ck 1 i s  us e d .  Whe·n 
n is  2 '  j oy s t ick 2 i s  re f erenc� d .  

A STRIG ( n ) ON statement mus t be 
execute d to activate trapp ing takes  
p l ace  and  the event is  no t remembered 
even if  it does take p lace . 

If a STRIG ( n ) OFF statement i s  
execute d ,  t rapp ing w i l l  b e  disab led  
and the check on  the  tr i gg e r  s t at us 
wi l l  be suspende d .  A l s o  it  wi l l  not 
be maintained even if i t  is 
depres sed . 

If  a STRIG ( n ) STOP st atement is  
execute d ,  no t rapp ing w i l l  take 
p l ace , but if the trigger button is  
pre s se d  this is  rememb e re d  so  an 
immediate trap wi l l  take p lace when 
STRIG ( n ) ON is executed . 

Re fer to ON STRIG GOSUB . 
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4.  2 . 1 . 47 VPOKE 

To poke a va lue to a spec i f ie d  
location o f  VRAM . 

Cas se t t e ,  D isk 

VPOKE < addre s s  o f  VRAM > 
< va lue to be wr i t t en > 

< addre s s  of  VRAM ) can be in the 
r ange of  0 to 1 63 83 . 

1 0  VPOKE &H3 000 , &H1 0  
2 0  B � VPEEK (&H3000) 
30 PRINT B 
RUN 
1 6  
Ok 

Line 1 0  wri t e s  the va lue  &H1 0  into 
VRAM at the location &H3000 . L ine 20 
re ads  thi s  va lue  back . It  is  printed 
in d ec imal f igure b y  l ine 3 0 .  



4. 2 . 1 . 48 WIDTH 

Set the width of  disp lay  during text 
mode . 

Cas se tt e ,  D isk 

WIDTH < width of  screen in text mode > 

< wid th of  screen in text mode)is a 
va l i d  nume ric  exp re s s ion  returning 
an integer either 39 or 40 . The 
defaul t  is 3 9 . If the 80 - co lumn 
inter face cartr idge and moni t or a re 
insta l le d ,  then width 80  i s  a l s o  
val id as disk BAS IC is  r un .  

To se t the print e d  width in the 
number of characters  for the screen . 
Changing the screen wid th causes  the 
s creen to be c leare d .  

1 0  FOR I = 1 TO 50 
20 PRINT I ;  
30  NEXT 

Try the above examp l e  by typ ing : 
RUN 

Then enter 
WIDTH 40 

and notice the screen is c l eared  and 
Ok promp t  appears  on the t op l e f t  
hand screen . Type RUN to  execute the 
p rogram .  N o t i ce one more character 
is  printed per row for the second 
p rogram .  

Try the fo l lowing if  8 0  - co lumn 
inter face card is  insta l le d  and 
the mon itor is turne d on : 

WIDTH 80 
Ent er and run the above program 
aga in . 
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4 . 2 . 2  

4 . 2 . 2 . 1  

2 62 

Functions 

CVI , cvs , CVD 

Conver t  string va lues  to  numeric  
va lues . 

D isk  

CVI ( < 2-b yte st ring > ) 
cvs ( < 4-byte s t r ing > ) 
CVD ( < 8-by te string > ) 

Numeric  va lues  that a re read in 
f rom a random disk f i le mus t be 
conver te d  f rom s t r ing s back into 
numb e r s . CVI conver t s  a 2 -byte 
s t r ing to  an integ e r .  CVS conver t s  
a 4-byte s t ring to a s i ng l e  
preci s ion numb e r .  CVD converts  an 
8-by te s t ring to a double  p rec i s ion 
number . 

70 F IELD #1 , 4  AS N$ , 1 2  AS B $ , • • •  

80 GET #1 , 20 
90 Y = CVS (N$ ) 

The CVS command conver t s  the string 
var iab l e  N$ into a s ing le precis i on 
va lue which i s  s t ored  in container 
"Y" . 



4 . 2 . 2 . 2  EOF 

Indicate an end o f  fi le  condit ion . 

Cas sett e ,  D isk 

EOF ( < f i l enumber > ) 

< f i le number > i s  the number 
spec i f ie d  on the OPEN s t a t ement . 

Return - 1  ( true ) i f  the end of a 
se quen t i a l  f i le has  been reache d .  
Otherwis e ,  returns 0 .  U se EOF to 
te st  for end-of-fi le whi l e  inputing 
to avo id " Input past  end" error . 

1 0  

20 
30 
40 
50 
60 

OPEN " 1  
# 1 
FOR A = 

PRINT # 
NEXT A 
CLOSE # 
OPEN 1 1 1  
2 

0 
1 '  

1 

70 IF EOF ( 1 )  
80 INPUT # 1 '  
90 GOTO 70 
1 00 CLOSE # 1 
1 1 0  END 

DEMO" FOR OUTPUT AS 

TO 50 
A 

DEM0 1 1 FOR INPUT AS # 

THEN GOTO 1 1 0  
A 

This program wri t e s  the number 0 to 
50 into a f i l e  and then r eads  them 
back .  

On l ine 70 , the EOF funct ion te s t s  to 
s ee whe ther or not t he end of a f i l e  
i s  reache d .  I f  the end of  a f i l e  i s  
reache d ,  then EOF r eturns t o  the 
program is 1 .  A 0 wil l  be returned 
if  the end of t he f il e  has  not been 
reache d .  
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4 . 2 . 2 . 3 LOC 

Return the recor d  numb er under 
whi ch informa t i on is s tored . 

D isk 

LOG ( < f i lenumber > ) 

With r andom disk f i l e s , LOG returns 
the record numb er j us t  read or 
wr i t t en from a GET or PUT . If the 
fi le  was opene d but no disk I/O ha s 
been performe d y e t , LOG retu rns a 
0 .  With s e qu en t i a l  f i les , LOG 
returns the number of s ectors  ( 1 2 8  
byte b lo ck s )  rea d  f rom o r  writ ten 
to t he f i le s ince it was OPENed . 

200 IF LOG ( 1 )  > 50 THEN STOP 

This  checks whe ther the last  record 
numb er j us t  read f rom a GET command 
or wr i tt en to by a PUT command 
exce eds  50 . If th i s  is true then 
the program execution h a l ts . 



4 . 2 . 2 . 4  MKI$ , MKS$ , MKD$ 

Conver t  nume r i c  va l ues  to str ing 
va lues . 

Ca s sette , D isk 

MIG$ ( < integer expre s s ion > ) 
MKS$ ( < s ing l e  precis i on 
expre s s ion > )  
MKD$ ( < doub l e  p re c i s i on 
expre s s ion > ) 

Any numeric  va lue  that is p lace d in 
a random fi l e  b uf f er with a LSET or 
RSET statement must  be converted to 
a s t r ing . MKI$ conve r t s  an integer 
to a 2 -byte s t r in g .  MKS$  converts  
a s ingle  pre c i s i on numb er to a 4-
byte s t r ing .  MKD$ conver ts  a 
dou b l e  p re c i s ion number to an 8 
-byte s t r in g .  

90 AMT = K + T 
1 00 F IELD #1 , 8  AS D$ , 20 AS N$  
1 1 0  L SET D$ = MKS $ ( AMT) 
1 20 LSET N$ = A$ 
130  PUT #1 , 1 0  

L ine 1 1 0  us e s  the MKS$  command to 
conve rt the numer ic data  s to re d  in 
"AMT" into a s t r ing va riab l e  
c a l l e d  D$ . 
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4 . 2 . 2 . 5  PAD 

Ret urn various  st atus  of touch pad .  

Ca s s e t t e , D isk 

PAD ( < n > )  

< n > r anges f rom 0 to 3 . 

For < n > = 0 ,  the status o f  touch 
pa d is  returned ; -1  when touche d ,  0 
whe n  re l ea s e d .  

For < n > = 1 ,  the x-coor dinate i s  
returned , r ang ing f rom 0 to 2 55 . 

For < n > = 2 ,  the y-coor dinate i s  
returne d ,  r ang ing f rom 0 to 255 . 

For < n > = 3 ,  the status o f  switch 
on the pad is  returne d ;  -1  when 
pre s s e d ,  0 otherwis e .  

1 0  SCREEN 2 
20 COLOR 1 5 ,  5 '  5 
3 0  CLS 
40 IF PAD ( 0 ) THEN 60 
50 GOTO 40 
60  X = PAD ( 1 ) : y = PAD ( 2 ) 
70 P SET ( X ,  Y )  
80  IF PAD ( O) THEN 1 00 
90 GOTO 80 
1 00 X = PAD ( 1 ) : y = PAD ( 2 ) 
1 1 0  LINE - ( X ,  Y )  
1 20 GOTO 80 

Geome tr i c a l  diagram drawn on the 
tab l et wi l l  be d i sp layed on the 
screen . 



Lines 40 and 80  check the status 
of  tab le t . 

Line 60 and 1 00 get the po int s 
spec i f ie d  by the u se r .  
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POINT 

Return the color  of the spe c i f ie d  
point o n  the screen .  

Cas sett e ,  D isk 

POINT ( X , Y) 

x ,  y a re the coor dinates  of  the point 
to be u s e d .  The coordina t e s  mus t be 
in abso lute form . 

Return the co lor of a spec i f ie d  
pixel . If  the p oint is  out of range 
th e va lue  -1 is  return e d .  

1 0  S CREEN 1 
20 COLOR 1 5 ,  4 ,  s 
3 0  P SE1' ( 200 , 1 00 ) ' 8 
40 A POINT ( 200 ' 1 00 )  
so  B = POINT ( 1 00 '  1 00 )  
6 0  C = POINT ( 200 , 200 ) 
70  SCREEN 0 
80  PRINT A ;  B ;  C ;  

Line 40 sets  A to be the c o l or of 
po int ( 200 , 1 00 ) . Likewise for l ines  
SO  and 6 0 .  As the  program i s  
execute d ,  the va lues  f o r  A ,  B ,  C are 
found to  be 8,  S and -1  respec t ive l y .  

The co lor  numb er ( 8 )  for point 
( 2 00 ,  1 00 )  i s  spec i f ied on l ine 3 0 .  

The co lor numb er ( S )  for point 
( 1 00 ,  1 00)  is  determine d on l ine 20 . 

If the po int g iven is  out of  range , 
eg . ( 2 00 ,  200 ) , the va lue -1  is 
returned .  



4 . 2 . 2 . 7  STICK 

Ret urn the direct ions  of a j oystick .  

Cas s e t t e ,  D isk 

STICK ( < n > )  

< n  > can be  in the r ange of 0 to 2 .  
If < n > = 0 ,  the cu rs or key is  used  
as a j oy s t ick . If < n > i s  e i ther 1 
or 2 ,  the j oy s t ick conne c t e d  to 
proper port is u se d .  When neutral , 0 
is returned .  O therw is e ,  va lue 
corr e sp onding to  d irec t i on is  
re turned .  

7 

1 0  SCREEN 0 :  

5 

20 �lo = 20 : Y% = 1 2  
30 
40 
so 

LOCATE X% , Y% 
S = STICK ( 0 )  
I F  S = 0 OR S 
THEN 40 

1 OR S = 5 

60 LOCATE Xlo , Y% PRINT " " 
70  ON ( S  + 1 ) / 4 GOTO 80 , 1 00 
80 �lo = Xfo + 1 : IF �lo = 39 THEN 

�lo = 0 
90 GOTO 30 
1 00 X% = �lo - 1 

Xfo = 38 
110 GOTO 30 

IF �lo -1 THEN 
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Thi s  p rogram demonstrates  the 
movement of  a character across  the 
screen . 

On l i ne 40 , movement of cursor key 
is recorded per  container S .  

L ine 50 re stricts  i t s  movement to  
be le f t / right on ly . 



4. 2 . 2 . 8  STRIG 

Return the status  of  a trigger button 
of a j oy s t ick . 

Cas s e t t e ,  D isk 

STRIG ( < n > )  

< n  > can be in the range of 0 to  2 .  
If<n > = 0 ,  the space bar is used  as 
a trigger b u t t on .  If  < n > is  1 ,  the 
trigg er of  a j oy s t i ck 1 is  use d ;  when 
< n > is 2 j oy s t ick 2 .  0 is returned 
if the trigger is  not be ing pre s s e d . 
O therwis e ,  - 1  is  returne d .  

1 0  CLS 
20 COLOR 1 5  
30 IF STRIG( O) THEN GOSUB 60 
40 PRINT " '':" 
so GOTO 3 0  
6 0  PRINT "#" 
70 RETURN 3 0  

A pa t tern of  " i:" and "#" is  p rinted  
on  the s c reen a s  this  p rogram is  
exec ute d .  

Per l ine 30 , on p re s s ing space bar 
"#" wi 1 1  be p r inted ins t ea d  of  "i: " . 
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VPEEK 

Return a va lue  of VRAM . 

Cas s e t t e ,  D isk 

VPEEK ( < a dd re s s  of VRAM > )  

< a ddre s s  of VRAM ) c an be in t he 
range of  0 to 1 63 83 . 

The returne d va lue l ies within t he 
range 0 to 255 . 

Re f e r  to  VPOKE which is  the 
comp l ementary funct i on .  

1 0  VPOKE &H3000 , &H22 
20 B = VPEEK (&H3000 ) 
3 0  PRINT B 
RUN 
3 4  
Ok 

Line 20 reads  the va lue  of the 
byte s to re d  in user-as signe d  hex 
o f f s e t  memory  locat ion 3000 
( 1 2288 bytes ) , which is  22 in hex 
number ( or 34 in dec ima l integer ) . 



4 . 2 .3 Special variables 

The fo l l owings  are spec i a l  var iab les . 
When a s signe d ,  the content is 
change d ,  whe n  eva l uat e d ,  the current 
va lue is  returne d . 
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SPRITE$ 

The p a t t ern of spr i te . 

Cas s e t t e , D isk 

SPRITE$ ( ( pa t tern number ) ) 

( pa t t e rn number ) must be l e s s  than 
256  whe n  s i z e  of  sprites  is  0 or 1 ,  
l e s s  than 64  when s i z e  of spr i t e s  is  
2 or  3 .  

The l ength of  th i s  s t ring variab l e  i s  
f ixed t o  32  bytes . S o ,  if  a s s ig n  the 
s t ring that is  shorter than 3 2  
character s , the chr$ ( 0) s  are a dde d .  

1 0  SCREEN 1 
20 FOR I = 1 TO 8 
3 0  READ B $ 
40 A$ = A$ + CHR$ 

( VAL ( "&B" + B$ ) )  
50 NEXT I 
60 SPRITE $ ( 1 )  = A$ 
70 SPRITE $ ( 2 )  = A$ + A$ 
80 SPRITE $ ( 3 )  A$ + A$ + A$ 
90 SPRITE $ ( 4 ) = A$ + A$ + A$ 

+A$ 
1 00 PUT SPRITE 1 '  ( 40 ' 60 ) ' 1 5 ,  1 
1 10 PUT SPRITE 2 '  (80 , 7 0 ) '  8 ,  2 
1 20 PUT SPRITE 3 '  ( 1 20 '  80) ' 1 0 ,  3 
1 30 PUT SPRITE 4 ,  ( 1 60 , 90 ) ' 1 '  4 
1 40 GOTO 1 40 
1 50 DATA 00 1 1 1 1 00 
160  DATA 0 1 0000 1 0  
1 70 DATA 0 1 0000 1 0  
180  DATA 00 1 1 1 1 00 
1 90 DATA 0 1 0000 1 0  
200 DATA 1 000000 1 
2 1 0  DATA 1 0000001 
2 2 0  DATA 0 1 1 1 1 1 1 0  



F our geome t r i c a l  figures , e ach b ui l t  
up b y  the nume r a l  "8" , appear o n  the 
s creen . 

Line 30 re ads  informa t ion from the 
da ta  l ines . 

Line 40 as s i gns it to the container 
A$ . 

The e i gh t  l ine s of data ( 1 50 to 220 )  
prov ide the shape you w i sh to put  on 
the screen . Line 40 conver t s  the 
da ta code into b inary s t r ings which 
cons i s t  of ones and z ero s . Then each 
p iece of the shape are f i t te d  
together . The who le  out f i t  i s  stored  
in c on ta iner A$ . 

Line 60 create s  a sprite  which is  
numbe re d  as 1 .  Three o ther spr ites  
ar e generated  on  l ines 70 , 80 and 90 . 

Let ' s  have a c lo s er l ook at l i ne 1 00 .  
I t  reads  as : put the sp r i t e  which is  
spec i f ie d  at the end  of the l ine 
( i . e .  1 )  and p l ace it on sur face 
numbered 1 at pos i t i on ( 40 ,  60) in 
co lor numb er 1 5 .  

The re i s  a more e l eg ant way of 
creat ing the same effec t . Ins t e a d  of 
r ea d ing and wr i t ing data in a FOR 
NEXT loop and dat a l ines , a l l  dat a 
are  wr i t t en in on a l ine . A l so hex 
fi gure s can be used  ins t e a d  of b inary 
numbers . Try the f o l lowing program : 
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1 0  S CREEN 1 
20 A$ = CHR $ ( &H3 C )  + CHR$ ( &H42 ) 

+ CHR$ (&H42 ) + CHR$ ( &H3 C )  
+ CHR $ ( &H42 ) + CHR$ ( &H81 ) 
+ CHR$ (&H8 1 )  + CHR$ ( &H 7 E )  

3 0  SPRITE $ ( 1 )  = A$ 
40 SPRITE $ ( 2 )  = A$ + A$ 
50 SPRITE $ ( 3 )  = A$ + A$ + A$ 
60 SPRITE $ ( 4 )  = A$ + A$ + A$ 

+ A$ 
70 PUT SPRITE 1 '  ( 40 ' 6 0 )  ' 1 5 '  1 
80 PUT SPRITE 2 ' (80 , 7 0 ) , 8 ,  2 
90 PUT SPRITE 3 ,  ( 1 20 , 80 ) , 1 0 ,  3 
1 00 PUT SPRITE 4 ' ( 1 60 ' 9 0 )  ' 1 ' 4 
1 1 0  GOTO 1 1 0  
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4 . 2 . 3 . 2  TIME 

Sy s t em intend time r .  

Cas s e t t e ,  D isk  

TIME 

An uns i gne d integer . TIME is  
automa t i cal ly incremented by 1 every 
t ime VDP generat e s  interrup t  ( 60 
t imes per  second ) ,  thus when an 
interrup t  is di sab l e d  ( for examp l e ,  
when man ip u l a t ing c a s s e t te ) ,  it  
retains  the old  va lue . 

1 0  DEFINT H-S 
20 TIME = 0 
30 T T IME /60  
40 H T/3600 
so M ( T  - 3 600��M ) / 60 
60 s T - 6o�·�M - 36oo�·�H 
70  SCREEN 2 
80 PRINT H" : "  M" : "  s 
90 PRINT TIME 
1 00 GOTO 3 0  

Thi s  p rogram serves as a c l ock . 

N o t i ce that the va lue of  TIME 
increment s by 60 then S wi l l  
increment b y  1 .  
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Machine dependent statements 
and functions 

INP 

Return the byte read  f rom the port . 

Cas s e t t e , D isk 

INP ( ( port number ) ) 

( port number ) l ie s  in the range 0 
to 25 5 .  INP i s  the compl ementary 
func t i on to  the OUT s tatement . 

X = INP ( 250 ) 
This inst ruc t ion reads  a byte f rom 
port 2 50 and as signs it to the 
va ria b l e  X .  



4 . 2 . 4 . 2  OUT 

To send a byte to a mach ine output 
port . 

Cas s e t t e , D isk 

OUT ( port  number ) , 
( integer expres s ion > 

< port  numb er  ) l i e s  in the range 0 
to 255 . 
( in teger expre s s io n >  is  the dat a to 
be t ransmit te d  wi thin the r ange 0 
to 255 . 

OUT is the comp l ementary statement to 
t he INP func t i on .  

OUT 32 , 1 00 
Thi s  sends the va lue  1 00 to output 
port 3 2 . 
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WAIT 

To suspend program execut ion whi l e  
monitor ing the s t atus  of  a machine 
input por t . 

Cas s e t t e ,  D isk 

WAIT port  numb er I [ ' J ]  

port  number is the port  numb e r ,  
i n  t h e  range 0 t o  6 5 53 5 . I ,  J are 
integer expres s ions in t he range 0 to  
25 5 .  

The WAIT statement cau s e s  execut ion 
to  be  suspende d unt i l  a spec i f ie d  
mach ine input p o r t  develops  a 
spec i f ie d  b i t  pattern .  The data  read 
at the port is  XOR ' ed with the 
integer expre s s ion J ,  and then AND ' ed 
with integer expre s s ion I .  I f  the 
r e su l t  is  zero ,  BAS IC l oops b ack and 
re ads the dat a at  the port again . If 
the r e su l t  is  non- z e ro ,  execu t i on 
cont inues  with the next s t a t ement . 
If  J i s  omi t te d ,  i t  i s  as sumed to be 
zero . 

Cau t i on : It  is  po s s ib l e  to  enter an 
infinite  loop w i th the WAI T  
s t at ement . I f  so , the mach ine needs  
to  be res tarted manual ly . 

WAIT 32 , 2 

To suspend program execut i on unt i l  
port 3 2  receives a 1 b i t  i n  t he 
second b i t  p o s i t ion . 



Whenever BAS IC d e t ec t s  an erro r ,  execu t i on in d irect 
or indirect  mode wi l l  be  suspende d .  An error 
mes sage is d i sp layed .  It is pos s ib l e  to  t r ap and 
t e s t  errors  in a BAS IC  program us ing t he ON ERROR 
GOTO s tatement and t he ERL and ERR var i ab l es . 

Apart  f rom t ho se l i s te d  in the be low t ab le ,  BAS IC  
a l l ows users  to spec ify an  error  by  use  of the  ERROR 
statement . Such error shou ld  be encode d a va lue of 
0 through 25 5 ,  pre fer rab l y  61 through 25 5 .  

A l l  t he BAS IC mes sages w i th their  as soc iated  code 
and number  are  l i s t e d  be l ow :  

CODE NUMBER 

NF 1 

SN 

RG 

2 

3 

MESSAGE 

NEXT without  FOR 
A vari a b l e  in a NEXT statement doe s 
n ot  corre sp ond to  any previou s l y  
executed  unmatche d FOR s t a t ement 
var i ab le .  

Syntax e rror 
A l i ne is  encountered  cont a in s  some 
incorrect  se quence of characters  
( such as unma tche d pa renthe s e s , 
mi s spe l le d  c ommand or s t a t emen t , 
incorrec t  punctuat ion , etc . ) . 
Micro s of t  BAS IC automa t i ca l ly enters  
edit  mode at  the l ine that  ca r r i e d  
t h e  erro r .  

RETURN without  GOSUB 
A RETURN s tatement is encoun t e re d  for 
which there is  no previous unma tched 
GOSUB s t at ement . 
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OD 4 

FC 5 

ov 6 

OM 7 

UL 8 

2 82 

Out of  DATA 
A READ s t atemen t  is  execute d when 
there are  no DATA s ta t ement w i th 
unread dat a rema i ning in the p rogram . 

I l l eg a l  function ca l l  
A parame ter  that i s  out o f  the range 
is  pas se d  to  a math or s t r ing 
func t i on .  An FC error may a l so occur 
as the r e su l t of : 

1 .  A negat ive or unreasonab l y  larg e  
sub s cript . 

2 .  A negat ive or zero argument  with 
LOG . 

3 .  A negat ive argument to  SQR . 
4 .  A neg a t i ve mant i s sa w i th a 

noninteger exponent . 
5 .  A ca l l  to  an USR fun c t ion f or 

which the start ing addre s s  ha s 
not  yet  been g iven . 

6 .  OUT , WAIT , PEEK,  POKE , TAB , SPC , 
STRING$ , SPACE$ , INSTR or 
ON . . •  GOTO . 

Overf low 
The r e su l t  of a ca l c u lat ion is too 
l arge t o  be represented  in BAS I C ' s 
numb err format . If under f l ow occurs , 
the r e su l t  is zero and execut i on 
cont inues without an error . 

Out of memory 
A program is too large , ha s too  many 
f i l e s , has  t oo many FOR loop s or 
GOSUBs ,  too many variab les , or 
expre s s ions that a re t oo comp l ica te d .  

Undefine d  l i ne numb er 
A nonex i s tent l ine is re fe ren ce d in a 
GOTO , GOSUB , IF . • •  THEN • • .  ELSE , or 
DELETE s t a tement . 



B S  9 

DD 1 0  

/ 0  1 1  

ID 1 2  

TM 13 

OS 1 4  

Subs cript out o f  range 
An ar ray e lement is re feren ce d  e i ther 
with a subs cr ipt that is  out s ide  the 
dimens ions of  the array , or w i th the 
wrong numb er of  subs cr ipt s .  

Re dimens ione d  array 
Two DIM st atemen t s  are g iven for the 
s ame ar ray , or DIM s tatement is g iven 
for an array afte r  the defau l t  
dimens i on of  1 0  h a s  been e s t ab l i she d 
for that ar ray . 

D ivi s i on by  zero 
A divi s ion by  zero is  encountered  in 
an expres s i on ,  or the operat i on of  
invo l u t i on re su l t s  in zero being 
rai se d  to  a negative pow e r .  I t  is  
no t nece s s ary to f ix  thi s  condi t i on ,  
because t he program continues  
r unning . Machine inf ini t y  with  the 
sign of  t he numb er b e ing divide d is 
the re su l t  o f  the divis i on ;  or 
pos itive machine infinity  i s  the 
re su l t  o f  the exponent ia tion . 

I l l eg a l  direct 
A s t atement that i s  i l legal  in direct 
mode is  entere d  as  a direct mode 
command . 

Type mi sma tch 
A st ring variab l e  name i s  a s s igne d a 
numeric  va l ue or vice  ver s a ;  a 
funct i on that except s a nume r i c  
argument i s  g iven a s t r ing 
argument or vice ve rsa . 

Out of  s t r ing space 
S tr ing va riables  have caus e d  BAS I C  to 
excee d  the amount of  f ree  memory 
rema ining.  BASI C  wil l a l locate  
s tr ing space dynamica l ly ,  unt i l  it  
runs out  o f  memory . 
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LS 

ST 

CN 

UF 
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1 5  

1 6  

1 7  

18  

S tr ing too  l ong 
An at tempt is made to crea t e  a s t ring 
more than 255  characters  l ong . 

S tr ing formula  too comp l ex 
A s tr ing expre s s i on is  too l ong or 
too  comp l ex . The expre s s i on should  
be  b roken into sma l ler  exp r e s s ions . 

Can ' t continue 
An a t t empt is ma de to cont i nu e  a 
progr am that : 
1 .  ha s ha l t ed due to an error 
2 .  has  b e en modi f ie d  dur ing a break 

in execut i on ,  or 3 .  doe s no t 
exi s t . 

Undefined  user funct i on 
FN fun c t i on is  ca l le d  be fore de f in ing 
it  with the DEF FN s t atement . 

1 9  Device I / O  e rror 
An I / O  error occurr e d  on a ca s s e t t e ,  
disk ,  p rinter o r  CRT opera t i on .  I t  
is  a fatal  error ; i . e . , BASI C  canno t 
recover f rom the erro r .  

20 Ver i f y  error 
The curr ent program is  d i f f erent f rom 
the program save d  on that c a s s e t te . 

2 1  No RESUME 
An error t r app ing rou t ine i s  entere d 
but  contains no RESUME s ta t ement . 

22 RESUME wihout error 
A RESUME s tatement is  encountere d  
be fore a n  erro r  trapp ing rou tine is  
entere d . 

23 Unp r i ntab le  error 
An error me ssage is no t ava i l ab l e  for 
the e rror c ond i t i on wh ich ex i s ts . 



This i s  usual ly cau s e d  by  an ERROR 
with an und e f i ne d  error cod e . 

24 Mis sing oper and 
An expre s s ion contains  an operator 
w i th no oper and  f o l low ing it . 

2 5  Line b uf fer over f l ow 
An entered l ine has  t oo many 
characters . 

26 Unprint ab l e  errors 
The se codes have no definit ions . 
Shou ld  be 49 res erve d  for future 
expans ion in BASI C .  

50 F IELD overf low 
A FIELD statement a t t emp t s  to 
a l locate more bytes  than were 
spec i f i e d  for the record 
l ength o f  a random f i l e  in the OPEN 
st atement . Or , the end of the FIELD 
buffer  is encountere d  wh i l e  do ing 
s e quen t i a l  I /O ( PRINT# , INPUT#) to a 
r andom f i l e .  

5 1  Internal error 
An interna l ma l func t i on ha s occure d .  
Report t o  Micro s o f t  the cond i t i ons 
under which the me s sage appeare d .  

52 Bad f i l e  numb er 
A statement or command re f er ences a 
f i l e  with  a f i l e  number that i s  not 
OPEN or is out of the range of  f i le 
numbe r s  spec i f ie d  by  MAXFILES 
statement . 

53 F i le not found 
A LOAD , KILL , or OPEN st atement 
references a f i l e  that does not 
exists  in the memory . 
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54 F i l e  a lrea dy open 
A se quen t i a l  output mode OPEN is  
i s sued for  a f i le that is  a lr ea dy 
open ; or  a KILL i s  g iven for a fi le  
that i s  open .  

55 Input p a s t  end 
An INPUT st atement is  exec u t e d  a f ter  
a l l  t he da t a  in t he f i le has  been 
INPUT , or for nu l l  ( empt y )  fi l e . To 
avo id this  error ,  use the EOF 
funct i on to  d et ect  the end of f i l e . 

56 Bad f i l e  name 
A l l  i l legal  f rom i s  used  for the f i l e  
name w i th LOAD , SAVE , KILL , NAME , 
etc . 

57  D irect s t at emen t  in f i le 
A d irect s t atement is encountere d  
whi l e  LOAD ing a n  ASC I I  format f i le . 
The LOAD ing is  t e rminated . 

58 S e qu en t i a l  after  PUT 
Parame t er after PUT command is input 
wrong ly .  

59  S e quen t i a l  I/0 only  
A s t atement to  random acce s s  is  
i s sue d for  a se quen t i a l  f i l e .  

60 F i l e  no t OPEN 
The fi le  spec i f i e d  in a PRINT# ,  
INPUT# , e tc .  ha sn ' t been OPENe d .  

6 1  Unpr intab l e  error 
The s e  codes  have no de f in i t ions . 
Use r s  may p l ace the i r  own error code 

2 55 de fin i t ions at  the high end of this  
range . 



For e ach d isk drive that is  moun te d ,  the 
fo l lowing informa t ion  is  kep t  in memo r y :  

A .  Drive Information 

Drive at tributes  are re a d  from the 
information sector  when the 
drive is  mount e d , and may be 
changed w i th t he SET s t a t ement . 
Curr ent at tribute s may be 
examine d  w i th t he ATTR$ 
func t i on .  

Th i s  is  the cu rrent t rack whi l e  
the di sk i s  mount e d . Otherwis e ,  
tr ack numb er c on t a i ns 2 5 5  a s  a 
f l ag that the di sk is  not  
moun te d .  

This  counter  is  incremented  
whenever an  entry in  the  F i l e  
Al l ocat ion Tab l e is  cha nge d .  
Af t er a g iven number o f  changes 
ha s been ma de , the F i l e  
A l location Tab l e  is  wr i t t en to 
di sk .  

This  i s  calcu l a te d  when the 
drive is  mount e d ,  and upd at e d  
whenever a f i l e  is  de le te d  o r  a 
c l us t er is  al locate d .  
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The F i le A l l ocation T ab l e  has a 
one-byte entry for every c l us t er 
a l locate d  on the disk .  If  
the  c l us t er is  f re e ,  th i s  entry 
is 255 . If  the c luster  i s  the 
l a s t  one of  the fi le , th i s  entry  
is  3 00 ( o c t a l ) p l us the  numb er 
of sector s  that were  us e d  f rom 
this  c l us t e r .  Otherwi s e ,  the 
entry is a po inter to the next 
c l us t e r  of t he f i l e .  The F i le 
Al l ocati o n  Tab l e  is read into 
memory when the d rive is 
mount e d ,  and up dat e d :  

* When a f i l e  i s  de l e te d  
* When a f i le is c l os e d  
* When mod i f icat ions t o  the 

tab l e  t o t a l  twice the number  
o f  sectors  in  a c luster  
( th i s  can be  changed in 
cus tom verions ) 

* When mod i f i cations to the 
t ab l e  have been mad e  and the 
di sk he ad  is  on ( or p a s s e s ) 
t he directory track 

B. Directory Format 

On the di sket te , each sector of the 
d ir e ct ory t r ack contains  eight f i le 
entrie s .  Each fi le  entry is  1 6  byte s 
l ong and f ormat ted as  fol lows : 

Bytes 

0-8 

Usage 

F i lename , 1 to 9 
cha rac t e r s . The f i r s t  
character may not  b e  0 to 
2 5 5 . 
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1 0  

A t t r ib u te d :  

&0 200 B inary f i le 
&0 10 force r ea d  a f t er 
wr i t e  check 
&0 20 wri t e  p r o tected  f i le 
Exc luding &0 2 00 ,  the se 
b i t s  are the s ame for the 
d isk a t t r ibuted  byte  which 
is the f i r s t  b yte of  the 
informa t i on s ec t o r .  

Pointer  i n t o  F i l e  
A l l oc a t i on Tab le  t o  the 
f i r s t c l us t er of  the fi le ' s  
c l u s t e r  cha in . 

1 1 - 1 5  Res erve d f o r  future 
expan s i on .  

If  the f i r s t  byte o f  a f i lename is  
ze ro , that  f i l e  entry s l ot is f ree . 
If  the f i r s t byte i s  25 5 ,  that s l ot 
is  the la s t  occup ie d s l o t  in t he 
direct or y ,  i . e .  thi s  f l a g s  the end of  
t he director y . 

C .  File Block 

Each f i le on the di sk ha s a f i le 
b l ock that con t ains the fo l low ing 
info rma t ion : 

1 .  F i le Mode ( byte  0 )  

This i s  the f i r s t  byte ( byte 0 )  
o f  t he f i l e  b l ock , and i t s  
location  may b e  r e a d  with VARPTR 
( # f i le numb er ) .  The loca t i on of 
any other byte in the f i le b lock 
is  re l a tive to  the f i l e  mode 
byte . The f i le mode byte is one 
of  t he fo l lowin g :  

2 8 9  
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&01  
&02 
&04 
&010 
&020 
&02 00 

Input on ly 
Output on ly 
F i l e  mode 
Append mode 
Delete  fi l e  
B inary save 

NOTE : It  i s  no t recommended  that 
the user a t t empt s  to 
modify the next four bytes  
of the F i le A l l oc a t i on 
T ab le .  Many unfore seen 
comp l ic a t ions may r e su l t . 

2 .  Pointer to the F i l e  A l l ocation 
Tab l e  entry for the f ir s t  c lu s t er 
a l l ocat e d  to the f i le ( + 1 ) 

3 .  Pointer  to the F i le A l l oc a t i on 
Tab l e  entry last  c luster  acces sed 
( + 2 )  

4 .  La st  s ector acce s sed (+3 ) 

5 .  D isk numb er of  f i le ( +4 )  

6 .  The s i z e  of  the l a s t  buffer  r ea d  
(+5 ) .  T h i s  is  1 28 un l e s s  the 
la st  s ect or of the f i l e  is  not 
fu l l  ( i . e . ,  CTRL-Z ) 

7 .  Thi s  current p o s i t i on in the 
bu ffer ( +6 ) .  Thi s  is  the o f f s et 
wit h in the buf fer for the next 
p ri nt or input . 

8 .  F i l e  f l a g  ( + 7 ) , is one of the 
fol low ing : 



D.  

9 .  

1 0 .  

Disk 

&01 00 
&020 
&01 0  
&04 

Te rmin a l  
funct i on 
s t a tement 

Beg inning 
1 2 8  byt e s  

Read af te r  wri t e  check 
F i le wr i t e  p ro t ec te d  
Buf f er changed b y  PRINT 
PUT has been done . 
PRINT/ INPUT have errors  
unt i l  a GET is  done &02 
F lag  buf fer is empty  

pos i t i on f or TAB 
and comma in PRINT 

( +8 ) .  

of s e c t or buf f er ( + 9 ) , 
in l engt h . 

Allocation 

With Disk  BAS I C , s t orage space on the 
d isket te  is  a l located  b eg inn ing w i th 
c l us t er c l os e st to  the current 
pos i tion of t he h ea d .  This me thod is 
op t imized  for wr i t i ng .  Cus t om 
vers ions c an be op t imi z e d  for 
reading.  Disk  a l l ocation  informa t ion 
is  p la ce d  in memory when t he d isk is 
moun t e d  and i s  periodi cal ly  wri t t en 
b ack to  the d is k .  Because this  
al l ocation informat ion is  kept in 
memory , the re is no nee d  of index 
b l o cks  for random fi les , and there is 
no nee d to  di s t ingu i sh b etwe en random 
and se quen t i a l  f i le s . 

E .  Filename 

A fi le  i s  a co l le c t i on o f  
informa t i on ,  kept somewhere o ther 
than inside  the compute r ' s  memory  
area , that  s t or e s  programs . 

The re are two d i f f er ent way s  to 
di s t ingu i sh f i les , break them into 
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ca tegor i e s  and labe l them prope r l y . 
One i s  ca l le d  a " f i lename" and t he 
ot her i s  ca l le d  a " f i lenumb er " . 
The se have been dis cus se d in s e c t i on 
3 . 13 . 1 .  

The format for d i sk f i lename i s : 
d r i ve # f i lename 
exten s i on 

F .  File Format 

Each f i le requ ir e s  1 3 7  byte s : 9 
bytes  p l us t he 1 2 8-byte b u ffe r .  
Because the F i l e  Al l ocat ion Tab l e  
keeps r andom acce s s  informa t i on for 
al l f i le s ,  random and se quent i a l  
f i l e s  a re ident i c a l  on t he d i s k .  The 
on ly d i s t inct ion is  that s e qu en t i a l  
f i les  have a CTRL-Z (&03 2 )  as  t he 
l a s t  characte r  of the l a s t  sec t or . 
When this  s e ctor  is  r ead , i t  is  
scanne d f rom the  end  for a non- zero 
b y t e .  I f  th is  byte  i s  CTRL-Z , t he 
s i z e  of  the buf fer is  s e t  so that a 
PRINT overwr ites  this  byt e .  I f  t he 
byte i s  no t CTRL-Z , the s i z e  i s  s e t  
so t he la s t  nu l l  seen is  ove r­
wr i t t en .  

Any se quen t i a l  f i le can be cop i e d  in 
r andom mode and remain iden t ic a l . I f  
a f i le i s  wr i t t en to d i sk i n  random 
mode ( i . e . , w i th PUT ins t ea d  of 
PRINT) and then read in s e quen t i a l  
mod e ,  it  w i l l  s t i l l  have proper end 
of f i le direction . 



G .  FORMATTING A DISK 

In theo r y ,  the 5 . 25 "  f l oppy d i sks 
that you have purcha sed f rom your 
computer  dea ler  are  manu facture d  so 
that t he y  c an be used  w i th any 
micro computer . However , each 
micro computer manufactu r er d e s igns 
his  own me tho d or format to s t ore 
information ( da ta )  on a disk .  That 
is  why a program wr i t t en for one 
machine i s  not nece s s a r i l y  usab l e  on 
another  mach ine . 

Spectravideo re qu ir e s  a di sk to 
underg o  a p ro ce s s  ca l le d  forma t t ing 
to prepare the d i sk to a c cept 
informat i on sent f rom t he computer to  
the d i sk drive . 

Disk  format t ing is achieved by 
r unn ing two p rograms res ide d in the 
SV Extended  BAS I C  D isket t e ,  name l y  
" svfrmt" and " format " .  If  you 
want to create a di sket t e  which can 
be boo te d automa t i c a l ly , the 
" sysgen . b a s "  program shou ld  be run as 
we l l . 

The " svfrmt"  ut i l ity  program , which 
runs under the CP /M operat ing 
system ,  a l lows you to format a b lank 
d isket te for use  e ither a CP /M 
di sket te or a SV Extend Disk  BASI C  
D isket t e .  T h e  proce ss  w i l l  on ly be 
comp l e t e d  a f te r  the other program 
" format " i s  r un .  

The " forma t "  program a l l ows you to 
format a previous l y  prepare d  
di sket te ( us ing " svfrmt" )  for use  as 
a SV Ext ende d D isk BAS IC D isket te . 
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Before mount ing a drive with a new 
d iskett e ,  r un BASI C ' s " format " 
program t o  init i a l ize  the direct br y  
( se t t ing a l l  byt e s  t o  2 55 ) ,  s e t  t he 
informa t ion  sector to  0 ,  and s e t  a l l 
t he F i le A l l ocati on Tab l e  ent r i es 
( except the direc t ory  track entry  
( 2 54 )  to  " f r ee " (  2 55 ) .  

II . COMMAND AND STATEMENT 

The command  and s t atement s  for BAS I C  
progr am f i les  a re l i s te d  be low. Mo st  
of  these  commands are des cr ibe d in 
Chapt er 4 .  

ATTR$ ( < drive > [#] 
filenumber ' filename ) 

Thi s re turns a s t ring of  the cu rrent 
at t r ib u t e s  for a drive , current ly 
open f i le ,  or f i le that nee d  no t be 
opened . 

CVI ( < 2-byte string > ) 
CVS ( < 4-byte string > ) 
CVD( < 8-byte string > ) 
Numeric  va lues which a re rea d  in f rom 
a random di sk f i le are conve r t e d  f rom 
s t r ing to a figure . CVI conve r t s  a 
2-byte s t ring to an integer . CVS 
conve r t s  a 4-by te s t r ing to a s ing l e  
pre c i s ion number . Whi le CVD conve r t s  
an 8-byte  s tr ing to  a doub l e  
prec i s ion number . 

DSKI$ ( <drive) <track> 
<sector> ) 

This  i s  the comp l ementary func t i on to 
t he DSKO$ s tatement . DSSKI$ returns 
the content s  of  a sec t or ( the f i r s t  
2 55 byt es ) to  a s t r ing var iab l e  name . 



DSKO$ ( < drive> , < track > 
< sector> , < string exp > ) 
Thi s s t at ement wr i t e s  the st ring on 
t he spec i f ie d  s e c t o r .  The maximum 
length for the st ring is 256  
characte rs . A s t r ing o f  f ewer than 
256  cha ract e r s  is  zero-fi l le d  to the 
end . 

EOF ( < filenumber > ) 
Use  to  t e s t  f or end-of- f i l e  wh i l e  
INPUT ing .  Otherwise  an " Input past  
end" e rror me s sage wi l l  be echoe d . 
Retu rn - 1  ( true ) if the end of a 
se quen t i a l  f i le has  be en reache d .  

[L]  FILES [ < drive number > ] 
D isp l ay the name s of the f i les  
res i ding on  a d isket te . In a d d i t i on 
to the f i lename the s i z e  of ea ch 
f i l e ,  in c luste r ,  i s  output . ( A  
c l us t er is  t h e  min imum un i t  of 
a l l oc a t i on for a f i l e ,  be ing one ha lf  
of a track . ) 

If < drive number > is omit t e d ,  the 
names of  f i l e s  on a d isket te  in drive 
1 are l i s t e d .  The command F ILES 2 
l i s t s  t ho s e  on the d isket te  in drive 
2 .  LFILES output s to  the l i ne 
p rint e r .  

Fi l enames  o f  f i le s  cr eate d  with OPEN 
or ASC I I  SAVE a re l i s te d  with  a s pace 
be tween i t s name and extens ion . 
F i lename of b inary  f i le s  created w i th 
b inary SAVE ar e l i s t e d  with a dec ima l 
point  b etwe en i t s  name and exten s i on .  
F i l e s  create d by the SAVE 
< f i le name > command to save the 

cu rr ent screen image ar e l i s t e d  with 
a pound sign (# )  b etwe en the name and 
the extens ion . 
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FPOS ( < fi lenumber ) ) 
FPOS re turn s  the numb er of th e 
phy s ic a l  s e ctor whe re f i lenumb er  is  
locat e d .  

GET [#] <filename) 
[ ,  < record number) ] 
Rea d a record f rom a random di sk f i le 
into  a r andom bu ffe r .  I f  record 
numb er is  omitted  the next recor d 
aft er the last  GET is  read into the 
buf f er . The large s t  po s s i b l e  record 
numb er is 3 2 7 6 7 .  After  a GET 
statement , INPUT# and LINE INPUT# may 
be done to r ea d  characters f rom 
random fi le  buf fer . 

INPUT# 
I f  the buf fer i s  emp t y ,  write  i t ; i f  
t he "bu ffer changed" f lag i s  s e t ,  
th en read the next buf fer . 

IPL "RUN" + CHR$ (34) + "1 : 
( fi lename ) " 

The IPL command instruc t s  D isk  BASI C  
to imme d ia te ly execute the program 
you s e l ec t  when the Disk  BASI C  
D iskette  i s  booted . 

KILL " <device descriptor) 
( fi lename) " 
Delete  a f i le from the di sk .  This  
may be pro gr am f i l e ,  se quent i a l  f i l e  
or random-acce s s  dat a f i le .  

LOAD " ( device descriptor) 
< fi lename) " [ ,  R] 

Load the spec i f ie d  p rogram f rom the 
di sket te into the computer ' s  memory , 
and de le te the current cont en t s  of  
memo r y .  The op t i on "R" permit s you 
to run the program imme d iate ly af t er 
it i s  lo aded that is  e qu iva lent to 
RUN . A l so  open data f i les  a re kept 
op en . 



LOC ( < filenumber ) ) 
W i th r andom d isk f i l e s , LOC returns 
the record number j us t  read or 
wr i t t en f rom a GET or PUT. If the 
fi le  was opened but no d i sk I / 0  ha s 
been p er f orme d  ye t ,  LOC returns a 
"0" .  Wit h  s e quen t i a l  f i le s , LOC 
r eturns the numb er of s ectors  ( 1 2 8  
byte b lo ck s )  re ad  f rom o r  wri t ten to 
the f i le s ince it was OPENed .  

LSET <string variab le) 
< string exp) 

RSET < string variable) 
<string exp) 

Move dat a f rom memory to a random 
f i l e  b u ff e r ,  in prepar a t i on for a PUT 
s t atement . If < st ring exp ) 
requires  f ewer bytes  than were 
FIELD e d  to ( string variab l e ) , LSET 
lef t-j us t i f ies  the s t r ing in the 
fie l d  and RSET right- j us t i f i e s  the 
s tr in g .  Spaces  a r e  u se d  to p a d  the 
extra  po s i t i on .  If the st ring is  too 
l ong for the f i e l d ,  characters  a re 
d roppe d f rom the righ t .  Nume ric  
va lues  mu st  be converte d  to s t r ings 
before they are LSET or RSET . LSET 
or RSET may a l so be use d  w i th a non­
f i e l d e d  s t r ing variable  to l e f t­
j us t i fy or righ t-j us t i fy a s t r ing in 
a g iven f ie l d . 

MAXFILES = < number of files) 
To spec i fy the max imum numb er of 
f i l e s  opened at a t ime . 

MERGE" < device descriptor) 
< filename) " 

Loa d the program from di sket te into 
memory , but does not de lete  the 
curr ent contents of  memory . The 
p rogram l i ne numbers  on d isket te are 
me rg e d  with the l i ne numb ers in 
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memory .  I f  two l ines  have the s ame 
number , on ly the l ine f rom the 
d iske t t e  p rogram is save d .  Af t e r  a 
MERGE command ,  the "me rge d" program 
res ides  in memory , and BAS IC r eturns 
to command l eve l . The MERGE command 
on ly merges  f i l e s  prev ious ly s ave d 
with the "A" op t i on ( ASCII  f i l e s  
on ly ) .  It  does n o t  merge mach i ne 
cod e  f i les  or compre s s e d  binary 
format f i les . 

MI<I$ ( < integer exp > ) 
MKS$ ( < integer exp > ) 
MKD$ ( < integer exp ) ) 
Any numeric  va lue that is p laced  in 
r andom f i l e  buffer with a LSET or 

a 

RSET statement is converted to a 
s t r ing .  MKI $  conve r t s  an integer to 
a 2-byte s t ring . MKS $  convert s a 
s ing l e  prec i s i on numb er to a 4-byte 
s t r i ng .  MKD$ conver t s  a doub l e  
prec i s i on numb er t o  an 8-by te s t r ing . 

NAME " < device descriptor) 
(filename > 1 1  AS 1 1  

<device descriptor) 
(filename) 1 1  

Rename a di sket te f i le wh ich rray be 
p rogram f i les , random f i les  or 
se quen t i a l  f i le s . Only the f i lename 
is change d , the f i l e  is not mo d i f ie d  
and it  rema ins in the same space and 
pos i t i on on the d iske t te . 

OPEN ( filename ) [ FOR < mode ) ] AS 
[#] < filenumber) 
To prepare a device for I / 0  
operat ions in a f i l e  s tructure mode ; 
where  < mode)  is one of  the 
fo l low ing s : INPUT , OUTPUT , 
APPEND . 



The mode det ermines on ly  the init i a l  
po s i t ion ing within t he f i l e  and t he 
ac t i ons  to be taken if  the f i le doe s 
not  exi s t .  The a c t i on taken in each 
mod e  is : 

INPUT 

OUTPUT 

APPEND 

The init i a l  po s it i on is  at  
the start  of the f i l e .  An 
error is re turned  if the fi l e  
is  n o t  found . 

The in i t i a l  po s it i on is at  
the s ta rt  of the f i l e .  A 
new fi le is a lways crea t e d .  

The init i a l  pos i t i on i s  at 
the end of the f i le . An 
e rror is returne d if  the  f i le 
is  no t found . 

I f  t he FOR < mode ) c lause is 
omit t e d ,  the init i a l  po s i t i on is  at 
t he s t a r t  of  t he f i l e .  I f  t he f i l e  
is no t found , it  is  create d .  A l l  
var iab l e  records  a re 1 2 8  b y t e s  in 
length . 

When a f i le is  OPENed for APP END , the 
f i l e  mode is  s et to APPEND and the 
rec o r d  numb er is s e t  to the l a s t  
recor d  o f  the f i l e .  The p rogram may 
subs e quen t l y  exec ute di sk I / O  
s ta t emen ts  that move t h e  pointer  
e l s ewhere  in the fi le . Whe n  the  last  
rec or d is  r ead , t he f i l e  mode is  
re set  to FILE and the pointer  is  l e f t  
at  t he end o f  the f i l e .  Then , i f  you 
wish  to  append another reco r d ,  
execute GET# ( n )  , LOF ( ( n ) ) 

This  po s it i ons the point e r  at the end 
of t he f i l e  in preparation for 
appending.  
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At  any one t ime , it  i s  po s s ib l e  t o  
have a pa r t ic u l ar f i lename OPEN under 
mor e  than one f i lenumb e r . Thi s  
al lows di fferent at t r ibut e s  t o  be 
us e d  for di f f erent purpo ses . Or , for 
p rogr am c l arity ,  you may wi sh to  u se 
d i f f erent f i lenumb e r s  for dif f er en t  
me thod s o f  acce s s . E ach f i le number 
ha s a d i f f er ent buf f er ,  so changes 
mad e  under one f i l e  are not 
ac ce s s ib l e  to  ( or a f f ec t e d  by )  the 
o th er numbers  unt i l  t he recor d is  
wri t t en ,  e . g . , GET# < n ) , 
LOC (  < n ) ) • 

PRINT# 
Set  the "buf f er change d" f l a g .  If  
the b u f f er is fu l l , wr ite  i t  t o  d i s k .  
The n , if  the end o f  f i le h a s  no t been 
re ached , r ead  the next b u ff e r .  

PUT [#] < filenumber ) 
[ , < record number ) ] 
To wri t e  a record f rom a random 
b u f f er to a random d isk f i l e .  I f  
< record  numb er )  i s  omit  t e d  the 

rec ord wi l l  have the next ava i l ab l e  
record number  a f t e r  the l a s t  PUT . 
The l arge st  pos s ib l e  rec or d numb er is 
3 2 7 6 7  whi le the sma l le s t  is 1 .  

PRINT# and PRINT# USING may be  u se d  
t o  p u t  cha racters  i n  the random fi l e  
b u f f er be fore a PUT s t atement . Any 
at tempt to  read  or wr ite  p a s t  the end 
of  the b u f f er caus e s  a "Fie ld 
over f l ow" erro r .  

RUN 1 1  < device descriptor ) 
< filename ) 1 1  
Loa d the pro gram f rom di sket t e  into 
memory and r un i t .  This  command 
deletes  the content s of  memor y  and 
c l os es a l l  f i l e s  be fore l oa d ing the 
program . 



SAVE " ( device descriptor ) 
< filename ) " [ ,A] 
Wri t e  the program to di ske t t e  that is 
curre nt ly res i d ing in memory . Option 
"A" wri t e s  the program a s  a s e r i e s  of 
ASC I I  characters . Otherwi se BAS IC 
u s e s  a compre s s e d  binary forma t . The 
" A" o p t i on re quires  a great d e a l  more 
di sket t e  s t orage space . It is ma in ly 
used  for merg ing p rograms and 
transmi t ting f i les  f rom one computer  
to  another v ia  a commun i c a t i on l ink . 

SET < drive) ( ,  (#] < filenumber) ] 
[ ( filename') ] ,  ( attribute string) 
The SET statement det erm ines  the 
a t t r ib ut e s  of  the curren t ly moun te d  
d i sk drive , a currently  open f i le or 
a f i l e  that nee d  not be opene d . 

An a t t r ibute s tring is  a s tr ing of  
characters  that determines wha t  
a t t r ibutes  a r e  s e t . It is  conf i ne d  
to  one of  t he fol lowing s : 

R Rea d after  wr i t e  
P Wr i t e  p rotect  

Att ribute s are a s s igne d in  the 
fo l low ing order : 

1 .  SET (drive ) , 
( attribute string ) 

This  s t a t ement sets  the current 
a t tribute s for the d i s k .  The 
a t t r ibutes  a re pe rmanent ly 
recorded .  

2 .  When a f i le is  cr eat e d ,  the 
pe rmanent f i le at tributes  
recorded  on  the di sk w i l l be the 
s ame as the current d rive 
at tribute . 
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3 .  SET ( filename> , 
< attribute string ) 

This  s t atement changes t he 
permanent f i le a t tribute s tha t  
a r e  s to re d  i n  t he d irectory entry 
for that f i le . It  doe s no t 
a ff ect t he drive a t t r ibutes . 

4 .  When an exis t ing f i le  i s  OPENed ,  
t he a t t r ib ut e s  o f  t he f i le numb er 
are tho s e  of  the direct or y  entry . 

5 .  SET# (fi lenumber) 
< attribute string ) 

This  s ta t ement changes t he 
at tributes  for that f i lenumber 
but does not  change t he d irectory 
entry .  

There are  two d i f f er ent types  of  
disket te data  f i l e s  that may be 
crea t e d  and u s e d  b y  a BASI C  program . 
One is  a " se quen t i a l  f i le"  and the 
second is a " random ac ce s s  f i le " . 

Se quen t i a l  f i l e s  are  e a s i er to  create 
than random f i l e s , but  are l imit e d  in 
speed and f lex ib i l ity when it comes 
to acce s s ing dat a .  The dat a is  
wr i t t en se quent i a l ly , that is  one 
it em a f te r  the othe r ,  in the or der it  
is  sent  to  t he disket t e .  I t  is 
lo aded ba ck into the comput e r  in the 
same way . 

The fo l lowing s t ep s  mus t be inc luded 
in a program to create and acce s s  a 
se quen t i a l  f i le . 



1 .  OPEN the fi le  for output ( from 
the comput er to t he d isk drive )  
o r  appendi ng ( add ing t o  it ) .  

2 .  WRITE data  to the f i l e  us ing 
the PRINT# command ( or other  
commands ) .  

3 .  CLOSE the fi le  a f t e r  you have 
wr i t t en to  it . To  r ea d  data  
f rom a f i l e  you mus t OPEN it  
aga in for input ( f rom the d isk 
drive into the compu t e r ) . 

DEM0#1 

The f ir s t  demons tration program 
h i gh li gh t s  t he fol low ing f ou r  
fundamental command s : 

OPEN 
CLOSE 
PRINT 
INPUT 

1 0  OPEN " 1 " DEM0 1 "  FOR OUTPUT AS # 1  
2 0  A = 1 0 :  B = 20 
30 c = 3 0  
40 PRINT#1 , A ; B ; C  
50 CLOSE#1 
60 OPEN " 1 : DEM0 1 "  FOR INPUT AS #1 
70 INPUT#1 , A , B , C  
80 PRINT A , B , C  
90 CLOSE#1 

Th i s  progr am wi l l  save the numbers  
1 0 ,  20 and 3 0  on the di sk then read 
them and p rint them on t he screen . 
Here ' s  why :  
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Line 1 0  in struc t s  the  computer  to 
OPE N ( crea t e )  a f i l e  on drive 1 
ca l le d  DEM0#1 to which w e  wil l  
output , or wr ite  informa t i on .  The #1  
at  the end of  l ine 1 0  is  the 
f i le numb er for the demo#1 f i l e .  

I f  you wish to open mor e  than one 
f i l e  at a time , you mu st  spe c i fy in 
your program how many f i les  you wish 
to open .  T o  spec i fy the maximum 
number of f i le s  you wil l open at 
once , use  the MAXFILES command . 
For examp l e : 

MAXFILES = 2 

Line 40 is  the one that actual ly 
instruc t s  the computer  to write  them 
on t he disk , and l i ne 50 c l oses  the 
demo#1 f i le ( f i lenumb er 1 ) .  

On l i ne 60 the comput er is  ins tructe d 
to reopen the f i le to be ab le  to read  
the informa t i on b ack into  the 
compute r .  Not ice  that the fi lenumber  
aga in is #1 . 

Line 70 causes  the computer  to read  
the informa tion b ack into  t he 
compute r ,  and l ine 80 print s out the 
spec i f ie d  var i ab l es . Line 90 c l o s es 
the demo#1 f i l e . 



DEM0#2 

Thi s pro gram i l lus t rate s the LINE 
INPUT# command . 

1 0  OPEN " 1 : DEM02"  FOR OUTPUT AS #1 
20 A$ = "THIS IS  A DEMONSTRATION" 
3 0  B $  = "THIS IS PART OF IT TOO" 
40 PRINT#1 , A$ , B$ 
50 CLOSE#1 
60 OPEN " 1 : DEM02" for input as #1 
70 LINE INPUT#1 , A$ 
80 CLOS E#1 

Th i s  p rogram wr ites  the mes sage 
conta i ne d  on l i ne s  20 and 30 on the 
d isk , then reads  it b ack and p rints 
it on the screen . The new command 
l ine input# appears  on l i ne 70 . This 
command re ads  an ent i re l ine ( up to 
2 54 characte rs ) ,  without de l ime te rs , 
f rom a s e quen t i a l  f i le to  a s t r ing  
var iab l e .  
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DEM0#3 

Thi s program demons t rates  how to 
append new informat ion to  an exi s t ing 
se quen t i a l  f i l e . 

1 0  OPEN " 1 : DEMO 3 "  FOR OUTPUT A S  # 1  
2 0  A$ = "THIS I S  A DEMONSTRAT ION" 
30 B $  = "THIS IS PART OF IT TOO" 
40 PRINT#1 , A$ , B $  
5 0  CLOSE#1 
60 C$ = "SO IS THI S "  
70 OPEN" 1 : DEM03 " FOR APPEND AS #1 
80 PRINT#1 , C$ 
90 CLOSE#1 
1 00 OPEN 1 1 1  : DEM03 11 FOR INPUT AS #1 
1 1 0  LINE INPUT#1 , D 1 $  
1 20 LINE INPUT#1 , C1$  
130  PRINT D 1 $ : PRINT C 1 $  
1 40 CLOSE#1 

Lines  10-50 a re t he same as tho se in 
the demo#2 program above . Lines 70-
90 reopen the d emo#3 f i l e  and wr ite  
the me s sage contained  in  C$ . Then 
l ines  1 00-1 40 open data f i l e  demo#3 , 
then read in D1$  ( wh ich cons i s t  of  A$ 
and B $ ) and C 1 $  ( wh ich cons i s t s  of  
C$ ) and then print  D1$  and C 1 $ . 



1 0  
20 
30 
40 
so 
60 
70 
80 
90 
1 00 
1 1 0  
1 20 

DEM0#4 

This p rogram demonstrat e s  the l a s t  
maj or command n eeded  f o r  se quen t i a l  
dat a f i le creation and acce s s . The 
command is EOF , wh ich is the 
abbrevia t ion for "End of F i l e " . 

OPEN " 1 : DEM04" FOR OUTPUT AS #1 
FOR A = 0 TO 50 
PRINT#1 , A  
NEXT A 
CLOSE#1 
OPEN " 1 : DEM04" FOR INPUT AS #1 
IF EOF ( 1 )  THEN GOTO 1 20 
INPUT#1 , A  
PRINT A 
GOTO 70 
CLOSE#1 
PRINT" ALL DONE" 

Th i s  p rogr am wr ites  the numbe r s  0-50 
in t o  a f i le and then reads them back 
and p rints  them on the screen . I t  
prints  the me s s age "ALL DONE" when i t  
fin i sh es . De le t e  l i ne 70 f r om t he 
pro gram , change l i ne 1 00 to read 
"GOTO 80" and then r un t he p rogram .  

The fo l l owing error me s s age w i l l 
gre et you : 

INPUT PAST END IN 80 

Aft er t he computer p r in t s  the la s t  
i t em i n  t h e  fi lenumb er 50-it re turn s  
t o  t he f i le l ook ing for more d a t a  to 
read becaus e  l ine 1 00 sent i t  to  l i ne 
80  wh ich tel l s  it  to  rea d .  But  s ince 
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there  is no mor e data l e f t  in the 
f i l e ,  you are  t o l d  that you t r ie d  to 
input ( tr ans f er f rom di sk to  
comput er )  pa s t  the end of  t he f i l e .  

The EOF funct ion t e s t s  t o  s e e  whe ther 
or not the end o f  a f i l e  is  reache d .  
If  the end o f  a f i le ha s been re ache d 
( true ) then the va lue that EOF 
returns ( tr ansmi t s )  to  the p rogram is  
one ( 1 ) .  A zero  ( 0 ) wi l l  be  r e turne d  
if  the end of  the f i le ha s no t been 
reache d . 

Thi s is  wha t l ine 70 doe s : if the 
end of  t he f i l e  has been reache d ,  
then got o  1 20 .  Before  each i t em i s  
r ead , t he EOF t e s t s  t o  s e e  i f  the 
end of  f i le has been re ache d .  I f  it  
has  not  been re ached ( the f a l se or 
zero cond i t i on ) , the program 
continues  to  l i ne 8 0 .  However if t he 
EOF te s t  report s a t rue ( 1 )  condit ion 
then t he p rogr am j ump s to l ine 1 20 
and p r ints  the "ALL DONE" me s s age 
rather  than t he " Input pa s t  end" 
error me s s age . 

Cre at ing and ac ce s s ing random fi l e s  
requires  more p rogramm ing s teps than 
is the case  with s e quen t i a l  f i les . 
Random f i les  are  s to re d  in the 
token iz e d  format whi l e  a se quent i a l  
f i l e  is  s to re d  a s  ASC II  characters . 

The b i gge s t  advant age of  random fi les  
is  that da ta can be  acces se d  anywhere 
on the di sket te . This  me ans that , 
un l ike se quent i a l  f i l e s , i t  is  not 
ne ce ssary  to read through a l l  the 
f i l es one a f t er another unt i l  the 



f i le you des ire d i s  found . This  is  
so because t he informa t i on that  
compri se s  a random fi le i s  s t or e d  and 
a c ces se d in di s t inct  uni t s  ca l l e d  
" recor d s " ,  and each reco r d  i s  
numb e re d . 

The fo l l owing programming s t ep s  are 
require d  to crea te  a r andom f i l e .  

1 .  OPEN a f i l e  for  r andom a c ce s s . 

2 .  The dat a mus t f i r s t  be moved  f rom 
t he p rogram area of memory to a 
random buf fer p r i or t o  w r i t i ng it  
on a disk.  The FIELD c ommand 
a l locates  space for  the dat a in 
t he r andom buffe r .  

3 .  Use  the LSET OR RSET commands  to 
pos i t i on the da t a  in the r andom 
buf f er . 

4 .  Wri t e  the dat a f rom the buf f er to 
t he d isket te  us ing the PUT 
s t atement . You ne e d  no t c l ose  a 
r andom f i l e  be fore  acce s s ing 
( re ading) the informa t i on back 
in to the comput er ( as was  the case 
with s e quenti a l  f i le s ) .  

The fo l lowing p rogramming s teps  a re 
re qu ir e d  to acce s s  a random f i l e . 

1 .  OPEN a r andom f i l e , i f  i t  was 
previou s ly c l o s e d . 

2 .  U se t he FIELD s tatement to 
al locate  space in the random 
bu ffe r ,  if  the f i le was  prev i ou s ly 
c l o s e d .  

3 .  Use the GET command t o  move the 
de s i re d  record in to t he r andom 
buf fer . 
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DEMO#S 

1 0  INPUT"CUSTOMER NAME : " ; Q$ 
20 INPUT" CITY : " ; R$ 
30 OPEN " 1 : DEMOS" AS #1  
40 F IELD #1 , 20 AS N$ , 1 0  AS A$ 
50 L SET N$ = Q$ 
60 LSET A$ = R$ 
70 PUT#1 , 18  
80 CLOSE#1 
90 OPEN" 1 :  DEMOS"  AS #1 
1 00 F IELD #1 , 20 AS N$ , 1 0  AS A$ 
1 1 0  GET #1 , 1 8 
1 20 PRINT N$ : PRINT A$ 
130 CLOSE#1 

This  p rogram is t he beg inn ing of a 
dat abase  to ho l d  c u s t omer name s and 
the i r  c i t i es . I t  c ou ld be wr i t t en 
as : 

1 0  INPUT"CUSTOMER NAME : " ; Q$ 
20 INPUT" CITY : " ; R$ 
30 OPEN" 1 : DEMOS" AS #1  
40 FIE LD #1 , 20 AS N$ , 1 0  AS A$ 
SO LSET N$ = Q$ 
60 LSET A$ = R$ 
70 PUT#1 , 18 
80 GET#1 , 18 
90 PRINT N$ : PRINT A$ 
1 00 CLOS E#1 

He re i s  how the p rogr am works : 

Lines 1 0  and 20 s t ore  the cus t omer 
informa tion in s t r ing s Q$ and R$ . 



Line 30 opens demo#5 . Line 40 
a l l ocat es  t he space for the 
informat ion about the cu s t omer s  in a 
r andom buff e r .  I t  a l locates  20 
po s i t i ons  ( byte s )  fo r  N$ , and 1 0  
pos i t ions for A$ . N $  and A $  a re the 
st ring variables  in  the s t r ing  b uf f er 
that wi l l  ho l d  the informa t i on about 
the cus t omers that was o r i g in a l l y  in 
Q$  and R$ . 

T he LSET command s in l ines  50 and 60 
move the data f rom the Q $  and R$ 
var iab l e s  and p l ac e s  them into the 
st ring variab l e s , N$ and A$ which are 
in the r andom b u ff e r .  L i ne 7 0  wr ites  
the record  ( the dat a )  from the random 
buffer  to the data  f i l e .  The number 
18  is  the number  of  the rec o r d  that 
we have a rb itrari l y  cho s en .  You 
shou ld be carefu l whe n  you number 
your recor d s  because organiz a t i on is  
the  key to moving the  data around 
among the program area , the r andom 
b uf f er and the random fi le . The GET 
command r eads  the da ta b ack into the 
random b uf f er f rom a random f i l e . 

The LSET command j us t i f i es the s t r ing 
va riab l e  to the l e ft , and the RSET 
command j us t i f ie s  it to the r i ght . 

DEM0#6 

Our previous program ( demo#5 ) used  
on ly s tr ing var iab l es . Howeve r ,  
th ere wil l probably  be many 
s ituations whe re you nee d to s to re 
numerical  informa t i o n  in a random 
a c ce ss  f i l e  too .  Be fore do ing so , 
you mus t a dd on two extr a  programming 
s teps . The f ir st s t ep coverts  a 
numeric  t ype  va lue into a s t i rng 
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t ype va lue be f o re you wr ite  the data  
to the  di sket te . The second extra 
s t ep converts  the s tr ing variab l e  
type  back into  i t s nume ric  va lue . 
The fol lowing p rogram demonstrates  
two o f  the comman d s  that  p e rform this  
conver s i on .  

1 0  INPUT"CUSTOMER NAME : " ; CUST$ 
20 INPUT" CITY : " ; CITY$ 
30 INPUT"PHONE NUMBER : " ; TEL 
40 TEL$ = MKD$ ( TEL) 
50 OPEN " 1 : DEM06" AS #1  
60 F IELD#1 , 20  AS N$ , 1 0  AS A$ , 8 AS T$ 
70 L SET N$ GUST$ 
80 LSET A$ = CITY$ 
90 L SET T$ = TEL$ 
1 00 PUT#1 , 18  
110  GET#1 , 18  
1 20 T = CVD ( T$ ) 
1 3 0  PRINT N$ : PRINT A$ : PRINT T 

Th is  p rogram wr i t e s  the cus tomer ' s  
name , c it y and te l ephone numb er on 
the d i s k ,  r ea d s  i t  b acK , and p rints 
it on the screen . The new commands 
introduce d  in th i s  program are on 
l i nes 80  and 1 1 0 .  Line 80 us e s  the 
MKD$ command to conve rt the numeric  
dat a s t or e d  in  " te l "  into a s tring 
var iab l e  cal led  t $ . This  a l lows the 
te l ephone numb er to be wri t ten to 
the d isk a l ong w i th the other 
cus t omer informat i o n  wh ich was typ e d  
i n  s tr ing form by  t he user .  Later ,  
after  the informa t ion  f rom the random 
f i le has  been r ead , the CVD command 
conve r t s  the st ring va raib l e  T$ into  
a numeric  va lue wh ich is  s t ore d in  
"T"  • 



ADVANCED USES OF FILE BUFFERS 

1 .  Informat i on may be  pas se d  from one 
program to another by FIELD ing it  
to  an unopene d f i l e  numb er ( not  
#O ) . The FIELD buf fer is  no t 
c lea re d  as l ong as  the f i l e  is  not  
OPENe d .  

2 .  The F ILED e d  buf fer for an unopened 
f i le c an a l so  be  used to  format 
string s . For examp l e ,  an SO­
character s t r ing cou ld  be p la ce d  
into a FIELDed  buf fer with LSET . 
The s t r ing s c ou l d  then be acce s se d  
a s  four 20-character s t r ings us ing 
their  F IELD e d  var iab l e  names . F or 
examp l e , instead  of us ing the 
s t a t ement 

F IELD#1 , 80 AS A$ 

The a lt ernative is 
F IELD#l , 20 AS A1$ , 20 AS A2 $ ,  
20 AS A3 $ ,  20 AS A4$ 

3 .  F IELD#O may be u s e d  as a temporary  
buffe r ,  but  no te that  this  buffer  
is  c le ared a f t e r  each of the 
fol low ing commands :  F ILES , LOAD , 
SAVE , MERGE , RUN ,  DSKI$ , DSKO$ , 
OPEN . 

A F IELD s t atement is  a t t emp t ing to 
a l loca t e  more bytes  than were 
spec i f ie d  for t he record l ength of a 
r andom f i l e . 

An int e rn a l  mal funct ion has  occu re d  
in D isk BASIC . Report to  Microsoft 
t he cond i t ions under wh ich the 
mes sage appeare d .  
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A s t atement o r  command  re f erences a 
f i l e  with  a f i l e  number that i s  not 
OPEN or is out of  the range of f i le 
numbers  spec i f ie d  at init i a l i z a t i on .  

A LOAD , KILL or OPEN st atement 
re ferenc e s  a f i l e  that does not ex i s t  
on the curr ent d i s k .  

A se quen t i a l  output mode . OPEN is  
is sued for a f i le that  is  a l re a dy 
open ; or a KILL is  g iven f or a f i l e  
that is  open . 

An I / 0  e rror oc curre d  on a disk I / O  
operat ion . It  is  a f a t a l  error , 
i . e . , the opera t ing s y s t em cannot 
recover from the erro r .  

The f i lename spec i f ie d  i n  a NAME 
statement is iden t i c a l  to a f i lename 
a lrea dy in use  on the d i s k .  

A di sk st orage space is  i n  us e .  

An INPUT s t atement i s  execute d a f t er 
al l the dat a in the fi l e  ha s been 
INPUT , or for a nu l l  ( empty)  f i l e .  
T o  avoid thi s  error , us e the EOF 
function to detect  the end of f i l e .  

In a PUT or GET statement , the record 
numb er i s  e ither greater than the 
maximum a l lowed ( 3 2 7 6 7 )  or e qu a l  to 
o .  

A direct s t atement is  encountere d 
whi l e  LOAD ing an ASCII- format f i l e .  
The LOAD ing i s  terminat e d .  

An a t t empt i s  made t o  create a new 
fi le ( us ing SAVE or OPEN ) when a l l 
2 55 d irect ory entr ies  are f u l l . 



S ince SVI Per sonal  Comput e r  BAS I C  is  very similar to 
many micro computer BASI C ' s ,  t he SVI Personal 
Computer  w i l l support p rograms wri t t en for a wide 
var i et y  of microcomputers . If  you have program 
wr i t t en in a BAS I C  other  than SVI Per sona l Computer  
BAS IC , some minor adj us tment s  may be nece s s ary  
be fore running them with  SVI  Per sonal Computer  
BAS IC . He re are some s p ec i f i c  things to  l ook for 
whe n  conver ting BASI C  programs . 

In SVI Personal  Comput e r  BAS I C ,  you 
r ea d  and wr i t e  informa t i on to a f i le 
on d i sket te  or cassette  by opening 
t he f i l e  to  a s so c ia t e  it w i th a 
pa r t i cu lar f i lenumb er ;  then us ing 
pa r t ic u lar I / 0  s tatemen ts  wh ich 
spec ify that f i lenumber . I / 0  to 
d isket te  and c a s s e t te f i l e s  is 
imp l emente d  d i f f er ent ly  in other  
BASI C ' s .  Re f er to  s e c tion 3 . 13 . 1  for  
det ai l s  on dat a f i le and  to sect ion 
4 . 2 . 1 . 33 f or "OPEN" s t atement . A l so , 
in SVI Personal  Comput e r  BAS I C , 
random f i l e  rec ords  a r e  automa t i cal ly 
b l o cked as ap propr iate  to f i t  as  many 
records as pos s i b l e  in each sector . 

How you d raw on the screen var i e s  
gre a t ly b etwe en d i f f erent BAS I C ' s . 
Re fer t o  the di scus s ion of  graphics  
in s e c t i on 3 . 13 . 2  for  spec i f ic 
informa t ion about SVI Per sonal 
Comput er gr aphi cs . 
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In SVI Person a l  Computer BAS IC , 
l ogic al oper a t i ons (NOT , AND , OR , 
XOR ,  IMP , and EQV) a re per forme d 
b it-by-b i t  on integer operand s to 
produce an integer r e su l t .  In some 
othe r  BASI Cs , the operands are  
cons ide re d  to  be  simp ly " true" ( non­
z ero ) or " fa l s e "  ( zero ) va l ue s , and 
t he r e su l t  of  the operation is e ither 
true or  fa l se .  As an examp l e  o f  thi s  
differenc e ,  cons ider this  sma l l  
program : 

1 0  A=9 : B= 2 
20 IF A AND B THEN PRINT "BOTH A 

AND B ARE TRUE" 

Thi s exampl e  in another BASI C  wil l 
p er f orm as  fo l lows : A i s  non- z e ro ,  
so i t  i s ' t rue ; B i s  a l s o  non-zero , so  
i t  i s  a l so true ; because bo th A and  B 
are true , A AND B is  true , so  the 
p rogram p rints : "BOTH A AND B ARE 
TRUE" . 

Howeve r ,  SVI Person a l  Computer BAS IC 
ca l c u l a t e s  i t  dif ferent l y : A is  1 00 1  
in b in ar y  f orm , and B i s  001 0  in 
binary form ,  so A AND B ( ca l c u l a t e d  
b i t -by-b it ) is 0000 , o r  zero ; z e ro 
indicate  fa l se , so  the me s sage i s  not  
p r in te d , and the  p rogram continues  
with the next  l ine . 

This  c an a ff ect not on ly tes t s  made  
in  I F  s t a t ement s ,  but  ca lculat ions as  
we l l . To get  sim i l ar r e su l t s ,  recode 
logic a l  expre s s ions l ike the 
fo l low ing : 

1 0  A=9 : B= 2 
20 IF ( A ( ) O )  AND ( B ( ) O )  

THEN PRINT "BOTH A AND B ARE 
TRUE" 



The I F  stat ement in SVI Per sona l 
Comput er BAS IC contains an optional  
ELSE c laus e ,  which i s  per formed when 
t he expre s s i on be ing tes te d  i s  f a l s e . 
S ome other BAS I Cs do no t have th i s  
c apab i l ity . For  examp l e ,  i n  ano ther 
BAS I C  you may have : 

1 0  IF A=B then 30 
20 PRINT "NOT EQUAL" 
3 0  PRINT "EQUAL" 
40 REM CONTINUE 

GOTO 40 

This  se quence of code w i l l  s t i l l  
func t i on correc t l y  i n  SVI Per sonal 
Comput er BAS IC , but it may a l so be 
conven iently  receded  as : 

1 0  IF A=B THEN PRINT "EQUAL" ELSE 
PRINT "NOT EQUAL" 

20 REM CONTINUE 

SVI Per sona l Computer BASI C  a l s o  
a l lows mu l ti p l e  statement s  in both 
the THEN and ELSE claus es . This  may 
caus e  a pro gr am wr itten in another 
BAS I C  to perfo rm di f f er en t l y . For 
examp le : 

1 0  IF A=B THEN GOTO 1 00 
" NOT EQUAL" 

20 REM CONTINUE 

PRINT 

In some other BASICs , if the t e s t  A=B 
i s  f a l s e ,  control  branch e s  to the 
next st atement ; that is , if  A is  no t 
e qual  to B ,  "NOT EQUAL" i s  p r in te d .  
In SVI Per sonal Compute r BAS I C , both 
GOTO 1 00 and PRINT "NOT EQUAL" are 
cons i der e d  to be part o f  the THEN 
c lause  of t he IF statement . I f  the 
te s t  i s  f a l se , control  continues with 
t he next  progr am l ine ; that is , to 
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l i ne 20 in thi s  examp l e .  PRINT "NOT 
EQUAL" c an never be execute d .  

This exampl e  can be recoded in SVI 
Persoanl  Comput er BAS I C  as : 

1 0  IF A=B THEN 1 00 ELSE PRINT "NOT 
EQUAL" 

20 REM CONTINUE 

Program us ing the MAT func t i on s  
ava i l ab l e  i n  s ome BASI C ' s  m u s t  be 
rewr i t t en us ing FOR • . .  NEXT loops t o  
execute proper l y .  

S ome BASI C ' s al low s t a t emen t s  of t he 
form : 

1 0  LET B=C=O 

To s et B and C e qual  to z e ro . SVI 
Per s onal  Comput e r  BASI C  wou ld 
interpret t he s ec ond e qual  sign as  a 
logical  ope rator and s e t  B e qu a l  to  
-1  if  C e qua l le d  0 .  Ins t ea d ,  conve rt 
th i s  s t at ement to two a s s ignment 
statements : 

1 0  C=O : B=O 

Some BAS IC ' s  use  a back s l ash  ( ) to  
s epera te  mu l ti p l e  statement s  on a 
l ine . With SVI Personal Comput e r  
BAS IC , be s u r e  a l l  s t a t emen t s  o n  a 
l ine are  seperated  by a co l on ( : ) .  

Many PEEKs and POKEs are  dependen t  on 
the par ticular  comput er you a re 
us ing . You shou ld exam ine the 
pu rpo se of t he PEEKs and POKE s in a 



program in another BAS I C , and 
tran s la te t he s t atement so  it 
p e r fo rms the same funct i on on the SVI 
Persona l Computer .  

S ince s t rings in SVI Per sona l 
Computer BAS IC are a l l  var iab l e  
l ength , you shoul d  d e l e t e  a l l 
s t at ement s  that are  u se d  to  dec lare 
the l ength o f  s t ring s . A s t a t ement 
s uch as DIM A$ ( I ,  J ) , which 
dimens ions a s t ring array for J 
e l ement s  o f  l ength I ,  shou ld  be 
conve r t e d  to  the SVI Per sona l 
Computer BAS IC s t a t ement DIM A$ ( J ) . 

S ome BAS I C ' s  use  a ccmma or ampersand 
f or s tr ing concatenat i on .  E ach of 
these mus t be change d to a p l us s ig n ,  
which i s  t he operator for SVI 
Per sona l Computer  BAS I C  s t ring 
concat enat i on .  

In SVI Per sona l Computer  BAS I C , the 
MID$ , RIGHT $ , and LEFT$ functions are 
u s e d  to t ake sub s trings  of s t rings . 
F orms s uch as A$ ( I ) to  acce s s  the I th 
character in A$ , or A$ ( I , J )  to  t ake a 
subs t r ing o f  A$ f rom pos i t i on I to 
p o s i t i on J ,  mus t be changed as 
fo l lows : 

Other BASIC 

X$=A$ ( I )  
X$ =A$ ( I , J )  

SVI Personal 
Computer BASIC 

X$=MID $ ( A$ , I , 1 )  
X$=MID $ ( A$ , I , J- I+1 ) 
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If  t h e  sub s t r ing re f erence i s  o n  t he 
l e f t  s id e  of an a s s ignment and X$ is  
u se d  to  rep lace characters  in  A$ , 
conver t  as  fo l lows : 

Other BASIC 

A$ ( I ) =X$ 
A$ ( I , J ) =X$ 

SVI Perosnal 
Computer BASIC 

MID $ ( A$ , I , 1 )=X$ 
MID $ ( A$ , I , J-I+1 ) =X$ 

In SVI Per sonal Comput e r  BAS I C ,  the 
va lue returned by a r e l a tional  
expre s si on , such as  A B ,  is e i ther 
-1 , indica t ing the re l at i on i s  tru e ,  
or 0 ,  indicating  the re l a tion  i s  
f a l se . S ome other BASICs  return + 1  
t o  indi cate t r ue . If you u s e  the 
va lue of  a re l at iona l  expr e s s i on in 
an ar i t hme t i c  c a l c u l a t i o n ,  the 
r e s u l t s  a re l ike ly to  be di ff erent 
f rom wha t  you wan t . 

S ome BASI C ' s  a l l ow you to  a dd remarks 
to  the end of  a l ine us ing t he 
excl ama t ion p o int ( ! ) .  Be sure t o  
ch ange t h i s  t o  a s ing l e  quo te ( ' )  
when conve rt ing to  SVI Per sona l 
Comput er BAS IC . 

SVI Per sonal  Computer BASI C  roun d s  
s ing l e- o r  doub l e-pre c i s i on numbers  
when i t  requ ir e s  an  integer va lue . 
Many other BASI C ' s trunca te ins t ead . 
Thi s  can change the way your program 
r uns , because it a ffec t s  not  on ly 
as s ignment s t atement s ( for examp l e ,  
I%=2 . 5  r e su l t s  in I% e qual  t o  3 ) ,  but  
also  affects  func t i on and s t atement 
eva l ua t ions ( for examp l e ,  TAB ( 4 . 5 )  
goe s  to  the f i f th p o s i t i on ,  A ( 1 . 5 ) is 



the s ame as A ( 2 ) , and X= 1 1 . 5  MOD 4 
wil l r e su l t  in a va lue  of  3 for  X ) : 
No t e  in par ticu l ar that round ing may 
cau s e  SVI Per sonal Comput e r  BAS I C  to  
s e l e c t  a d i fferent e lement f rom an 
array than another BAS I C  - po s s ib ly 
one that is out of r ange ! 

S ome BAS I C s  r e qu ire  PRINT CHR$ ( 7 ) t o  
s end an ASC II be l l  char acter .  I n  SVI 
Per s ona l Computer  BAS I C , you may 
rep lace  this  s t a tement w i th BEEP , 
a l though i t  i s  no t r e qu ire d .  

The BAS I C  l a nguage on another 
computer  may be di ffere nt from t he 
SVI Per s ona l Computer  BAS I C  in ways 
other than t ho se l i s ted he re . You 
shou l d  become fam i l iar with  SVI 
Personal  Computer BAS I C  as much as 
po s s ib l e  in  or der t o  be ab l e  to 
appr opr ia t e ly conve rt  any fun c t i on 
you may re qu ire . 
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F un c t ions that are not  ava i l ab le in Microsof t BAS I C  
c a n  be der ived by  us ing t he fol low ing formul ae :  

Function 

Logar ithm to 
ba se B 
S ecant 
Co s ecant 
Cotangent 
Inver se s ine 
Inverse  co s ine 

Inver s e  s ec ant 

Inve r se C o s ecant 

Equivalent 

LOGB (X)  

SEC ( X )  
CSC (X)  
COT (X )  
ARC S IN (X)  
ARCCOS ( X )  

ARCS EC (X)  

ARCCSC (X)  

Inver se ARCCOT (X)  
Con tangent 
Hyperbo l ic s i nce SINH( X )  
Hype rbo l ic cos i ne COSH ( X )  
Hyperbo l ic tangent TANH( X )  

Hype rbol ic s ecant 
Hyperbo l ic 
c o s ecant 

S ECH (X)  
CSCH(X ) 

Hyperbo l ic COTH ( X )  
c o t angent 
Inve r s e  ARC S INH ( X )  
h ype rbo l ic s ine 
Inve r s e  ARCCOS H ( X )  
h ype rbo l ic c o s i ne 
Inver s e  ARCTANH ( X )  
hyperbo l ic t angent 
Inve r s e  ARCSECH( X )  
h ype rbo l ic secant 
Inve r s e  hyp erbo l ic ARCCSCH(X )  
c o s ecant 
Inver s e  hyp er bo l ic ARCCOTH ( X )  
cot angent 

LOG (X) / LOG ( B )  

1 / COS ( X )  
1 / SIN ( X )  
1 /TAN ( X )  
ATN ( X/ S QR ( 1-X>'�X )  
1 . 5708-ATN ( X / SQR 
( 1 -X>'�X ) 
ATN (  SQR (X�'<X-1 ) )  
+ ( SGN ( X )- 1 ) *1 . 5708  
ATN ( 1  I SQR c x�·�x-1 ) )  
+ ( SGN ( X )- 1 ) *1 . 57 0 8  
1 . 5 708-ATN ( X )  

( EXP (X )-EXP ( -X ) ) / 2 
( EXP ( X ) +EXP ( -X ) ) / 2 
( EXP (X ) -EXP ( ( -X) ) /  
( EXP ( X ) +EXP ( -X ) )  
2 / ( EXP ( X ) +EXP ( -X ) ) 
2 / ( EXP ( X ) -EXP ( -X) ) 

( EXP ( X ) +EXP ( -X) ) /  
( ( EXP ( X ) -EXP ( -X ) )  
LOG (X+SQR (X*X+ 1 ) )  

LOG (X+SQR (X*X- 1 ) 

LOG ( ( 1 +X ) / ( 1 -X) ) / 2 

LOG ( (  1 + SQR 
( 1-X'�X ) )  /X) 
LOG ( ( 1 +SGN ( X ) 7�SQR 
( 1 +X''�X ) )  /X) 
LOG ( ( X+ 1 ) / ( X-1 ) ) / 2 
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DECIMAL HEXADECIMAL 
CODE CODE DEFINITION 

1 1 [ CONTROL ] +A 
2 2 [ CONTROL ]+B  
3 3 [ CONTRO L ] + C  
4 4 [ CONTROL ] +D 
5 5 [ CONTRO L ] +E 
6 6 [ CONTROL ] +F 
7 7 [ CONTRO L ] +G 
8 8 [ CONTROL ] +H 
9 9 [ CONTRO L ] + l  
1 0  A [ CONTROL ] +J 
1 1  B [ CONTROL ] +K 
1 2  c [ CONTROL ] +L 
13  D [ CONTROL ] +M 
1 4  E [ CONTROL ] +N 
1 5  F [ CONTROL ] +O 
1 6  1 0  [ CONTROL ] +P 
1 7  1 1  [ CONTROL ] +Q 
1 8  1 2  [ CONTROL ]+R  
1 9  13  [ CONTROL ] + S  
20 1 4  [ CONTROL ] +T 
2 1  1 5  [ CONTROL ] +U 
22  1 6  [ CONTROL ]+V 
23 1 7  [ CONTROL ] +W 
24 18  [ CONTROL ] +X 
2 5  1 9  [ CONTROL ] +Y 
26  1A [ CONTROL ] +Z 
2 7  1 B  ES CAPE 
2 8  1 C  CURSOR RIGHT 
29  1D  CURSOR LEFT 
30 1E  CURSOR UP 
3 1  1 F  CURSOR DOWN 
3 2  20 
33  2 1  
3 4  22  I I  

3 5  23 # 
3 6  2 4  $ 
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DECIMAL HEXADECIMAL 
CODE CODE DEFINITION 

3 7  25  % 
38  26 & 
3 9  2 7  
40 28  ( 
41  29  ) 
42 2A "k 

43 2B + 
44 2C  
45 2D 
46 2E 
47 2F I 
48 3 0  0 
49 3 1  1 
50 3 2  2 
5 1  33 3 
52 34 4 
53 3 5  5 
54 36  6 
55 3 7  7 
56 38  8 
57  3 9  9 
58 3A 
59 3B 
60 3 C  < 
6 1  3 D  
6 2  3 E  > 
63 3F  ? 
64 40 @ 
65 41 A 
66 42 B 
67  43 c 
68 44 D 
69 45 E 
70 46 F 
7 1  47 G 
72  48 H 
73 49 I 
74 4A J 
75 4B K 
76  4C L 
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DECIMAL HEXADECIMAL 
CODE CODE DEFINITION 

7 7  4D M 
7 8  4E N 
79  4F 0 
80  so p 
81 5 1  Q 
8 2  5 2  R 
83 53 s 
8 4  5 4  T 
85 55 u 
86 56 v 
8 7  57 w 
88 58 X 
89  59  y 
90 SA z 
9 1  SB [ 
92 sc '\ 
93 SD J 
94 SE 1\ 
95 SF 
96 60 ' 

97  61  a 
98  62  b 
99 63 c 

1 00 64 d 
1 0 1  65 e 

1 02 66 f 
1 03 67  g 
1 04 68 h 
1 05 69 i 
1 06 6A j 
1 07 6B k 
108 6C 1 
1 09 6D m 

1 1 0  6 E  n 

1 1 1  6F 0 

1 1 2  70 p 
1 1 3  7 1  q 
1 1 4  7 2  r 

1 1 5  73  s 

1 16 74  t 
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DECIMAL HEXADECIMAL 
CODE CODE DEFINITION 

1 1 7 7 5  u 

1 18 7 6  v 
1 1 9  7 7  w 

1 20 7 8  X 

1 2 1  7 9  y 
1 22 7A z 

1 23 7 B  
1 24 7 C  
1 25 7D  
1 26 rE 
1 2 7  7 F  
1 2 8  80 
1 29 81  
130 82  
1 3 1  B3 
1 3 2  B 4  
133  B5  
1 3 4  86 
1 3 5  B 7  
1 3 6  B B  
1 3 7  B 9  
1 3 B  B A  
139  8B  
1 40 Be 
1 41 BD 
1 42 BE 
1 43 BF 
1 44 90 
1 45 9 1  
1 46 92 
1 47 93 
1 4B 94 
1 49 95  
1 50 96 
1 5 1  97 
1 52 9 B  
1 53 99 
1 54 9A 
1 55 9B 
1 56 9C 
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DECIMAL HEXADECIMAL 
CODE CODE DEFINITION 

1 57 9D 
1 58 9E 
1 59 9F 
160  AO rn 

1 6 1  A1 � 

1 6 2  A2 � 

1 63 A3 BJ 

164  A4 EIJ 

1 65 AS [] 
166  A6 � 

1 6 7  A7 [] 

168 A8 n 

1 69 A9 0 

1 70 AA 0 

1 7 1  AB D 

1 72 AC § 

1 73 AD � 

1 74 AE 0 

1 7 5  AF 0 

1 76 BO Gl 
1 77 B1  Gj 
1 7 8  B2  EE 
1 79 B3 .. 
180  B4  0 
1 81 BS � 

18 2 B6 Ei3 

1 83 B 7  � 

184  B8 IRJ 

185 B9 � 
1 86 BA � 
1 8 7  BB � 
1 88 BC  IZl 
1 8 9  B D  � 
1 90 BE ISl 
1 9 1  BF c 
1 92 co � 
1 93 C 1  fll 

1 94 C2 �] 
1 95 C3 � 

1 96 C4 �J 
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DECIMAL HEXADECIMAL 
CODE CODE DEFINITION 

1 97 C 5  [J 
1 9 8  C 6  Ill 
1 99 C 7  Ill 
200 C8 rn 
20 1 C9 Ill 
202 CA � 
203 CB !HI 
204 cc [;iii 
205 CD (] 
206 CE Gl 
20 7 CF !II 
208 DO � 
209 D1  8 
2 1 0  D2 Ill 
2 1 1  D3 [l 
2 1 2  D4 
2 1 3  D5 
2 1 4  D6 
2 1 5  D 7  
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Decimal Binary Hexadecimal Octal 

0 0000 0 0 
1 000 1  1 1 
2 001 0  2 2 
3 00 1 1  3 3 
4 0 1 00 4 4 
5 0101  5 5 
6 0 1 1 0  6 6 
7 0 1 1 1 7 7 
8 1 000 8 10  
9 1 00 1  9 1 1  

1 0  1 0 1 0  A 1 2  
1 1  1 0 1 1  B 1 3  
1 2  1 1 00 c 1 4  
1 3  1 1 01 D 1 5  
1 4  1 11 0  E 1 6  
1 5  1 1 1 1  F 1 7  
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SVI-3 18 has 32K  RAM : 16K user 
a dd re s s ab le RAM and 1 6K 
n on-a dd re s s ab l e  v ideo  d i sp lay RAM . 
The 1 6K us er a ddre s s ab le RAM res ides 
in Page 02 (Bank 0)  from hexadec ima l 
a ddre s s  COOO to FFFF . 

SVI-3 2 8  ha s 80K RAM : 64K user 
a ddre s s ab l e  RAM and 1 6K 
non-add re s s ab l e  vid eo di sp la y  RAM . 
3 2K us er a ddre s s ab l e  RAM res ides  in 
P age 02 ( Bank 0) f rom hexadec ima l  
a dd re ss  8000 t o  FFFF . Another 32K 
user  addre s sab l e  RAM re s ides  in P age 
2 1  ( Bank 2) f rom hexadecimal  a ddre ss  
0000 to  7FFF . 

The re i s  no command to d i s ab l e  the 
v id eo RAM . U s e  e i ther of  t he 
fo l l owings  to incr ease  the unab l e  
memory s i z e  i n  your program . 

( A ) FRE ( 0) 

Free force a garbage co l lec t i on 
be fore r eturn ing t he number of 
f ree bytes . 

( B ) CLEAR N1 , N 2  

To s e t  a l l  numer i c  var iab l e s  to 
z e ro , a l l  s tr ing var i ab l e s  to 
nu l l , and to c lo s e  a l l  open 
f i le s ;  op t ional ly to  s et the end 
of memory and the amount of 
s t ack space . 
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N1 s e t s  the amount of s t ring 
space whi le N2 s e t s  the end 
a dd re s s  of memory . 

The memory management is  bank 
and page s e l e c t i on by har dwar e 
control . 

The Disk  BASI C  DOS doe s no t have the 
s ame format s tructure as t he CP /M 
Xerox 820 . 

SVI-3 1 8 / SVI-3 2 8  Sy s t em 

D ISK BASIC  
MBAS I C  INTERPRETER ( 4K) 
DISK BASI C  DOS ( 1 6K) 

CP /M OS 
CP /M 2 . 2  ( 20K to 24K) 

The s t a r t-up memory is B ank 0 Page 2 
(8000H to FFFFH ) . 

In MBAS IC ROM int erpreter boot s tr ap , 
2K to 4K is  reserve d  for work ing 
ar e a .  There fore , 1 2 815  bytes  f or 
SVI-3 18 and 291 99 byt e s  for SVI-328 
a re ava i l ab l e  to  use MBAS IC . 

F or D isk BAS IC  DOS bytes  boo t s tr ap , 
8K to 1 2K is re serve d for system 
control . The re for e ,  4807 bytes  for 
SVI-3 1 8  and 2 1 1 9 1  byte s for SVI-3 2 8  
a re ava i l ab l e  t o  run D isk BAS IC . 

USER FREE MEMORY 
ROM BOOTSTRAP 
DISK BAS I C  DO S 

SVI-3 18  
1 28 1 5  

4807 

SVI-328  
2 9 1 99 
2 1 1 9 1  



The re a re two disk operat ing s y s tem : 

( A) The D i s k  BAS I C  DOS re qu ir e s  1 2K 
to 1 6K for DOS ut i l it y .  

( B )  The C P /M OS re qu ir e s  20K to  24K 
for sy s t em con t r o l  area and 
uti l ity . 

The 64K user memory for SVI-328  is  
ava i l ab l e  once CP /M boot s traps . 
S in ce Page 02 and P age 22  are 
reserved for D isk BAS IC , approximate 
3 2K ( Page 02 from 8000H to FFFFH) is 
ava i l ab le when you u se MBAS IC . 

In the SVI-3 1 8 / SVI- 3 2 8  s ing l e  user 
system,  t he SWITCH command forces 
exch ange Page 02 ( Bank 0)  and Page 22 
( B ank 2 ) . However  i t  shou l d  power up 
w i th D isk BASIC  DOS boo t s tr ap . 

If SVI-3 1 8  i s  us e d ,  run CP/M with the 
dip swi t ches S 1 , S2 and SS of 64K RAM 
cartr i dge switche d on . 

The SVI-803 and t he SVI-807 RAM 
Expansion  Cart r i dges  are u s e d  to 
expand the user  m emory up to a ful l  
160K By te s .  

SVI-807 DIP SWITCH SELECTION 

SVI-807 SVI-3 18  SVI-3 2 8  

S 1 : BK2 1 ON/ OFF OFF 
S2 : BK22  ON / OFF ON /OFF 
S3 : BK3 1 ON/ OFF ON/ OFF 
S4 : BK3 2 ON / OFF ON /OFF 
SS : BK02 ON•'� / OFF OFF 
S6 : 48 /32  OFF OFF 
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page 
01 

page 
02 

3 3 6  

BAN K O 

ROM 

(BASIC) 

3FFFH 

4000H 

ROM 

(BASIC) 

?FFFH 

BOOOH 

RAM 0 

(ON BOARD) 

OR 

(EXPANSION) 

BFFFH 

COOOH 

RAM 1 

(ON BOARD) 

FFFFH 

No te : ( 1 )  On ly two switches are 
a l lowed to switch on 
s imu l t aneous ly . 

( 2 )  BK 02 can be se lected  
on l y  if  16K RAM Car tr idge 
is not us e d .  

BANK 1 BANK 2 BAN K 3 

(FOR CARTRIDGE) 

page page r----...., page r----...., 
31 1 1  21 

page 
12 

ROM 0 

(GAMES) 

ROM 1 

(GAMES) 

ROM 2 

(GAMES) 

ROM 3 

(GAMES) 

RAM 

RAM 

page t-----t 
22 

RAM 

RAM 

page 
32 

RAM 

RAM 

RAM 

RAM 



Try t he fol lowing memory b ank RAM s i z e  t e s t  program :  

1 0  REH Hemory bank RAM s i z e  t e s t  program 
20 REH Hake sure you have 64K RAM Cartridge 
30 REH One have BK2 1 on , the other have BK3 1 on ( in 32K option) 
31  REH 
40 CLEAR 1 0 ,  &HDOOO 
50 
60 B2=&HD042 : B3=&HD044 
70 FOR K=&HDOOO TO B3 
80 READ A$ : POKE K , VAL( "&H"+A$ ) 
90 NEXT K 
100 DEF USR2=&HD011 ' TEST BK 2 1  
110  DEF USR3=&HD02B ' TEST BK 3 1  
1 20 1 -- - - INIT RAH AREA 
130 FOR I=B2 TO B3 +1 
1 40 POKE I , 0  
1 50 NEXT I 
160 A=USR3 (0)  
1 70 A=USR2 ( 0) 
1 8 0  PRINT"BANK 2 1  = " ; 256*( PEEK( B2+1 ) ) +PEEK( B2 ) 
1 90 PRINT"BANK 3 1  = " ;  2 56,�(PEEK( B3+1 ) )+PEEK( B3 ) 
200 STOP 
2 1 0  
2 2 0  
230 
240 
2 50 
260 
2 70 
280 
2 90 
300 
310 
320 
330 
340 
3 50 
360 
3 70 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
5 1 0  
520 
530 
540 
5 50 
570 
580 
590 
600 

REH --- DATA ----
DATA 2 1 , 00 , 00 : REH ' CHKSI Z :  LD HL , O  ; 0-7FFFH 
DATA 7 E  : REH ' CHKS Z1 : LD A ,  ( HL )  ; READ 
DATA 2F : REH I CPL 
DATA 77 : REH I LD ( HL ) , A  ; WRITE 
DATA BE : REH I CP ( HL )  
DATA 2F : REH I CPL 
DATA 77 : REH I LD ( HL )  , A  ; SAVE BACK 
DATA co : REH I RET NZ 
DATA 23 : REH I INC HL 
DATA 70 : REH I LD A , H  ; EXIT FOR HL=BOOO 
DATA FE , BO : REH I CP SOH 
DATA 2 0 , F3 : REH I JR NZ , CHKS Z 1  
DATA C 9  : REH I RET ; HL=S IZE 

PSG , PORTB : ROHEN1 , 
D7 

IN PSG DATA : 90H 
OUT PSG DATA:  BCH 
OUT PSG LATCH: 88H 

ROHENO , CAP , BK3 2 , BK3 1 , BK22 , BK2 1 , CART 

DATA F3 
DATA 3 E , OF 
DATA D3 , 88 
DATA DB , 90 
DATA 47 
DATA E 6 , FD 
DATA D3 , 8C 
DATA 2 1 , 00 , 00 
DATA CD , OO , DO 
DATA 22 , 42 ,  DO 
DATA 7 8  
DATA D3 , 8C 
DATA FB 
DATA 09 
DATA F3 
DATA 3E , OF 
DATA D3 , 88 
DATA DB , 90 

D6 DS D4 D3 D2 D1 DO 

: REH I CHK2 1 : 
: REH I 

: REH I 

: REH I 

: REH I 

: REH I 

: REH I 

:,REH I 

: REH I 

: REH I 

: REH I 

: REH I 

: REH I 

: REH I 

: REH 1 CHK3 1 : 
: REH I 

: REH I 

: REH I 

DI 
LD A , OFH 
OUT (88H) , A  
IN A , ( 90H) 
LD B , A  
AND 1 1 1 1 1101B 
OUT (8CH) , A  
LD HL , OOOO 
CALL CHKS I Z  
L D  ( BK2 1 ) , HL 
LD A , B  
OUT ( 8CH) , A  
E I  
RET 
DI 
LD A , OFH 
OUT ( 8 8H) 
IN A , ( 90H) 

PORT B 
LAT CH 
CURRENT BANK COND 
B=OLD BANK COND 
BANK 2 1  ON 

no meaning 
RESULT IN HL 
SAVE RAM SIZE 
A = ORG BANK COND 

PORT 
LATCH 
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610 DATA 47  : REM I LD B , A  
6 20 DATA E6 , F7 : REM I AND 1 1 1101 1 1B BANK 3 1  ON 
630 DATA D3 , 8C : REM I OUT ( 8CH) , A  
640 DATA CD , OO , DO : REM I CALL CHKSIZ RESULT IN HL 
650 DATA 22 , 44 , DO : REM I LD ( BK3 1 ) , HL DATA SAVE 
660 DATA 7 8  : REM I LD A , B  ORC BANK COND 
670 DATA D3 , 8C : REM I OUT ( 8 CH) , A  
680 DATA FB : REM I EI 
690 DATA C9 : REM I RET 
700 DATA 00 , 00 : REM I BK2 1 :  DS 2 MEMORY SIZE OF BANK 2 1  
7 1 0  DATA 00 , 00 : REM I BK2 2 :  DS 2 MEMORY SIZE OF BANK 3 1  
720 FOR I=&HDOOO TO B3+1 
730 LPRINT HEX$ ( I )  ; "  " ; HEX$ ( PEEK( I ) )  
740 NEXT 
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This part  of  the book exp l ains  many of  the techn i c a l  
terms you may run acro s s  whi l e  programming i n  BASIC . 

In graphic s ,  spec ifying the locat ion 
o f  a point w i th r espect  to the orig in 
of the coor dinate s y st em .  

The time b etwe en t he ins tant. that an 
addre ss  is sent to a memory locat ion 
and t he ins tant data r eturns . 

One o f  several  reg is ters  which 
t emporari ly s tore , or " ac cumu l a te "  
t h e  resu l t s  of  various  operations . 

The qua l ity of  b e ing f r ee f rom error . 
On a mach ine th i s  i s  actual ly 
measure d , and ref e rs to the s iz e  of 
the error be tween the actual  number 
and its  va l ue as  s to re d  in the 
mach ine . 

A mechani sm for at taching part s . 

The loc a t i on o f  a reg i s t e r ,  a 
part icular  part  of  memory ,  or some 
other data  s ource  or de s t inat i on .  
Or , to re fer to a dev ice or a data 
item by its a ddre s s . 

In computer  graphic s ,  any point in a 
d i sp lay space that can be a ddre s se d .  
Such po ints a r e  f i n i t e  in numb er  and 
form a di s crete  g r i d  over the d i sp lay 
space . 
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A finite  set  of  we l l -define d  rules  
f or the so lution o f  a prob l em in a 
finite  number of  s t ep s . 

Pertain ing to  a character s et that 
contains  let ters and digit s . 

Arithmet ic Log ic Un it . The part o f  
CPU that add s ,  subt ract s ,  shi f ts , 
AND s ,  ORs ,  and p er forms o ther 
computational and l o g ical  operat ions . 

The organizationa l  s tructure o f  a 
computer  system .  

A l i s t o f  va lues  s to re d  i n  a ser ies  
of memory  locations . 

American � t andar d Code for 
Informat ion  Interchange . Cons i s t  of 
1 2 8 lette r s , numbers , p unctua t i on 
mark s ,  and spe c ia l s ymb o l s  each of  
which cons i s t s  o f  a b inary pattern 
that u s e s  eight digit s .  

A s of twa re program wh ich converts  
s ymbo l ic or mnemonic language into 
machine l anguage . 

Beg inners  A l l  Purpo se Symb o l ic 
Ins truc tion Code . A high leve l 
programming language des igne d for the 
beg inn ing programme r .  

A un it b y  wh ich s igna l spee ds  are 
mea su red . In micro proce s s ing , the 
baud ra te re fer s  to the numb e r  of  
b i t s  per  s econd . 

Pertain ing to a condi t i on that ha s 
two pos s i b l e  va lues  or s tates . A l so ,  
re fers  to the ba se 2 numb ering 
sys tem . 



A binary digit . S ing l e  e l ement o f  a 
b in ary numb er w ith a va lue of e i ther 
0 or 1 .  

A part of  a dat a me dium in which no 
characte r s  are  rec orded .  A l so ,  the 
space characte r .  

An int ern a t i on a l  regu lar chang e in 
the intens it y  of  a character on the 
s creen . 

A numeric  va l ue that is  interp re t e d  
a s  " true" ( i f  i t  is  not z e ro ) or 
" f a l se "  ( i f  i t  is zero ) . 

A t echn ique or device for l oa d ing  the 
firs t instruc t i ons  or wor ds of a 
rout i ne into memory . The se 
instruc t i on s  are u s e d  then to bring 
in the r e s t  of  the routine . 

B it per s ec ond . 

A way of  rerout i ng a program so that 
it branche s to another s et of 
instruc t i on s  to perform another 
t as k .  

A technique f o r  sort ing a l i s t  o f  
items i n t o  se quence . Pairs  o f  i tems 
ar e exam in e d ,  and exchanged if they 
a re out o f  se quence . This p roce s s  i s  
repeated  unti l the l i st is  sor t e d .  

A n  area o f  s to rage wh ich is  u se d  to 
compensate  for a d i f f er ence in rate 
of  f low o f  d a t a ,  or time of 
oc curr ence of  event s ,  when 
trans f e r r ing data f rom one device to 
another . U sua l ly re fer to an area 
res erve d  for l/0 operat ions , into 
which dat a is  read or f rom which dat a 
is wr i t t en .  
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An error in a program . 

A s e t  of  wires  or c onductors  arrange d 
in paral l e l , us e d  to transmit dat a ,  
s igna l s , o r  power between parts  o f  a 
computer  syst em .  

The representation o f  a character  in 
b inary . Consist  of  eight b it s .  

A device or c ircu it th at s ends  out 
timing pu l s e s  to s ynchron ize  the 
a c t i on of  the proce s so r .  

Common Bus ine s s  Oriented Language . A 
high leve l l anguage u se d  in many 
bus ine s s  app l ications . 

An ins truc t i on to the computer  that 
caus es  some thing to happen . 

A p rogram to conve rt a high leve l  
language into as semb ly or machine 
l anguage ( underst ood by the 
compu t e r ) . 

The oper a t i on that j oins two s t r ing s 
together in the or der spec if i e d ,  
forming a s ing le s t r ing with a 
length e qu a l  to the sum of  th e 
l engths of  the two s t r ings . 

A f ixe d va lue or dat a item .  

A char act er  who se occurrence in a 
part icu lar context in it iat e s , 
mod i f i e s , or stops a control  
operat ion . A cont ro l operat ion is  an 
ac t i on that  a ff ects  the recor d ing , 
proce s s ing , transmis s ion , or 
interpretation of d a t a ;  for examp l e ,  
p re s s ing ENTER , font change , o r  end 
of  t ran sm i s s i on .  



An inter face which a l lows  the contro l 
of an I / O  device by the CPU . 

Numbers  whi ch iden t i f y  a location on 
t he d i sp lay . 

Cen t r a l  P ro ce s s ing Unit . The part of 
the computer that cont ro l s  a l l  
execut i on o f  ins t r uc t i on s  and 
ar ithme t i c  opera t ions . 

Cathode Ray Tube . The di sp lay  on 
wh ich informat i on i s  shown af t er 
program exec ut ion . 

A movab l e  marker that i s  used  to 
indicate a po s i t ion on the di sp l ay .  

E s se n t i a l ly , information that i s  
input to  t h e  computer . 

An e le c t r i c a l  pa th al ong which 
informat ion  pa s s e s . 

To f ind and e l iminate m i s take s  in a 
program . 

A va lue  or op t i on that i s  as sume d 
when none i s  spec if ie d .  

A character  that group s or separate s  
wor d s  o r  va lues  in a l i ne o f  input . 

Pertain ing to t he detection and 
i s o lat ion of  a ma l f un c t i on or 
m i s take .  

A tab l e  of  iden t i f ie r s  and re fer ence s 
to the corr e sp onding i tems of d a t a .  
For examp l e , t h e  directory for a 
d isket te contains  the names of f i l e s  
o n  t h e  di sket t e  ( iden t i f ie r s ) , a l ong  
w i th informat i on that t e l l s  DOS  whe re 
to f ind the f i le on the di sket t e . 
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A s ta te that  prevent s  the occurrence 
o f  certain  t ypes  of  interrup t i on s . 

A p late  resemb l ing a record a lbum 
with  a magne tic  sur face u s e d  to s t ore 
data  or p rograms . A l so known a s  
" f l oppy di sk" . 

D isk  Operat ing Sys tem. In t h i s  b ook , 
re f er s  on ly to the SVI Persona l 
Computer Disk  Operat ing Sys tem.  

Having the appearance o f  a spec i f i e d  
th ing but n o t  having the capac it y  to 
func t i on as such .  For examp l e ,  a 
dummy argument to a f unc t i on .  

The tran s f er o f  informat ion f rom one 
p iece  of  e qu ipment to anothe r .  

I n  dat a commun ications , pertaining to 
a s imu l t aneous two-way independent 
tr ansmis s ion in both dire c t i on s . 
S ame a s  f u l l  dup lex . 

Occ urr ing at the time of  execut i on . 

To re f l ect  received data  to the 
sender . For examp l e ,  key p re s s e d  on 
t he keybo ar d  i s  u sual ly echoe d  as  
characters  d i s p l a yed on th e screen . 

To ente r ,  mod i fy , or d e l e te data . 

A program us ed  for the creating 
and / o r  a lt e r ing of  text in ano ther 
program . 

A member  o f  a set ; in part icu l ar , an 
item in an ar ray . 

A s ta te of  the proce s s ing un it that 
al lows cer t a in t ypes  of  
inte rrup t ions . 



A "mark er" immediat e ly fo l low ing the 
last  r ec or d  of a f i l e ,  signa l l ing the 
end of  that f il e . 

An occurrence or happening ;  in 
par t icular to the events  tes te d  by 
KEY(n ) , STRIG ( n ) . 

T o  p er form an ins truct i on or a 
compute r  program .  

A par t i c u l ar group ing of  numbers , 
l et t er s , or variab l es that comp r i s e  a 
s ing le  quant ity .  

A conti nuous space on a di sket te , 
o ccup ie d  or res erve d for a par t i cular 
f i le . 

An accidental  cond i t i on that causes  a 
device to  f a i l  to  per form in a 
re qu ir e d  manner . 

Read out o f  an ins truct i on / data f rom 
an addre s se d  memory  locat ion . 

In a r ec or d , a sp ec i f ic ar ea used  f or 
a part i c ular category of  dat a .  

A s et  o f  re lated records trea te d  as a 
unit . 

The programs that are bui l t  into the 
ROM of a microcomput e r .  

Refer ring to somethi1 g i n  which the 
l ength does not change . For examp l e ,  
random f i l e s  have fixed-length 
recor d s ;  that i s ,  e ach record has the 
same l ength as  a l l the other  recor ds  
in the  f i l e .  
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Any of va ri ous typ e s  of  indicators  
u se d  f o r  ident i f ic a t i on ,  f or examp l e ,  
a cha ra c t e r  that signa l s  the 
occurrence o f  some c ond i t i on . 

A pe r i pheral  dev ice used  to s t ore 
data and input data  to the computer . 
It  i s  a l s o  known as  an input / ou tput 
devi ce .  

A d ia gr am used  in the devel opment o f  
a comput e r  program . A f l owchar t  
shows t h e  se quence o f  steps  to  be 
taken . 

A techn ique for converting d at a  to a 
d e s i re d  f o rm when it doe sn ' t  s t a rt 
out in that form .  For examp l e ,  
lowe rca s e  letters  may be f o lde d to 
upperca se . 

A fam i l y  or a s sor tment of cha ract e r s  
o f  a pa rt icular  s i z e  and s t y l e . 

The part  o f  the di sp lay area that  i s  
t h e  character  itse l f . 

The particular  arrangement or l ayout 
of data on a data me d ium , s uch as the 
screen or a di sket te . 

A character  that caus es  the p rint or 
di sp l a y  po s i t i on to move to the next 
page . 

FORmul a  TRANs lation . A high l eve l 
l anguage us ing algebra ic nota t i on .  

A proce du re wh ich returns  a va l u e  
depend ing o n  the va l ue o f  one or more 
independ en t  variab l e s  in a spec i f i e d  
way .  More gene ra l ly ,  the s pec i f ic 
purpose  o f  a th ing , or it s 
charact e ri s t ic action .  



One o f  the ten keys labe l e d  F l  
through FlO  o n  t h e  t op l e f t  s ide o f  
t h e  keybo ar d .  

Synonym for housec leaning . 

An e l ec t r i c al s igna l  circuit , with 
two ( or more)  inputs  and one output , 
that behaves as  a switch to create a .  
pa r t icul ar s tate  ( e i ther a b inary one 
or zero ) .  

A symb o l  p roduce d by  a proce s s  such 
as handwr i t ing ,  p rint ing , or d raw ing . 

In dat a  commun ication ,  pertain ing to 
an a lt ernat e ,  one way a t  a t ime , 
indep endent transm i s s ion . 

A p rinte d c op y  of machi ne output in a 
vi su a l ly re adab l e  form . 

The phy s i c a l  components  that make up 
a part icular computer system ,  inc lude 
a l l  the per ipheral  devices . 

A numb ering system us e s  the d i g i t s  
0-9 and t h e  l e t te rs A-F . 

A record containing common , constant , 
or iden t i f y ing informa t i on for a 
group of  recor ds  that fo l l ows . 

A number ing system us e s  the dig i t s  
0-9 and the letters  A-F . 

A uni t  of  f re quency e qual  to  one 
cyc l e  p er second . 
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A s tructure hav ing s ever a l  leve l s ,  
arrange d in a tree- l ike form . 
"H iera rchy o f  opera t ions " re f e rs 
to the r e l a tive prior i t y  as s igne d  to  
the r e l a tive p riority  a s s ig ne d  to 
arithme t i c  or logical  operations  
wh ich mus t  be per f ormed . 

A programming language that i s  e a s i e r  
to  under s t and and more convenient f or 
the programmer .  BAS I C , FORTRAN , 
PASCAL and PL-1 a re s ome examp l e s  o f  
high l evel l anguages . 

The primary or contro l l ing comput er  
in  a mul t i p l e  computer ins t a l l a t i o n .  

When BAS IC compre s s e s  s t r ing space by 
co l lect ing a l l  of  i t s  us e fu l  dat a and 
f r e e s  up unu sed areas  of memory tha t  
were once used  f o r  s t ring s . 

Input / Output devices such a s  d isk 
drive , dat a ca s s et t e , keyboar d ,  
p rinte r ,  TV mon i t o r ,  e tc . 

The e s tab l i shment of a dimens ion for 
an ar ray w i thout it  having been 
exp l ic i t y  dec lared in a DIM 
s ta t ement . 

A va lue  u s e d  to a l t e r  a coun te r .  

T o  s et counte r s , swi t ches , a dd re s s e s , 
or conten t s  of memory to zero  or 
o ther s ta r t ing va lues  at the 
beg inn ing of , or at  prescr ibed points  
in , the  opera t i on o f  a computer  
rou tine . 

In a p rogramming l anguag e ,  any 
mean ing f u l  expre s s i on that spe c i f i es 
one opera t i on and i t s  operand s , i f  
any . 



The s e t  o f  ins truct ions b u i l t  into 
the f irmwar e of  the microcomputer . 
This  ins truc t i on s e t  is  used  by t he 
programmer .  

One o f  the numb e r s  0 ,  1 ,  2 ,  3 ,  4 ,  5 ,  
6 '  7 '  8 '  9 .  

Pre serva tion  o f  dat a for i t s  intended 
purpos e ;  data integrity exi s t s  as 
l ong as  acciden t a l  or ma l i cious  
des tru c t i on ,  a l teration ,  or l o s s  of  
dat a are p revent e d .  

A sha re d  b oundary t hrough which 
periphe ral  dev ices  are l i nked to the 
ma inf rame cons o l e  of  t he m i c ro­
comput e r .  

To tran s l a te and execute each sou rce 
l anguage s t atement o f  a computer  
program be fore trans l a t ing and 
execut ing t he next s t atement . 

A program that conve r t s  one 
ins truc t i on at  a time into machine 
language under stood by  the computer . 

To s t op a p roce s s  in such a way that 
it can be re sume d .  

T o  a c tiva te  a p ro ce dure  a t  one o f  i t s  
entry po int s . 

A lever that can p ivot in a l l 
di rec t ions and i s  used  as a locator 
device . 

To a l ign charact e r s  horizonta l ly or 
ver t ic a l ly to f it t he p o s i t i on ing 
cons traints  of a re qu ir e d  forma t . 

T h i s  i s  the cons o l e  of  the computer 
in whi ch dat a is input to the GPU . 
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One  o f  the  p rede f ined words of  a 
programming language ; a re serve d 
wor d .  

When re f er ring t o  memory capa c i t y ,  
two t o  the tenth power o r  1 024 in 
dec ima l notat ion . 

A co l l ec t i on of  f i les  or records that 
can be acce s sed  ea s i ly . 

When refe rr ing to text on a scre en or 
printer , one or more characters  
output be fore an  ENTER to  the f ir s t  
print or di sp lay po s i t i on . When 
re f e r r ing to input ,  a s tr ing o f  
characters  accep ted  by the system a s  
a s ing l e  b l ock o f  input ;  f or examp l e ,  
a l l charact e r s  entered be fore you 
pre s s  the ENTER key . In graph i c s , a 
seri e s  o f  point s  drawn on the screen 
form a s tr aight l ine . In data 
commun icati ons , any physical  me dium, 
such as  a wire or microwave beam, 
that is  used  to transmit dat a .  

A character  that caus es the p r int or 
di sp lay po s i t i on to move to the 
corre spond ing pos i t i on on the next 
l i ne .  

An exp l icit  repre sentation of  a 
va lue , e sp ec ial ly a s tr ing va lue ; a 
constant . 

To enter a p rogram into a compu te r ' s  
memory . 

Any p l ace in which dat a may be 
s tore d .  

A particular  way o f  reason ing us ing 
thought proce s s es . 



A se t of  instruc t ions that may be 
execu te d r epea te d ly whi l e  a cer t a in 
cond i t i on is  true . 

One mi l l i on .  When referrring to 
memory , two to the twen t ieth power 
( 1 , 048 , 57 6  in decimal  notation ) . 

The l arge s t  numb er that c an be 
repre s en te d  in a comput er ' s  internal  
format . 

For a numb er expres sed in f loat ing 
point not a t i on ,  the numer a l  that i s  
n o t  the exponent . 

A pat tern o f  characters  that i s  use d  
t o  con t r o l  t he re tenti on or 
e l im ination of another pat tern of 
char acte rs . 

An array with two or mor e dimensions . 

A p rinter in wh ich each character is  
repre sent e d  by a pattern of dot s . 

The par t  of t he computer that s tores 
data and instruc t i ons . Each 
ins truct i on us e s  a par t ic u l ar a ddre ss  
which te l l s  the  CPU  where  to fetch 
f rom . 

A l i s t of  avai l ab l e  operati ons . 

This  i s  a l so known as the CPU . I t  
comp r i s e s  o f  one o r  more L S I  circui t s  
that con t r o l  a l l  the proce s s es o f  the 
compute r .  

A 5-1 / 4  i nch d iske t te . 

The se are  abbreviated  te rms for 
ins truc t ions , used so that t he 
programmer can ea s i ly remember  them . 
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Modu lator DEModu l a t o r .  Th i s  is a 
dev ice u s e d  to convert dat a to 
signa l s  that can be tran sm i t te d  
over t e l ephone l i ne s  and then back to 
data  aga in at the receiv ing end . 

Thi s i s  usual ly the ma in board on 
which a l l  the components are seate d . 

The proce s s  of execueing more  than 
one program almo s t  at the same time 
via mul t iproce s sor and/ or time rob in . 

To inc orpora te a s tructure o f  some 
kind into another struc ture o f  the 
same k ind . For examp l e ,  you c an ne st 
loops within other  loop s , or ca l l  
subrou t ines  f rom other subrout ines . 

H a l f  a byt e ;  con s i s t ing o f  f ou r  b i ts . 

A se t o f  s ymb o l s , and the rul e s  for 
the ir us e , f or the repre s ent a t i on of  
dat a .  

This i s  a mod e  of st orage wh ich , when 
the power is shut o f f , the s t ored 
dat a i s  s t i l l retaine d .  

Empty ,  hav ing no mean ing . In 
part icular , a s t ring with no 
characters  in it . 

This is  a way of d e s cr ib ing a 
computer or a p rogr am that c an h an d l e  
large amount s o f  ari thme t i c a l  
opera t ions . 

This is  a p rogram that ha s been 
tran s la te d  into  a machine l anguage 
su itab l e  for the computer . 

Pertain ing to a base  8 numb e r ing 
system .  



The numb er of uni t s  f rom a star t ing 
point ( in  a r ec or d ,  contr o l  b l ock , or 
memory ) to some other po int . For 
examp l e , in BAS IC t he actual  a ddre ss 
of a memory  location  i s  g iven as an 
offset  in bytes  f rom the location 
define d  by  the DEF SEG statement . 

An occurrence that c ou ld cause a 
program interrup t ion . I t  may be the 
de tection  of an unexpected erro r ,  or 
of an occurrence that is  expec t e d ,  
b u t  a t  an unpred i c t ab l e  time . 

Whenever a periphe r a l  dev ice  is  
interac t ing w i th its  ho s t  compute r ,  
i t  i s  s a i d  to b e  " on- l i ne " .  A 
print er i s  s a i d  to  be " on- l ine " when 
it is doing a computer p r i ntout . 

That which i s  operate d  up on . 

A wel l  define d  ac t ion that , when 
app l ie d  to  any p e rm i s s ib le 
comb inat ion  of known ent i t i e s , 
produce s  a new ent ity . 

S oftware that cont ro l s  the execution 
of programs ; o f te n  u s e d  to r e f er to 
DOS . 

When data is  said  to be "ou tp u t "  it 
usual ly refers  to the p r intout  from a 
printer . Output  may a l s o  be  p rograms 
or da ta save d  on a f loppy d iskette . 

When the re su l t  of  an operat ion 
exceeds  t he c apac ity  of  the int ende d 
un it of  s t orage . 

To use  the s ame areas of memory for 
differ ent  parts  of a computer program 
at di fferent t ime s . 
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To record  into an area o f  s t orage so 
as  to  dest roy the data that was 
previou s l y  st or e d  there . 

To f i l l  a b l ock w i th dummy data , 
usua l ly zeros  or b lanks . 

Pa rt o f  the s creen buffer  that can be 
di sp l ayed and / or writt en on 
ind ependent ly . 

A name in a p ro ce dure that is  used  to 
re f er t o  an argument pas sed to that 
procedu re . 

A techn ique for te s t ing transm i t t e d  
da ta . Typ i cal ly , a b inary dig i t  is  
appended to a group of  b inary digit s 
to  make the sum o f  a l l  t he dig its  
e i ther a lways even ( even par i t y )  or  
alway s odd  ( odd parity ) .  

Any dev ice extern a l  f rom the ho s t  
comput er but  used  in conj u c t i on w i th 
the comput e r  to  per form operat ions 
such a s  p r int out s ,  data s to rage and 
re trieva l , CRT displays , 
t e lecommun i c a t ions , graphics , e tc . 

A graphic "po int " .  Als o , the b i t s  
which con t a in the informa t i on for 
that po int . 

This  i s  the reg i s t e r  in the CPU that 
con t ai ns the memory a ddre ss . 

An acce s s  point f or data  entry or 
ex it . 

In a s t ring , each locat i on that may 
be occup ie d by a charact er  and that 
may be iden t i f i e d  by a number . 



A mea sure of  the abi l ity to  
di s tingui sh b e tween near l y  e qu a l  
values . 

The s e quence of  instruc t ions that 
t e l l  t he comput e r  what t ask to 
perform . 

This  is  the reg is ter  in the CPU that 
speci f i e s  t he a ddre s s  of the next 
in struc t i on to be execut e d .  

A que s t i on t h e  compu t er asks when it  
needs  you  to  supp l y  informat ion . 

To r e s t ri c t  a c ce s s  to  or use  of a l l , 
or part of , a dat a proce s s ing syst em .  

A l i ne or l i st of  i tems wait ing for 
service ; th e f i r s t  i t em that went in 
t he queue is  the f ir s t  item to be 
service d .  

S torage i n  wh ich you can read and 
wr ite  to any d e s i re d  l oc a t i on .  
S ome t ime s ca l le d  direct  acce s s  
s torage . 

The set  of  values  that  a quan t i ty or 
function may take . 

A techn ique of  generat ing a di sp lay 
image by a l ine-by- l i ne sweep across  
the entire  di sp la y  image by a l i ne­
by- l i ne swe ep a c ro s s  t he ent ire 
di sp l ay screen . Thi s  is  the way 
p ic tur e s  are create d on a 
te levis ion screen . This is  the way 
p i ctur e s  are  created on a te levi s i on 
screen . 

A type of  a c ce s s  to dat a that a l lows 
it to be r ead  but not mod i f ie d .  
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This  is  the part of  memory that may 
on ly be read  f rom . It is s a i d  to be 
"nonvo l a t i le "  mean ing that when power 
is removed the ROM re tains i t s  
informa t i on .  

A co l l ec t i on o f  re l ated informat ion , 
treated a s  a un it . 

Pertaining to a p ro ce s s  in which each 
s t ep make s  use  of  the resu l t s  of  
ea r l ier  s t ep s , such as when a 
f un c t i on cal l s  i t s e l f .  

A circuit  used  to s t ore o r  manipulate  
b i t s  or bytes  o f  data  in  the  CPU . 

In graphi c s , va l ues  that iden t i f y  the 
l oc a t i on o f  a point by spec i fy ing 
di sp lacements  f rom some other po int . 

A word that  is de f i ne d  in BAS IC for a 
spec ia l purpo s e ,  and that you cannot 
use  a s  a var i ab l e  name . 

In comput e r graphic s , a me asure o f  
the sharpne s s  o f  a n  image , expressed  
as the  number o f  l ine s per un it  of  
l ength di s cerni b l e  in that area . 

Part  of  a p rogram , or a se quence of  
ins tru c t i o ns cal led  by  a p rogram, 
that may have some genera l or 
f re quent use . 

A hor i zontal  arrangement o f  
characte r s  or o ther expre s s ions . 

To change the repre sentat ion o f  a 
quant it y ,  express ing it in o ther 
un it s , so  that i t s  range is brought 
within a spec i f ie d range . 



To examine s e quenti a l l y , part  by 
part . See r a s t er scan .  

To move a l l or part  of  the di sp lay  
image ver ti cal l y  or hor i z on t a l ly so 
that new dat a appears  at  one e dge as 
o ld data d i s appear s  at the oppo s i te 
e dge . 

A par t ic u l ar 64K-byte  area of memory .  

An acce s s  mode in which recor ds  are 
retr ieve d  in the same order in which 
they wer e wr i t t en . E ach succe s s ive 
a c ce s s  to  the f i le re f e rs to t he next 
record  in the f i le . 

S of tware per tains  to the p rograms 
that are input to the computer  by  the 
use r .  

A program wr i t t en in a l anguage that 
is eas i ly under s t ood . 

Thi s  i s  a shap e  des igne d by  the 
p rogr amme r  when us ing a computer ' s  
graphic capabi l it ie s . 

A me thod o f  t emporar i ly s t oring data  
so that  the last  i t em s t or e d  is the 
f ir s t  i t em to be proces se d .  

A me ani ng fu l expre s s ion that may 
d e s cr ibe  or s p e c i fy operat ions and is 
comp l e t e  in the  context of  the BAS I C  
p rogramm ing l anguage . 

A s i gna l fo l lowing a character or 
b l ock tha t  prepares the receiving 
dev ice to receive the next character 
or b l oc k .  

A d evice , or part  of  a dev ice , that 
c an r e t a in da ta . Memory . 
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A se quence o f  charact ers . 

A routine in a program that may be 
used  over again to per form a spe c i f i c  
f unc t i on .  

A numb er that iden t i f i e s  the po s it ion 
o f  an e lement in an array . 

The rules  g overning the st ruc t u re o f  
a l anguage . 

An arrangement o f  data in rows and 
co lumns . 

In an a s s ignment statement , the 
var iab l e  who s e  va lue is being s et . 

Synonym for  data commun ication . 

A dev i c e ,  usual ly e quippe d  w i th a 
keyboar d  and d i sp lay , capab l e  o f  
s end ing a n d  receiving informa t i on .  

The p roce s s  o f  shar ing the use  o f  a 
CPU via  t i me rob in f or more than one 
use r .  

Pertain ing t o  any th ing having two 
s t ab l e  s tate s ;  to swi tch back and 
f or th b etwe en t he two s tates . 

Loca te d at t he end o f  a s t r ing or 
number . For examp l e , the numbe r  1 000 
has  three t ra i l ing z eros . 

A se t o f  cond i t ions that describes  an 
event to be intercepte d  and the 
ac t i on to be  taken a f te r  the 
intercep t i on .  

T o  remove the ending e l ement s f rom a 
s tr ing . 



A truth table  shows the d i f f erent 
va lues  that  an AND , OR , NAND , NOR or 
other l o g ic gat e s  wil l have , 
accord ing to two s e lect inputs . 

A form for  repre sent ing negat ive 
numbers  in the b in ary  numb er sys tem. 

A key that rep e a t s  as long as you 
ho l d  it down . 

To mod i fy , usual ly a ma s t e r  f i l e , 
with current information .  

Thi s i s  a program that he lps  the user 
p er form various  u t i l ity  functions , 
such as  a d eb ugg ing p rogram to f ind 
m i s take s  in programs . 

A quan t i ty that can as sume any o f  a 
g iven s e t  o f  va lues . 

A record  having a lenth independen t  
of  the l ength of  other records i n  the 
f i le . 

In graphic s ,  a direc t e d  l i ne segment . 
More gene r al ly , an ordere d  set  of 
numb er s , and so , a one- dimens ional  
way . 

The t echn ique for di sp laying items 
who s e  coordinates  l ie outs ide the 
d i sp lay area . 

T o  record data  in a s to rage device or 
on a dat a  me dium.  
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ABS 
APPEND 
ASC 
ATN 
ATTR$ 
AUTO 

BEEP 
BIN$ 
BLOAD 
BSAVE 

CDBL 
CHR$ 
CINT 
CIRCLE 
CLEAR 
CLICK 
CLOAD 
CLOAD? 
CLOS E 
CLS 
COLOR 
CONT 
cos 
CSAVE 
CSNG 
CSRLIN 
CVD 
CVI 
cvs 

262 , 
262 , 
262 , 

1 29 
2 99 
130 
1 3 1  
2 9 4  

59 

1 73 
132  
1 74 
1 75 

133  
134  
135  
1 7 6  

6 1  
6 2  

1 7 8  
1 79 
180 
1 81 
182  

63 
136  
184 
1 3 7  
138  
294  
2 94 
294  
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DATA 
DEF FN 
DEFDBL 
DEF INT 
DEFSNG 
DEFSTR 
DEFUSR 
DELETE 
DIM 
DRAW 
DSKI$ 
DSKO$ 

ELSE 
END 
EOF 
ERASE 
ERL 
ERR 
ERROR 
EXP 

F ILES 
F IX 
FOR . . . . NEXT 
FPOS 
FRE 

GET 
GET ( gr aphi cs ) 
GOSUB . . . .  RETURN 
GOTO 

HEX$ 

6 5  
6 7  
7 0  
7 0  
7 0  
7 0  
69  
7 2  
7 4  

185  
2 9 4  
2 95 

8 7  
7 7  

263 ' 2 9 5  
7 8  

1 3 9  
1 3 9  

7 9  
1 4 1  

2 9 5  
1 42 

81  
2 96 
1 43 

1 90 '  296  
1 9 1  

8 4  
86 

1 44 



IF . . .  GOTO . . . ELSE 
IF . . .  THEN . . .  ELSE 
INKEY$ 
INP 
INPUT 
INPUT# 
INPUT$ 
I PL 
INSTR 
INT 
INTERVAL ON / OF F / STOP 

KEY 
KEY L IST 
KEY ON / OFF / STOP 
KILL 

LET 
LEFT$ 
LEN 
LFILES 
L INE 
LINE INPUT 
LINE INPUT# 
LIST 
LLIST  
LOAD 
LOG 
LOCATE 
LOG 
LPRINT 
LPRINT USING 
LPOS 
LSET 

8 7  
8 7  

1 45 
2 78  

90 ' 299  
1 93 ,  2 96 
1 45 ' 1 95 

2 96 
1 47 
1 48 
1 96 

205 , 
264 , 

208 ,  

1 97 
1 99 
200 
2 96 

92 
1 49 
1 50 
2 42 
20 1 

93 
203 

94 
96 

2 96 
2 9 7  
2 0 7  
1 5 1  

9 7  
97  

1 52 
2 9 7  
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MAXFILES 
MERGE 
MID$ 
MKD$ 
MKI $  
MKS $  
MOTOR 

NAME 
NEW 

OCT$ 

ON / OFF 

ON ERROR GOTO 
ON . . . .  GOTO 
ON . . . . GOSUB 
ON INTERVAL GOSUB 
ON KEY GOSUB 
ON SPRITE GOSUB 
ON STOP GOSUB 
ON STRIG GOSUB 
OPEN 
OUT 
OUTPUT 

PAD 
PAINT 
PEEK 
PLAY 
POINT 
POKE 
POS 
PRE SET 
PRINT 
PRINT# 
PRINT US ING 
PRINT# USING 

2 1 0 ,  
2 1 1 , 

98 , 
2 65 '  
265 , 
2 65 , 

233 , 

2 9 7  
2 97 
1 53 
298 
298 
298 
2 1 2  

2 9 8  
99 

1 54 
1 00 
1 02 
1 02 
2 1 3  
2 1 5  
2 1 7  
2 1 9  
22 1 
298  
2 7 9  
2 99 

266  
2 2 5  
1 55 
2 26 
268  
1 04 
1 56 
2 3 4  
1 05 
3 00 
1 0 7  
233  



PRESET 
P SET 
PUT 
PUT ( gr aphi cs ) 
PUT SPRITE 

READ 
RIGHT 
RND 
RSET 
RUN 
REM 
RENUM 
RESTORE 
RESUME 

SAVE 
SCREEN 
SET 
SGN 
SIN 
S OUND 
SPACE $ 
SPC 
SPRITE$ 
SPRITE ON/OFF / STOP 
SQR 
ST ICK 
STOP 
STOP ON / OFF / STOP 
STR$ 
STRIG 
STRIG ON /OF F / STOP 
STRING$ 
SWAP 
SWITCH 
SWITCH STOP 

23 4 
234  

23 6 '  300 
2 3 7  
239  

1 13  
1 57 
1 58 

208 , 2 97 
1 2 1 , 300 

1 1 5  
1 1 6  
1 18 
1 1 9  

243 ' 301  
2 45 
301  
1 60 
1 6 1  
2 47 
162  
1 63 
2 7 4  
2 57 
164  
269 
1 23 
2 58 
165  
2 7 1  
259  
1 66 
1 25 
1 26 
1 26 
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TAB 
TAN 
THEN 
T IME 
TROFF 
TRON 

USR 

VAL 
VARPTR 
VPEEK 
VPOKE 

WAIT 
WIDTH 

1 6 7  
1 68 

8 7  
2 7 7  
1 28 
1 2 8 

1 6 9  

1 70 
1 7 1  
2 7 2  
260 

280 
2 6 1  
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