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1. I n t r o d uc t i o n  

Marinch i p  
Mar i n c h ip 
pr o v i ded, 
ha n d l in g ,  

BASIC is a n  im p lem e n tati o n o f  t h e  BAS I C  la ng u ag e  for t he 
9900 com p uter s y s t e m. Al l o f  the s t a n d a r d  BASIC f e a t u r e s are 

a n d  num e r o u s ext e n si o n s  in t h e  a r e a s  of s t r i n g p r o c e s s i n g ,  f i le 
a n d ma c h in e  inte r f a c e  a re i m p l e m e n t e d . 

BASIC i s  inten d e d  t o  b e  us e d  in a n  in t e r a c t i v e p r ogram d e v e l o p ment m o de, 
an d is sui t e d  to the c o n s tr uc t i o n of pr o g r a m s  tha t  int e r a c t d ir e c tly w i t h 
t h e  u s e r  at a t e r mina l .  Marin c h i p  BASIC i s  e � u a l l y  w el l s u i t e d  t o  
b e g i n n in g p r o g r a mmers l e a r n i n g  th ei r f i r s t  p r o g r a mm i ng l a n g ua g e a n d 
e x p e r i e n c e d p r o g r a mmer s d e v e l o p ln g a p p l i c a t i o n p a c k a g e s .  
Ma r i n c h i p  BAS I C  m a y al s o  b e  u s e d  as a p o w e r f ul d e s k  calculator. 

1. 1. V e r sion s of Ma r in c h i p  BASIC 

Ma r inc h i p  BASIC c o m e s i n  t h r e e  s e p ara t e  v er s i o ns. Th e f i r s t  i s  r e f e r r ed 
t o  s im p l � a s  BASIC, an d  i s  a sim p le BASIC language. R e al num b e r s  in t hi s  
v e r s i o n  hav e b e t w e e n  6 an d  7 d i g i t s of a c c ura c y , a nd f o rma t t e d  output 
(PRINT USING) is not p rovi d ed . Ex t e nd e d  C o mm e r c i a l  BAS IC contains all of 
t h e f e at u r e s  o f  t h e  s i m p l e  BASIC, but ma i n t a i ns 1 6 d i g i t s o f  accuracy in 
a l l calculations, p r o v i d es PRINT US ING, a n d  c o n t a i n s  a random-access f i l e  
facility. Extended Co�mercial BAS I C  is mo s t  o f t e n  u s e d  Wh e n  e x t e nd e d . ) 
p r e c i s i o n an d f o r ma t t e d  o u t p u t a r e r e� u i r e d ( t y p i c a l l y f o r  b u s i n e s s : 
a p p l i cat i o ns). Tr a n s a c t i o n BAS I C i s  an ex t e n d e d v e r s i o n of E x t e nd e d 
C o mm e rci a l BA SIC w h ich a d d s  f a c i l i t i e s w h i c h  e na b l e  im p l e m e n t a ti o n  of 
multi-terminal a p p lica t i o n s . Tr a n s a c t i o n  BAS I C  i s  c urr e n t l y u n d e r 
d e v e l o p m e nt, so informa t i o n  r e l a t i ng t o  it in t h i s manual i s  s ubj e c t  t o  
cha n g e  a t  a ny t�m e . 
T h is m a nua l wil l i d e n ti f y  t h o se f e a t u r e s  p r e s e n t  o n l y  in 
o f  B A S I C. T h e c o de s  f o r s uch i t e ms are: 

c e r t a i n  v e r s i o n s  

B 
EB 
TB 

Sim p l e  BAS I C  
Extended C o mm e r cia l BASIC 
Tran�action BASIC 

1. 2. S t r u c t u r e  of t h i s  m a n u a l 

T h i s  man ua l w i l l  f i r st d i s c u s s  t h e  e l e m e n t s  t h a t  ma k e  up a 
t h e n  w i l l  e x p l ain e ac h  s t a t e m e n t  i n  d e t a i l .  Fi na l l y , h o w .  
wil l b e  exp laine d . The faci l i t i e s o f f e r e d  by BASI C f or 
e d i t i n g ,  a n d  s av i n g  w i l l  b e  d i s c u s s e d .  

1. 3. C o n v e n t i o n s  

BASIC p r ogram, 
t o  us e BASI C 
p r o g r a m e n t ry, 

A l l e xam p l e s  g i v e n  in this ma n u a l ,  and all r e f e r e n c e s t o  BASIC k e yw o rds 
w i l l  a p p e a r  in UPPER CASE TYPE. Th e BASIC s y s t e m i t s e l f  i s  in s e nsi t lv e  to 
t h e  c a s e o f  d a t a e n t er e d  ( e x c e p t  for qu o t ed s tr in g s ) , so a p r o gr am may be 
wr i t t e n wi t h o u t c o n c e r n  Tor t h e  c as e  oT l e t t er s . In t h e d e s c rip t ions OT 
v a ri o u s  c omp o n en t s  oT t h e BASIC la n g u a g e , e x a m p l es will b e  g i v e n  with 
i t e m s  enc l o s e d  in c o r n .r brackets, l i k e  <this). Such a n  i t e m  i n d i c a t e s 
t h a t  i n  i t s p l a c e t h e u s er s u p p l i e s an i t e m as i n d i ca t e d  by the c o n t e n t s  
aT t h e  c o r n e r  brackets. For exa mpl e , t h e  l in e : 

" �  ":.tJ 

[J lORCH <number) 

i n d i c a t e s  t h e  u s er sho u l d  w r i t e som e t h in g  tha t l o o k s l i k e :  
ZORCH 18 

An i t e m  e n c l o s e d  in s q ua r e  b r a c k e t s  l i k e [this] in d i c a t es t h a t  t h e i t em is 
o p t i o n a l. An it e m  T o ll o w e d b y  a n  e l l i p sis <. .. ) ,  i n d ic a t e s  t ha t  t h e  i t e m 
m a y b e  r e p e a t ed a n y  n u m b e r  of t i m e s. H e n c e, t h e  l i ne: 

ZORCH <num b e r >(.<n u m b e r >, ... ] 
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de s c r i b e s  t h i n g s  that look like: 

ZORCH 23 
ZORCH 118,93,23 
ZORCH 9, 10 
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2. BASIC Lan g u a g e C o m p o n e n ts 

2. 1. Pr o g r a m  

A PROGRAM i s  t h e un i t whi c h i s  e x e c u t e d  i n  BASIC. A p rogra m  c o n s i s t s o f  
one o r  m o r e LINES. The program bein g e x e c u t e d  i s  s t o r e d i n  t h e  BAS I C  
"w 0 r k a r e  a ", a n d  m a  y b e i n t er a c t i ve l y m o d  i f i e d b Y th e us e r . 

2. 2. Lin e 

A LINE i s  a part of a program which occupies o n e s o u r c e l i n e . Ea c h  l in e  
m u s t  b e g in w i t h l in e  n u m b e r  wh i c h m u s t  b e  between 0 and 32767 inclusive. 
F o ll ow i ng the l i ne n u m b e r  a r e  o n e  o r  more BASIC STATEMENTs. I f  more t han 
o n e  statement a p p e a r s on a line, t he s t a t em e n t s  m u s t  be s e p a ra t e d  by 
c ol o n s  ( :). 

2. 3. Statement 

A STATEMENT i s  a d e c �a r a t ion o r  c o m m a n d  w r i t t e n a c c o rdirig t� t h e  r u l e �  o� ) 
th e BASIC l a n g u a g e .  A s t a t e m e n t m a y  p e r f o r m  som e a c t i o n.  or ma y d e c la r e  
d a ta t o  be u s e d  1 n  a p r o g ram. Ea c h  p r ogr a m  LINE must contain at l e a s t  o n e  
StATEMENT. STATEMENTs m a y  a l s o  b e  ty p e d in w i th o u t l in e  n u m b e r s. in whi c h 
c a s e  t h e y wi l l be e x e c u t e d  lm m e d ia t e l y. Blank s a r e c o m p l e t e l y 
i nSi g n ifi c a n t in BASIC. e x c e p t wh e n  t h e y  a p p e a r  w i thin q u o t a t i o n ma rk s .  
T h e u s er i s  en c o u ra g e d , t h o u g h, t o  .. in s e r t  bla n k s  a s  a n  a i d t o  r e a d a b i l i ty. 
Ch a p t e r 3 o f  t h i s  m a n u a l d i s c u s s e s  e a c h  BASIC s t a t e m e n t  in d e t a i l. 

2. 4. C o n s t a nt s  

C o n sta n t s  r e p r e sen t d a t a  w i t h  a f i x e d  valu e . A c on s t a n t m a y  either 
n um e r ic (f o r  example 18 o r  25. 6) o r  a s t rin g ( f o r  e x a m p le "Ka b o o m"). 

2 . 4. 1. N u m e r i c  c on s t a n t s  

N u m e r i c  c o n s t a nt s  may be written in s e v e r a l  f o r m s :  
As a n  in t e g e r: 

167 -239 +1007 

As a d e c i m a l  n u m b e r: 
1. 09 2300. 18 -2. 178262 

I n  s c i e n t i f i c  n o t ati o n: 
12E7 6. 028E-23 -0. 928E+18 

As a h e x a d e c i m al i n t e g e r: 
&H14 &H3B1E &HFFFC 

be 

Numb e r s  w r i t t e n  wi t h o u t  e i t h e r a d e c im a l  p o i n t  o r  a power o f  ten which are 
i n  t h e  in c l u s i v e r a n g e  -32768 t o  32767 wi l l b e  t re a t ed as in t e g e r s by 
Ma rin chi p BASIC. M a r i nchi p BAS I C  w i l l  automatically p e r f o rm i n t e ger 
c a l c ula t i o n s  u n l e s s  f o r c e d  t o  floa t i n g  p o i n t b y  a n  ov e r f l o w o r  appearance 
o f  a fr a c t i o n. Sin c e  i nt e g e r a r i t hme t i c is u p  to 500 t i m e s  f a st e r  than 
f l o a t i n g p o in t a r i t h me t i c , t h e u s e r s hou l d l eav e o ut d e c i m al p o i n t s  when 
t h e y  a r e  n o t  r e q u i r e d .  
When wr i tin g n u mber s in s c i en t i f i c  n o t a t i o n, t h e  num b e r  f o l l ow i n g t h e "E" 
i n d i c a t e s a power of t e n  by whi c h  t h e  number p rec e d i n g  the "E" is 
m ul t i p l i e d .  F o r  e x a m p l e ,  o n e  million (1000000) ma y be written lE6, a n d  

4 :� �:.j 
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one milli�nth (0. 000001) may be written lE-6. 
very small numbers to be wrltten compactly. 

This allows v e ry or 

Numbers in Ma r inchip BASIC must fal l between 8. 638E-78 and 7. 237E75. Any 
number outside this range, whether explicitly s p e c i f i ed or generated as an 
inter mediate result, will cause an overflow error. M a r inchip BASIC ( B) 
ma i ntains between six and s even digits of internal accuracy for all 
numbers. E x tended Commercial BASIC (EB) and Transaction BASI C (TB) 
ma intain sixteen digits of in terna l accuracy for all numbers. All 
arithmetic is performed with additional internal precision to g ua rd 
against round-off errors. 

A hexadecimal integer may be written by pr e ceding the hexadecimal digits 
with the char acters OI &

H
OI

. The hexadeclmal integ er must be gr eater than or 
equal to zero (LHO) and less than or equal to &HFFFF. 

Str in g cons t ant s 

Strings are made up of a sequence of zero or more characters. S tr i n Q 
constants are written by enclosing the characters in quote marks. Either r:,.·,,··l the sinQle quote ( ' ) or the do u b le quote ( " ) may be used, but the quotes 
on both ends of the string must be the same kind. W i th i n a string 
enclosed in one type of quote, the other type of quote may ap pear , for 
example, the following are valid strings: 

" doesn ' t " 'It was 7" long. ' It· � � 
L A

'
quote of th e same kind used to en c lose the string may be ln clud ed in the 

string by writing two quotes in a row. The two quotes w i ll cause one 
quote to be cons l d ered as part �f the text of the string. For example: 

[J 'ain/ t' " IIUII 

The last example represents a string consisting of one d o u ble quote mark. 10 The f ir s t quote identifies the s tar t of the strlng, the second and third 
represent the quote c h aracter, and the fo u rt h Identifies the end of the 
string. 

I�j 2. 5. 
�-

Variables 

BASIC variables are used to hold v a lues that may chang� during the 

JI '. e x ecu tion of a program. Variables may be either nume r l C (which hold 
. numbers), or string (WhICh hold groups of characters) and may be either 

sim ple , which hold a single value, or array, which hold multiple values. 
All combinations are pos si b le and meaningful, e. g . •  

f1 lJ 

Simple numeric 
Simple strin g 
Subscripted numeric 
Subscripted str in g 

2. 5. 1. Numeric variables 

;1 Numeric variables ar e composed LJ letter f o l l owed by a digit 
numeric variables are: 

of either a letter (A 
(0 through 9). For 

through 
example, 

ZL 
some 

or a 
simple 

lJ Numeric variables may optionally :eG:r�:ten as a letter Followed by one or 
more lette r s or numbers. Such long variable names may be of any length, i-J but only the First two ch«lracters are used to distinguish different 

!. variable s (e. g., BOMB and BOOK are the same variable). Long va r i ab le 
L name s may not contain a BASIC keyword (statement. function name. or 

comman d ) anywhere within them. E x amp l e s of long variable names are: 

BLUE TURKEY Z9M9Z SIGNALS 

5 

:] 



I 
I 

,I 

! 

'l I ) 

fl J 
1,-1 
11 
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n 
iJ 
n 
lJ 
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I, 
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!J 
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Note that "CARTON" would not be permissible, 
keyword " TO". 

2. 5. 2. String variables 

sinc e it contains the BASIC 

String variables are comp osed of either a lett e r followed by a dollar sign 
($), or a letter followed by a digit followed by a dollar sign. Some 
typical simple s tring variabl e s  are: 

A$ B5$ Z6$ 

String variab les ma y also be wr i tten as a letter follow e d  by one or more 
letters or numbers as de s c ri b e d above for numeric variables The entire 
variable name is followed by a dollar sign. The restrictions on embed d e d 
BASIC k e y wor d s apply to string varlables also. Examples of long string 
variable names are: 

NAME$ ADDRESS$ ARGLEBARGLE$ 

2. 5. 3. Subscripted variables 

A subscripted variable rep r e s e n t s a vector or matrix which can store 
multiple value s. The numb e r  of subscripts u s e d with a variable and their 
maximum values is fixed when the subscripted varia b l e is d ec l ared via a �  
DIM statement. All subscripted variables must be d e clared by a DIM J 
statemen t  bef o re use: the r e is no automatic declaration. The lowest 
vaJue of a subscript is alway s zero, and the highest valu e is specified in 
the DIM statement. For e x am p l e , to declare a "  list of numbers whose 
subscript may range from zero to 10, one would use: 

DIM N (  10) 
Then, to reference element 5 in this list of numb e r s , one would write: 

N(5) 

Subscripted variabl e s may be strings as well as numbers. In the case of a 
string, a dollar sign follows the variable na me and precedes the 
parenthesis. For example : 

DIM Fl$(20 ) 
Fl$(lB) 

Subscripted variables may have from on e to ten subscripts. While all of 
th e se examples have used constants as subscripts for clarity. In fact, a 
subs crip t may be any numeric expression within the bounds of 0 to the 

limit given in the DIM statement. If the subscrIpt has a fractional part 
(e. g . •  3. 8) the f ra c tion will be truncate d For example V(12. 3) select:·� 
e leme n t 12 of the vari ab l e  V. 

2. 5. 4. Distinctness of variabl e s  

String variables and numerIC variables with the s ame name are permltted 
and ar e distinct. and simp l e and subscripted variables with the same name 
ar e distinct. As a result, the following are four completely different 
and unrelated variables: 

A 
A (7) 
A$ 
A$(7) 

A simple numeric variable 
Ele m e nt 7 of a n umer i c array 
A s i m pl e s t r in g variable 
Element 7 of a string array 

Note that ext ensive use of this feature may make programs very confusing 
and hard to follow. 
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2. 5. 5. Declaration of variables 

A subscripted variable must be declared by the execution of a DIM 
�tateme nt b e f ore any el � m e n � of the.variable.is used. A sim � le variable 
1S decl ared when a value 1S f 1rs t as s 1g n ed to 1t by the execut10n of a LET 

statement, or by being read in by a READ or INP UT stateme nt. S trin g 
variables may al so be created with the MID1i s ta t em e nt (see below>. If a 
variable is use d in an e x p r ess i on be fore it has been given a value, th e 
program will error with an "Unde fined variab l e " me ssage. 

2. 6. Operators 

Op era tors are specia l characters or words tha t indicate operations 
p er f ormed on varia bl�s ,  c on s tan ts . or other values. 

2. 6. 1. Arithmetic operators 

The arithmetic operators are as follows: 

.. ', or *./l-

* I 
\ 
MOD 
+ -

Parentheses to g roup items 
Exponentiation 
Unar\! minus (e. g . •  -A) 
MultIply and Divide 
Integer divide (remainder discarded) 
Modulo (remainder from divid e) 
Add (concatenate) and Subtract 

to be 

The ari th met i c op era ti on s are performed in the order lis ted above. Not e 
th at since parenthese s have the highest priority, parenthesised 
expressions will always be eval ua ted first. For example, the expression: 

A+B*C 

means to mul t i p l \l B and C, then add A. Sin c e  multiplication has a h igher 
priority than a ddItion, it is performed first. IF the expression were 
wr i tten: 

(A+B )II-C 

A and B would be adde d ,  and the result multiplied by C. The use of 
parentheses forces the computation of A+B first. Operations with the same 
pri or i t y are per f orm e d left t o  r i ght . While a user familiar with the 
operator pr iority rules can write a very complicate d expression without 
any pare ntheses, the program may be more readable if the theoretically 
r edundant parenthese s are included. F o r  example: 

C/B**-F/B9 

bu t :  

(C/(B**(-F» )/B9 

is correct 

is better 

The add ition operat or (+) may also be used with two strings to concatenate 1_-_1 them. The result will be a string c onsisting of the left o p er an d str ing 
with the r ight operand string appended to the end . F or e�ample, if the 
s trin g variable X$ contains the string "Chuck", the expression: 

"Hello there, "+X$+"!" IlJ- w 0 u 1 d h a ve t h e val u e " He 1 lo t her e , C hue k ! 01 • Non e 0 f the 0 the r a l' i t h met i c 
operator s ( e x cep t parentheses) may b e used with strings. 

lJ 2. 6. 2. Relational operators 

\J 

The relational operators are: 

= 

<::> Dr >< 
Equalit';j 
I nequa ll t y 

7 
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Less than 
Gr�elt�r theln 
Less than or equal 

- Greater theln or �qual 

The re l a ti onel l operators eire used to determine the rel ation between two 
values. The releltional op�rators may be used w i th both numer i c values and 
strings, but mclY n o t be used to comp a re numbers to s t rin gs , and vice 
vIPrsa. When c omparin g numbers, their numeric values, in cl udin g sign, are 
compared. When comparing strings. the s tring s are examined from le�t to 
rig ht for the f ir st differlng characters, and the relative magnitudes are 
determined Prom the ASCII col l atin g sequence of the di�rering ch ara c ter s . 
If one s tr ing is sh orter than the other, but both are e q ual up to the end 
of the shorter string. the shorter string is' considered to be the lesser. 

The value returned b� the relational o p erator s is always nume r i c , 
equal to -1 if the rela tion is true and 0 if the relation is false. 
relationa l  o p erat o r s  have the same priority . so the y are executed 
left to right. Re l a tional operators have a p rior i ty less than 
clrithmetic op er a tor , so the expression: 

and 
All 

from 
anI} 

n A+O<:C+9 
will t es t whether A+B is l es s than C+9. as e x pecte d . 
2. 6. 3. Logica l operators 

T�e logical operators are as follows: 

NOT 
AND 
OR 
XOR 
EGV 
IMP 

Logical ne ga t ion (unary) 
Logical conjunction 
Logical disJun�tion 
Logical exclUSlve or 
Logical equivalence 
Logical implication 

The logical operators operate bit by bit on the integer p art o f  their 
o pera n ds. When used on val ues returned by the relatlonal operators. the 
logical operations take on th eir conventional def i niti ons with -1 defined 
as TRUE and 0 defined as FALSE. In ad d it ion . the logical o per a t o rs mau be 
used to per f orm bit by bit masking op er ations . The operands u s ed witfi a 
logical operator are converted to integer before the operation is 
executed. and if th@ op erand s are outs ide the r ange -32768 to 32767 an 
overflow will occ ur . The lo g i c al op erators may not be used with str i n gs . 
The p rior i ty of the logical operator s are in the order listed above, and 
all logical operators have a priority below that of any relational 
operator. Hence , the expression: 

A+B>D/2 OR NOT F<G/9 

will b. interp reted as: 

D « A+B» ( D/2» OR (NOT (F«G/9» ) 

2. 7. Functions 

Functions take a set of values as ARGUMENTS and return a value a s  a 
RESULT. A Function is . ident i Fied by a name. Functions may be either 
internal functions. pr ovid ed by BASIC. or user functions, written by the 
programmer and defined in the BASIC p rogram . Some functions return 
numeric values. while others return strin g s. All functions which return 
string r e s ul ts have names wh i ch end in a d ol l ar sign. 

'[ -\ �. 7. 1. 
�I) 

Numeric int�rnal functions 

Num.ric func tion s are t hose that return a number as their result. Note ',�I that some numeric functions acce p t strings as a�gument� The mathematical J functions ATN, COS. EXP, LOG, SIN, SGR. and TAN return re s u l ts accurate to 
approximately six decimal digits re g ar d le ss of which ver sion of BASIC is 

8 

'] 

) 

:',"\ .j 



Marinchip 9900 OASIC User Quide . 

�l being used. 

� 2. 7. 1. 1. ABS«i» - Absolute value n 
1\ 

The value returned is the absolute value Or the numeric argument <i:>. example, AOS(12. 9) is 12 . 9, and ABS(-18.2) is 18. 2. For 

2. 7. 1. 2. ASC« x$:» - ASCII code 

:] The v.lue returned is the ASCII code ror the rirst character Or the str i ng I a rg umen t <x$:>. I f  the string argument is Or zero length. the ASCII code 
� for space will be returned. n 2. 7. 1. 3. ATN« i:» - Arctangent 

The value returned will be the ar c tan g en t in ra dia ns of the value <i:>. o 2. 7. 1. 4. CINT« i)-> - Convert to integer 

i-1 The value r eturned will be <:i> w ith any fractional part discarded. I� is outside the rang e -32768 to 32767. a n  overflow will occur. [l 2. 7. 1. 5. 

The value returned will be <i:> converted to float ing point. 

CSNGC(i:» - C onvert to Single preciSion 

o 2. 7. 1. 6. COBL«i» - Convert to double precision 

If <i> 

o The value returned will be <i> conv e rted to BASIC CSNG and COOL always p e r f orm the conversion is a lwa y s to single precision. always to d oub l e precis ion . 

floating point. 
s a m e  f unction. 

I n  EO and TO, 

In Ma rinchip 
In B. the 

conversion is 

B 2. 7. 1. 7. COS«i» - Co sine 

'J' 
The value returned will be the cosine of the angle <i:>, 

I radians. assuming <i> is in 

{�': 2. 7. 1. 8. CVOC-(x$:» - Convert to double lJ The leFtmost ei g ht characters 0' string <,S> aro diroctlv converted to • 
double precis ion real number. In othe r words, the binary value of the 

- characters is tak e n a s  the floating po i nt number. This fu nct i on i s used 
'IJ to c o nv ert back s t r ings returned by the MKO$ f unct ion (see below>. If . used in Simple BASIC. CVO will return a s i n g le preCiS ion number. 
'. 

U 2. 7. 1. 9. CVI ("'�x$> > - Convert to i nteg er 

The lef tmost two characters of s tr ing <x$> are directly converted integer. This function is used to conve rt back string d a ta pa cked 
.

�jthe I'1KI$ f unc tion (see below). 

9 
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2. 7. 1. 10. CVS« x$» - Convert to single precision 
. ..... ".j 

The leftmost four ch.r.cters o f  string ( x $> are directly converted to ; . 

single-precision floating point number. This f unction is used to convert 
bac � string data packea using the MKSS function (see below>. If used in 
EB or TB. this function will produce a double precis ion floating point 
number, but anl� six to seven digits o f  accuracy will be preserved . 

2. 7. 1. 11. EXP«i» - E to the power 

The value returned will be the mathematical constant E raised to the power 
<i>. 

. ;!. 7. 1. 12. EOF«i» - Test end of file 

\] 

o 
o 

o 
o 

The EOF function r�turn5 zero if file number (i> is not at end of file. 
and -1 if it is at end of file. This function is used in conJuction with 
the Pile I/O statements to determine when the last record of a file has 

. been r ead. 

;!. 7. 1. 13. FIX«i» - Convert to integer 

The result will be the value of <i> with any fractional part removed. 
This function differs from INT in that negativ e numbers will nat be 
rounded down. FIX(a) is equivalent to: 

SQN(a)*INT(ABS(a» . 

2. 7. 1. 14. INP«i» - In put 

The value returned is an integer from 0 to 255 repres entin g the value that 
resulted from reading machine input port <i). (i) must evaluate to a 
number from 0 to 255. 

�. 7. 1. 15. INSTR«i), (x$),(yS» - In string 

The string (x�> is s earched startin g at character <i) for the s trin g 
If <yS:> is not found, zero is returned, otherwise the character at 
the matching subs tring ,tarts is returned. If <i> is omitted [ i n 
\&lord s, the call is INSTR« x$:>, -(y$» ] the s earch will ·s tart at the 
character of <x$>. 

<:y$). 
wllich 
other 
first 

) 

2. 7. 1. 16. INT«i» - Larges t integer 
.;). 

:.< .. . " 

The fractional part (if any ) of <i> 
largest integer in (i> is returned. 

2. 7. 1. 17. LEN« x$» - Length 

is d iscarded. In other words, the 

[J The number of char a cter s in the string <x$> will be returned. 

IJ 

u 
\J- ,.: I ·' 

'2. 7. 1. 18. LOC«i» - Location in Direct f ile 

The LOC 'unction will return the number of the next record t o be read or 
written in Direct access file <i>. See the sectidn ori Direct access files 
for more inform.tion. 
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2. 7. 1. 19. LOG«i)-) - Natur al logarithm 

The natur al (base E) logarithm of (i)- is returned. 

2. 7. 1 .  20. PEEK«i» - Examine memor y 

The byte at absolute memor y
, 

address <i) is r etur ned. The ar gument <i) may 
have a value between 0 and 65535. Negative values greater than or equal 
to -32768 are .150 accepted, and address bytes with the equivalent 16 b i t 
two's complement addresses. Note that PEEK r etur ns a byte value between 0 
and 2:55. To load a whole wor d, two PEEKs must be done. 

2. 7. 1. 21. RND«i)-) R a ndom 

;1 A pseudo-random number greater than or equal to 0 and less 
returned. The ar g ume nt <i> is igno re d  and may be omitted . 

r the par enthese s must be omitted also. 

:1 �. 7. 1. 22. SGN«i» - Sign 

'�,J':.i' The s i 9 n 0 f the n u m er i c ar gum e ry � ,( i )- i s ex ami ned. I f < i > 
: zero, 0 IS returned. If (1.> is positive, 1 is returned; 

negative, -1 is retur ned. 

2. 7. 1. 23. SIN«i» - S i ne 

The sine of the angle (i)- spe cified in radians is returned. 

:2. 7. 1. 24. SGR«i» - Square root 

The squa�e root of the argument <i> is returned. 
program will b e  er r o r e d. 

i)=-j 2. 7. 1. 25. TAB« i» - Tabulation 

than 1 is 
If omitted, 

negative the 

The TAB function may be u sed only within a PRINT statement. I t  causes the 'I.,·,J output column to be s e t  to the integ e r part of its argument. The argument 
must be less than or e qual to the cur r ent output lIne width (set by the 
WIDTH statement). The leftmost column on the ou t pu t line is column zeTO. 

�'J. 2. 7. 1 . 26. 
L. 

TAN«i» - T ang ent 

The t a nge n t of the angle (i> i n  rad i ans is returned. 

iJ 2. 7. 1. 27. VAL« x$» - Value 

,I:J' The strin � (x$> is evaluated as a numeric cons t ant according to the syntax 
� 

rules for-BASIC numbers. The numeric resul t is retur ned. 

String i n t e r nal functions U 2. 7. 2. 

The string fun ctions r
,
eturn s tring 

functions take numer i c arguments. 

J 
'j �f 
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CHR$ « i »  - C h ar a c t er 

T h e  CHR $ f un c t i on r e t u r ns a o n e  c h a ra c t e r � t r i n 9
.

w h i c h  h a s t h e c h a r � � t e r� 
w i t h  t h e A S C I I  c o d e e q u al t o  t h e  e x p r e s s I o n < 1 > .  I f  t h e  v a l u e  o f  < 1 >  i s  
o u t s i d e t h e r a n g e -32768 t o  327 6 7 ,  an o ve r f l o w w i l l  o c c u r .  I f < i >  i s  
o u t s i d e  t h e r a n g e  0 t o  1 27 ,  t h e  u p p e r 8 b i t s  w i l l  b e  remo v e d t o  re d u c e  i t  
t o  w i th i n t h i s  r an g e .  

2 . 7 . 2 . 2 .  HEX $ « i »  - H e x a d e c i m a l  

T h e v a l u e r e t u r ne d  i s  t h e  i n t e g e r  p a r t  o f  t h e  a r gu me n t  < i >  e d i t e d  as f o u r 
h e x a d e c i m a l  d i g i t s .  I f  t h e a r gu m e n t  < i >  i s  o u t s i d e t h e  r an g e  - 3 2 7 6 8  t o  
3 2 7 6 7  an o ver f l o w w i ll o c c ur .  

2. 7 . 2 . 3 .  L E F T $ C < x $ > , < i» - Le f t mo s t  p a r t 

T h e  l e f t m o s t  < i >  c h a r a c t e r s o f t h e  s t r i n g va l ue <x$) w i l l  b e r e t urn e d .  I f  
� l �  i s  g r e a t e r  t h a n t h e  n u mb e r o f  c h ara c t e r s  i n  t h e  s t r i n g  < x $ > ,  a l l  o f  
( ;( $ > w i l l  b e  r e t u r n e d .  

2 . 7 . 2 . 4 .  L W R $ « x $ » - L o w e r  c a s e  

T h e  s t r i n g  < x $ ) w i ll b e  re t urne d  w i t h  a l l a l p h a b e t i c c h a ra c t ers 
t o  l o w e r  c a s e . 

2 . 7 . 2 . 5 .  E x t r a c t s u b st r i n g 

c on v e r t e d  

T h e  < J >  c h a r a c t e r s  s t ar t i n g w i t h  c h a ra c t e r  < i >  w i l l  b �  e x t r ac t e d  f r o m  
s t r i n g  < x $ > an d ret u r ne d .  I f  a l l o r  p a r t  o f  t h e su b s t r i n g  t o  b e  e x t r a c t e d  
i s  o ut s i d e  t h e  l e n g t h  o f  < x $ ) ,  s p a c es w i l l  b e  r e t u r n e d  f o r  t h e o u t  o f  
b o u n d s c h a r a c t e r s .  I f  { J >  i s  o m i t te d  ( t h e fun c t i on i s  c a l l e d  w i t h  t w o  
a r g u m e n t s ) ,  t h e r i g h tmo s t  < i > c h a ra c te rs o f  <xS > w i l l b e  ret u r n e d . 

2 . 7 . 2 . 6 .  MKD$ « i» - M a k e  d o u b l e  p re c i s i on st r i ng 

) 

T h e b i n a r y r e p r e s en t a t i o n  o f t h e n umer i c  va l u e  < i >  i s  r et u rne d a s  an e i g h t  
c h ar a c t e r  s t r in g . T h i s  f u n c t i on i s  most o f ten use d i n  p a c k i n g  s t r I n g 
re c o r d s u s e d  w i t h  D i re c t  a c c e s s  f i l e s .  S in c e a n y  A SC I I  c h a r a c ter ma y b e  a 
p a r t  o f  t h e s t r in g  r e t u rn e d b y  t h i s  f u n c t i on , c a u t i on m u s t  b e  e x e r c i sed i n  
us i n g  t h e s e  s t r i n g s in s e q uen t i a l f i le s w h ere c o n t r o l c h a ra c t ers ma y c a u s e 
im p r o p er i n t er p r e tat i o n  o f  d at a .  T h i s  f u n c t i on i s  n o r m al l y u s e d  in 
p r o g r am s  w r i t t en i n  EB a n d TB , bu t ma y be u s ed a s  w e l l  i n  B .  I n  B ,  t h e  
f u n c t i o n  w i l l  s t i l l  r e t ur n  e i g h t  c h ara c t e rs, b u t  o n l y t h e f i rs t  f o u r  w i l l . �) 
be s i g n i f i c a n t ,  a s  B i mp lemen t s  o n l y  s in g l e  p re c i s i o n  numbers. ,� 

2 . 7 . 2 . 7 .  MK I $ « i »  - M a k e  i n t e g e r  st r i n g  

T h e  n u m e r i c v a l u e < i >  i s  t r un c a t ed a n d  c onve r t e d  t o  an i n te g er .  I f  t h e 
v a l u e i s  o u t s i d e  t h e  r a n g e - 3 2 7 6 8  t o  32767 an o ver f l o w w i l l  o c c u r .  A t w o  
c h a r a c t e r  s t r i n g  i s  r e t u rn e d  w h o s e  c h a r a c ter s  c on s i s t o f  t h e  b i n a r y 
r e p r e s en t a t i o n o f t h e  i n t e g e r resul t .  T h e  c a u t i on g i v e n  a b o v e  for 
M K D S - g e n e r a t e d  s t r i n g s a p p l i e s  t o  s t r i n g s gener a te d  b y  MK I $  a s  we l l .  

2 . 7 . 2 . 8 .  M K S $ « i» - M a k e  s i n g le p r e c i S i on s t r ing 

T h e b i nar y r e p r e sen t a t i on o f  t h e  n u me r i c  val u e  < i >  i s r e t urne d a s  a f o u r 
c h a r ac t er s t r i n g .  W h en u s e d  i n  B ,  t h i s  f u n c t i on w i l l  p r eser v e  t h e  
c o m p l e t e  a c c ur a c y o f  a n umber . I n  EB a n d  TB . u se o f  t h i s  f u n c t i o n and i t s 
in v e r s e C VS w i l l  c a u se t h e a c c u r a c y  o f  a n u mb e r  t o  b e  t r un c a t e d  t o  s i x t o  
s e v e n  d e c i ma l p l a c e s .  T h e c a u t i on g i ven a b o v e  a b o u t  t h e  u s e  o f  M K D $  

1 2  
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I I  s t r i n g s  i n  s e q u e n t i a l  f i l e s  a p p l i e s t o  s t r i n g s  g e n e r a t e d  b y  MK S$ a s  w e l l . 

( 2 . 7 . 2. 9 .  R I GH T $ « x S ) , < i »  - R i g h t m o s t  p a r t  

J T h e < i > r i g h t m o s t  c h a r a c t e r s  o f  t h e  s t r i n g  v a l u e < x $) w i l l  b e  r e t u r n e d .  
I f  t h e  v � l u e  o f  <i> e x c e e d s t h e  l e n g t h  o f ( x $) .  a l l o f  < x $ ) wil l  b e  
r e t u r n e d .  

2. 7 .  2. 1 0 . S P A C E $ « i »  - S p a c e s 

',,�, ' \  A s t r i n g  c o n s i s t i n g  o f  < i >  b l a n k s  w i l l  b e  r e t u r n e d .  

2. 7 . 2 . 1 1 .  S T R $ « i »  - S t r i n g r e p r e s e n t a t i o n 

T h e v a l u e < L> w i l l  b e e d i t e d  a n d  r e t u r n  e d a s a � t r �. ':' 9 . T h e s t r i n 9 
r e t u r n e d  w i ll b e  i d en t i c a l t o  w h a t  w o u l d  b e  p r i n t e d  1 f  � 1 >  w e r e  p l a c e d  o n  lJ a P R I N T s t a t e m e n t .  

2 .  7 .  2 .  12 . U P R $ « x $ » - U p p e r c a s e 

!} T h e s t 'r i n g  < x $ > w il l b e  r e t u r n e d  w i t h  a l l a l p h a b e t i c  c h a r a c t e r s  
-, t o  u p p e r c a s e .  

c o n v e r t e d  

("-,, l. _ J 2 . 7 . 3 .  U s e r  f u n c t i o n s  

U s e r  f u n c t i o n s  a r e  d e c l a r e d  b y  t h e p r o g r a mm e r  v i a  t h e DEF s t a t e m e n t .  r 7  h a v e  n a m e s o f  t h e  f o r m  FN x w h e r e X i s  a l e t t e r f r o m  A t o  z .  L I  d e c l a r a t i o n o f  a f un c ti o n i s  o f  t h e  F o r m :  
D E F  F N ( l e t t e r ) [ S ] [ « f o r m a l  a r g  l i s t » ] = ( e x p r e s s i o n )  

a n d  
T h e 

\ ' 1 w h e r e < l e t t e r >  i s  t h e l e t t e r  f r o m  A t o  Z i d e n t i f y i n g  t h e  f u n c t i o n .  < f o r m a l 
L a r g l i s t )  i s  a n  � p t i � n a l l i s t  o f  v a � i a b l e s  t o  r e p r e s e n t  t � e  a r g u m e n t s  w i t h  

w h I c h  t h e F u n c t I o n 1 S  c a l l e d .  a n d  � e x p r e s s l o n >  1 S  a n  a r b l tra r y e x p r e S S l o n 
w h i c h  c o m p u t e s  t h e  v a l u e o f  t h e  f u n c t i o n .  F o r  e x a m p l e , t h e F o l l o w i n g  ' I  d e c l a r a tio n w i l l  d e F i n e  a f u n c t i o n w h i c h c o m p u t e s  t h e  a v e r a g e  o f  t w o  D n u m b e r s :  

1 60 D E F  F N A ( A , B )  = ( A+ B ) / 2 f,l l On c e  d e f i n e d  b �  t h e  e x e c u t i o n o f  t h e D E F  s t a t e m e n t .  t h e f u n c t i o n i s  u s e d  � l i k e a n y  B A S I C  i n t e r n a l f u n c t i o n .  F o r  e x a m p l e , t o  s e t  t h e v a r i a b l e F 
e q u a l t o  t h e a v e r a g e o f  t h e  v a r i a b l e s Q a n d  W .  o n e  w o u l d  w r i t e :  

I • 
230 F=FNA ( Q . W )  �J' " i - N o t e  t h a t  t h e  v a r i a b l e s u s e d  i n  t h e < f o r m a l a r g l i s t >  a n d  i n  t h e  

e x p r e s s i o n  w h i c h  d e f i n e s  t h e  f u n c t i o n h a v e n o  e x i s t e n c e  o u t s i d e  t h e 
f u n c t i o n : t h e y  a r e u s e d  o n l y  t o  r e p r e s e n t  t h e  a r g u m e n t s  w i t h w h i c h  t h e \ 1  f u n c t i o n i s  c a l l e d .  O t h e r  p r o g r a m  v a r i a b l e s  m a y b e u s e d  i n  t h e f u n c t i o n eJ e x p r e s s i o n .  I f  a v a r i a b l e  u s e d  1 n  t h e  f u n c t i o n e x p r e s s i o n i s  d e f i n e d  b o t h i,:, � h e  � f o r m a l . a r g l i s t ) a n d e l s e w h e r e � n  t h e  p r o g r a m .  t h e < f o r m a � a r g 
l l s t .> v a r l a b l e  w l i l  b e  u s e d .  U s e r  f u n c t 1 0 n a r g u m e n t s  m a y b e  e I t h e r .',I ,J n u m e r i c  o r  s t r i n g , b u t t h e  t y p e o f  t h e  a r g u m e n t w i t h  w h i c h  t h e f u n c t i o n i s  
c a l l e d m u s t  a Q r e e  w i t h  t h e t y p e  o f  t h e  v a r i a b l e  u s e d  i n  t h e < f o r m a l a r g 
l i s t > w h e n  t h e  f u n c t i o n w a s d e c l a r e d .  U s e r  f u n c t i o n s  m a y r e t u r n  e i t h e r  
s t r i n g  o r  n u m e r i c  v a l u e s .  U s e r  F u n c t i o n s  w h i c h  r e t u r n  s t r i n g s s h o u l d  b e  ':.J' d e c l a r e d  a n d  c a l l e d  w i t h  a d o l l a r s i 9 n  ( $ )  f o l l o w i n g  t h e f u n c t i o n n a m e .  
U s e r  s t r i n g f u n c t i o n s  a n d  �u m e r i c  f u n c t 1 0 n s  a r e  d i s t i n c t :  t h e  F u n c t i o n s  
F N C  <J n d  F N C $ m a lJ b e  d e f i n e d  a t  t h e  s a m e  t i m e .  F o r  e x am p l e . t h e f o l l o w i n g 
i s  t h e d e c l a r a t i o n a n d  u s e  o f  a f u n c t i o n t h a t  t a k e s a s t r i n g a n d  a n u m e r i c  
a r g u m e n t a n d  r e t u r n s a s t r i n g c o n s i s t i n g  of t h e  s t r i n g  a r g u m e n t  w i t h  t h e 

I J  n u m
; : �

c
D:� g ;:: : :s : � : : :::: � " +S T R $ ( N )  
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8 6 0  P R I NT F NES ( " E r r o r  i n  l i n e " , L l ) 

T h e < f o r m a l a r g  l i s t > i s  o p t i o n a l . F u n c t i o n s  m a y b e  d e c l a r e d  w h i c h  h a v t.:� 
n o  a r g u m e n t s .  i n  w h i c h  t h e  e x p r e s s i o n r e f e r e n c e s  o n l y  p r o g r a m  v a r i a b l e s � 
a n d c o n � t a n t � .  Su c h  f u n c t i o n s  a r e  a c o n v e n i e n t  s h o r t h a n d  f o r l e n g t h y  
e A p r e 5 � i o n s  u s e d  F r e q ue n t l y  i n  a p r o g r a m .  F o r  e x a m p l e : 

7 5 0  D E F  FNS ::: X +- l / Y + I N T ( Z +C O S C T S » +FNA C R , S )  
980 V ( FNS ) = V ( FNS ) + G ( FNS ) 

A f u n c t i o n i s  d e c l a r e d  b y  t h e e x e c u t i o n o f  t h e  DEF s t a t e m e n t ,  h e n c e t h e 
D E F  s t a t e m e n t  m u s t  b e  e x e c u t e d  b e f o r e t h e  f i r s t  r e �er en c e t o  t h e  f u n c t i o n 
i n  t h e p r o g r a m .  F u n c t i o n s  m a y b e  r e d e c l a r e d  a s  f r e q u e n t l y a s  d e s i r e d  
w i t h i n  a p r o g r a m .  s i m p l y  b y  e x e c u t i n g  a n o t h er DEF s t a t e m e n t r e f e r e n c i n g  a n  
e x i s t i n g . f u n c t i o n n a m e  w i t h  a d i f f e r e n t , < f o r ma l a r g  l i s t >  a n d / o r 
< e x p r e s s l o n > .  

1 4  
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3 .  S t a t e m e n t s  

Ma r i n c h i p  9900 B A S I C  U s e r  G u i d e  

T h e P o l l o w i n g  p a r a g r a p h s  d e s c r i b e  t h e B AS I C  s t a t e m e n t s .  Ev e r y l i n e  i n  a 
B A S I C  p r o g r a m  i s  a s t a t e m e n t  o f  s o m e  k i n d . E a c h s t a t e m e n t  i s p r e c e d e d b y  
a l i n e  n u mb e r . L i n e  n u m b e r s  ma y b e  a s s i g n e d  f r e e l y  b y  t h e  u s e r ,  b u t  m u s t  
b e  g r e a t e r t h a n  o r  e q u a l t o  0 a n d  l e s s  t h a n o r  e q u a l t o 327 6 7 . S t a t e m e n t s  
a r e n o r ma l l y  e x e c u t e d  i n  o r d e r  o f  a s c e n d i n g  l i n e  n u m b e r ,  a n d  a r e  a l w a y s 
p r i n t e d  o u t  a n d wr i t t e n t o  f i l e s i n  l i n e n u m b e r  o r d e r .  I n  ad d i t i o n ,  l i n e  
n u m b e r s  a r e  u s e d  t o  i d e n t i f y t h e  d e s tin a t i o n o f  GO TO a n d  GO SUB 
s t a t e m e n t s  . 
M u l t i p l e  s t a t e m e n t s  ma y b e  wr i t t e n o n  o n e l i n e  b y  s e p a r a t i n g t h e m b y  
c o l o n s ( : ) .  W h e n e v e r  B AS I C  w o u l d  n o r ma l l y e x e c u t e  t h e n e x t  s t a t e m e n t i n 
t h e p r o g r a m ,  i t  w i l l  c h e c k  w h e t h e r  a c o l o n f o l l o w s t h e  s t a t e m e n t  J u s t  
c o m p l e t e d . I f  s o ,  e x e c u t i o n w i l l c o n t i n� e  f o l l o w i n g  t h e c o l o n r a t h e r t h a n 
o n  t h e n e x t  l i n e .  E x a m p l e s o f  s t a t e m e n t s  wr i t t e n u s i n g t h i s  f e a t u r e  a r e :  

1 1 0 A =  1 :  B = 1 :  C $ =  ' H e  1 1  0 ' 
2 1 0  I F  A = l THEN P R I N T " I t  w a s  1 " : G O  TO 180 ELSE 6 0 5  
3 1 0  FOR 1 � 1  TO 1 0 0 : P R I NT I , S I N ( I )  : NE X T  I 

3 .  1 .  C o mm e n t  s t a tem e n t  

:3 .  1 .  1 .  R EM 

A n y l i n e  b e g i n n i n g w i t h t h e l e t t e r s  " R EM "  w i l l  b e  t r e a t e d a s  a c o m m e n t  a n d  
t o t a l l y  i g n o r e d  b y  B AS I C .  A n y c h a r a c t e r s  f o l l o w i n g  t h e  R EM w i l l b e  
t o t a l l y  i g n o r e d  a n d  c a n b e  u s e d  t o  a d d  c o mm e n t s  t o  a p r o g r a m .  E x a m p l e s  o f  
c o mm e n t s  a r e :  

1 0 0 R E M  T h i s  p r o g r a m  c o m p u t e s  t h e s q u a r e  r o o t  o f  
1 2 0 R EMAR K A B LE P R O G R AM ! 
1 3 0 R EMNANT OF A FOR GOTTEN AGE 

3 . 2 .  D a t a  t r a n s f e r s t a t e m en t s 

3 .  2 .  1 .  LET 

LET <va � i a b l e >=<e x p r e s s i o n >  

z e r o  

T h e LET s t a t e m e n t  i s  u s e d  t o  a s s i g n  t h e  va l u e o f  a n  e x p r e s s i o n t o  a 
v a r i a b l e . T h e va r i a b l e  a n d  e x p r e s s i o n ma y b e  e i t h e r n u m e r i c  o r  s t r i n g ,  
b u t  m u s t  b e  o f  t h e  s a m e  t � p e .  T h e  v a r i a b l e  ma y b e  s u b s c r i p t e d .  T h e w o r d 
LET m a y b e  o m i t t e d ,  i f  d e S l r e d .  H e n c e ,  t h e  f o l l o w i n g a r e a l l v a l i d  LET 
s t a t e m e n t s :  

1 0 0 
1 1 0 
1 2 0 
1 3 0 
1 4 0 

LET A== 1 9  
A 7= 1 2 . 8 +B3 
L E T  V 9 ( 1 8 , Q + 4 ) = C 3 ( I N T ( Q +9 » 
L E T  A $ = " T h i s  i s  m y  s t r i n g " 
A $ ( Q , B + 3 ) ;L E F T$ ( M$ , 3 }  

B e  c a r e f u l  t o  d i s t in g u i s h  t h e  e q u a l s i g n i n  t h e L E T s t a t e m e n t ,  
" b e c o m e s " ,  f r o m  t h e r e l a t i o n a l o p e r a t o r " = "  w h i c h  m e a n s  " i s 
T h e s t a t e m e n t :  

8 2 0  LET V = R = l  

s e t s V e q u a l t o  - 1  i f  R e q u a l s  L a n d  0 o t h e r w i s e .  

1 5  
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3 . 2 . 2 .  M I D$ 

M I D $ « s t r i n g va r > , < s t a r t > r . ( l e n g t h ) J ) =<s tr i n g  e x p r e s s i on )  

T h e  M I D $ s t a t e m e n t a l l o w s  rep l a c e m e n t  o f  a su b s t r in g  o f  a s t r i n g v a r i a b l e . 
T h e  s u b s tr i n g  s t a r t i n g  a t  th e c h a r a c ter i n d i c a te d b y  < s t a r t > .  a n d  
e x t en d i n g  f o r  ( l e n g t h >  c h a r a c t e rs w i t h i n  t h e  v a r i a b l e  < s t r l n g  v a r >  w i ll b e  
s e t  t o  t h e  f i rs t  < l en g t h )  c h a r a c t e r s  o f  (str i n g  e x p r e s s i o n ) .  I f  t h e  
< l en g t h >  s p e c i f i c a t i o n i s  o m i t t e d .  t h e l en g t h o f  < s t r i n g  e x p � e s s i on >  w i l l  
b e  u s e d . T h e  < s t r in g  v a r >  w i ll b e  m a d e l o n g e r i f  n e c e s s a r y t o  c o n t a in t h e  
s e l e c t e d  s u b str i n g .  A s s u me th a t  v a r i a b le A $  c o n t a i n s  t h e s t r i n g :  

" T h i s  i s  a g o o d  p r o g r a m .  I I  

th e n  t h e  s t a t p. men t :  

1 6 5 M I D$ ( A$ ,  1 1 , 4 ) = " p o o r  c h o i c e ! " 

w i l l  s e t  A$ e q ua l  t o : 

" T h i s  i s  a p oor p rog r a m .  I I  

3 . 2 . 3 .  SWAP 

SWAP <v a r ia b l e > . (var i a b l e > 

T h e v a l u es as s i g n e d  t o  t h e  t w o  v a r i a b le s  are in t e r c h an g e d .  T h e  var ia b l es 
m a y b e  e i t h e r n u mer i c  o r  s tr i n g .  b u t m u st b e  t h e sa m e  t y p e . T h i s  p e r m i t s  
v a l u e s  t o  b e  i n t e r c h a n g e d w i t h o u t t h e  re q u i rem e n t f or a n  in t er m e d i a t e  
va r i a b l e . I f  X e q u a l s  1 9  a n d  Y e q u a ls 1 04 .  th e s ta t e m e n t :  

2 0 8  SWAP X , Y 

w i ll a s s i g n 1 04 t o  X a n d  1 9  t o  Y .  

:3 . 3 . C on t r o l s ta t e men t s  

I n  t h e a b sen c e  o f  c o n t ro l  s t a t e m e n t s .  s ta t em e n t s  i n  a p ro g ram ar e e x e c u t e d  
i n  ord e r  o f  a s c e n d i n g l i n e n u m b er .  C o n t ro l  s t a t e m e n t s  p e r m i t t h e  u s e r t o  
a l t e r  t h e  f l ow o f  c o n t r o l  a n d  c r eate l oo p s an d d e c i s i o n b r an c h e s w i t h i n  a 
p r o g r a m .  

3 . 3 .  1 .  GO TO 

GO TO < s ta t e m e n t n u m b e r >  

T h e  G O  TO s t a t e m e n t c a u s e s  t h e l i ne w i t h  < s t a t em e n t n u m b e r >  t o  b e  e x e c u t e J) 
n e  x t .  

3 . 3 . 2 .  GO SUB 

GO SUB < s ta t e m e n t  n u m b e r >  

T h e  G O  SUD s ta t e m e n t c a us e s t h e l i n e  w i t h  < s t a t e m e n t n u m b e r >  t o  b e  
e x e c u t e d  n e x t .  T h e  s t a t e men t f o l l owin g t h e  G O  SUB i s  s aved i n  m e mor y s o  
t h a t  i t  ma y b e  r e t u rned t o  b y  a R E T U R N  s t a teme nt. GO SU D s t a tem e n t s  ma y 
b e  n e s t e d  ( t ha t  i s . p a r t  o f  a p r o g ram c a l l e d b y  a GO SUB ma y c a l l o t h e r 
p ar t s w i t h  GO SUD ) .  T h e  o n l y  l i m i t o n  n e s t i n g  i s  t h e amou n t  o f  ava i l a b l e  
m e m o ry t o  sav e t h e  r e t u r n  p o i n t s .  GO SUB w o r k s  c o r r e c t l y  w i t h m u l t i p l e 
sta t e men t s  o n  a l i n e .  p erm i t t i n g t h e  f oll o w i n g : 

3 2 3  P R I NT " Hi " : GO SUD 1 8 00 : P R I N T " We g o t b ac k ! "  

1 6  
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3 . 3. 3 .  R ETUR N 

R E T UR N 

T h e n e x t  s t a t e m e n t e x e c u t e d  w i l l  b e  t h e  s t a t e m e n t  � o l l o w i n g  t h e  m o s t 
r e c e n t  G O  SUB s t a t e m e n t .  

3 .  3 . 4 .  O N  

O N  < e x p r e s s i o n ) G O  TO < s t a t e m e n t n o ) ,  < s t a t e m e n t  n o > ,  . . .  

ON < e x p r e s s i o n ) G O  SUB < s t a t e m e n t  n o > .  < s t a t e m e n t n o > • . . .  

T h e < e x p r e s s i o n > i s  e va l u a t e d ,  a n y  � r a c t i o n a l p a r t  i s  d i s c a r d e d , a n d t h e 
i n t e g e r v a l u e i s  u s e d  t o  s e l e c t o n e  o �  t h e s t a t e m e n t  n u m b e r s � o l l o w i n g t h e 
GO TO o r  GO S U B . I f  t h e < e x p r e s s i o n > i s  o u t s i d e  t h e  r a n g e  -32768 t o  32767 
a n  o v e r f l o w w i l l  o c c u r .  I f  t h e < e x p r e s s i o n )  i s  n e g a t i v e .  z e r o , o r  l a r g e r  
t h a n t h e  n u m b e r  o f  < s t a t e m e n t n o >  s p e c i f i c a t i o n s .  t h e ON s t a t e m e n t w i l l  b e  
i g n o r e d a n d  t h e n e x t  s t a t e m e n t w i l l  b e  e x e c u t e d . O t h e r w i s e ,  a GO TO o r  G O  
S U B  ( d e p e n d i n g  o n  w h i c h  i s  u s e d ) w i l l  b e p e r f o r m e d t o  t h e s e l e c t e d  
<: s t a t e m  e n t n o ) .  F o r  e x a m p  I e ,  i f J wa s e q u a I t o 3. t h e s t a t e m  e n  t : 

30 5 O N  J G O  TO 1 50 , 1 80 . 220 , 1 0 5 , 1 30 
w o u l d  c a u s e  s t a t e m e n t 220 t o  b e  e x e c u t e d  n e x t . 

3 .  3 .  5 .  FOR 

F O R  <var i a b l e >=< s t a r t >  TO < l i m i t > 
F O R  < v a r i a b l e >=< s t a r t >  TO < l i m i t > STEP < s t e p > 

T h e < v a r i a b l e > i s  s e t  e q u a l t o  t h e n u m e r i c  e x p r e s s i o n < s t a r t > .  T h e n  t h e  
< l i m i t >  a n d . i �  s p e c i f i e Ci .  < s t e p >  e x p r e s s i o n s  a r e  e va l u a t e d  a n d  s a v e d .  I f  
< s t e p >  i s  o m i t t e d .  i t  i s  a s s u m e d  t o  b e  1 .  T h e b l o c k o f  s t a t e m e n t s b e t we e n 
t h e  F O R  a n d  t h e  n e x t  NE X T  s t a t e m e n t w i t h  t h e - s a m e  < v a r i a b l e > w i l l  b e  
e x e c u t e d  r e p e a t e d l y .  e a c h  t i m e a d d i n g < s t e p >  t o  < v a r i a b l e > u n t i l t h e  
< l i m i t > i s  e x c e e d e d .  F o r e x a m p l e , t o  p r i n t  t he n u mbers 1 t h r o u g h  1 0  a n d  
t h e i r  s q u a r e s .  t h e  f o l l o w i n g  m i g h t  b e  u s e d : 

1 00 FOR � = 1  TO 1 0  
1 1 0 P R I NT 1 .  I * I 
1 20 NE X T  I 

t o p r i n t t h e s a m e  t a b l e  i n  d e s c e n d i n g , o r d e r . o n e m i g h t  u s e  t h e f o l l o w i n g : 

1 0 0 FOR 1 = 1 0  T O  1 STEP - 1  
1 1 0 P R I NT 1 . 1 * 1 
1 20 N E X T  I 

N o t e  t h a t  t h e  s t a t e m e n t s i n  a FOR l o o p w i l l  a l w a y � ' b e  e x e c u t e d  a t  l e a s t 
o n c e . e v e n  i f  t h e  < s t a r t > e x p r e s s i o n i s  a l r e a d y b e y o n d  t h e < l i m i t > .  A l s o .  
n o t e  t h a t  t h e  N E X T  s t a t e m e n t m u s t  b e  e x e c u t e d 1 n  o r d e r t o  p e r f o r m  t h e t e s t 
a g a i n s t t h e  < l i m i t > a n d p o s s i b l y  t r a n s f e r c o n t r o l  t o  t h e t o p  o f  t h e l o o p .  
H e n c e ,  a NE X T  ma y b e  t h e o b j e c t  o f  a n I F  s t a t e m e n t .  P r o g r a m s  w h i c � u s e 
t h i s  f e a t u r e a r e  g e n e r a l l y v e r y  h a r d  t o  u n d e r s t a n d . 

3 . 3 . 6 .  NE X T  

N E X T <v a r i a b l e > 

E n c o u n t e r -i n g  a N E X T  s t a t e m e n t  s p e c i f y i n g t h e <va r i a b l e > o �  a n  a c t i v e F O R  
l o o p  c a u s e s t h e < s t e p >  t o  b e  a d d e d t o  t h e  < v a r i a b l e > a n d  t h e < v a r i a b l e > t o  
b e  t e s t e d  a g a i n s t  t h e < l i m i t > o f  t h e l o o p .  I F  t h e < l i m i t > i s  e x c e e d e d , 

c o n t r o l c o n t 1 n u e s f o l l o w i n g  t h e  NE X T .  O t h e r w i s e ,  c o n t r o l  r e s u m e s 
f o l l o w i n g  t h e FOR s t a t e m e n t f o r  < v a r i a b l e > .  S e e t h e  FOR e x a m p l e  a b o v e  f o r 
a n  i l l u s t r a t i o n o f  t h e u s e  o f  NE X T  w i t h  FOR . N E X T ma y b e  u s e d  w i t h  a l i s t 
o f  va r i a b l e s s e p a r a t e d  b y  c o mm a s a s  a s h o r t h a n d  wa y t o  t e r m i n a t e  m u l t i p l e 
n e ste d FOR l o o p s . F or e x a m p l e . t h e f o l l o w i n g  p r o g r a m w h i c h  c l e a r s a t h r e e  
d i m e n s i o n a l a r r a y : 
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2 0 0  F O R  1 = 1  T O  1 0  
2 1 0  F O R  J:::a 1 TO 1 0  
2 20 F O R  K = l T O 1 0  
2 3 0  A ( I . J . K ) =O 
2 4 0  NE X T I� 
2 :5 0 N E X T  J 
2 6 0  NEXT I 

m a y b e  r e w r i t t e n : 

2 0 0  F O R  1 =1 TO 10 
2 1 0  FOR J= 1  TO 1 0  
2 2 0  FOR K= 1 TO 1 0  
2 3 0  A ( I . J . K ) =O 
2 4 0 N E X T K ,  J ,  I 

3 . 3 . 7 .  I F  

I F  < e x p r e s s i on )  THEN < s t a t e m e n t  n o )  
I F  < e x p r e s s i on )  G O  T O  < s t a t e m e n t n o >  
I F  < e x p r e s s i o n >  THEN < s ta t em e n t > 
I F  < e x p r e s s i on )  T HEN < s ta t em e n t > E L S E  ( s t a t e m e n t >  

T h e I F  s t a t e m e n t  a l l o w s  c o n d i t i o n a l e x e c u t i o n o f  s t a t e m e n t s  a n d  t r a n s f e r 
w i t h i n  a p r o g r a m  d e p e n d i n g u p o n t h e v a l u e o f  e x p r e s s i o n s . T h e n u m e r i , ) 
< e x p r e s s i o n >  w I l l  b e  e va l u a t e d . I f  n � n z e r o ,  t h e i t e m  f o l l o w i n g t h e  I � . 
w i l l  b e  e x e c u t e d . I f  z e r o ,  th e s t a t e m e n t  w i l l  b e  i g n o r e d  u n l e s s a n  E L S E  
i s  s p e c i f i e d . I n  t h a t c a s e ,  t h e i t e m  f o l l o w i n g  t h e E L SE w i l l  b e  e x e c u t e d . 
A n  I F  . . .  T H E N  . . .  ELSE s t a t e m e n t w i l l  a c c e p t  e i t h e r s t a t e m e n t n u m b e r s o r  
r e g u l a r s t a t e m e n t s  f o l l o w i n g t h e  THEN a n d  ELSE . I f  a s t a temen t n u m b e r  i s  
s p ec i f i e d ,  c o n t r o l w i l l  b e  t r a n s f e r e d  t o  t h a t  s t a t e men t .  I f  a s t a t e m e n t 
i s  s pe c i fied , t h a t  s t a t e m e n t  w i l l  b e  e x e c u t e d ,  a n d c o n t r o l  w i l l  r e s u m e  
f o l l o w i n g t h e  I F  s t a t e m e n t .  T o  i l l u s t r a te t h e m a n y  f o r m s  o f  t h e  I F  

s t a t e m e n t .  s o m e  e x a m p l e s  f o l l o w :  

I F  A= l THEN 29 0 - G o e s  t o  290 i f  A= l 
I F  A= l THEN 290 ELSE 6 5 0 G o e s  t o  2 9 0  i f  A= l ,  

6 �0 o t h  e r w i  s e .  
I F A = 1 G O  T O  2 9 0  G o e s  t o  290 i f  A = 1 
I F  A= 1 THEN P R I NT " O k " - P r i n t s " O k " i f  A= l 
I F A = 1 THEN P R I NT " O k " E L S E  3 50 - P r i n t s  " O k " i f  A= l � o e s  t o  3 50 o ther w i s e . 
I F  A = 1  THE N P R I NT " O k " E L S E  P I N T " B a d " 

P r i n t s  " 0 k "  i f A= 1 , 
" B a d " o t h  e r w i  s e . 

S i n c e a n y  s t a t e m e n t  m a y b e  u s e d  a f t e r THEN o r  E L SE , i n c l u d i n g  a n o t h e r I F . 
t h e r e i s  a p o t e n t i a l a m b i g u i t y i n  a s soc i a t i ng a n  ELSE w i t h a n  I F  i n s u c h  a 
s t a t e m e n t  a s :  

I F  A)4 THEN I F  A)8 THEN 2 8 0  ELSE 3 0 0  

t h e a m b i g u i t y  i s  r e s o l v e d  b y  a l w a y s  gr o u p i n g a n ELSE w i t h t h e  i mme d i a t e l y  
p r e c e d i n g  I F .  

B y  u s i n g  t h e  f e a t u r e o f  s e p a r a t i n g m u l t i p l e  s t a t e m e n t s  w i t h  a c o l o n .  i t  i s  
p o s s i b l e  t o  h a v e  s e v e ra l s t a t e m e n t s  a f t e r  a THE N or ELSE . F o r e x am p l e : 

I F  A ( 1 0  T H E N  A=A+ l 

) J  3 .  3 .  8 .  E N D  

P R I NT A E L S E  P R I N T " En d . " G O  T O  1 0 0 

E N D  

T h e END s t a t e m e n t t e r m i n a t e s  t h e  e x e c u t i o n o f  t h e  B AS I C  p r o g r a m . 
a l l o p en f i l e s ,  a n d r e t urn s c o n t r o l  t o  t h e c om m a n d  ha n d l er .  
s t a t e men t i s  n o r ma l l y t h e  l a s t s t a temen t i n  a B AS I C  p r o g r a m .  

1 8  

c l o s e s  
T h e E N D  

) 
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STOP 

S T O P  

T h e STOP s t a t e m e n t i s  i d e n t i c a l to t h e END s t a t e m e n t  d e s c r i b e d  a b o v e . F o r  
c o m p a t i b i li t y  w i t h  o t h e r B AS I C  s y s t e m s . t h e r e s h o u l d  o n l y b e  o n e END 
s t a t e m e n t i n  a pr o gr am ,  a n d  i t  s h o u l d b e  l a s t .  T h e STOP s t a te m e n t  s h o u l d  
b e  u s e d  t o  t e r m i n a t e t h e e x e c u t io n o f  a pr o g r am f r o m w i t h i n  t h e m i d d l e  o f  
t h e p r o g r a m .  A l t e r n a te l y . t h e p r o gr a m ma y GO TO t h e  END l i n e .  

3 . 3 . 1 0 . P AUSE 

P A USE 
T h e P AUSE s t a t e m e n t  su sp e n d s e x e c u t i o n o f  t h e B AS I C  p r o gr a m . V a r i a b l e s 
c o n t i n u e  t o k e e p  t h e i r  v a l u e s . F i l es r e ma i n  o p e n ,  a n d  c o n t r o l r e t u r n s t o  
t h e c o m m a n d  h a n d l e r .  T h i s  s t a t e m e n t a l l o w s  t h e p r o g r a m  t o  p e r m i t t h e  u s e r 
t o  e x a m i n e i t . m o d i f y  i t . and l a t e r r e s u m e  e x e c u t i o n w i t h  t h e  C ONT I NUE 
c o mm a n d .  

3 .  4 .  Ar r a y s t a t e m e n t s  

T h e ar r a y  s ta temen ts a l lo w  t h e  d e c l a r a t i o n  a n d  r e l e a s e  o f  a r r a y s 
( dimen s i o n ed var i ab l es > .  U s e  o f  t h e s e  s tatemen ts can a l l o w d y n a m 1 c  
a l l o c a t i o n a n d r e l e a s e  o f  s t or a ge i n  a B A S I C  p r o g r a m.  

i] . 3 . 4 .  1 . D I M  

rl1 
L .. 

D I M  <:va r i ab l e :> « e x p r es sio n :>  • . . .  ) • . . .  

T h e D I M  s t a t e m e n t  d e c l a r e s d i m e n s i o n e d  v ar i a b l e s an d a ss i g n s  st o r ag e f o r  
t h e m. T h e v a r i a b l e n a m e  i s  f o l l o w e d  b y  a d i m e n s i o n l i s t  e n c l o s e d  i n  
p a r e n t h e s e s . On e e n t r y  m u s t  o c c u r f o r  ea c h  subsc r ipt to be used w i t h  t h e 
v a r i a b l e . T h e en t r i e s d e c l a r e d  a r e f r o m z e r o  t o  t h e  v a l u e o f  t h e  
e x p r e s s i o n . T h e st a t e m e n t : 

4 50 D I M  A ( 1 0 ) , B 7S ( 5 , 80 ) 
d e c l a r e s  t w o  a r r a y s .  T h e v a r i a b l e  A i s a n um e r i c ar r a y  w i t h  e l e m e n t s  A ( O )  
t o  A ( 1 0 ) .  T h e va r i a b l e  B 7 $  is a t w o dimen s io n a l  s tr i n g a r r a y  w i t h  
e l e m e n t s  B 7 $ ( 0 , O )  to B 7$ ( 5 , 80 ) .  N o t e  t h a t  t h e d i m e n s i o n l i m 1 t s  c a n b e  
e x p r e s s i o n s a s  w e l l a s  t h e n u m b e r s  u s e d  i n  t h e  e x a m p l e  a b o v e .  T h i s  
p e r m i t s , . f o r e x a m p l e , r e a d i n g  i n  t h e num b er o f  e l e m e n t s i n  a f i l e  f r o m  a 
r e c o r d 1 n  t h e f i l e ,  cr e a t i n g a n  a r r a y w i t h t h a t  num b e r o f  e l e m e n t s ,  t h e n 
r e a d i n g t h e f il e i n t o t h e  a r r a y .  I t  i s  i m p o r t a n t to r emember t h a t D I M i s  
a n  e x e c uta b l e  s t a t e m e n t :  i t  m u s t  b e  e x e c u t e d  i n  o r der to c r e a t e t h e a r r a y  
v aria b l e . I f  a v a r i a b l e  h a s  b e e n c r e a t e d b y  a D I M ' s t a t e m e n t .  a n  a t t e mp t 
t o  c r e a t e  i t  a g a i n  w i l l  cause th e pr o gra m t o  e r r o r  w i t h  t h e m e ss age : 

A t t e m p t t o  r e d i m e n s i o n v a r i a b l e  i n  < l i n e > .  

A n  a r r a y  c a n b e  de l i b e r a t e l y r e d i m e n s i o n e d  b y  d e s t r o y i n g  i t  w i t h  t h e  ER ASE 
s t a t e m e n t  ( s e e  b e l o w ) ,  a n d  t h e n  c r e a t i n g  i t  w i t h t h e n e w  d i m e n s i o n s  v i a  
a n o t h e r  D I M  s t a t e m e n t .  

I] 3 . 4 . 2 .  ER ASE 

ER ASE ( v a r i a b l e > , ( v a r i a b l � :> • .  �j T h e E R A SE s t a t e m e n t r e l e a s e s  th e s t o r a g e a s s i g n e d  t o a n  a r r a y  v a r i a b l e . 
W h e n  a n  a r r a y v a r i a b l e  i s  d e c l a r e d b y  t h e e x e c u t 1 0 n o f  a D I M  s t at e m e n t . 
s t o r a g e  i s  a s s i g n e d  t o  h o l d t h e  e l e m e n t s  o f  t h e  a r r a y .  W h e n  t h i s  s t o r a g e  
i s  n o l o n g e r r e q u ir e d . t h e p ro g r a m  c a n r e l e a s e  i t b y  p e r f o r min g  a n  ER ASE 
o n  t h e  v a r i a b l e s .  F o r  e x a m p l e : !] 

� 
] 
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A f t e r a n  E R ASE . t h e  v a r i a b l e s  c a n b e  r e - c r e a t e d  w i t h  a D I M  s t a t e m e n t .  
a n y  d e S 1 r e d  b o u n d s o r  n u m b e r  o f  s u b s c r i p t s . 

3 . 5 .  F u n c t i o n s t a t e m e n t 

3 .  5 .  1 .  DEF 

DEF F N< l e t t e r > [ $ ) [ « f o r ma l a r g  l i s t » ) = < e x p r e s s i o n >  

w i t �  
� .... 

T h e DEF s t a t e m e n t  d e f i n e s  a u s e r  f u n c t i o n b y  s p e c i f y i n g  t h e f u n c t i o n . n a m e  
( a l wa y s  " FN "  f o l l o w e d b y  a s i n g l e  l e t t e r > .  a n  o p t i o n a l l i s t o f f o r m a l 
a r g u m e n t s .  a n d  a n  e x p r e s s i o n ·  t h a t  c o m p u t e s  t h e v a l u e o f  t h e  f u n c t i o n .  T h e 
D E F  s t a t e m e n t  m u s t  b e  e x e c u t e d  t o  d e f i n e  t h e  f u n c t i o n b e f o r e  t h e  f u n c t i o n 
i s  f i r s t  u s e d  i n  t h e  p r o g r a m .  A f u n c t i o n ma y b e  r e d e f i n e d  b y  e x e c u t i o n o f  
s u b s e � u e n t  DEF s t a t e m e n t s .  F o r  m o r e i n f o r ma t i o n o n  t h e  u s e  o f  D E F  a n d  
u s e r  f u n c t i o n s ,  r e f e r t o  t h e s e c t i o n o n  " U s e r f u n c t i o n s "  i n  c h a p t e r  2 o f  
t h i s  m a n u a l .  

3 . 6 .  D a t a  i n p u t  s t a t e m e n t s  

T h i s  s e c t i o n d e s c r i b e s t h e R EAD , DAT A ,  a n d  R ES T O R E s t a t e m e n t s .  w h i c ,) 
p e r m i t r e a d i n g  o f  d a t a s u p p l i e d b y  s t a t e m e n t s  w i t h i n  t h e  p r o g r a m .  T h i s  

f a c i l i t y p e r m i t s  e a s� i n i t i a l i s a t i o n o f  v a r i a b l e s  a s  w e l l  a s  a c c e s s  t o  
eo n s t a n t s  r e � u i r e d  r e p e t i t i v e l y  d u r i n g  t h e  e x e c u t i o n o f  a p r o g r a m .  

3. 6.  1 .  R EAD 

R E A D  < v a r i a b l e > ,  < v a r i a b l e > ,  . 

T h e R EA D  s t a t e m e n t  r e a d s  s u c c e s s i v e  i t e m s  f r o m  t h e  D A TA s t a t e m e n t s  i n  t h e 
p r o g r a m a n d  a s s i g n s  t h e m t o  t h e  <va r i a b l e > s  o n  t h e  R E AD s t a t e m e n t .  A l l o f  
t h e  i t e m s  a p p e a r i n g o n  DATA s t a t e m e n t s  i n  t h e p r o g r a m ( s e e  b e l o w )  a r e 
t a k e n a s  a l i s t . E a c h  <va r i a b l e > i n  a R E AD s t a t e m e n t 1 S  a s s i g n e d  t h e n e x t  
d a t a i t e m . I f  t h e < v a r i a b l e > i s  a n u m e r i c  v a r i a b l e . t h e  d a t a  i t e m  m u s t  b e  
a n u m b e r .  a n d  i f  t h e  <va r i a b l e > i s  a s t r i n g , t h e  d a t a i t e m  m u s t  b e  a 
s t r i n g .  T h e d a t a i s  r e a d  w i t h o u t  r e g a r d  t o  i t s d i s t r i b u t i o n b e t w e e n  
s e p a � a t e  D A T A  s t a t e m e n t s .  T h e < v a r i a b l e > s  u s e d  o n  t h e R E A D  s t a t e m e n t m a y 
b e  s u b s c r i p t e d .  I f  a R EA D  s t a t e m e n t  a t t e m p t s  t o  r e a d  p a s t  t h e e n d  o f  t h e  
DATA p r e s e n t  i n  t h e  p r o g r a m ,  a n  " O u t  o f  d a t a " e r r o r  m e s s a g e  w i l l  b e  
i s s u e d .  

3 . 6 . 2 .  D A T A  

D A T A  < c o n s t a n t > ,  < c o n s t a n t > ,  . 

T h e D A T A  s t a t e m e n t ,  w h i c h  i s  n o t  e x e c u t e d . l i s t s  d a t a i t e m s  w h i c h  a r e r e a d  
b y  t h e R E AD s t a t e m e n t .  D a t a  a p p e a r i n g  i n  a p r o g r a m  a r e  r e a d  i n  o r d e r o f  
t h e i r a p p e a r a n c e ( l e f t  t o  r i g h t  w i t h i n  a DATA s t a t e m e n t ,  a n d  i n  o r d e r  o f  
a s c e n d i n g  l i n e  n u m b e r s  o n  D A T A  s t a t e m e n t s ) w i t h  e a c h  d a t a  i t e m  b e i n g  
a s s i g n e d  t o  e a c h < v a r i a b l e > a p p e a r i n g  o n  a R EA D  s t a t e m e n t .  A D A T A  
s t a t e m e n t m a y c o n t a i n o n e o r  m o r e c o n s t a n t s ;  t h e c o n s t a n t s  a r e  s e p a r a t e d 
b y  c o m m a s .  T h e c o n s t a n t s  m a y b e  e i t h e r  B A S I C  n u m e r i c  o r  s t r i n g  c o n s t a n t s .  
I f  a c o n s t a n t  i s  f o u n d  t h a t  b e g i n s  w i t h  a l e t t e r ,  i t  w i l l  b e  s c a n n e d a s  a 

s t r i n g  t e r m i n a t e d  b y  a c o m m a . S u c h  a s p e c i f i c a t i o n w i l l  h a v e a l l s p a c e s  
c o m p r e s s e d o u t ,  s o  s t r i n g  c o n s t a n t s  o n  a D A TA s t a t e m e n t w h i c h  r e q u i r e  
e m b e d d e d s p a c e s  o r  c o m m a s m u s t  b e  � u o t e d . T h e f o l l o w i n g  i s  a n  e x a m p l e o f  
a D A T A  s t a t e m e n t :  

4 8 0  DATA 1 2 . 1 9 . 2 . 7 6 , 2 5 .  7 E - 8 ,  " R e s u l t s l " , g o o d , a v e r a g e , b a d  
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3 . 6 . 3 .  R ESTOR E 

R E STOR E 

T h e R ESTOR E s t a t e m e n t r e s e t s  t h e  p o i n t e r t o  t h e DATA i n  a p r o g r a m  t o t h e  
f i r s t  i t e m  o n  t h e  l o w e s t  n u m b e r e d  D A T A  s t a t e m e n t .  T h a t  i s . i t  r e s t o r e s  
t h e d a t a t o  t h e s t a t e  a t  t h e  b e g i n n in g  o f  t h e p r o g r a m  e x e c u t i o n .  T h i s  
s t a t e m e n t i s  u s e d  w h e n  a p r o g r a m  d e s i r e s  t o  r e p e a t e d l y  r e a d  t h e d a t a o n  
DATA s t a t e m e n t s  w i t h i n  t h e  p r o g r a m .  

3. 7 .  I n t e r a c t i v e  l i D s t a t e m e n t s  

T h e I NP U T .  L I NE I NP U T .  P R I NT .  P R I NT U S I N G .  a n d  W I DTH s t a t e m e n t s  a l l o w 
B A S I C  t o  c o m m u n i c a t e  w i t h  t h e  s y s t e m t e r m i n a l .  T h i s  a l l o w s  t h e  u s e r t o  
i n p u t  t o  t h e p r o g r a m  a n d  t o  r e c e i v e  r e s u l t s a s  t h e  p r o g r a m  r u n s .  

3 .  7 .  1. I NP U T 

I N P UT < v a r i a b l e > , ( v a r i a b l e > • .  

I N P U T ( s t r i n g > ; ( v a r i a b l e > . ( v a r i a b l e > • .  

:.-
... 
-b T h e I NP U T s t a t e m e n t

. 

a c c e p t s c o n s t a n t s  f r o m  t h e t e r m i n a l  a n d  a s s i g n s  t h e i r  I F v a l u e s  t o  p r o g r a m  v a r i a b l e s .  I n  t h e f i r s t  f o r m  o f  t h e s t a t e m e n t ,  t h e  u s e r . w i l l  b e  p r o m p t e d  w i t h a q u e s t i o n m a r k .  I n  t h e s e c o n d  f o r m .  t h e  ( s t r i n g >  
w i l l  b e  t y p e d  a s  t h e p r o m p t f o r t h e  i n p u t .  I f  m u l t i p l e <va r i a b l e > s  a r e  
s p e c i f i e d o n  t h e  I NP UT s t a t e m e n t .  t h e m u l t i p l e  d a t a i t e m s  e n t e r e d  f r o m  t h e 
t e r m i n a l  m u s t  b e  s e p a r a t e d  b y  c o m m a s .  If t h e <va r i a b l e > o n  t h e I NP U T  
s t a t e m e n t i s  a n u m e r i c  va r i a 6 l e . a n u m b e r  m u s t  b e  e n t e r e d  o n  t h e t e r m i n a l .  
a n d  i f  t h e  < v a r i a b l e > o n  t h e  I NP UT s t a t e m e n t  i s a s t r i n g ,  a s t r i n g m u s t  b e  
e n t e r e d .  A s t r i n g  s t a r t i n g w i t h  a ' l e t t e r  m a y b e  e n t e r e d  w i t h o u t  e n c l o s i n g  
i t  i n  q u o t e s .  b u t i f  a s t r l n g  i s  t o  h a v e  e m b e d d e d b l a n k s  o r  s p a c e s ,  q u o t e s  
m u s t  b e  u s e d . An y e r r o r  i n  t h e d a t a e n t e r e d  t o  t h e  I NP U T  s t a t e m e n t w i l l  
c a u s e  t h e  m e s s a g e :  

(. iJ 

iJ 

B a d  d a t a .  R e - e n t e r f r o m  s t a r t .  

t o  b e  i s s u e d  a n d  t h e p r o m p t  t o  b e  r e p e a t e d .  T h e u s e r m u s t  t h e n  r e t y p e  A L L  
t h e i t e m s  e x p e c t e d  b y  t h e I NP U T  s t a t e m e n t .  I f  f e w e r  i t e m s a r e  e n t e r e d  
t h a n t h e r e  a r e  < v a r i a b l e > s  o n  t h e I NP U T  s t a t e m e n t .  a q u e s t i o n  m a r k p r o m p t 
w i l l  a p p e a r  a n d  t h e u s e r w i l l  b e  e x p e c t e d  t o  s u p p l y  t h e  r e s t  o f  t h e  i n p u t  
e x p e c t e d .  T h e u s e r w i l l  c o n t i n u e  t o  b e  p r o m p t e d  u n t i l a l l t h e  < v a r i a b l e > s  
o n  t h e I NP UT s t a t e m e n t h a v e  b e e n  s a t i s f i e d .  E x a m p l e s · o f  I NP U T s t a t e m e n t s  
ar e :  

I NP U T  L 
I N P UT I . J , K , L  
I NP U T  " E n t e r  n e x t  d a t a p, 0 i n t :  " ; X .  Y 
I N P U T  " T y p e  y o u r  n a m e : ' i  N $  

3 .  7 .  2 .  L I NE I NP U T 

L I NE I NP U T  ( s t r i n g  v a r i a b l e > 
L I NE I NP UT ( s t r i n g > ; ( s t r i n g  v a r i a b l e > 

T h e L I NE I NP U T  s t a t e m e n t p e r m i t s  a l i n e  o f  i n p u t  f r o m t h e k e y b o a r d  t o  b e  
r e a d  t r a n s p a r e n t l y  a n d s t o r e d ,  e x a c t l y  a s  e n t e r e d ,  i n  a s t r i n g  v a r i a b l e . 
I f  t h e  f i r s t  f o r m  o f  t h e L I NE I NP UT s t a t e m e n t  i s  u s e d . n o  p r o m p t a t  a l l  
w i l l  b e  t y p e d ,  w h i l e  t h e  s e c o n d f o r m  w i l l  c a u s e  t h e  ( s t r i n g >  s p e c i f i e d  t o  
b e  t y p e d a s  t h e p r o m p t f o r t h e l i n e  o f  i n p u t .  N o t e  t h a t  o n l y  o n e  < s t r i n g 
v a r i a b l e > m a y b e  r e a d  b y  a L I N E I NP U T  s t a t e m e n t . F o r  e x a m p l e , t o  r e a d  a 
l i n e  o f  i n p u t  i n t o  t h e  v a r i a b l e  A $ : 

6 5 0 L I NE I N P U T  " E n t e r  n e x t  l i n e :  " ; A $  
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3 . 7 . 3.  P R I NT 

P R I NT ( e x p r e s s i o n > , ( e x p r e s s i o n > i ( e x p r e s s i o n )  . . .  

The P R I NT s t a t e m e n t d i s p l a y s t h e v a l u e 
e x p r e s s i o n s o n  t h e  i n t e r a c t i v e  t e r m i n a l .  
s t a t e m e n t i s  s i m p l y :  

P R I NT 

o f  b o t h  n u m e r i c  a n d s tr i n g 
T h e s i m p l e s t  f o r m  o f  t h e  P R I NT 

w h i c h  w i l l  c a u s e a b l a n k  l i n e  t o  b e  p r i n t e d .  I f  a v a r i a b l e  n a m e  i s  
s u p p l i e d , i t  w i l l  b e e d i t e d  i n  a f o rma t d e p en d i n g  u p o n  i t s  t y p e  a n d  v a l u e .  
A n u m b e r w i l l b e  e d i t e d  i n  e i t h e r  i n t e g e r . d e c i ma l ,  o r  e x p o n e n t i a l f o r m  
d e p e n d i n g  u p o n i t s  v a l u e a n d  m a g n i t u d e , a n d  a s t r i n g w i l l b e c o p i e d t o  t h e 
o u t p u t  l I n e . E i t h e r c o mma s o r  s e m i c o l o n s  ma y b e  u s e d t o  s e p ar a t e m u l t i p l e  
e x p r e s s i o n s  o n  a P R I N T s t a t e m e n t .  A c o mma c a o s e s t h e  n e x t  e x p r e s s i o n t o  
b e  p r i n t e d  a t  t h e start o f  t h e n e x t  1 4  c h a r a c t e r f i e l d ,  w h i l e a s e m i c o l o n 
c a u s e s  t h e  n e x t i t e m  t o  s t a r t  i mm e d i a t e l y  a f t e r t h e  l a s t  o n e .  I f  t h e l a s t  
i t e m o n  a P R I N T s t a t e m e n t  i s  a n  e x p r e s s i o n .  t h e c a r r i a g e  w i l l  b e  r e t u r n e d  
a f t e r  p r i n t i n g t h e l a s t  v a l u e .  I F  a c o m m a  o r  a s e i m c o l o n i s  t h e l a s t  i t e m  
o n  a P R I NT s t a t e m e n t .  t h e  c a r r i a g e  w i l l  r e m a i n  e x t e n d e d  f o l l o w i n g  t h e 
e x e c u t i o n o f  t h e P R I N T .  T h i s  c a n  b e  u s e d t o  a l l o w a n  o u t p u t  l i n e t o  b e  
b u i l t u p  t h r o u g h t h e e x e c u t i o n o f  m u l t i p l e  P R I N T s t a t e m e n t s ,  o r  t o  t y p e  a 
p r o m p t f o r a s u b s e q u e n t  I N P U T s t a t e m e n t . F o r  e x a m p l e : 

4 2 0  P R I NT " E n t e r  y o u r n a m e : 
4 4 0  I NP UT N$ 

I I  • 
• 

O u t p u t  g e n e r a t e d b y  t h e PRINT s t a t e m e n t m a y b e  a l i g n e d  t o  a n y  c o l u mn b y  
t h e T A B  fun c t i on.  I f  a n  ( e x p r e s s i o n ) s u p p l i e d t o  P R I N T c o n s i s t s  s o l e l y  o f  
a c a l l a n  t h e TAB f u n c t i on . t h e  o u t p u t w i l l  b e  t a b u l a t e d  t o  t h a t c o l umn 
r a t h e r t h a n p r i n t i n g an y v a l u e .  T h e  l e f t m o st c o l u m n  o n  t h e  out p ut l i n e i s  
c o l u m n z e r o .  T h e TAB f u n c t i o n i s  n or ma l l y  f o l l o we d  b y  a s e m i c o l o n t o  
c a u s e  t h e n e x t  va l u e t o  st a r t i n  t h e c o l u mn s e l e c t e d  b y  t h e TAB f u n c t i o n . 
F o r  e x a m p l e ,  t o  p r i n t . t h ree n u mb er s  i n c o l u mn s 1 0 . 2 0 . a n d  3 0 .  y o u  m i g h t  
u s e : 

520 P R I NT T A D ( 1 0 ) i I i  T A B ( 20 ) ; J i  TAB ( 30 ) ;  K 

I f  t h e  ou t p u t  g e n e r a t e d b y  o n e  P R I NT s t a t e m e n t i s  l o n g e r  t h a n t h e  l i n e  o n  
t h e o u t p u t  d e v i c e . i t  w i l l  b e  c o n t i n u e d o n t o  a s  m a n y  l i n e s  a s  a r e 
r e q u i r e d .  T h e l e n g t h  o f  t h e o u t p u t  d e v i c e i s  s e t  b y t h e W I DTH s t a t e m e n t  
( s e e  b e l o w ) . 

3 . 7 . 4 .  P R I NT US I NG 

P R I NT US I NG ( f o r m a t ) , ( e x p r e s s i o n )  • .  

T h e P R I NT U S I N G s t a t e m e n t  p r i n t s  a n  o u t p u t  l i n e  f o r m a t t e d a c c o r d i n g t o  t h e 
s p e c i f i c a t i o n s  o f  a ( f o r m a t ) ,  w h i c h  i s  a g e n e r a l s t r i n g  e x p r e s s i o n  
a p p e a -r:, i n g a s . t h e  f � r s t i � e m  o n  t h e  P � I NT US I NG s t a t e m e-n-t . C h a r a c t e r s . i T  . .J 
t h e < .. f o r m a t  .. > s t r I n g W I ll b e  c o p I e d  t o  t h e  o u t p u t ,  e x c e p t  t h a t  s p e C I a l  . 
s e q u e n c e s o f  c h a r a c t e r s a r e  r e p l a c e d  b y  e d i t e d  v e r s i o n s  o f  t h e e x p r e s s i o n s  
a p p e a r i n g o n  t h e P R I NT US I NG s t a t e m e n t .  T h e e d i t i n g  p e r f o r m e d  i s  
s p e c i f i e d b y  t h e  s p e c i a l  c h a r a c t e r s  i n  t h e < f o r ma t > .  B e c a u s e  t h e  e d i t i n g  
s p e c i f i c a t i o n s  a r e u s u a l l y  a g e n e r i c r e p r e s e n t a t i o n o f  t h e  o u t p u t d e s i r e d ,  
t h e y a r e  r e f e r r e d  t o  a s  t h e " p i c t u r e "  o f  t h e  o u t p u t  f i e l d . An y c h a r a c t e r 
n o t l i s t e d  b e l o w a s  a p i c t u r e  c h a r a c t e r w i l l  b e  c o p i e d d i r e c t l y t o t h e  
o u t p u t . T h e P R I N T U S I NG s t a t e m e n t  w i l l  r e p r o c e s s t h e ( f o r m a t >  s t r i n g  
u n t i l  a l l  <: e x p r e s s i o n ) s  h a v e  b e e n e d i t e d . H e n c e .  i f  a n  o u t p u t l i n e  i s  t o  
h a v e  a l l ( e x p r e s s i o n ) s e d i t e d  w i t h  t h e s a m e  f o r m a t ,  i t  n e e d  o n l y  s p e c i f y 
o n e  n u m b e r  i n  t h e  f o r m a t . 

. P R I N T  US I NG i s  a v a i l a b l e o n l y  i n  EB a n d  T B .  

3 .  7 .  4 .  1 .  - S i n g l e  c h a r a c t e r  s t r i n g p i c t u r e  

T h e c h a r a c t e r i n  t h e  ( f o r ma t ) s t r i n g  w i l l  b e  r e p l a c e d b y  t h e F ir s t  
c h a r a c t e r o f  t h e  n e x t  < e x p r e s s i o n >  i n  t h e l i s t o n  t h e P R I NT U S I NG 
s t a t e m e n t . I f  t h e  n e x t  ( e x p r e s s i o n ) i s  numer i c . a n  e r r o r w i l l  o c c u r .  

22 
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3 . 7 . 4 . 2 . \ \ - M u l t i p l e c h a r a c t e r s t r i n g p i c t u r e 

T h e t w o  b a c k s l a s h e s  a n d  t h e c h a r a c t e r s b e t w e e n  t h e m  w i l l b e  r e p l a c e d b y  
t h e s a m e  n u m b e r  o f  c h a r a c t e r s  s t a r t i n g a t  t h e b e g i n n i n g o f t h e  n e x t 
( e x p r e s s i o n >  ( w h i c h  m u s t b e  a s t r i n g ) . I f  t h e < e x p r e s s i o n � s t r i n g  i s  n o t  
a s  l o n g a s  t h e  f i e l d  i s  w i d e , t h e s t r i n g w i l l  b e  p a d d e d w i t h  s p a c e s o n  t h e 
r i g h t  t o  f i l l  t h e f i e l d .  

3 . 7. 4 . 3 .  & - Va r i a b l e  l e n g t h  s t r i n g p i c t u r e 

T h e & c h a r a c t e r w i l l  b e  r e p l a c e d w i t h  t h e  v a l u e o f  t h e n e x t  < e x p r e s s i o n >  
( w h i c h  m u s t  b e  a s t r i n g > ' T h e e n t i r e  s t r i n g v a l u e w i l l  b e  i n s e r t e d i n t o  
t h e o u t p u t l i n e . 

3 . 7 . 4 . 4 .  # - N u m e r i c  p i c t u r e  

T h e # c h a r a c t e r  b e g i n s a n u m e r i c  f i e l d .  T h e n u m b e r s i g n c h a r a c t e r s 
r e p r e � e n t  d i g i t s , a n d  t h e f i e l d  m a y c o n t a i n  a s  m a n y d i g i t s  a s  d e s i r e d  
b e f o r e a n d  a f t e r t h e d e c i m a l p O I n t .  I f  n o  d e c i ma l p o i n t  a p p e a r s  i n  t h e 
p i c t u r e .  t h e d e c i m a l  d i g i t s  w i l l  n o t  b e  e d i t e d . I f  a m i n u s  s i g n ( - )  
a p p e a r s  i mm e d i a t e l y F o l l o w i n g  a n u m e r i c  F i e l d .  a m i n u s  s i g n w i l l  b e  e d i t e d  
f o l l o w i n g  t h e  n u m b e r  i F  i t  I S  n e g a t i v e , a n d a s p a c e w i l l  b e  e d i t e d  
F o l l o w i n g  i t  i f  i t  i s  p o s i t i v e . O t h e r w i s e .  t h e  m i n u s  s i g n w i l l  b e p r i n t e d 
b e F o r e  t h e n u m b e r i F i t i s n e g a t i v e . I F  a c o mm a a p p e a r s b e t w e e n t w o  # 
c h a r a c t e r s  b e F o r e  t h e d e c i ma l  p o i n t ,  t h e  n u m b e r  w i l l  b e e d i t e d  w i t h  c o m m a s 
b e t w e e n e a c h g r o u p  o f  t h r e e d i g i t s . T h e c o mma s c o u n t  a s  p l a c e s i n  t h e  
n u m b e r ,  s o  t h e y  s h o u l d  b e  w r I t t e n w h e r e  c o mma s a r e  d e s i r e d  i n t h e  n u m b e r 
( a l t h o u g h c o m m a s w i l l  a l wa y s b e  e d i t e d  c o r r e c t l y  r e g a r d l e s s  o f  w h e r e t h e  
c o mma s w e r e s p e c i F i e d i n  t h e  p i c t u r e ) . E x a m p l e s o f  s i m p l e n u m e r i c  f i e l d s  
a r e :  

# 
## ## .  ## 
## . # # # , # # # . # #  
# # # # # # .  ###-

S i n g l e  d i g i t i n t e g e r 
D e c I m a l n u m b e r  
D e c i m a l n u m b e r w i t h  c o mma s 
D e c i ma l  n u m b e r  w i t h  t r a i l i n g s i g n  

I F  t h e  v a l u e o f  t h e < e x p r e s s i o n > i s  t o o  l a r g e t o  r e p r e s e n t  i n  
s i z e  g i v e n ,  t h e F i e l d  w i l l  b e  F i l l e d w i t h a s t e r i s k s . 

t h e F i e l d 

'll 3 .  7 .  4 .  5 .  
I� 

** - C h e c k p r o t e c t e d  n u m e r i c p i c t u r e 

u 

\_ �l 
1 

A f i e l d  b e g i n n i n g  w i t h  t w o  a s t e r i s k s  i s a n u m e r i c  f i e l d  w h i c h w i l l  b e  
p r i n t e d w l t h  a l l p o s i t i o n s  b e f o r e  t h e d e c i m a l  p l a c e n a t  u s e d  F o r  t h e 
n u m b e r  F i l l e d w i t h  a s t e r i s k s . T h i s  f e a t u r e  i s  c a l l e d " c h e c k p r o t e c t i o n " .  

a n d  i s  n o r ma l l y u s e d t o  p r e v e n t  a l t e r a t i o n o f  n u m b e r s  p r i n t e a  o n  
n e g o t i a b l e  i n s t r u m e n t s .  A f i e l d  b e g i n n i n g w i t h  t w o  a s t e r i s k s  m a y c o n t i n u e  
l i k e a n y  o t h e r n u m e r i c  f i e l d ,  w i t h e i t h e r a s t e r i s k s  o r  n u m b e r  s i g n s  ( # )  
u s e d t o  d e n o t e  d i g i t s . T h e f o l l o w i n g a r e e x a m p f e s  o f  c h e c k p r o t e c t e d 
F i e l d s : 

**** . * *  
** # # .  # #  
** . ** * . ** * .  * *  
*****-

- S i m p l e d e c i ma l  c h e c k  p r o t e c t e d f i e l d  
- Sa m e  a s a b o v e 
- W i th c o m m a s 
- W i t h  t r a i l i n g s i g n  

N o t e  t h a t t w o  a s t e r i s k s  m u s t  a p p e a r  i n  a r o w  t o  d e n o t e  a c h e c k  p r o t e c t e d 
f i e l d .  A s i n g l e  a s t e r i s k w i l l  s i m p l y b e  p r i n t e d i n  t h e o u t p u t l i k e a 
n o n - p i c t u r e c h a r a c t e r . 

3 . 7 . 4 . 6 . $ $  - F l o a t  d o l l a r s i g n n u m e r i c  p i c t u r e 

A f i e l d  b e g i n n i n g w i t h  t w o  d o l l a r s i g n s  i s  a n u m e r i c  f i e l d i n  w h i t h  a 
d o l l a r  s i g n w i l l  b e  p r i n t e d  t o  t h e  l e f t  o f  t h e m o s t  s i g n i f i c a n t d i g i t  o f  
t h e n u m b e r . F o l l o w i n g t h e  t w o  d o l l a r s i g n s  i s  a n o r m a l n u m e r i c  p i c t u r e a s  
d e s c r i b e d f o r  t h e  # p i c t u r e  c h a r a c t e r .  A l l t h e  o p t i o n s  a p p l i c a b l e  f o r # 
n u m e r i c  f i e l d s m a y b e  u s e d w i t h  $ f i e l d s .  N o t e  t h a t t w o  d o l l a r s i g n s  m u s t 
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a p p e a r  i n  a r ow t o  d e n o t e a p i c t u T e  f i e l d .  A s i n g l e  d o l l a r s i g n  w i l l  
s i m p l y  b e  c o p i e d t o  t h e o u t p u t .  E x a m p l e s o f  f l o a t  d o l l a r  s i g n f i e l d s  a r e :e 

$ $  
$ $ # #  . . ... 

3.  7.  4 .  7 . **$ 

- A t w o c h a r a c t e r f i e l d  
- F i ve b e f or e  d e c i ma l ,  t w o  a f t e r  

C h e c k p r o t e c t an d f l o a t  d o l l a r  s i g n 

I f  a f i e l d  b e g i n s w i t h  t w o  a s t e r i s k s  a n d a d o l l a r s i g n .  i t  d e n o t e s b o t h  
f l o a t i n g d o l l a r s i g n a n d  c h e c k p r o t e c t i o n .  B e c a u s e  o f  t h e n o t a t i on u s e d  
f o r s u c h  a fi � l d .  a l l  s u c h f i e l d s  m u s t  b e  a t l e a s t  t h r e e  c h a r a c t e r s  w i d e .  
E x a m p l e s o f  s u c h  f i e l d s  a r e : 

* * S , * ** . * * * . * *  - L o t s  o f  m o n e y  
* * $ #  - F o u r  c h a r a c t e r f l oa t .  p r o t e c t 

3 . 7 . 4 . 8 .  E x a m p l e s o f  P R I NT US I N G p i c t ur e s  

Th e f o l l o w i n g  p r og r a m  f r a g m e n t  
p r o d u c e  f o r ma t t e d  ou t p u t . 

i l l u s t r a t e s t h e u s e 

1 2 0 0  P R I NT " P a r t I n S t o c k C o s t "  
1 2 1 0  FS z " \  \ 1 # # 1 ## S S # I # . 1# " 
1 2 2 0  v=o 
1 230 FOR 1 = 1 T O  N 
1 � 40 P R I NT U S I NG F $ , P S ( I ) , S ( I ) , C ( I )  
1 � 5 0 V=V+C ( I ) * S ( I )  
1 2 6 0  NE X T  I 
1 2 70 P R I NT US I NG " T o t a l in v e n t o r �  v a l u e  $$IIII . I # " . v 

3. 7'. 5 .  WI DTH 

W I D T H  < e x p r e s s i o n �  

o f  P R IN T US ING t o  

T h e  W I D T H  s t a t e m e n t  s e t s  t h e i n t e r a c t i v e ou t � u t  l i n e w i d t h t o  t h e  i n t e g e r 
p a r t o f  t h e  < e x p r e s s i o n � ,  I f  t h e < e x p r e s s i o n / i s  o u t s i d e t h e  i n c l u s 1 v e 
r a n g e 1 t o  1 32 ,  a n  ov e r f l o w w i l l  o c c u r .  T h e P R I NT s t a t e m e n t w i l l  c on t i n u e  
o u t p u t t h a t  e x c e e d s  t h e  c u r r e n t W I DTH s e t t i n g on t o  m u l t i p l e  l i n e s .  T h e 
d e f au l t W IDTH s e t t i n g i s  80 c h a r a c t e r s , � I DTH a f f e c t s  o n l y  i n t e r a c t i v e  
o u t p u t ;  o u t p u t t o  f i l e s  a l wa � s u s e s  t h e m a x i m u m  o u t p u t w i d t h , 1 32 ,  

3 .  8 .  S e � u e n t i a l F i l .  1 /0 s t a t e m e n t s  

T h e O P E N a n d  C L O S E  s t a t e m e n t s ,  a n d  s p e c i a l s p e c i f i c a t i o n s  o n  t h e  INP U T ,  
P R I NT ,  a n d  L I N E I NP U T  s t a t e m e n t s .  a s  w e l l  a s  t h e f u n c t i on E O F  p e r m i t  B AS I C  ... � . .  

p r o g r a m s  t o  r e a d  a nd wr i t e s y s t e m s t a n d a r d  s e � u e n t i a l f i l e s .  � 

3 . 8 . 1 .  OP E N  

O P E N  <mod e > ,  < n u m b e r > ,  ( f i l e  n a m e > 

T h e O P E N  s t a t e m e n t a s s o c ia t e s  a f i l e  n u m b e r w i t h  a f i l e n a m e  a n d  d e f i n e s  
t h e  m o d e  w h i c h  w i l l b e  u s e d t o  a c c e s s  t h e  f i l e .  T h e < m o d e > e x p r e s s i o n 
m u s t  b e  a s t r i n � , t h e  f i r s t c h a r a c t e r o f  w h i c h  i s  e x a m i n e d t o  d e t e r m i n e  
t h e  m o d e .  I F  I " , t h e  f i l e  i s  o p e n e d  f o r  i n p u t ( t o b e  r ea d ) ,  an d i f  " 0 " ,  
t h e  f i l e  i s  o p en e d f or o u t p u t  ( t o b e  wr i t t en ) . U n d e r  t h e  N e t w o r k 
O p e r a t i n� S � s t e m ,  B A S I C  w i l l  a u t oma t i c a l l y  c r e a t e  a f i l e o p e n e d w i t h  a 
m o d e  o f  0 "  1 f  t h e  f i l e  d o e s  n o t  a l r e a d �  e x i s t .  Un d e r t h e D i s c  E x e c u t i v e ,  
a l l f i l e s  m u s t  b e  c r ea t e d f r o m  t h e  s y s t e m  c o n s o l e  b e f o r e  u s e .  < n u m b e r > i s  
a n u m e r i c e x p r e s s i o n  w h i c h  mu s t  b e  g r e a t e r t h a n o r  e � u a l t o  0 a n d  l e s s  
t h a n o r  e q u a l t o  1 5 . T h i s  n u m b e r i s  u s e d  t o r e fe r  t o t h e f i l e o n c e i t  h a s  
b e e n O P E N e d . T h e  < f i l e n a m e >  i s  a s t r i n g  e x p r e s s i o n e � u a l t o  t h e  na m e  o f  
t h e  f i l e  t o  b e  r e a d  o r  wr i t t e n . T h i s  ma y b e a f u l l y g en e r a l  f i l e n a m e 
a c c e p t a b l e  t o  t h e  o p e r a t i n g  s y s t e m .  T h e f o l l o w i n g t w o  s t a t e m e n t s  o p e n 
f i l e  " DATA " f or i n p u t  a s  f i l e  n u m b e r 1 a n d o p en f i l e  " ANS WER " f o r  o u ·t p u t  
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a s  u n i t  3.  
8 2 0  OPEN " 1 " , 1 ,  " OATA " 
8 30 OP EN " 0 " , 3 ,  " ANSWER " 

T h e f i l e  n u m b e r  ma y  b e  p r e f i x e d b y  a n u m b e r  s i g n ( # )  t o  b e  c o n s i s t e n t  w i t h  
t h e u s e  o f  f i l e  n u m b e r s  i n  o t h e r s t a t e m e n t s .  

3 . 8 . 2 .  I NP U T  

I NPUT #<n u m b e r ) , <var i a b l e ) ,  . . .  

I f  t h e I NP UT s t a t e m e n t b e g i n 5  w i t h  a n u m b e r  s i g n , t h e  e x p r e s s i o n f o l l o w i n g  
i t  wil l b e  u s e d a s  t h e  f i l e  n u m b e r  f r o m  w h i c h  t h e i n p u t  w i l l  b e  r e a d .  T h e 
f i l e  n u m b e r  u s e d  mu s t  h a v e  b e e n p r e v i o u s l y  o p e n e d  i n  i n p u t  m o d e b y a n  OP E N  
s t a t e m e n t .  T h e f o r ma t o f  d a t a r e a d  f r o m t h e  f i l e  i s  i d e n t i c a l  t o  t h a t  
a c c e p t e d  b y  t h e i n t e r a c t i v e f o r m  o f  t h e  I NP UT s t a t e m e n t . T h e I NP U T  
s t a t & m e n t w i l l a l wa y s  r e a d  a t  l e a s t  o n e  r e c o r d  f r o m  t h e  f i l e , a n d  a s  ma n y  
a d d i t i o n a l r e c o r d s a s  a r e r e q u i r e d  t o  s a t i s f y t h e va r i a b l e s  u s e d  o n  t h e 
I N P UT s t a t e m e n t .  T h e f o l l o w i n g  s t a t e m e n t r e a d s  t w o  n um b e r s  a n d  a s t r i n g  
f r o m f i l e  n um b e r  1 .  

5 5 0  I NP UT # 1, I , J , V 5 $  

I f  t h e  e n d  o f  t h e f i l e  i s  e n c o u n t e r e d , v a r i a b l e s n o t  y e t r e a d  i n w i l l  b e  
l e f t u n c h a n g e d  a n d  t h e  e n d  o f  f i l e  f l a g w i l l  b e  s e t . T h i s  f l a g  c a n b e  
t e s t e d  b y  t h e EOF f u n c t i o n .  

[I 3 . 8 . 3 .  L I NE I NP U T  

U 
L I NE I NP U T  #<n u m b e r > , < s t r i n g v a r i a b l e ) 

T h e L I NE I NP U T  s t a t e m e n t ,  w h e n  u s e d  w i t h  a f i l e  n u m b e r  s p e c i f i c a t i o n ,  w i l l  
r e a d t h e  n e x t r e c o r d  o f  t h e f i l e  a n d  s t o r e i t  i n  t h e n a m e d < s t r i n g  
v a r i a b l e > .  On l y  o n e  ( s t r i n g  v a r i a b l e ) m a y b e  s p e c i f i e d .  I f  t h e e n d  o r  'IJ t h e f i l e  i s  r e a c h e d ,  t h e e n d  o f  f i l e  f l a g ( t e s t e d b y  t h e E O F  f u n c t i o n )  
� i l 1  b e  s e t  a n d t h e ( s t r i n g  v a r i a b l e > w i l l  b e  u n c h a n g e d .  

3 . 8 . 4 .  EOF C < i »  - F u n c t i o n 

I,�'l - Th e EOF f u n c t i o n t a k e s a f i l e  n u m b e r  ( d e f i n e d  b y a p r e v i o u s  OP EN 
s t a t & m e n t ) a s  i t s a r g u m e n t ,  a n d  r e t u r n s  0 i f  t h e f l l e  i s  n o t  a t  e n d  o f  ilJ f i l e  a n d  - 1 i f  t h e  e n d o f  f i l e  h a s  b e e n r e a c h e d .  T h i s  a l l o w s  a n  IF 

[1" 
1 1  

s t a t e m e n t t o  e a s i l y t e s t  w h e t h e r a n  e n d  o f  f i l e  wa s e n c o u n t e r e d  i n  t h e  
l a s t  i n p u t  f r o m  a f i l e . T h e f o l l o w i n g  p r o g r a m  f r a g m e n t  r e a �s i n  a f i l e  
a n d  s t o r e s  i t  i n  a n  a r r a y  u n t i l  t h e  e n d  o f  f i l e  i s  r e a c h e d .  . 

400 L I NE I N P U T  # 5 , S$ ( I )  
4 1 0  1 = 1 + 1  
420 I F  NOT E OF ( 5 )  THEN 400 

3. 8 . 5 .  P R I NT 

P R I NT #( n u m b e r > , ( e x p r e s s i o n > ,  . . .  1•· •. 1 I f t h e  P R I NT s t a t e m e n t b e g i n s  w i t h  a n u m b e r  s i g n t h e e x p r e s s i o n F o l l o w i n g  
�_ i s  t a k e n t o  b e  t h e f i l e  n u m b e r  i n  w h i c h  t h e  o u t p u t  i s  t o  b e  wr i t t e n .  T h e 

f i l e  n u m b e r  m u s t  h a v e  b e e n  p r e-v i au-s-l l,j- o-p e-n e-d -in-o ot l'o t- m-o d e  w i t h  a n  O P E N  
s t a t e m e n t .  A l l t h e  f o r ma t t i n g  o p t i o n s  d i s c u s s e d  f o r  t h e  P R I NT s t a t e m e n t 
i n  t h e s e c t i o n o n  I n t e r a c t i v e  l i D a p p l y  t o  t h e f i l e  P R I NT s t a t e m e n t .  U 

lJ 
U 
tI 
U 

3 . 8 .  O .  P R I NT U S I NG 

P R I NT US I NG #(n u m b e r ) ,  < f o r ma t ) ,  < e x p r e s s i o n > ,  , . .  
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I f  � h e P R I NT'  US I NG s t a t e m e n t  b e g i n s w i t �  a n u m b e r  s i g n t h e � x p r e s s i o n 
f o l l o w i n g i s  t a k e n t o  b e  t h e f i l e n u m b e r  i n  w h i c h  t h e o u t p u t 1 S t o  b e  
w r i t t e n ,  T h e f i l e n u m b e r  m u s t  h a v e  b e e n  o p e n e d  f o r o u t p u t  b y  a p r e v i o u � 
O P E N  s t a t e m e n t .  T h e < f o r m a t )  a n d < e x p r e s s i o n ) s  a r e  i n t e r p r e t e d e x a c t l � 
l i k e a P R I NT U S I NG d i r e c t e d  t o  t h e  s y s t e m c o n s o l e . 

3 . 8 . 7 .  C LOSE 

C L O S E  < n u m b e r > .  < n u m b e r > . " 

T h e C L OSE s t a t e m e n t c l o s e s  t h e f i l e s i d e n t i f i e d b y  t h e e x p r e s s i o n s l i s t e d 
o n  t h e C L O S E  s t a t e m e n t . F o r  a n  i n p u t f i l e . t h e  f i l e i s  s i m p l y d e t a t c h e d  
f r o m t h e f i l e  n u m b e r .  F o r  a n  o u t p u t  f i l e  • .  t h e l a s t  b l o c k  i s  wr i t t e n t o  
t h e f i I e a n d  t h e  e n d 0 f f i I e s e n t i n  e l i s wr i t t  e n i n t o t h e f i I e . On c e a 
f i l e h a s b e e n  c l o s e d . t h e  f i l e  n u m b e r  ma y b e  r e u se d f o r  a n o t h e r  f i l e . a n d  
t h e f i l e  i t s e l f m a y b e  a c c e s s e d a g a i n b y  1 s s u i n g  a n o t h e r O P E N  w i t h  i t s 
n a m e . N o t e  t h a t  p r o g r a m s  w h i c n  w r i t e a f i l e  a n d t h e n r e a d  i t  b a c k MUST 
i s s u e  a C L OS E  o n  t h e  f i l e  b e f o r e OP EN i n g i t  f o r  i n p u t .  F a i l u r e  t o  d o  t h i s  
c a n r e s u l t  i n r e a d i n g  p a s t  t h e e n d  o f  v a l i d  d a t a i n  t h e  f i l e  a n d 
e n c o u n t e r i n g  g a r b a g e .  F o r  c o n s i s t e n c y .  t h e  f i l e  n u m b e r  e x p r e s s i o n s i n  t h e 
C L O S E  s t a t e m e n t m a y b �  p r e f i x e d fi y  n u m b e r  s i g n s  ( # ) . T h e f o l l o w i n g  
s t a t e m e n t c l o s e s  t w o  f i l e s .  

9 7 0  C L O S E  1 . # 3 

3 . 9 .  D i r e c t ( R a n d o m ) , F i l e  I / O s t a t e m e n t s 

E x t e n d e d C o mm e r c i a l  a n d  Tr a n s a c t i o n B AS I C  a l l o w  u s e  o f  D i r e c t a c c e s s  
( r a n d o m  a c c e s s ) f i l e s .  T h e s e  f i l e s a r e  i m p l e m e n t e d i n  a m a n n e r  l a r g e l y  
c o m p a t i b l e  w i t h  s e q u e n t i a l f i l e s .  s o  l a r g e c h a n g e s a r e n o t r e q u i r e d i n  a 
p r o g r a m w h e n c o n v e r t i n g b a c k a n d f o r t h  b e t w e e n  s e q u e n t i a l  a n d D i r e c t f i l e 
I / O .  . 

S e q u e n t i a l f i l e s a r e  s t o r e d  w i t h v a r i a b l e  l e n g t h  r e c o r d s .  a n d  c a n n o t  b e  
a c c e s s e d e x c e p t  s e q u e n t i a l l y . D i r e c t f i l e s  a r e  s t o r e d i n  f i x e d l e n g t h 
r e c o r d s  ( t h e  l e n g t h  1 s s p e c i f i e d  o n  t h e O P E N  s t a t e m e n t .  s e e  b e l o w ) . 

A s s o c i a t e d  w i t h  e a c h  D i r e c t f i l e  i s a r e a d / wr i t e p o i n t e r .  w h i c h  c o n t a i n s  
t h e n u m b e r  of t h e r e c o r d  t o  b e  r e a d  o r  w r i t t e n  n e x t . W h e n  a f i l e  i s  
OP EN e d .  t h e  p o i n t e r  i s  s e t  t o  r e c o r d  0 .  w h i c h  i s  t h e f i r s t  r e c o r d  i n  t h e  
f i l e . W h e n a r e c o r d  i s  r e a d  b y  a n  I NP UT # o r  L I NE I N P UT # s t a t e m e n t . o r  

wr i t t e n b y  a P R I NT # o r P R I NT U S I NG # s t a t e m e n t . t h e r e c o r d  i n d i c a t e d  b y  
t h e p o i n t e r  i s  r e a d  o r  w r i t t e n .  a n d  t h e p o i n t e r  i s  i n c r e m e n t e d  � o  p o i n t  t o  
t h e  n e x t r e c o r d  i n  t h e f i l e . H e n c e .  s e v e r a l I NP U T  o r  P R I N T s ta t e m e n t s i n  
a r o w w i l l  r e a d o r  wr i t e c o n s e c u t i v e  r e c o r d s J u s t  a s  f o r a s e q u e n t i a l  
f i l e . T h e m a j o r d i f f e r e n c e b e t w e e n S e q u e n t 1 a l  a n d D i r e c t f i l e s i s  t h a t  
I N P U T  a n d  P R I N T o p e r a t i o n s m a y b e  i n t e r m i x e d f o r  D i r e c t  f i l e s .  a n d  t h a t  
t h e r e a d / w r i t e  p o i n t e r m a y b e  m a n i p u l a t e d b y  t h e  S E E K  s t a t e m e n t  d e s c r i b e d  
b e l o w .  

3. 9 .  1 .  O P E N  ( f o r  D i r e c t f i l e s ) 

OP EN < m o d e ) ,  < n u m b e r ) ,  < f i l e n a m e ) . < r e c o r d l e n g t h ) 

T h e O P E N  s t a t e m e n t f o r  D i r e c t  f i l e s o p e r a t e s  l i k e t h e OP EN s t a t e m e n t f o r  
S e q u e n t i a l  f i l e s d e s c r i b e d i n  t h e s e c t i o n o n  S e q u e n t i a l  I / O a b o v e . T h e 
<m o d e > m u s t  b e  " D "  t o  i n d i c a t e  t h a t  t h e f i l e  b e i n g o p e n e d  i s  t o  b e  a 
D i r e c t f i l e . T h e <n u m b e r )  i s  t h e f i l e  n u m b e r  t o  b e  u s e d t o  a c c e s s  t h e 
f i l e . a n d t h e  < f i l e  n a m e ) i s  t h e s t r i n g e x p r e s s i o n f o r t h e f i l e  t o b e 
o p e n e d . T h e D i r e c t O P E N  w i l l  e r r o r i '  t h e  f i l e d e s i g n a t e d b y  < f i l e  n a m e >  
d o e s  n o t  a l r e a d y  e x i s t .  A B AS I C  p r o g r a m m a � d y n a m i c a l l y c r e a t e  a D i r e c t 
f i l e  b y  p e r f o r m i n g a S e q u e n t i a l OP E N  ( " 0 m o d e ) . c l o s i n g  t h e f i l e .  t h e n 
r e - OP EN 1 n g  t h e  f i l e  i n  D i r e c t m o d e  ( t h i s  t e c h n i q u e w i l l  w o r k · o n l y  u n d e r  
t h e N e t w o r k O p e r a t i n g S y s t e m .  a s  t h e  D i s c E x e c u t i v e d o e s  n o t a l l o w f i l e  
c r e a t i o n f r o m  w i t h i n  a p r o g r a m ) . 

T h e < r e c o r d  l e n g t h >  i s  a n e x p r e s s i o n w h i c h  w i l l  b e  t r u n c a t e d t o  a n i n t e g e r 
v a l u e a n d  t a k e n a s  t h e l e n g t h i n  c h a r a c t e r s o f  r e c o r d s t o  b e t r a n s f e r r e d 
t o  a n d  f r o m  t h e D i r e c t f i l e .  T h e a c t u a l r e c o r d s wr i t t e n t o  t h e f i l e  w i l l  
b e  o n e  c h a r a c t e r  l on g e r t h a n t h e  <r e c o r d l e n g t h ) s p e c i f i c a t i o n l a s  a 
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c a r r i a g e r e t u r n c h a r a c t e r w i l l  b e  a p p e n d e d t o  e a c h r e c o r d .  I n s e r t i n g  t h i s  
c h a r a c t e r  a l l o w s  B AS I C - g e n e r a t e d  D i r e c t f i l e s t o  b e  e x a m i n e d  b � o t h e r  
s y s t e m u t i l i t y p a c k a g e s ,  o u t h a s n o  e f f e c t o n  t h e  BAS I C  p r o g r a m  1 t s e l f .  
W h e n  u s i n g  B A S I C  u n d e r  t h e  N e t w o r k O p e r a t i n g  S y s t e m ,  t h e  <r e c o r d  l e n g t h > 
ma y b e  a n y  d e s i r e d  va l u e ,  b u t  u n d e r  t h e D i s c E x e c u t i v e ,  <r e c o r d l e n g t h > 
m u s t  b e  1 27 ,  as t h e  D i s c  E x e c u t i v e d o e s  n o t  a l l o w b y t e -a d d r e s s a b l e  f i l e s .  

3 . 9 . 2. SEEK 

SEEK <n u m b e r > ,  < e x p r e s s i o n >  

T h e SEEK s t a t e m e n t  w i l l  s e t  t h e  r e a d / w r i t e p o i n t e r f o r  t h e f i l e ind i c ate d 
b y  t h e < n u m b e r > e x p r e s si o n t o  t h e i n t e g e r p a r t  o f  t h e s e c o n d < e x p r e s s i o n > .  
T h e n e x t  I NP UT or P R I N T w i l l  r e ad or wr i t e t h a t  r e c o r d  ( u n l e s s  a n o t h e r  
SEEK i s  d o n e f i r s t ,  o f  c o u r s e ) .  F o r  c o n s i s t e n c y , t h e f i l e  n u m b e r 
e x p r e s s i o n i n  t h e  SE EK s t a t e m e n t m a � b e  p r e c e d e d  b y  a n u m b e r  s i g n ( # ) .  
T h e f o l l o wi n g  s t a t e m e n t w i l l p o s i t i o n f 1 1 e  7 to r e c o r d 200 .  

29 1 5  SEEK 7 , 200 

3 . 9 . 3 .  L O C « i »  - F u n c t i o n 

[}. Th e  L O C  f u n c t i o n  t a k-e s a f i l e n u m b e r  ( d e f i n e d  by t h e  OPEN s t a t e m e n t ) a n d � r e t u r n s  t h e c u r r e n t v a l u e o f  t h e r e a d / wr i t e p o i n t e r f o r t h a t  f i l e . LOC i s  
. d e f i n e d o n l y f o r D i r e c t  � i l e s .  L OC ma y b e  u s e d  e i t h e r t o  s a v e r e c o r d  

n u m b e r s i n  v a r i a b l e s f o r  l a t e r a c c e s s ,  o r  i n  c o n j u n c t i o n w i t h t h e SEEK 
s t a t e m e n t f o r r e l a t i v e r e c o r d  a c c e s s .  F o r  e x a m p l e : n 1 820 SEEK # 5 ,  LOC ( 5 ) - 1  

w i l l  b a c k u p  f i l e  5 t o  t h e  p r e v i o u s  r e c o r d .  

n 3 . 1 0 . I n t e r p r o g r a m  t r a n s f e r s t a t e m e n t s 

n T h e C H A I N  a n d  C OM s t a t e m e n t s  ( a v a i l a b l e  i n E x t e n d e d  C o mm e r c i a l a n d  U T ran s a c t i o n B AS I C ) p r o v i d e  a f ac i l i t y w h i c h  p e r m i t s  o n e  p r o g r a m t o  
t r a n s f e r c o n t r o l  t o  a n o t h e r B AS I C  p r o g r a m  s t o r e d  i n  a d i s c f i l e . T h e 
C H A I N  s t a t e m e n t  p e r f o r m s t h e a c t u a l t ran s f e r t o t h e o t h e r p r o g r am, w h i l e il t h e C OM s t a t e m e n t  p e r m i t s  t h e  d e c l a r a t i o n o f  c o mm o n  v a r i a b l e s w h i c h  a r e 

J p a s s e d  t o  t h e  n e w  p r o g r a m w h e n  i t  r e c e i v e s  c o n t r o l .  

3 .  1 0 . 1 .  C H A I N  

C HA I N  [ * ] < f i l e  n a m e > [ , < s t a r t l i n e > ]  
T h e < f i l e  n a m e > i s  a s t r i n g e x p r e s s i o n w h i c h  i s  t a k e n  t o  b e  t h e n a m e  o f  
t h e  d i s c  f i l e  c o n t a i n i n g t h e p r o g r a m  t o  w h i c h c o n tr o l i s  t o  b e  g i v e n . 

< s t a rt l i n e > i s  a n  i n t e g e r e x p r e s s i o n s p e c i f y i n g t h e  l i n e  n u m b e r  o f  t h e 
f i r s t  l i n e  o f  t h e  p r o g r a m  t o  b e  e x e c u t e d  af t e r l oa d i n g  t h e  n e w p r o g r a m .  
I f  < s t a r t  l i n e > i s  n o t  s p e c i f i e d , t h e  n e w  p r o g r a m  w i l l  b e  e x e c u t e d  i J  s t a r t i n g a t  t h e f i r s t  l i n e .  I f  a n  a s t e r i s k  a p p e a r s b e f o r e  t h e  < f i l e  n a m e >  
e x p r e s s 1 o n ,  t h e c o n t e n t s o f  t h e  f i l e  w i l l  b e  m e r g e d w i t h t h e c u r r e n t - p r o g r a m .  f o l l o w i n g  t h e  n o r m a l r u l e s f o r  B AS I C  l i n e n u m b e r  e d i t i n g . ( T h a t  
i s , t h e r e s u l t i n g p r o g r am w i l l  b e  t h e  s a m e a s  i f  t h e  l i n e s  i n  t h e U· d e s i g n a t e d  f i l e  w e r e  ty p e d i n  f r o m  t h e k e y b o a r d w h i l e  t h e r u n n i n g p r o g r a m  
w a s i n  t h e w o r k a r e a . ) I f  n o  a s t e r i s k  ap p e a r s ,  t h e r u n n i n g p r o g r a m w i l l  
b e  r e p l a c e d b �  t h e p r o gr a m  i n  t h e n a m e d f i l e . C HA I N  w i t h o u t  t h e  a s t e r i s k  
( " f u l l CHA I N ) i s  n o r ma l l y  u s e d  w h e n  o n e p r o g r am w i s h e s  t o  t r a n s f e r 
c o n t r o l  t o  a n o t h e r ,  w h i l e C HA I N  w i t h  t h e  a s t e r i s k  ( " p a r t i a l  C H A I N " ) i s  

U· ·  u s e d p r i ma r i l y b y  p r o g r a m s  t o  l o a d  c o mm o n s u b r o u t i n e  p a c k a g e s  o r  
c o n f i g u r a t i o n - d e p e n d e n t  c o d e .  

W h e n  a f u l l C H A I N  s t a t e m e n t  i s  e x e c u t e d , a l l va r i a b l e s n o t  p r e v i o u s l y  
d e c l a r e d  b y  a C O M  s ta t e ment ( s e e  b e l o w ) w i l l  b e  d e l e t e d .  F i l e s o p e n e d b y  I·�·J· t h e  o r i g i n a l p r o g r a m  w i l l  r e ma i n o p e n ,  s o  t h e  p r o g r a m  CHA I Ne d  to c a n 
c o n t i n u e  t o  a c c e s s  t h e m .  A p a r t i a l CHA I N d o e s  n o t a f f . c t p r o g r a m 
v a r i a b  1 e s .  
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C O M  < v a r i a b  l e )- [  « : e x p r e s s i o n ,  . . .  ) 1 , . . .  
T h e C OM s t a t em e n t d e c l a r e s o n e o r  m o r e va r i a b l e s  t o  b e  " c o mm o n " .  C o mmo n  
v a r i a b l e s b e h a v e l i k e  a n y  o t h e r v a r i a b l e s ,  b u t a r e  n o t  d e l e t e d  w h e n  a 
C HA I N  s t a t e m e n t  i s  u s e d  t o  g i v e c o n t r o l t o  a n o t h e r  p r o g r a m .  H e n c e ,  c o m m o n  
v a r i a b l e s ma y b e  u s e d  t o  p a s s  p a r a m e t e r s t o  t h e p r o g r a m  b e i n g C HA I N e d  t o .  
V a r i a b l e s  t o  b e  i n  c o mm o n  m u s t  b e  d e c l a r e d b y  a C OM s t a t e m e n t b e f o r e  b e i n g 
u s e d  i n  t h e  p r o g r a m .  C O M  v a r i a b l e s ma y b e  e i t h e r s i m p l e o r s u b s c r i p t e d . 

I f  s u b s c r i p t e d ,  t h e d i m e n s i o n b o u n d s m u s t  b e  s p e c i f i e d o n  t h � C OM 
s t a t e m e n t ;  a D I M  s t a t e m e n t i s  n e i t h e r  n e c e s s a r y  n o r a l l o w e d . 

3 . 1 1 .  D e b u g g i n g  s t a t e m e n t s  

T h e d e b u g g i n g  s t a t e m e n t s  a r e p r o v i d e d t o  e a s e  t h e d e b u g g i n g  o f  a B AS I C  
p r o g r a m .  P r o g r a m d e b u g g i n g  u s u a l l y  i n v o l v e s u s e  o f  i mm e d i a t e  e x e c u t i o n o f  
s t a t e m e n t s ( a n y  s t a t e m e n t e n t e r e d  w i t h o u t  a l i n e  n u m b e r  i s  i m m e d i a t e l y  
e x e c u t e d ) .  R e f e r  t o  t h e  s e c t i o n o n  i m m e d i a t e e x e c u t i o n i n  C h a p t e r 4 o f  
t h i s  m a n u a l f o r  m o r e  i n f o r m a t i o n .  

3 . 1 1 . 1 .  T R ON 

TR ON 

T h e TRON s t a t e m e n t  t u r n s on t h e  B AS I C s t a t e m e n t t r a c e .  T h i s  w i l l  p r i n t  
each l i n e b e f o r e  e x e c u t i n g  i t .  T h i s  a l l o w s  t h e p a t h  o f  p r o g r a m  e x e c u t i o n 
t o  b e  d e t e r m i n e d w h e n  t r y i n g  t o  l o c a t e a p r o b l e m . T h e T R ON s t a t e m e n t  c a n  
b e  p l a c e d b e f o r e  t h e  s e c t l o n o f  t h e  p r o g r a m  k n o w n  t o  h a v e  p r o b l e m s ,  
a v o i d i n g t r a c i n g s e c t i o n s  k n o w n  t o  w o r k p r o p er l y . T h e TRON s t a t e m e n t c a n 
b e  u s e d  i n  i mm e d l a t e  m o d e  t o  t u r n o n  t h e  t � a c e b e f o r e  e x e c u t i n g  a p r o g r a m 
w i t h  R U N .  T h i s  w i l l  c a u s e  t h e  e n t i r e  p r o g r a m t o  b e  t r a c e o  ( u n l e s s  i t  
e x e c u t e s a T R O F F  s t a t e m e n t  t o  t u r n  o f f  t h e t r a c e ) .  I f  t h e  B AS I C  s o u r c e i s  
n o t  a v a i l a b l e  ( i f � h e  p r � g r a m w a s c o m p i l � d a n d  o n l y t h e  c o m p l i e d c o d e  w a s 
s a v e d ) ,  t h e t r a c e w l l l  p r l n t  o n l y  t h e  I l n e n u m b e r s o f t h e  s t a t e m e n t s 
e x e c u t e d . 

3 . 1 1 . 2 .  TROFF 

I] TR OFF 

T h e TR OFF 
.s t a t e m e n t .  

s t a t e m e n t t u r n s o f f  t h e  s t a t e m e n t t r a c e e n a b l e d b y  t h e  T R ON 

u 
\J 

3 . 1 2 . M a c h i n e - d e p e n d e n t  s t a t e m e n t s  

T h e m a c h i n e - d e p e n d e n t  
'
s t a t e m e n t s  p e r m i t a B AS I C  p r o g r a m d i r e c t  a c c e s s t o  

t h e m e m o r y a n d  p e r i p h e r a l  h a r d w a r e o f  t h e c o m p u t e r o n  w h i c h  i t  i s  
e x e c u t i n g . T h e s e  s t a t e m e n t s  a l l o w g r e a t  p o w e r  i n  B AS I C  p r o g r a mm i n g , b u t 
s h o u l d  b e  u s e d  o n l y  a s  a l a s t  r e s o r t ,  a s  t h e y t i e t h e  B AS I C  p r o g ram t o t h e  
s p e c i f i c h a r d w a r e  c o n f i g u r a t i o n o n  w h i c h  i t  w a s d e v e l o p e d .  

3 .  1 2 . 1 .  I NP « i »  - F u n c t i o n 

T h i s  f u n c t i o n r e t u r n s t h e  r e s u l t  f r o m  r e a d i n g  i n p u t  p o r t  <i> .  S e e  t h e 
f u n c t i o n s e c t i o n o f  t h i s  ma n u a l f o r  a m o r e c o m p l e t e  d e s c r i p t i o n o f  I NP .  

U 3 . 1 2 . 2 .  OUT 

OUT < p o r t > ,  < d a t a > U T h e < d a t a >  a n d  < p o r t >  n u m e r i c  e x p r e s s i o n s  a r e  e v a l u a t e d . I f  e i t h e r i s  
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o u t s i d e  t h e r a n g e  -32768 t o 32767 a n  o v e r f l o w o c c u r s .  B o t h  
t r u n c a t e d  t o  t h e  r a n g e 0 t o 2 5 5  b y  c l e a r i n g  t h e u p p e r 8 b i t s ,  
i s  s e n t  t o  t h e o u t p u t p o r t s e l e c t e d  b y  < p o r t :> . 

3 . 1 2 . 3 .  P E EK « i :»  - F u n c t i o n 

va l u e s  a r e  
t h e n  < d a t a :> 

T h i s  f u n c t i o n r e t u r n s t h e  m e m o r y b y t e a t  a d d r e s s  < i ) .  S e e  t h e  f u n c t i o n 
s e c t i o n o f  t h i s  m a n u a l f o r a m o r e c o mp l e t e  d e s c r i p t i o n o f  P EEK . 

3 .  12. 4. P OKE 

P OK E  < a d d r e s s :> ,  < d a t a :> 

T h e < a d d r e s s > a n d  < d a t a >  e x p r e s s i o n s a r e  e v a l u a t e d  a s  n u m e r i c  e x p r e s s i o n s . 

I f  t h e < d a t a >  e x p r e s s i o n i s  o u t s i d e  t h e r a n g e 0 t o  2 5 5  a n o v e r f l o w w i l l  
o c c u r .  T h e <a d d r e s s > ma y b e  w i t h i n  t h e  r a n g e  -32768 t o  6 5 5 3 5 .  T h e 
n e g a t i v e n u m b e r s  a d d r e s s  t h e  m e m o r y l o c a t i o n s  c o r r e s p o n d i n g t o  t h e i r  1 6  
b i t  u n s i g n e d  t w o ' s  c o m p l e m e n t r e p r e s e n t a t i o n .  N o t e t h a t  P OKE , l i k e P E EK .  
w o r k s  o n  b y t e s .  

3 .  1 2 . 5 .  WA I T  

WA I T  < p o r t ) ,  <m a s k ) [ , < x o r ) ]  

T h e WA I T  s t a t e m e n t  e va l u a t e s  t h e  < p o r t ) ,  < ma s k ) ,  a n d  < x o r )  n u m e r i c  
e x p r e  s s i o n s .  I f < x 0 r :> i s 0 m i t t e d , z e r 0 i s u s e d . WA I T t h e n e n t e r s a I 0 0  P 
w h i c h  r e a d s f r o m  I / O p o r t < p o r t ) ,  e x c l u s i v e o r ' s  t h e  v a l u e  w i t h < x o r > ,  
a n d ' s  w i t h  < m a s k > , a n d  c o n t i n u e s t o  l o o p  u n t i l t h e  r e s u l t  i s  n o n z e r o .  
W h e n  t h e r e s u l t  i s  n o n z e r o ,  e x e c u t i o n r e s u m e s w i t h  t h e n e x t  s t a t e m e n t . 

T h e WA I T  s t a t e m e n t ma y b e  u s e d  t o  wa i t  f o r a s t a t u s  b i t  t o c h a n g e o n  a n  
I / O p o r t , a n d  p e r m i t s  m u c h  f a s t e r r e s p o n s e  t h a n a B AS I C  l o o p  u s i n g  I NP t o  
r e a d t h e  p o r t  a n d  t h e l o g i c a l f u n c t i o n s  t o  p e r f o r m  t h e t e s t i n g . 
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4 .  U s i n g  B AS I C  

T h e e a r l i e r s @ c t i o n s  o f  t h i s  ma n u a l h a v e  d i s c u s s e d  h o w t o w r i t e B AS I C  
p r o g r a m s .  Th i s  c h a p t e r w i l l  d i s c u s s  h o w t o  e n t e r ,  e x e c u t e ,  m o d i f y , a n d 

s a v e  a p r o g r a m ;  i n  o t h e r w o r d s ,  h o w t o  u s e  BAS I C .  B A S I C  i s  i n v o k e d f r o m  
t h e o p e r a t l n g  s y s t e m b y  t y p i n g  i t s  n a m e : 

B AS I C  
T h e o p e r a t i n g s y s t e m w i l l l o a d  B AS I C ,  a n d  B AS I C  w i l l  i s s u e  i t s  c o mma n d  
p r o m p t ,  w h i c h  i s  a r i g h t  c o r n e r  b r a c k e t ( :> > .  W h e n  t h i s  p r o m p t  a p p e a r s ,  
B A S I C  i s  i n  c o mma n d  m o d e  a n d r e a d y  t o  a c c e p t  e i t h e r  a s t a t e m e n t o r  a 
c o m ma n d .  

4 . 1 .  E n t e r i n g s t a t e m e n t s  

S t a t e m e n t s m a y b e  e n t e r e d  a t  a n y  t i m e s i m p l y  b y  t y p i n g a l i n e  n u m b e r  
f o l l o w e d b y  t h e t e x t  f o r  t h e  s t a t e m e n t .  T h e � t a t e m e n t w l l l  b e  i n s e r t e d  i n  
t h e p o s i t i o n i n  t h e p r o g r a m  i n d i c a t e d  b y  i t s l i n e n u m b e r . I f  a s t a t e m e n t 
a l r e a d y  e x i s t s  w i t h t h e  s a m e  l i n e n u m b e r  a s  t h e  s t a t e m e n t J u s t  e n t e r e d , 
t h e n e w s t a t e m e n t w i l l  r e p l a c e  t h e  e x i s t i n g s t a t e m e n t .  B y  u S l n g t h e AUTO 
c o mm a n d  ( d i s c u s s e d  b e l o w ) .  t h e u s e r c a n c a u s e B A S I C t o  g e n e r a t e  l i n e  
n u m b e r s f or s t a t e m e n t s  a u t o ma t i c a l l y .  T h i s  c a n e l l m i n a t e t h e 
t i m e - c o n s u m i n g  a 1\ d  e r r o r - p r o n e  t a s k  o f  ma n u a l l y  t y p i n g  l i n e  n u m b e r s  w h e n -)'. 
e n t e r i n g  a p r o g r a m . ' 0  

. 

4. Q .  D e l e t i n g  s t a t e m e n t s  

I f  a l i n e  n u m b e r  i s  t y p e d  w i t h  n o t h i n g  f o l l o w i n g  i t . t h e s t a t e m e n t  w i t h  
t h a t  l i n e  n u m b e r  w i l l  b e  d e l e t e d .  I f  n o  s t a t e m e n t e x i s t s  w i � h  t h a t  l i n e  
n u m b e r ,  n o t h i n g  w i l l  o c c u r .  

4. 3 .  I m m  e d i a t e  e x e c u t i o n  0 f s t a t e m  e n t s 

I f  a B AS I C  s t a t e m e n t i s  e n t e r e d  w i t h  n o  l i n e  n u m b e r .  i t  w i l l b e  e x e c u t e d  
i n  " i mm e d i a t e  m o d e " ,  t h a t  i s . r i g h t  a wa y .  T h e s t a t e m e n t w i l l  o p e r a t e  i n  
t h e c o n t e x t  o T  t h e m o s t  r e c e n t l y  R U N  p r o g r a m .  I f  n o  p r o g r a m  h a s  b e e n  r u n ,  
t h e s t a t e m e n t  w i l l  e x e c u t e  i n  a n  e m p t y e n v i r o n m e n t .  I mm e d i a t e  e x e c u t i o n 
a l l o w s  B AS I C  t o  b e  u s e d  a s  a d e s k  c a l c u l a t o r .  An e x a m p l e  o f  s u c h  u s e  
f o l l o w s : 

A = 1 4  
B = 2  
P R I NT A , B , A* B 
1 4  2 28 

I mm e d i a t e  e x e c u t i o n i s  a l s o  a p o w e r f u l  t o o l  i n  p r o g r a m  d e b u g g i n g .  W h e n  a ;� 
p r o g r a m  e r r o r s a n d  B AS I C  r e t u r n s t o  c o mma n d  m o d e .  a l l  t h e p r o g r a m  
v a r l a b l e s a r e  l e f t  a r o u n d  w i t h  t h e i r  v a l u e s  a t  t h e t i m e o f  t h e e r r o r .  
T h e y  c a n b e  d u m p e d  o r  c h a n g e d b y  t h e u s e r w i t h  i mm e d i a t e  m o d e  c o m m a n d s .  
t h e n t h e p r o g r a m  e x e c u t i o n c a n  b e  r e s u m e d  b y  t y p i n g  i n  a GO TO s t a t e m e n t  
i n  i mm e d i a t e m o d e . S e c t i o n s  o f  a p r o g r a m  c a n b e  t e s t e d  b y  i n s e r t i n g a 
R E TUR N s t a t e m e n t a f t e r  t h e m .  s e t t i n g u p  t h e v a r i a b l e s u s e d  b y  t h a t  s e c t l o n 
i n  i mm e d i a t e  m o d e . a n d  p e r f o r m i n g  a GOSUB t o  t h e s e c t i o n t o  b e  t e s t e d .  
T h e s e c t i o n w i l l  b e  e x e c u t e d . a n d t h e R ET U R N  w i l l  c a u s e  a r e t u r n  t o  
c o mma n d  m o d e . T h e u s e r  c a n t h e n e x a m i n e  v a r i a b l e s  w i t h  t h e P R I N T 
s t a t e m e n t t o  s e e  t h e r e s u l t s o f  t h e  e x e c u t i o n o f  t h e s e c t i o n o f  p r o g r a m .  
On l y  o n e s t a t e m e n t ma y b e  t y p e d  o n  a l i n e  w h e n  u s i n g i mm e d i a t e  m o d e 
e x e c u t i o n .  

U 4 . 4 .  C o mma n d s  

u 
L\ 
I[ J 
U 

B A S I C  c o mma n d s c o n t r o l  t h e  l o a d i n g .  
B A S I C  p r o g r a m s .  T h e s e  c o mma n d s  
p r o m p t ( »  a p p e a r s .  B AS I C  c o mma n d s 
p r o g r a m .  

s a v i n g .  e x e c u t i o n , a n d  l i s t i n g o f  
m a y b e  e n t e r e d  w h e n  t h e B A S I C  c o mma n d  
ma y n o t  b e  u s e d  a s  s t a t e m e n t s  i n  a 
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4 . 4 . 1 .  AUTO 

AUTO < s t a r t > ,  ( i n c r e m e n t >  

T h e AUTO c o m ma n d  w i l l  c a u s e  B A S I C  t o  a u t o ma t i c a l l y  g e n e r a t e  l i n e  n u m b e r s  
f o r  s t a t e m e n t s  t y p e d b y  t h e u s e r . I f < s t a r t > i s  s p e c i f i e d ,  t h e n u m b e r s  
w i l l b e g i n w i t h t h a t  n u m b e r , a n d  e a c h  n u m b e r  w i l l  i n c r e a s e b y  t h e  
s p e c i f i e d  < i n c r e m e n t > . I f  ( i n c r e m e n t >  i s  o m i t t e d , t h e  < i n c r e m e n t> u s e d i n  
t h e l a s t  AUT O s t a t em e n t  w i l l  b e u s e d .  I f  t h i s i s  t h e  f i r s t  AUTO 
s t a t e m e n t ,  a n  < i n c r em e n t> o f  1 0  w i l l  b e  u s e d .  I f < s t a r t >  i s  o m i t t eo d , t h eo 
l i n eo  n u m b e r o f  t h e  l a s t s t a t e m e n t  a d d e d t o  t h e p r o g r a m w i l l b e  u s e d ,  p l u s  
t h e < i n c r e m eo n t > i n  eo f f e c t a t  t h a t  t i m e .  On c e  t h eo AUT O c omman d i s  g i v e n  
t h e u s e r w i l l  b e  p r o m p t e d w i t h  t h e  l i n e  n um b e r  f o r e a c h s t a t e me n t . T h e  
u s e r s h o u l d e n t e r t h e t e x t o f  t h e s t a t e m e n t . E n t e r i n g  a n u l l  l i n e ( J u s t  a 
c a r r i a g eo  r e t u r n ) ,  o r  t h e  o c c u r r e n c e o f  a s y n t a x e r r o r  w i l l t eo r m i n a t e  AUTO 
m o d e . I f  t h e l i n e  n u m b e r  p r o m p t i s  f o l l o w e d  b y  a n  a s t e r i s k ( * ) ,  a l i n e 
w i t h t h a t  n u m b e r  a l r e a d y  e x i s t s  i n  t h e p r o g r a m a n d  w i l l  b e  d e l et e d i f  t h e 
u s e r e n t e r s a s t a t e m e n t . I f  t h i s i s  n o t  w h a t  t h e  u s e r i n t e n d s , AUTO m o d e  
s h o u l d  b e  t e r m i n a t e d b y  e n t e r i n g a n u l l l i n e .  

r - l 4 .  4 . 2 .  
B Y E  

B Y E  

: - L . B AS I C  w i l l e x i t  t o  t h e 
L� b e f o r e  e n t e r i n g  B Y E i f  y o u 

t h e l a s t SAVE d o n e o n  i t . 
o p e r a t i n g  s y s t e m .  B e  s u r e  t� · SAVE y o u r  p r o g r � m 
wa n t  t o  p r e s e r v e  a n y  c h a n g e s ma d e  t o  i t  S l n c e 

[ - 1 I 4 . 4 . 3 . C OMP I LE 

I] 

u 

COMP I LE :  < p r o g r a m  n a m e >  

An y p r o g r a m i n  t h e w o r k a r e a i s  d i s c a r d e d .  T h e s p e c i f i e d < p r o g r a m n a me> 
is r e a d 1 n  a n d  c o m p i l e d t o  e x e c u t a b l e  c o d e .  T h e s o u r c e  p r o g r a m  w i l l  n o t  
b e l o a d e d i n t o  m e m o r y . I f  < p r o g r a m n a m e >  i s  n o t s p e c i f i e d ,  t h e  u s e r  w i l l  
b e  p r o m p t e d  f o r i t  b y  t h e  m e s s a g e :  

O l d  p r o g r �m n a m e ?  

On c e  a p r o g r a m  h a s  b e e n  C OMP I L E d , i t  m a y b e  R UN b u t  n o t L I ST e d  o r  
m o d i f i e d ,  a s  t h e B AS I C  s o u r c e c o d e  i s  n o t  p r e s e n t . C OMP I LE i s  u s e d t o  
l o a d  d e b u g g e d p r o g r a m s  f o r  e x e c u t i o n , a s  i t  ma k e s  m u c h  m o r e  m e m o r y 
ava i l a b l e  f o r e x e c u t i o n - t i m e s t o r a g e , s i n c e t h e  s o u r c e p r o g r a m i s  n o t i n  
m e m o r y .  F o r  p r o g r a m s w h  i c h a r e u n d  e r  d e v e 1 o p m e n t , t h  e OLD c omma n d  ( s e e  
b e l ow )  s h o u l d  b e  u s e d .  

. 

4 . 4 . 4 . C ONT I NUE 

C ONT I NUE 

T h e C ONT I NUE c o mma n d i s  u s e d  t o r e s u m e e x e c u t i o n o f  a p r o g r a m  h a l t e d  b y  a 
P AUSE s t a t e m e n t , a C o n t r o l C f r o m  t h e  c o n s o l e ,  o r a n  e x e c u t i on e r r o r . I f 
t h e p r o g r a m  wa s h a l t e d  b y  P AUSE o r  a C o n t r o l C k e y i n ,  e x e c u t i o n w i l l  
r e s u m e f o l l o w i n g  t h e  s t a t e m e n t a t  w h i c h  t h e  h a l t  o c c u r r e d .  I f  t h e p r o g r a m  
wa s s t o p p e d b y  a r u n t i m e e r r o r ,  t h e C O N T I NUE c o mma n d  w i l l  r e e x e c u t e  t h e 
s t a t e m e n t w h i c h f a i l e d , i n  t h e a s s u m p t i o n t h a t t h e  u s er h a s  c o r r e c t e d  t h e 
p r o b l e m  t h a t  c a u s e d  t h e f a i l u r e  b y  m o d i f y i n g  t h a t  s t a t e m e n t o r c h a n g i n g  
v a r i a b l e s b y  i mm e d i a t e m o d e  s t a t e m e n t s .  . 

4 . 4 . 5 . L I ST 

L I ST < s t a r t > , < e n d >  

L i n e s  o f  t h e  p r o g r a m w i l l  b e  l i s t e d . I f  
om i t t e d , t h e e n t l r e  p r o g r a m w i l l  b e  l i s t e d .  
J u s t  t h a t  l i n e  w i l l  b e  p r i n t e d , a n d  i f  

3 1  

< s t a r t >  a n d  < e n d >  a r e  b o t h  
I f  o n l y  < s t a r t > i s  s p e c i f i e d ,  

b o t h  < s t a r t > a n d  . < e n d >  a r e  
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s p e c i f i e d , l i n e s  w i t h  s t a t e m e n t n u m b e r s w i t h i n  t h e  i n c l u s i v e  r a n g e f r o m  
< s t a r t >  t o  < e n d >  w i l l  b e l i s t e d .  � 
4 . 4 . 6 .  NEW 

NEW : < p r o g r a m n a m e >  

An y p r o g r a m  i n  t h e w o r k a r e a  i s  d i s c a r d e d ,  a n d a n e w  �ro g r a m i s  d e f i n e d  
w i t h  t � e  s p e c i f i e d < p r o g r a m n a m e :> .  T h e < p r o g r a m n a m e �  s h o u l d  b e  t h e n a m e  
o f  t h e f i l e i n  w h ic h  y o u  i n t e n d t o  s t o r e  t h e p r o g r a m .  T h i s  m a y b e  a n y 
va l i d  o p e r a t i n g s y s t e m  f i l e n a m e . I f  t h e c o l o n a n d  < p r o g r a m  n a m e > i s  
o m i t t e d ,  t h e  u s e r w l i l  b e  p r o m p t e d f o r  t h e p r og r a m n a m e  w i t h  t h e  l i n e :  

N e w  p r o g r a m  n a m e ?  

I f  y o u  h a v e  b e e n m o d i f y i n g a p r o g r a m  a n d  w i s h  t h e  c h a n g e s  a p p l i e d ,  
t o  d o  a SAVE b e f o r e  l o a d in g a n e w  p r o g r a m  w i t h  NEW.  I f  y o u  d o n ' t , 
p r o g r a m w i l l  o v e r l a y t h e o l d  o n e  i n t h e  w o r k  a r e a  a n d  y o u r  c h a n g e s 
l o s t  w i t h o u t  a t r a c e .  

4 . 4 . 7 .  O L D  

b e  s u r e  
t h e  n e w 
w i  1 1  b e  

OLD : < p r o g r a m  n a m e >  

A n y p r o g r a m  i n  t h e  w o r k  a r e a i s  d i s c a r d e d , a n d  a p r o g r a m i s  r e a d  i n  f r o m
�") 

t h e f i l e  < p r o g r a m  n a m e > .  I f  '( p r o g r a m name> is o m i t t e d , t h e u s e r w i l l  b e  
p � o m p t e d  f o r  t h e  p r o g r a m n a m e  b y  t h e m e s s a g e :  

O l d p r o g r a m n a m e ?  

An y p r o g r a m  p r e v i o u s l y  i n  t h e  w o r k a r e a  w i l l  b e  o v e� l a y e d b y  t h e  O L D ,  so 
b e  s u r e  t o  SAVE i·t i f  y o u w i s h c h a n g e s  ma d e  t o  i t  t o  b e  p r e s e r v e d .  A s  t h e  
p r o g r a m  is r e a d i n ,  l t  w i l l b e  c o m p i l e d a n d  s y n t a x c h e c k e d .  s o  i f  e r r o r s 
a r e d e t e c t e d  i n  t h e OLD p r o g r am ,  t h e e r r o r m e s s a g e s  w i l l  b e  l i s t e d  a s  t h e 
f i l e  i s  r e a d . A n y l i n e  i n t h e  OLD f i l e  w h i c h  l a c k s  a l i n e  n u m b e r  w i l l  b e  p r i n t e d a n d  d i s c a r d e d .  

4 . 4 . 8 .  SAVE 

SAVE 

T h e p r o g r a m i n  t h e  w o r k a r e a  wi l l  b e  wr i t t en t o  t h e f i l e  n a m e  s p e c i f i e d a s  
< p r o g r a m n a m e > o n t h e  l a s t OLD . NE W .  o r  R ENAME c omma n d . I f  n o n e  o f  t h e s e  
c omm a n d s h a s  b e e n  i s s u e d ,  t h e m e s s a g e :  

R e n a m e  y o u r  p r o g r a m b e f o r e  s a v i n g  i t ! 

w i l l  b e  i s s u e d a n d  t h e c omm a n d w i l l  b e  i g n o r e d .  T h e o u t p u t  f i l e  u s e d  b y .� 
SAV E w i l l  b e  a u t o m a t i c a l l y  c r e a t e d  w h e n  B AS I C  i s  r u n u n d e r  t h e  N e t w o r k 
O p e r a t i n g S y s t e m .  U n d e r t h e  D i s c E x e c u t i v e ,  t h i s  f i l e m u s t  h a v e  b e e n 
p r e v i o u s l y  c r e a t e d  f r o m t h e s y s t e m c o n s o l e .  

4 . 4 . 9 .  SAVEX 

SAVE X : < f i l e  n a m e >  

T h e e x e c u t a b l e  O b J e c t  c o d e f � r  t h e c u r r e n t  p r o g r a m i n  t h e w o r k  a r e a  w i l l  
b e  wr i t t e n t o  t h e  f l l e  d e s i g n a t e d b y  < f i l e  n a m e > . I f  < f i l e  n a m e >  i s  n ot 
s p e c i f i e d ,  t h e  u s e r w i l l  b e  p r o m p t e d f o r t h e f i l e n a m e  b y  t h e  q u e r y : 

O b j e c t  p r o g r a m  n a m e ?  

T h e e x e c u t a b l e  o b J e c t  c o d e  i s  s u f f i c i e n t  t o  e x e c u t e  t h e  p r o g r a m ,  b u t  d o e s  
n o t  c o n t a i n  t h e so u r ce c o d e  w h i c h  i s  s a v e d  b y  t h e SAVE c o mm a n d .  F i l e s  
wr i t t e n b y  t h e  SAVE X c o mm a n d ma y b e  l o a d e d  u s i n g t h e O L D  o r  C OMP I LE il · 1· c o mm a n d s  ( w h i c h are e q u i v a l en t ,  s i n c e M o  s o u r c e  c o d e  e x i s t s i n  SAVE X U f i l e s ) ,  o r  i n  p r o p e r l y - c o n f i g u r e d  s y s t e m s  m a y b e  e x e c u t e d  s i m p l y  b y  t y p i n g  
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t h e i r  n a m e  a s  a s y s t e m c o mma n d ( t h e  o p e r a t i n g  s y s t e m w i l l  a u t o m a t i c a l l y 
l o a d  t h e B AS I C  e x e c u t i o n m o n i t o r  a n d  r u n  t h e  p r o g r a m ) .  T h e SAVE X c o m m a n d  
m a y b e  u s e d  f o r  s e v e r a l  r e a s o n s .  F i r s t ,  p r o g r a m s s a v e d  w i t h S AVE X a r e 
n o r ma l l y m u c h m o r e c o m p a c t  t h a n t h e  s o u r c e  c o d e , s o  m o r e  p r o g r a m s  a n d  
l a r g e r  p r o g r a m s  ma y b e  s t o r e d  i n  t h e s a m e  a m o u n t  o f  s p a c e . S e c o n d , 

p r o g r a m s  s a v e d  b y  SAVEX c a n n o t b e  l i s t e d  or m o d i f i e d b y t h e u s e r  ( s i n c e n o  
s o u r c e c o d e  i s  s a v e d ) , p r e v e n t i n g t h e f t  o r  u n a u t h o r i s e d  c h a n g e s i n  
s o f t w a r e p r o v i d e d  t o  o t h e r s .  T h i r d ,  s i n c e  SAVE X - g e n e r a t e d  p r o g r a m s c a n b e  
c a l l e d d i r e c t l y  f r o m t h e  c o n s o l e , BAS I C  p r o g r a m s  c a n  b e  c a l l . d l i k e a n y  
o t h e r e x e c u t a b l e  p r o g r a m s  w i t h o u t  t h e u s e r b e i n g r e q u i r e d t o  l e a r n  h o w t o  
i n v o k e  B AS I C  a n d  OLD t h e d e s i r e d  p r o g r a m .  T h e o u t p u t  f i l e  u s e d  b y . SAVE X 
w i l l  b e  a u t o m a t i c a l l y  c r e a t e d  w h e n  B AS I C  i s  r u n  u n d e r  t h e N e t w o r k 
O p e r a t i n g  S y s t e m.  U n d e r t h e  D i s c  E x e c u t i v e ,  t h e  f i l e  m u s t h a v e  b e e n 
p r e v i o u s l y  c r e a t e d  f r o m t h e s y s t e m c o n s o l e .  

4 . 4 . 1 0 . S C R A T C H  

S C R A T C H  

A l l l i n e s s t o r e d  i n  t h e  w o r k  a r e a  w i l l  b e  e r a s e d ,  b u t  t h e  c u r r e n t  p r o g r a m  
n a m e  wi l l  b e  r e t a i n e d .  T h i s  c o m ma n d  i s  u s e d  w h e n  t o t a l l y r e w r i t i n g  a 
p r o g r a m .  

:� 4 . 4 . 1 1 . R E N A M E  

[l 
R E NAME : < p r o g r a m  n a m e >  

T h e p r o g r a m  i n  t h e w o r k a r e a  i s  g i v e n t h e  s p e c i f i e d < p r o g r a m n a m e > . 

s u b s e q u e n t  S A V E  w i l l  s t o r e  t h e p r o g r a m  i n  t h e  f i l e  b y  t h a t n a m e .  I f  
c o l o n a n d  < p r o g r a m  n a m e > a r e  o m l t t e d ,  t h e u s e r w i l l  b e  p r o m p t e d f o r 
p r o g r a m n a m e  w i t h t h e m e s s a g e :  

N e w  p r o g r a m n a m e ? 

4 . 4 .  1 2. R U N  

R U N  

A 
t h e 
t h e 

n Th e p r o 9 r a m i n  t h e w o r k a r e a  w i l l  b e  e x e c u t e d , s t a r t i n g 

U n u m b  e r e  s t a t e m e n t i n  t h e w o r k a r e a .  
w i t h t h e  l o w e s t  

D 
o 

l J 

4 . 5 .  S t o p p i n g  a p r o g r a m  

An e x e c u t i n g B AS I C  p r o g r a m m a y b e  s t o p p e d b y  p r e s s i n g t h e  C o n t r o l C , k e y .  
T h i s  w i l l  c a u s e  t h e  m e s s a g e : 

B r e a k i n  < l i n e  n u m b e r > .  
t o  b e  t y p e d .  a n d  c o n t r o l r e t u r n e d t o  t h e c o mma n d h a n d l e r .  T h e B AS I C  
c o mm a n d  p r o m p t " :>" w i l l r e a p p e a r .  A t  t h i s  t i m e ,  t h e  u s e r  m a y u s e  
i m m e d i a t e  m o d e  s t a t e m e n t s  t o  i n s p e c t a n d  a l t e r  p r o g r a m  v a r i a b l e s .  a n d  m a w 
r e s u m e e x e c u t i o n o f  t h e  p r o g r a m  b y  e x e c u t i n g a GO TO f r o m  i mm e d i a t e  m o d e :  
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