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The quality is pretty poor, but I don't have a scanner with automatic document feeder so it was quicker to use the camera on my old phone. I figure poor quality but legible is better than no online copy at all.

If you have a copy of the ABasiC manual which contains more pages or errata sheets, please let me know.

For viewing the images, I got good results using Evince under Linux. Rename the .zip file to end in .cbz and load into Evince.

ABasiC was the BASIC language supplied with the first Amiga 1000 computers in 1985. It was developed by Metacomco, who also wrote AmigaDOS. ABasiC was replaced by Microsoft AmigaBASIC in version 1.1 of the Amiga OS.

For information on where to get ABasiC, ABasiC programs and how to patch it to work with later versions of the Amiga OS, see http://aminet.net/package/dev/basic/ABasiC_patch
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Introduction 

Perhaps the best pan about working with compUters is that 
you get. to control what happens all the screen. Most 
computer applications and games allow you some degree of 
control. But you really need a programming language to 
gain access to all of the computer's power and flexibility. 
The rewards ilre endless. 

Your Amiga is an extraordinary machine. To harness its 
many talents. we have developed an extraordinary 
programming language-ABasiC. ABasiC IS like ordinary 
BASIC in many ways, yet it gives you easy access to the 
Amiga's high-speed graphics, sound. speech. and much 
more 
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Why BASIC? Because its instructions 10 the computer are similar to 
English sentences, BASIC is easy to learn and use. Because BASIC enjoy!'. 
great popularity, you're more likely to be somewhat familiar with it on some 
level. This means you can get to the fun part of programming your Amiga 
right away, 

If you're a beginner, you'll want to try the simple operations rirst. JuSt 
remember that no programming mistake you make can hurt your Amiga So 
don't be afraid to experiment. If you do have some programming 
experience, you'll want to explore all of the exciting capablillies thi!'. 
machine offers. ABasiC provides an impressive set of programming tools, 
including a flexible means of accessing the Amiga's resident library routines 
and your own machine language routines. 

About this Manual 

This manual consists of three sections. The first section, .. Definition of 
Terms," describes the terminology and conventions used in the reference 
section. Included are descriptions of the kinds of variables you can use, 
their ranges and naming limitations, and the arithmetic operators and their 
use as part of ABasiC statements. 

The "Reference" section fully describes each of the commands available in 
ABasiC. When you have only a vague idea of which screwdriver you want 
out of your workroom, you usually know at least which drawer to look in, 
We have used a similar approach in organizing the ABaSIC command 
descriptions. The commands are logically grouped-Graphics, File 
Management, Sound and Speech, and so forth-and are alphabetically 
listed within each category 

Each command description includes its allowable syntax (that is, how you 
must formulate each instruction so the Amiga can understand It). Also 
Included is a description of any options, extra information the command 
requires, and so forth, Most command descnptions include a simple 
programming example. 

The last section, "Appendices," provides further reference material for 
your programming needs, as follows: 

2 Introductlcm 



Appendix A: Quick Command Reference 

Lists each command in the order you'll find it in the Reference section. 
Following the command name is a brief description of the command and 
the page number where you can rind details. Once you're famili.IT with 
ABasiC, you'll be able to do most of your programming by just referring to 
the Quick Command Reference. 

Appendix B: ASCII Character Codes 

Lists the characters that correspond to each of the ASCII codes. 

Appendix C: ABasiC Error Codes and AmlgaDOS error codes 

Lists the code number and the associated message for each of the errors 
that can be generated in ABasiC. Following this is a list of the Amig'lDOS 
error codes . 

Appendix D: Writing Phonetically for the NARRATE Command 

Describes how to turn text into phonetic strings for the Narrator speech 
synthesizer to use. 

Getting Started 

To get started programming in ABasiC, turn on your Amiga and open the 
Workbench. Next, make a working copy of the disk comaining ABasiC and 
put the original in a safe place. To learn how to operate the Workbench 
and copy diSks, see Introduction to Amiga. Insert the working copy of 
ABasiC into the disk drive. When the ABaslC icon appears. open ABasiC. 
As soon as you see the prompt 

ok 

you're ready to program I 
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ABasiC Reference 

This reference provides the mformatlon you need to write 
ABasiC programs-at your fingertips. This information 
includes a definition of terms and symbols, command 
descriptions. and other Information you need to use the 
commands. The commands are grouped by function and 
listed alphabetically wlthm each category. At the end of 
this manual, there is a qUick reference of the categories 
and commands. :'v1ost command descriptions include a 
programming example in <.I shaded box that follows the 
explanation 
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Definition of Terms 

Elem ents 

ABasiC programs consist of a number of eleme"t,~·. items of informallon that 
the internal programs need to understand your InstruCllons. You can assi!o!" 
names to some of these elements and conlrol their values; these are called 
variables . With some restrictions. you can assign to a vHriable any name 
you wish. 

You must enter other elements exactly as they appear In thiS reference; 
these elements are commands and keywords. A command is like" verb: it 

tells ABasiC to perform an action. For example. you tell ABasiC to print 
something with the PRINT command. You then modify most commands in 
some manner that tells ABasiC just how to perform the action, what values 
to use, and so on . 

Values that a command needs in order to perform liS action are called 
arguments. or parameters. Each ABasiC command has its own form and 
kinds of values: the command descriptions include this information where 
Il applies. Certain commands use one or more keywords. which funher 
specify the kind of aOlion to take . 

Commands and keywords make up the reserved words in ABasiC. You 
must spell these words correctly_ You may know what is imended when you 
see "PRIMT," but a computer doesn't. On the other hand, ABasiC does 
allow commands and keywords to appear in either upper or lower case-or 
a combination of the two. It treats the variable abc the same as ABC or 
aBC. 

Certain symbols and characters are command modifiers called operators. 
OperalOrs combine numbers and characters to form expressions. Like an 
algebraic expression, an ABasiC expressIOn must be stated in a cenain way 
and follow Slated rules. These rules follow conventions as nearly as 
possible-that's one reason ABasiC instructions are easy to read. For 
example. you use the plus symbol to perform addition and parenthe\es to 

group terms. 
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Sta tements 

A statement is a complete instruclIon for the computer to carry 01.11. Thi .. 
includes a command and-where applicable-keywords, arguments. 
expressions, and other modifiers. Statements can be quite complex or as 

Simple as a single command. For example. 

END 

is a valid and complete statemenl. 

The statement syntax IS the order in which the statement's command and 
other modifying elements appear. ABaslC informs you of a syntax 
error--Le., a misspelled keyword, an Improper sequence of elements, Of 
an illegal form of command modifier--wilh an error message ... Syntax 

error. " 

You must separate each command and keyword In an ABasiC statemem. 
and most of the elements that modify them, wuh a blank or another 
acceptable characler, called a delimiter. Blanks are the most common 
delimiters. although tab characters. commas, semicolons, and several other 
characters also separate elements. 

Most delimiters, however, have other speCific uses. For example. a pound 
sign (#) following the PRINT command instructs the computer to send 
subsequent information to a file rather than the monitor screen. A 
semicolon following an item to be printed prevents ABasiC from Issuing an 
automatic line feed and carriage return . Each special delimiter is described 
with the appropriate command or operator. 

Logical Lines and Program Lines 

Several Statements can be combined Into a single instruction called a logical 
fme. (The word "logical" distingUishes such an instruction from a physical 
line on the monitor screen.) The colon (:) IS a special delimiter thoil 
separates the statements from one another in a logical line. The only limit 
to the number of statemenb you can combine IS the allowable number of 
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characters per logical line This limit is 255 characters in ABasIC. To end 
a logical line. press Return 

When you place an Integer between 1 and 65529 in front of a logical line. 
you create a program line. If you type a vahd ABasiC statement withoUl a 
line number, the statement is executed the instant you press Return. This is 
called immediate mode execution. 

On the other hand, you can enter as many program lines as available 
memory allows; none of these work until you give the order. This is called 
program mode, or deferred mode. since execution is deferred until the 
desired lime. By pressing Return after entering a program line, you simply 
end the line. 

When you run, or execute, a program, ABasiC follows the instructions in 
the order of the line numbers. Normally, the lowest numbered line 
executes first. followed by successively higher numbered lines. Exceptions 
to this order of execution are described under "Program Flow Commands." 
You can enter program lines In any order you wish and retype unsatisfactory 
lines; ABasiC takes care of keeping them in order. 

Constants 

ConstanlS are numbers or character strings that don't change durmg 
program execution, The diHerent types of constants and rules on their use 
in ABasiC follow. 

Integers 

You can use any integer that falls withm the range of positive or negative 
2,147.483,647. In addition, ABasiC treats a number with noating point 
characteristics (see below) as an integer if it ends with a percent sign (%). 
such as 12345.76%. Numeric constants cannot contain a comma. For 
example, 
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3,500 

is not a valid constant In ABasiC, Il must be represented as 

3500 

If you enter a number with a percent sign that falls outside the acceptable 

Lnteger range, an error results. 

Base-tO numenc notation (decimal numhers) is the default (built-in) 
number base In ABasiC. You can specify in tegers in other bases as follows: 

&B Before a number denotes binary. or base-2, numbers. For 
example, &BOOlOOl equals 9 decimal. 

&0 Before a number denotes octal, or base-B. numbers. For 
example, &0234 equals 564 decimal. 

&H Before a number denotes hexadecimal, or base-16, 
numbers. For example, &H234B equals 9035 decimal. 
Hexadecimal digits beyond lhose representing base-10 
numerals use the letters A through F~ 

o 1 2 3 4 5 6 7 8 9 ABC D E FlO, etc 

&" Before a character denotes a character constant. The 
ASCIl value of the character is stored in the integer. For 
example, &"A stores ASCII 65, the code for A. 
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Fl oating Point Numbers 

A floating pOint number IS a conMilnt with one or more of the following 
cha racterist ICS. 

• It has a decimal pOint 

• It IS expressed In scienufic notation 

• It ends with a pound 'iign (#) or an exclamation point (I) 

Floating pOint numbers can be either slngle-preci'<'lon or doublc--precisi{ln. 
depending on the available memory and the required degree of accurllCY . 
Single-precision numbers are Internally accurate to 6.8 digits. although they 
print showing SIX digits of accuracy (in other words. up to SIX digits to the 
right of the decimal pomt). Double-precisIon numbers are accurate hnlh 
Internally and externally 10 15 digits. 

ABasiC automatically assigns double precision lO a number with a fractional 
part greater than SIX digits. unless you end the number with the special 
terminators! or %. For example, 

98.3435765! 

is treated as smgle-precision, even though it exceeds six dlglls to the right 
of the decimal. You can force ABaslC to treat any Integer or 
Single-precisIon number as a double-precision number with the special 
terminator # 

Scientific notation is used to represent floating pOint numbers that are 
either too large or too small ior ABasiC lO display as Simple numbers. The 
form IS as follows 

mant.issa e (or d) exponent 

where the mllntissa (the decimal part) IS a positive or ne~iltive number. and 
the f.!xponem is a whole number between -38 and +38 for sJOgle-prccj~ion 
numhers (denoted hy e). or between -308 and +307 for douhle-preCI'i101l 
numbers (denoted by d) The exponent reprc!'oents the numhl..·r of pl.lces to 
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move the decimal point to the right <If positive) or left (if negative) to 
obtam a simple representation of the number 

You can represent any number in scientific notation. ABasiC only converts 
numbers to this form automatically if they are larger or smaller than the 
allowable limit for simple representation. 

String Constants 

Frequently, you'll want ABasiC to Lise a series of characters exactly as you 
enter them; such a series is called a string constant ABasiC recognizes 
Virtually any series of characters in the ABasiC character set that II finds 
between double quotes (n) as a string constant. For example, 

"FOR X-I TO 171t 

looks like an ABasiC statement, but the double quotes prevent ABasiC from 
treating it as such. If a string declaration comes at the end of a logical line. 
the ending double quole IS not required . For example: 

10 IF X - 10 THEN PRINT ItTHIS IS THE END OF THE LINE 

Even though you can enter ABasiC reserved words in either upper or lower 
case, there is a difference between an upper and a lower case character 
williin a Siring. The ASCII code for" A." for example. is not the same as 
that for "a." 

You can generate a null string, one that contains no characters, with two 
sets of dOUble quotes. For example. 

AS _ 1111 

assigns an empty characler strlng to AS . 
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{'he limit for a character string is 255 chara(;tcrs. If you wi'lh to include a 
double quote as a part of the string constan!. type the double quote twice: 

10 PRINT "They called her tllOMotormouth Marge. """ 

produces the output 

They called her IIMotormouth Marge." 

Variables 

Programs typically perform calculations on numbers and character ~trings 
that change in value. Variables represent items In your program that helve 
different values as condillons change. Normally, you assign a starting value 
to a variable (that is. you initialize it) at the same time you name. or 
declare, it. 

When you declare a variable. ABasiC reserves a certain amount of memory 
for its value. The exact amount of memory depends on the type of 
vanable. Like ABasiC reserved words, variable names can be entered in 
any combination of upper and lower case letters. There are twO kinds af 
variables-numeric and string. Each of these is descnbed below. 

Numeric Variables 

ABasiC trea ts any variable ending In a letter or number as a 
single-precision floating po lOt number. the default va riable lype. You must 
end the names af other variable lypes-integers, double-precisian flaating 
point, and string-with special terminators In order for ABasiC ta recognize 
them as such. Numeric variable type declarations are optional. However. 
they are useful in some applications. Numeric variable type declarations 
are li sted be low: 
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~ Denotes a variable with 32-bit integer values. 

I Denotes a 5ingle-preclsion f10atmg pOint variable. (Because 
this is the defauh variable type. the use of thie; symhol i~ not 
necessary.) 

# Denotes a double-precision flonling point vanable. 

You can give variables any name you wish, provided you don't use any of 
the ABasiC reserved words. Names can be up to 255 characters long. 
although only the first 31 characters are significant. (ABasiC Ignores 
additional characters.) All letters and numerals are valid characters in 
variable names; punctuation symbols are not valid characters. Naturally. a 
blank is not a valid character in a variable name. since it is a delimiter 

Some examples of valid variable names are: 

Integer: Geronimo~, X~. POINTERl~ 

Single-precision: Nt, NUMBER, nanosecond 

Double-precision: Nonsense4/, HARRYI 

When available memory is limited. assign single-preCIsion variables where 
possible. The determining factor is how large the variable's value might be. 
With a large program, you can save a surprising amount of memory in this 
manner. 

In case of any conflict between 
type always takes precedence. 
Statement: 

IIIJ,. - 15.56 

a variable type and its value. the variable 
For example. If ABaslC encounters the 

It round5 the 
variable type. 

value to the nearest integer. 16, because 1% IS an Integer 
(Conversely, if you assign a single-precision constant to a 
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Arrays 

double-preci!'.ion vanable. the data convert to double precision hut only to 

the original single-precision degree of accuracy) 

If there is a conrlict between the value generated and the limits on thc value 
for that variable type. an error results, 

An array IS a variable that can store an entire list of values In an almost 
unlimited number of dimenSIOns There is a complete descrtption of array 
declaration and its use with the DIM (DIMension) statement descrtbed 
under" Assignment Commands." 

String Variables 

R-IO 

If you wish to declare a variable that stores a character string. rather than a 
number, end the variable's name with yet another special character-the 
dollar sign (5), Actually. you can enter a number for the value of a string 
variable (but not vice versa). but the number is regarded as a string. For 
example, a telephone number such as 

(415) 767-1212 

can only be represented as a string. Since it contains punctuation. Some 
examples of valid string variables are : 

VioletS, MONEYS. lollipopS 
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Arithm eti c Opera tors 

• • 
Arlthmeuc operators usually combine twO terms In a numenc expressIOn. 
Such a combination is a binary operation and results in a single aruhmetic 
term. Arithmetic operators are also delimiter!"., so you don't hnve to 

separate them from the terms with a blank. 

"umeric expressions In ABasiC can be constants. variables. or a 
combination of both, which are Joined by other operators. functions. or 
parentheses. The plus operator IS also used in string expressions. The 
general form of a numenc expression IS: 

<numeric expression> operator <numeric expression> 

The arithmetic operators you can use in creating numeric expressions aTC 

described below. 

Symbol 

+ 

-

• 

I 

Description 

Adds the two expressions. 

Subtracts the expression on the right from the 

expression on the left. 

Multiplies the twO expressions. ·ole: The 
convention of placing factors together to 
denote multiplication is nOt valid in ABasiC; 
you must use an explicit symbol 

Divides the expression on the left by the 
expression on the right. If the value of the 
expression on the right is zero. an error occurs. 

Converts bOth expressIOns to integers and 
divides the expression on the left by that on the 
right. The answer truncates to a whole 
number. 

Result 

Sum 

Difference 

Product 

Quotient 

integer 
Quotient 
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Symbol Description Result 

• (or ." ) Raises the numenc expression on the left (the Exponentiation 
operand) to the power specified by the 
exp res~ion on the right (the exponent) and 
returns the resulting value. Two asterisks (" . ) 
are an alternate form of this operator. 

A negative exponent returns the reciprocal of 
the operand raised to the power of the 
exponent's absolute value. For example. 
5"(-3) is equivalent to (1/5)"3 or 11125, 
expressed as .008 in the computer. 

A fractional exponent returns the appropriate 
root of the operand: the expression 81"(1/4) 
returns the fourth root of 81, which is 3. Note: 
You can enler an exponent in fractional form 

(e.g., 1/4); however. ABasiC converts it to 
decimal form, so it reads 114 as .25. Irrational 
numbers such as 113 can produce some 
roundoff error, so that the resuh may be close 
to but not exactly a whole number. (For 
example, 216"(113) doesn't produce exactly 
6. ) 

10 '\-1298 - (1 / 4) 
ao B.A~2 
ao PRINT B 

Wbu you run the program, the result is. 
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Spec ial Uses of Arithm eti c Oper a to rs 

+ 

-

(as a string operator) "string" + "string" 

You can use the plus (+) operator to concatenate Uoin together) two string 
expreso;ions. ABasiC combines the string expressions to make a new string. 
~lIxing string and numeric expressions usmg the + operator produce~ an 

error. 

10 AS .. "SHE STUCK TO HTM" + .. LIKE CLUE" 
20 PRINT A! 

When you run the program. the r esult Is' 

SHE STUCK TO HIM LIKE GLUE 

(Unary) - <numeric expression> 

When the - operator precedes a numeric expression, it IS a unary minus _ 
A unary minus negates the expression; it is the same as subtracting the 
expression from z.ero. A unary minus affects only the tefm that immediately 
rcllows it. It's a good practice to separate the term you want to negate from 
preceding expressions, operators, and functions by enclosing the minus and 
its expression in parentheses. For example, to multiply 7 by -5, use this 

, 
expreSSIOn: 

7" (-5) 

The parentheses separate the - and • operators. 
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10 A .. 32· (-fl) 
30 PRINT A 

When you run the program, the relult II: 

-1"2 

See "Input/Output Commands" for a description of the use of the + and 
symbols in the PRII\T USING command. 

Grouping De limiters and Preceden ce 

R-14 

ABasiC normally evaluates a numeric expression from left to right, using 
the following order of operations: t) exponentiation, 2) negation wtth unar) 
mmus. 3) multiplication and division. and 4) addition and subtraction In 
general. ABasiC first performs muluphcation and diVision in the 
expression. from left to right; then it goes to the beginning of the expression 
and performs addition and subtraction on the results of the first 

calculations. 

The rollowing example shows the exact sequence ABasiC follows in 
evaluating a complex expression: 

X*Y+Z*W+P/Q 

1) Multiply X*Y; result is Tl 

2) Multiply Z*W; result is T2 

3) Add Tl+T2; result is T3 

4) Divide P/Q; resul t is T4 
5) Add T4+T5 

You can bypass this precedence by enclosing a portion of the numenc 
expression in parentheses. The left or nght parenthesis serves as a legal 
delimiter, so an addillonal blank isn't neces!iary. ABasiC evaluates all 
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expressions inside parentheses. following the precedenct! rulcs within tht! 
inner expression. before doing any other calculations. Wht!rc thert! i~ one 
pair of parentheses inside another. ABaslC evaluates the inner set first 

Below arc examples of arithmetic expresc;,ion" and eqUivalent valid 

expressIOns in ABasiC. 

Arithmetic 
Expression 

3(X + 2)2 

x 

Equivalent ABaslC 
Expression 

3' (X+2) ' 2 

5-Q'(4'R'3) 

2Y-X X/ (2' V-X) 

Con ventions Used in This Refer en ce 

The command descnptions 10 this reference include format examples that 
follow the conventions described below. The format to the right of a 
command name shows the order of elements. and required and optional 
modifying elements for the command These format conventions are as 
follows: 
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Term or Symbol 

<numenc expression> 

"string" 

I I 

I 

• • • 

<variable list> 

R-16 Definition of Terms 

Description 

Any number, numeric variable, or valid 
combinallon using the arithmetic operator .. and 
parentheses. Other expressions are used 
between these symbols where approprt<'IIe . 

Any string constant is allowed: you must 
include the quotes , You can also substitute any 
string variable, without quotes, except where 

noted. 

The square brackets indicate an optional 
portion of the statement; they are nof a part of 
the statement. 

Separates mutually exclusive choices 10 a 
statement. 

Indicates that the series can be continued. 

Depending on the application: 

<numeric variable> • <numeric variable> . . . 

or 

string variable> , <string variable> . . , 



Line Editor Commands 

ABasiC offers a simple means of correcting or extending existing program 
lines. You can always delete a single line by typing Its number followed by 
Return. The DELETE command (see "Systems Commands") removes a 

range of lines. 

When you type a line with a mistake in It and pres5 Return, ABasiC 
Immediately tells you the line contains an errOr. If the line was entered In 

immediate mode, it simply doesn't execute. Instead. the edit arrow points 
to the problem, as shown below: 

FOR I = 1 TWO 10 
+ 

ABaslC displays the following message: 

Syntax Error 

If the incorrect line has a line number-for example. 30-ABasiC tells you 
the line has a mistake. If you try to run the program, the program halts at 
that line and displays the following message: 

Syntax Error at line 30 
Program will not run 

You can then enter edit mode to correct line 30. Below are descriptions of 
the EDIT command and the special line edlling operations thai are 
available in edit mode. 
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EDIT 

Use the EDIT command to enter edit mode 
following statement to edit line 120: 

EDIT 120 

When you press Return, the following prints: 

120 REM This is a sic line 
o 

EDIT <tine number"> 

For example. enter the 

Below are the operations you use to make changes to the line once you are 
In edit mode In general, you enter an edit command and press Return. 
The line reprints showing the effect of thal command . If the command 
places the line editor in insert mode, all characters you type are inserted 
whe re the cursor is positioned in the line. Return or Esc end Illsert 

mode. 

Cursor Movement 

R- I B 

TO move the screen cursor to the line you wish to edit. use the arrow keys 
and edit commands L and R. 

Ope ration 

\ 

I 

D escripti on 

Moves the cu rsor up one line on the screen (if on the first 
line, the line reprints). 

Moves the cursor down one line on the sc reen (if on tbe 
last line , the line reprints), 
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Operation 

-
• 

L 

R 

Description 

Moves the cursor to the right one character (if at the end of 
the line. moves It 10 the beginning of the next line). 

Moves the cursor to the left one character (if at the 
beginning of the line. the line reprints) 

Moves cursor left to the beginning of thl;! logical line. 

Moves cursot' right to the end of the logical line. 

Character Entry and Deletion 

To Insert or delete one or more characters In the program line, use the 
following commands: 

Operation 

Esc 

<n> C 

<n> D 

H 

Description 

Exits from insert mode . ABasiC prints a dollar sign 
(S) and the cursor remams in the same posit jon 
(The dollar sign is nOt pan of the resulting line.) 

Deletes n characters to the right of the cursor and 
enters insert mode. 

Deletes n characters to the right of the cursor. 

Deletes the characters between the cursor and the 
end of the line and enters insert mode. 
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Operation 

I 

<n> K <character> 

<n> S <character> 

x 

z 

Description 

Enter') insert mode When IOscrt mode is on, Ihe 
characters you type go In front of the remaindt'l uf 
the line; exisHng characters arc not O."CT\\lnlten. 

Searches for the nth occurrence of the given 
character and placc~ the cursor under it. TI\l' 
cursor delcte6 all characters between its posill~1n 

and the liearched ror character. If il doesn't find 
the character, the line does not change. 

Searches for the nih occurrence of the gh'en 
character and places the cursor under il. 

Extends the line: moves the cursor to the end of 
the program line and enters insert mode. 

Deletes the carriage return at the end of the hne. 

Additional Commands 
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The following commands affect the enllre line being edited: 

Opera lion 

A 

E 

Q 

Description 

rgnores all changes to the line and begins editing 
again. 

Ends edit mode and saves all changes to the line. 

Ends edit mode and ignores all changes to the line. 

Line Editor Commands 



Operators 

Relational Operators 

A relational operator determines whether a specific relationship between 
two expressions is true. It relUrns a vnlue of -I if the relationship il- true 
and a value of 0 if the relationship IS false. You don't directly perceive the 
result of the comparison; rather, you use the result to control your 
program's execution. 

You commonly use relational operators with an IF ... THEN command (sec 
"Program Flow Commands" for details). The IF_.THEN command uses 
the -lor 0 ( called a flag) to determine what action to take. Relational 
operators can also stand by themselves without the IF .. THE!\" command; 
however, you won't ohen use that form. 

A relational operator can test the relationship between either numenc or 
string expressions, but you can't mix the two types. If you attempt to 
compare a numeric expression with a string expression, an error results. 

Relational operators compare numeric expressions in terms of their values. 
In the case of string expressions, on the other hand. they compare the 
ASC II values character by character. from the left to the nght of each 
string. One character is conSidered less than another If its ASCII code is 
lower, (If you're dealing only with letters. strings are compared in 
alphabetical order: A IS less than C; J is more than H. etc.) If twO strings 
are equal except for length, the shoner string IS considered less than the 
longer string. Blanks are treated as characters in a string. 

Arithmetic operators take precedence over relational operators, which in 
turn take precedence over logical operators (see below), ABasiC treats 
relational operators as equal in terms of order of precedence 

Below aTe descriptlons of the relational operators you can use in comparing 
expressions The general form is: 

<exprnssion> opera t.or <express 10n> 
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Symbol Description 

--

< 

> 

<= 

>= 

Returns a -1 (true) if the two expressions arc equal. and a 0 
(false) if they are not equal. 

Returns a -1 (true) If the expressIOn on the left is less than the 
expression on the fight. and a 0 (false) otherwise. 

Returns a -1 (Hue) if the expreSSIon on the left is greater than 
the expression on the right. and a 0 (false) otherwise. 

Returns a -1 (true) if the expression on the left is less than or 
equal to the expression on the fight, and a 0 (false) otherwise. 

Returns a -L (true) if the expression on the left is greater than 
or equal to the expression on the right. and a 0 (false) 
otherwise. 

<> Returns a -L (true) If the tWO expressIOns are not equal. and a 0 
(false) if they are equal. 

10 INPUT "YOUR ACE": N 
20 IF N < 0 THEN PRINT "Who are you kiddin,?" 
30 IF N • 0 THEN PRINT "Welcome to Earth'" 
40 IF N >_ 6 THEN PRINT "What ,rade are you in1M 
~O IF N <_ 89 THEN PRINT "Keep on Truckin"· 
80 IF N > 100 THEN PRINT "con,ratulatl0nS I " 

When you run the program. the output varies. depending on the values typsd In 
Hare are a couple of examples. 

YOUR AOE1 -248 
Who are you kiddin,' 
Ke.p on truckin'! 

YOUR ADE1 118 
What ,red. are you in1 

n",atulaUona 

Operators 
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Logica l Operators 

AND 

You typically use logical operators inside an IF. T HEN command to 
combine the results of relationa l operators. (See" Relationa l Operators" 
for details.) The comparisons uSing relationa l operators return va lues that 
can, 10 turn, be combined to yield a single truth value using logical 
operators. The resu lt of this combination is either a true flag (- 1) or a 
false flag (0). ABasiC uses -1 to denote truth bec.lU'iC it 15 the logical 
complement of 0 (that is, NOT (0) = -1 and NOT (- 1) = 0.) 

(Note: You can also use logical operalOrs to combme binary numbers using 
Boolean logic; examples are given at the end of this section ) 

<relationship> AND <relationship> 

AND combines the results of tWO relationships (or numbers) and declares 
truth (-1) only if both relationships are true. If one relationship is true 
and the other is false, o r if both relationships are false. Al'D returns a false 
nag (0). 

:..0 INPUT NAWES 
20 INPUT AWOUNT 
30 If" NAME! • "ALf"ONZ ~ AND AW OUNT > 10000 THEN PR 

INT "ALf" ONZ I S RI CHI " 

Whon you run the program, the result Is : 

1ALP"ONZ 
11~e78 
ALFONZ I S RICH ! 

(entered by user) 
(entered by user) 
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EQ\ ' 

IMP 

<relationship> EQV <relationship> 

EQV (EQuiValence) combmes the results of two relationships and declares 
truth only if both relationships are true or both are false. You obtain the 
same result by combining XOR and NOT. If one relationship is false and 
the other true. EQV returns a false flag. 

10 A .. -40 
20 B- -2.6 
30 IF A>"'O EQV 9>=0 THEN PRINT "A AND B fALL IN THE 
SAME RANGE" 

When you run the program, the result Is; 

A AND B fALL IN THE SAUE RANGE 

<relationship> EQV <relationship> 

IMP (IMPJical1on) is a Boolean logical version of the ABasiC IF. _ .THE~ 

command. If the first relationship is false. I~[P returns a true flag 
regardless of the truth of the second reiallonship. If the first relationship is 
true, the value depends on the second relationship: !i\IP returns a true flag 
if the second relationship is true and a false flag if the second relationship 
IS false. The truth nags work as follows: 

True IMP true returns true 

True IMP false returns false 

False IMP true returns true 

False IMP false returns true 
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:\OT 

OR 

y, U \Ioon't often u<;e J\IP wllh an IF . TilE'" c:'Imnl.lnd It appl'.If!<> rn(lrl" 

"flen a .. an advanced programminll technique to luglcally (omhme the 

conlent .. or twO memory location ... 

NOT <relationship> 

The logical operator 'OT inverts the 1(ulh of a :-.ing\e relationship or 
expre'ision. H the relatioMhip is true. jo.,·OT change!' it to false, .md VICt.' 

verS3. Since it doesn't compare twO relalJonship~. you might actually 
consider NOT more as a fllnction than a logical operator As the followln9. 
example shows, your code is clearer if )'ou enclo<;c the inverted exprc'>sion 

jn paremheses. 

10 It. • ~· e 

20 I F NOT ( It. < .. 2!i) THEN PRINt " LARGER THAN 21)" 

When you run the program. the result Is : 

ONLY ONE STATEMENT IS TRUE 

<relationship> OR <relationshIp> 

OR combines the results of two relationships and declares truth if one or 
both of the twO relationships is true . If bOlh relationships are false, then 
O R returns a false flag. 

10 NAMES ~ -CHI CO -
20 IF NAMES • -CHI CO " OR NAME$ • -HARPO· OK NAME' 

. -CROUCHO· THEN PRINT -HELLO. MR . MARX .-

When you run the program. the re.ut 18: 

HELLO. 11K MAU 
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XOR <relat1on~h1p> XOR <relation~hjp> 

XOR (Exclusive OR) combines the results of two reli11l0n!'\hlps dod declare' 
truth only if one relationship is true and the other I~ falw If both 
relationships are true, or if both are false. then XOR returns a false flag. 

10 A_ 31 
20 8. 10 
30 IF A-O XOR 8_ao THEN PRINT -ONLY ONE STATEMENT IS 

TRUE~ 

When you run the program, the result i.: 

ONLY ONE STATEMENT IS TRUE 

For Advanced Programmers 
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You can use numeric expressions in place of relationships with Boolean 
operators. These expressions are combined using Boolean logic . 'iumenc 
expressions must be integers in the accepted Integer range Fractional 
numbers are converted to integers . 

ABasiC combines two integers llSlOg Boolean logic by treating them as 
binary numbers. lt combtne~ them bit by bit. operaung on correspondmg 
bits. Below are the truth tables for each Boolean operator in ABasiC. 

AND 

I A~D I = I 
I AND 0 = 0 
o A~D 1=0 
o AND 0 = 0 

Operators 

OR 

I OR I - I 
1 OR 0 = 1 
o OR I = I 
o OR 0 = 0 



XOR 

I XOR I : 0 
I XOR 0 : I 
o XOR I : I 
o XOR 0: 0 

EQV 

I EQV I : I 
! EQV 0 : 0 
o EQV I : 0 
o EQV 0: I 

-;OT 

NOT I : 0 
l'iOT 0 : I 

IMP 

IIMPI:! 
I IMP 0 : 0 
OIMP!:1 
o IMP 0 : I 

The [ollowing example shows the Boolean operator AND u!.ed with two 
integers : 

PRINT 79~9 AND 264 

results In' 

2 •• 

Thl8 I, how ABaslC combined the two Integen. 

0001111100010111 

AND 

0000000100001000 

0000000100000000 

(Binary tor 7959) 

I Binary for 264) 

(BInary t", 258) 
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Assignment Commands 

CLR 

R-28 

You normally create and mitialize variables (that is. assign a beginning 
value) with a single program statement. You use the c.ommands below 10 
assign the different types of vanables available in ABasiC. 

(as a variable assignment command) <variable> _ <expression> 

You can use the = operator to assign a value to a variable. Trndltional 
BASIC requires the LET command (see the description of LET below), but 
many dialects of the language-including ABasiC-treal LET as an optional 
command 

To make a variable assignment with the = operator. the vanable name must 
stand alone to the left of the operator. and the expression (numenc or 
string) must be to the right. Below are a couple of examples: 

TEMP - 98.6 

WOMBATS", "A FURRY ANIMAL" 

The variable name, equal sign, and expression must stand alone in a 
statement. If you include these elements wilhin a larger expression or use 
them whh a command other than LET, ABasiC interprets the equal sign as 
a relational operator. (See "Operators" Cor details.) 

CLR 

Use the CLR command to clear (tie buffers. strings. and arrays from 
memory. CLR provides the resident ABasiC program the maximum 
amount of free RAM in which to run . ABasic leaves the program and IIIIi 

simple variables (nol arrays) alone. 

Assignment Commands 



DIM 

CLR closes all open files. Using CLR erases information to opcn files. It 
also erases accumulated data in a file buffer waiting to be sent 10 .. I disk file. 
CLR doesn't notify devices such as a line printer that a file has been closed: 
for example. the disk drive keeps a file open that CLR has in eHecl closed. 
To avoid file errors and loss of informatIOn in file buffers use the CLOSE 
command before usmg CLR. You can use CLR in a program or in 
immediate mode. 

DIM <variable> «constant> ( , <constant>] .. ,) 

{ ,<variable> «constant >.<constant> ... )1 ... 

Use the DIM command to associate a variable name with a list of elements 
of one or more DIMensions; such a liSllS called an array. An array of two 
or more dimensions is called a matrix. DIM does two things: it tells 
ABasiC the form of the array values (e.g., rows, or rows and columns), and 
It sets the maximum number of elements each dimension can hold. Each 
array must have at least one element per dimenSion and can contain up to 
15 dimensions. Each array begins with element number zero (0). (See 
OPTION BASE for exceptions.) 

You must specify a DIM statement before assigning any element values to 
an array in your program. Failure to do so generates an error. An array 
with no more than 10 elements in each dimension is an exception, because 
ABasiC automatically allocates enough memory for such an array. The 
default number of dimensions is four for integers and three for all other 
variable types. The memory requirements for each type of element are as 
follows: 

Integer 4 bytes 

Single-precision 4 bytes 

Double-precision 8 bytes 

String 12 bytes 
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If the program encounter!; more than one 01\-1 qalemt'nt (or the ~i1me one 
twice) for a single variable name, an error resuhs. An exception is the use 
of the ERASE command (described below) to release the memory a'i!o<igned 
to an array. /l's a good idea to place DI:vt <,I(lIements ncar the beginning of 
your program. 

You can use a single DIY1 statement to assign several arrays. Just )iCpllfllte 

the items with commas. The following example aso;igm; two nrrays., ~L'MS 
and ABCS: 

DIM NUMS(2,20), ABCS(15) 

You can determine the tOlal number of an array's elements by multiplying 
the number of elements per dimension. The following DIM statement. 

DIM A(30,40) 

sets aside memory for 30 x 40, or 1200 elements. 

When you assign values to the array's elements, use the same struCture for 
the array that you used when you declared the array's dimensions. A 
typical aSSignment of an element of the array in the preceding example is: 

A(K,2) = K'3 

This statement assigns the value K-3 to row K, column 2 of array A{). 

You can also use DIM to assign space for string arrays . The maximum 
number of characters that ABasiC reserves for each element in the string 
array is 255. the limit on a string's size. 
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ERASE 

• • .. PO ... I 
.0 HIT I 
cOrolJ-
60 IfDT J 

A. .. " 
TO .. S I 

1 TO .. ,alNT I J). A.l.J 

I' 

When you rwt the program the!,...t.ft It 

10 
20 
.0 
'0 

2 

• • • 

ERASE <array name> [ ,<array name» . 

Use the ERASE command to redimension arrays (that IS, assign a new 
number of elements per dimension) during program execution. The 
memory requirements of a particular array might decrease considerably in 
the middle of the program. Using ERASE. you can recover the memory 
that the array no longer needs . Then. use a new DI~I statement to reserve 
the array's new memory requirement. If you auempt to use a new DI~I 
statement before first ERASEing that array. you'll generate an error 

10 DIY PAYROLLS(20) 
20 FOft I • 1 TO 20 
30 INPUT NAMES NAYES 

PAYROLLlU)_ 

aoo ERASE PAYROLLS' DIM PAYROLLI(35,10) 

310 PAYKOLLI(K 2) • -YEAR-To-DATE-

AI the .xampIe .... -aM you can '."111""011 the erray to Inchr.d. m*_ 'p 
It.". per ."l'IpI01" .. WI ••• addition .. ellipklYu, 
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LET [LET] <variable>.. <numeric expression> I "sLrlny," 

The LET command is optional. Early verSIOns of BASIC tt'quircd its LIS!! in 
assigning variable value~, but ABasiC (and most other dialects) now ;\\lou' 
you to use the variable name alone on the left ~ide of Ihl.! stiltement. Sce 
the descriptIon of the use of the = operator for assigning vanable v<llues. 
The following twO commands are identical In effect. 

LET X .. X - 35 

x - X - 35 

OPTION BASE OPTION BASE 1 I 0 

The OPTION BASE command sets the base for array dimensions. The 
default is 0, which means the first element in each dimension of an array is 
numbered O. The following statement in your program: 

OPTION BASE 1 

tells ABasiC to number all array elements staning with 1. 

RANDOMIZE RANDOMIZE <numeric expression> 

R-32 

Use RANDOM IZE to reseed the random number generator. In other 
words, this command generates a new sequence of random numbers If 
you insert calls to the RANDOM IZE command in your program. the 
nu mbers that the RND function returns are more vaned and thus are more 
tru ly rando m than if you use the RND function alone. 

For example . you might use -1 as an a rgument: 

RANDOMrZE-l 
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Each time this statement executes. a different value becomes the new 
random number seed (the value used to slart a new sequence). Ihus 
assuring a maximum variety of RND values (see "Functions"). 

REPLACES REPLACES ( <string variable>. <integer-l> 

( . <integer-2>] ) 1M "string" 

REM 

Use the REPLACES command to substitute one character string for another 
within the value of an existmg string variable. The integer expression 
<integer-I> is the posHion of the fIrst character of the string )'ou want to 
replace. The second Integer, which is optional, i.s the number of characters 
in the replacement string to use. If you omit the second Integer, ABasiC 
uses all the characters in the replacement string up to the number of 
characters in it or in the origmal strlng, whichever is shorter. 

eo MONTHS a ~SEPTEMBER· 

70 OS ~ ~9AUG8~·: PRINT 0$ 
ao REPLACE${DS.2.3) = MONTHS 
90 PRINT OS 

When you run the program. the result IS. 

9AUC8~ 

9SEP85 

In the example above, the first three characterc; of MONTHS replace three 
characters (beginning at character number two) of OS. 

REM <character string> 

Use the REM command to msert REMark!i. or comments. 10 a program. 
These comments use some memory. though they can provide helpful 
documentation. 
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SWAP 

A6a'iiC ignores any string of charncters--includlng program 
'itatements-that follows a REM statement In a program line. Thus, if you 
add a REMark to a program line that contains executable statements, REM 
must be that line's last statement. 

You'll find that a temporary insertion of a REM command can help debug 
your code. You can mask off (hide) statements by insertlOg a REM in front 
of them and editing the REM out later. The following illustrates the use of 
REM in program lines: 

20 REM This program calculates the number of angels that can dance 
on t.he head of a pin 

50 FOR K = 1 TO 17: REM Loop thru N of formulae 

The apostrophe (') is an alternative form of the REM command. For 
example, the following ABasiC line is valid: 

10 FOR K = 1 TO 10: ; Loop thru K lists 

SWAP <variable-l>, <variable-2> 

Use the SWAP command to exchange the values of twO variables. The 
variables must be the same data type, such as both Single-precision or both 
string variables. You can SWAP array vanables, but not the array values 
themselves. 

10 X ~ 5: Y = 10 
20 SWAP X,Y; PRINT X.¥ 

When you run the program. the reSUlt Is: 

10 
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Input/Output Commands 

DATA 

This section de~cnbes most of the comm3nd~ that provide cnmmUOICiHlpn 
between you and the computer. Input,'" mformation thaI you !live Ih\' 
computer; output IS Information that you reCl'l\'C from the compult"'r. The 
forms in which you send and recei\'c informiltlon vary considl'rahly Th\.! 
keyboard is the most common source of input, while mo!'! output ;lpPt.',lr, 
on the monitor screen. 

Under "File Management Commands," you'll rind specific information 
about input and output commands that relate 10 datil flies. Th~\1 suhst!(tlon 

also contains information on routing program mput/output to ,Ind from 
other devices. such as the printer. The subseclion "Graphics Command .. " 
treats graphics-related input/outpul, such as control of the mouse, 

DATA <constant> [, <constant> ) 

A DATA statement provides information that your program can use by 
means of a READ statement; the two commands work together. Use the 
DATA command to enter and use large amounts of data that have it simtlar 
format. A list of conStants separated by commas follows the DATA 
command. 

Each Item in the list occupies a field (a relative position in the list). ff the 
READ SlalemeOl that the program uses to get information expects four 

items , the DATA statement must contain four fields of informanon. .-\ 
DATA statement thaI contains fewer fields produces an error. A statement 
that has toO many fields throws off the field count of the correspondin~ 
READ statement 

You can use a single READ statement with several DATA statemenl" For 
example, YOll can loop through four DATA !:otatements. ciJch of \~h 'h h..:5 
rOLIf fields, wllh a single READ statement, <'Is sho".:n below' 
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GET 

10 fOR I-I TO 4: READ A,B,CS,D: NEXT I 

100 DATA 5,6, "HELLOn
, 7 

110 DATA 1.2, tl GOODBYE",3 
120 DATA 
130 DATA 

9 10 "WHY" 11 " , 
4.5, "BECAUSE" I 6 

Suppose the READ statement in line 10 had only three variables: A. a, and 
CS. It would only read the first three items of the first DATA statement 
(line tOO) on the first pass through the loop. The second time through. 
READ would get the remainmg item in line tOO. then the first twO items in 
hne 200. The third time through the loop, an error would occur as READ 
attempted to assign the string constant "GOODBYE" to numeric variable A. 

You can mix data types any way you wish, as long as their order is the same 
as the order of variable types in the matching READ statement. DATA 
statements can appear in any hne in your program without interrupting 
program flow. Each DATA statement must stand alone on a program line. 
See the READ command for a programming example using DATA and 
READ. 

GET <string variable> [ ,<numeric expression» 

Use GET to receive input from the keyboard one character at a time. The 
Input character is assigned to the specified variable. If GET detects no 
input, the variable's value is the null (empty) character. 

The optional numeric expression is an Integer constant or variable that 
indicates the number of microseconds you want the program to walt for 
keyboard input. If you omit this opllon. ABasiC Interprets it as zero, an 
instant poll (or input check) of the keyboard. 

The character that GET obtains doesn't automatically print on the screen; 
you must provide a statement to print the variable's value. You can use a 
GET statement in a loop to force the computer to wait for a ke)'stroke 
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before it continues program execution. You don't have to press Return 
after you lype a character. In fact, GET reglMers Return as a character, jUst 
as It would any other character. 

Suppose you want your program to print text so that other people have time 
10 read it regardless of their reading speed. Your program should print the 
text followed by a prompt (a short message that tells users what input the 
program expects) to press Return to continue. Then your program should 
include a loop such as the following: 

200 GET AS: IF AS <> CHRS(13) THEN 200 

This loop terminates only when the program user presses the Return key 
(ASCI! character 13). 

30 PRINT ftl never get tired'ft 
40 CET AS, lOA!! : IF AS :II " .. THEN COTO 30 
60 PRINT MThanks, I needed thatl M 

When you run the program, the result Is: 

I never cet tired! 
I never ,et tired! 
I never ret tired! 

Thanks, I needed thatl 

(and so on, until a key Is pressed) 

GEI'KEY GETKEY <string variable> 

The GETKEY command. unlike GET, makes the program wait indefinitely 
for an mput character before gOing on, You don't need to specify a waiting 
period, 
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120 PRINT. -Waiting for a key. • 
• • 

130 GETK.EY A' 
140 PRINT -Thanks!-

GRAPHIC GRAPHIC (<i n teger» 

R-38 

Use the GRAPHIC command to control the way ABasiC ln1L'rpret:­
coordinates for printing text on a graphics screen. The numeric expression 
in parentheses is an integer. A nonzero Integer instructs ABasiC 10 
interpret coordinates as pixels. A value of zero, the default, causes ABasiC 
to interpret coordinates as character coordinates . (rn 40-column mode 
with the default 320 by 200 resolution. each character on the scret'n 
consists of a rectangle that is 8 by 8 pixels.) A smgle GRAPHIC comm;md 
remains in effect until you either close the Window. end the program. or 
execute another GRAPHIC command that changes the mode of coordinate 
mterpretation. 

When you open a custom window (see WINDOW). the program 
automatically interprets screen coordinates to describe a character location. 
The GRAPHIC command allows you to change that interpretation from 
character to pixel coordmates. or vice versa. while the window remains 
open. 

Under default conditions. the PRINT AT command specifies character 
coordinates for printing text. For example. the foHowing statement prints 
"HELLO" at character 12. row 10 of the current output window: 

PRINT AT (12,10); "HELLQu 

If you precede this same PRINT AT statement with GRAPHIC(n) where n 
is nonzero, the program interprets the coordinates (12,10) as a pixel 
location. The result is that "HELLO" prints close to the upper leflhand 
corner of the Output window. 
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When (he ampul wmdow IS in "pixel mudt< (thaI 1'1, )'OU I~,ued ,I 

GRAPHIC (.ommand with .1 nunzt!fO argumenlJ \OU can al<;u p(l,;iti.," tl'XI 
using the LOCATE command . (Sl.!e the programmmg example bl'I,," ) 

GRAPHIC ha<; no effect if your output goeo; IG a de\l(.:e (llh!..'r than the 
monitor ~creen. 

INPUT 

10 CftAPHICll) 
20 l( .. eo: y.eo 
30 aOl(rX,Y: X+40,Yt401 
40 LOCATE (X,Y+~Oi 

&0 PRINT "This is • bOll" 
eo PRINT AT U-2-7 - a,Y); -("')! " ~'V "J. , . . , , 

When you run the program, Ihe result Is; 

(80.60) 

This 1S a box 

INPUT [ ; } { "prompt string", I 1 

<variable> { , <variabl e> J ... 

Use the INPUT command when )'ou want the program 10 wait for a 
keyboard response from the user Unlike GET and GETKEY. I~PL:T can 
receive a value that is several characters long. The lOput ror that v3nable 
termmates with the Return key. ABasiC stores the response as the 
variable's value. When the program reaches the I,"PLT Statement, it 
prints a question mark: 

? 

.md halt-. unltl the u<;er respond\. 
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-\ qut!'lIon mark doesn't really explain what input the program expect" 
ho,,",cHr. Optionally. you can Print a prompt (an explan,uory messagl') 
that Iclle; what kind of response is expected. ABasiC priOis j) question mark 
after the prompt if a semIcolon follows the print !'otTmg. H you use iI cammil 
after the prompt string, no question mark or blank prints between the 
prompt and the Input response. 

You can specify several variables in one I!':PUT statement , In fact, you can 
mix different types of variable, if you wish . The input for each variable 
except the last terminates with a comma , If the person using your program 
makes an input mistake. the responses must be entered again. starting with 
the first variable. For example, the following I~PUT statement: 

INPUT A, B, NAME$ 

requires a response of two numbers and a string, separated by commas . Be 
sure the prompts correspond correctly to the variable types. 

Normally, PRIl'.7 and the optional prompt stong of an INPUT statement 
perform an automatic carriage return and line feed to position the cursor for 
the next item to print. The optional semicolon just after INPUT causes the 
next PR1NT statement or INPUT prompt to print on the same line . 

10 INPUT MN"ME, "MOUNT"; N"ME$, "MNT 

When execution reaches line 10, the user sees the following: 

NAVE, AMOUNT? LISA,12S.45 (The comma separates multiple entries.) 

H the input variable is numenc and you input a string. ABaSIC returns an 
error.. On the other hand. if the INPUT statement expects string input. 
ABaslC accepts numbers-characters are character"i However. the 
program recognizes that entry as a string and not as a number 
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I (' [ " , ! ,.' '. 
I Pl l' !rnm!l Iml r > Ihr I 

I k (:'.:111 f~ 'rn .; pr 1 ptn~ h'e 

m':'Tland. 
> ke\ l1t 

1 I I l r. 
r 

num er rnu I match the n I, ber ., u a t 

" U c,m'! u C' a plompt trlnt Ytnh ell f r f Ih \. !mm.lIld r 

on U log I PCTJf. eli!! "F, elan erne t C mmard 

lethe 1.I't I TUl c Jrnmand 10 reil'J • n tn-!' 11Ot." 01 101'HII frmn th 

proifam u~(n 1.1 -f. ISPl T ,(Ct'pt all hara t r , IIHludlng sra " . 
,()mrna~, ilnd quotation marK\;, 31\ pan of the Input unul J-hmnn 1'\ pre Eld 
1 hiS cnilbll'" 'tnu 10 get <Jfound Ihe re",UILIl 0 Impo ed h\' \1tht.·J tnPIII 
f'fll.thods, !Iuc.;h a ... nOI accepting the comma thai ep Ir.lI(''I \.11111;', In Ihl 

I,"PL' "'Iilt~mcnt, 

l nllke Ih~ I~Pt;T command, LISE I'PLT doe n'\ OIulom.llK III.,. rllnt it. 

q\ll'~110n mnrk after Ihe semicolon follo",lng a prompt 

LI NE INP UT LINE INPUT I ; J [ "prompt St..'lOg", • I 
<string variable> 

U:-e the LINE I' PUT command 10 request an enure line of Inpul h m I~e 
progrnm user. LI ~E I'\; PUT acccepls all charilcler~, including paces. 
comm;\s , and quOtation marks as part of the input until Return i':i pre ed 
f hls means thilt )OU can get around the reslrtClion"l Imposed b) Dtner Inp.1 
nltlthods such as the comma thcn separates values in I. 'PCT. if your ne~ 
require. Cnlike the I," Pt;T command . U,\;E 1'PUT doem't automat ca 
print a question mark after the semicolon follo· ... ing a prompt. 

I.l :-; E I :-IPUTII LINE INPUT- <file number>, <5 ring varIa 

l hc 1. 1. E I 'P t TJ: command IS ... rnllar 10 LI. 'E I'PI T. to i"t 
d It 1 from a rreovloush, opened disk flle 10 lead ( f thl! kt."yh . .atd 

numher rnu t m.llch the rlllmher .,(lU.1 I 'BCt! Ihe I Ill' Yo hen \ u 

1'1 form of lhe Cnrnm,lnd doc !lot nllo\\-- ,I pf'lrnrt trill 
I nOla rnfnl (nmm.lnd" ror muTt dl'liHI Of) II ' F "I' l III , 

IUPUI/{h llpUI Command§ 

t k 

• 
• l 

e llle 
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PRINT PRINT «variable> I "slring U l [ . 
[<variable-list> I "string"1 

; J 

R-·12 

You can use the PRI NT command to display most of your program'!' {ext 
outpUl. There are special forms of PRJI'. T statement for just ahout ;1I1Y 
format you wish to appear on the manllor screen. Use the PRJ;..!T 
command for normal lext printing. See below for special forms of PRI:\T 
uSing the keywords: 

AT() 

INVERSE() 

USING 

You can mix pnnt items such as variable values and strings 10 any order. 
You can easily experiment with the appearance of the output, since PR I1\T 
works well in immediate mode. Below are a few examples of how to usc 
PRINT. Following these are descriptions of keywords that create special 
varia tions on the PRTNT command , 

Without commas or semicolons. PRIl\¥T produces exactly what appears in 
quotes. or the values of variables. and issues an automatic carriage return 
and line feed. 

A$ .. " WHAT YOU OET. " : PRI NT " WHAT YOU SEE IS ": PRINT AS 

These statements produce the following: 

WHAT '{OU SEE I S 
WHAT YOU OET 

The colon between PRI NT statements forces a carmlge return and line 
feed If an OutPUI su ing is too long \0 print on a single line, ABasiC issue" 
an automatic return, which breaks a word in the middle if necessnr~. You 
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can print the entire sentence in the above example on a single line, using a 
semicolon: 

AS = "WHAT YOU GET. ". PRINT "WHAT 'tOU StE IS"; AS 

These statements produce the following. 

WHAT YOU SEE IS~~AT YOU CET 

You must include a blank afte r the word "IS" if you don't wam the words 
jammed lOgether, as in lhis example. Blanks are treated just as any other 
character within a string, and the semicolon produces no blanks between 
separate print strings. 

The comma inserts tabs between multiple outpUl items as in the following 
example: 

x ~ 2: Y ~ 3' PRINT X,V. X·Y 

These statements produce the following. 

2 3 B 

As the preceding example shows, ABasiC calculates the value of numeric 
expressions in PR1NT statements and prims the result 

The Return key ends a logical program line; thus, you clearly can't instruct 
ABasiC to print a carriage return by simply pressing Return. To force a line 
feed and carriage return (ASCII 10) before the end of a line. use a 
:-;tatement such as follows' 
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PRINT ~PLEASE OON"T fE£O~ ; CHR$(lO) ; "THE LWES. ~ 

These statements produce the followIng' 

PLEASE OON'T FEED 
THE LINES. 

See the CHRS string function description fo r details on priming characters 
(like Return) that are hard to specify directly from the keyboard. 

A shorthand form of the PRINT command is a s ingle question mark. For 
example these two program statements produce identical output: 

PRINT A,B 
? A,B 

PRINT AT ( ) PRINT AT «x>,<Y»; [<variable> I "string"] 
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[ , I ; ] [<variable-list> l "string") 

The PRINT AT command works just like the PRINT command. but 
requires twO values in paremheses at the beginning of the statement to 
position the print string on the screen . You describe the screen position 
where you want to start printing in terms of the column ex) and the ro .... (y). 
You can repeat the AT keyword within the same print slring if you want. 
For example, the [allowing line IS valid: 

PRINT AT (2. Y); "Frag", AT (12, YJ; "men"; AT (24, Y) ; 
"ted" 

You can also mix AT and INVERSE keywords (see the description that 
follows) with the same prim String. 

ABosiC normally interprets the coordinate values as a character pOSition. 
Alternatively. you can instruc.t your progrtlm to interpret these same value~ 
as the coordmalC~ of a pIxel position . See GRAPHI C for details 
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20 NAWES • -AdaB-
30 PRINT AT !~.ll); • ... ada., 1'#1" .NAMES 

When you run the program the followIng prints at character 5 on the 11 th row 

of the screen: 

Madam, I'm Adam 

PRINT INVERSE( ) PRINT INVERSE«integer» [<variable> ! 
"string"] [ , ! ; ] [<variable-list> ! "string"] 

The PRINT INVERSE() variation of PRINT lets you pnnt items in inW!rSl' 

video on the screen. This means all normal I-bits become O-bits on the 
display. and vice versa. The integer 10 parenthesis is either 1 or O. The 
screen default is INVERSE(O), or white text on a dark blue background; 
INVERSE causes blue text to print on a white background The effect of 
Ii'.TVERSE (1) lasts to the end of the PRIl\'T statement or until an 
tNVERSE(O) within the same statement. 

10 FOR K = 1 10 3 
20 PRINT "DARK ";INVERSE (1) "HORSE II"; INVERSE (0) K 

30 NEXT K 

When you run the program the result Is: 

DARK 1 
DARK 2 
DARK 3 

The INVERSE( ) keyword has no effect if program output goes to anv 

device other than the monitor screen. 
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PRINT USING PRINT USING "format-string"; <variable-list> 

Use the PRINT USING form of the PRINT command to formal your OUtput 
for struCLUres such as tables and graphs. You can align the decimal point in 
columns of numbers or specify a set number of spaces between strings to be 
printed. 

A formal string enclosed In quotes follows the USING keyword. This string 
defines an "image" of how you want the Hems in the variable list to appear 
In the field (that is, the affected screen area). The variable hst, which is 
separated from the rest of the statement by a semicolon. lisls the values to 
be printed This list can consist of any c;:ombinalion of variable names and 
literals (actual values). 

Below is a programming example with PRINT USING, followed by a 
description of allowable format string characters. 

10 X • 32. Y = 1030.23 
20 PRINT USH~C $$# ...... ;13 2~.X.Y 

When you run the program. the result Is: 

'13.2~ $32.00 "'1030.23 

The percent sign in front of the last item mean'i that V's value doesn't 
conform to the given print format (since 11 contained ... ix digits). The 
format use5 one pound sign (/I) per digit or charilcler to be printed. The 
double dollar sign (;auses a dollar sign 10 prim jU!lt to Ihe left of the number 
and reserves one extra chnracICr ~pacc for the output. 

The following discusSIon lists and jllu~lrates i?ac:h of the ... ~mbols of the 
PRlJ'\T USIl'O command for numeric .lnd "'lring outpUl. 
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~uml'ric Output 

(pound sign) 

The pound o;ign (II) resenes room for a smale characwf in the numt'rlC 
OU tput field. If the output has fewer digit<; than the num\1or reser\led, the 
output is right-Justified 10 the fie ld. More output char;tcters th.ln the 
number reserved generates il percent sign 10 front of thl! numhcl If no 
cil!clma l point appears In the format SIring, any fr;lction i~ founded llff 

Fo rma t String Va ri a ble Lis t Result 

'##" 12,04 12 

123 %123 

0,8934 1 

I I 

+ (Plus sign) 

The plus sign specifies priming of a number's sign. If the symbol precedes 
the pound signs tha t reserve digit spaces, the sign prints in front of the 
number; if it follows, the sign p rints after the number. 

Fo rmat Strin g 

"+/1/1.#" 

Variabl e Lis t 

4 ,3 
-36 

Result 

+4 3 
- 3,6 
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The minus sign generates a trailing "-" sign aher a negative number. 

Format String 

"-I/U UU" 

(decimal point) 

Number 

2.54 
-2.54 

Result 

2.54 
2.54-

The decimal point designates the position at which the decimal point should 
appear in the output. Only one decimal point is allowed; if you don't 
specify one, output is rounded to the neareSllnteger. The number of OUtput 
digits to the left of the decimal point must not exceed the number of 
corresponding pound signs in the format string. Trailing (that is. following 
the significant digits to the right of the decimal point) zeroes are printed to 
fill out the format field. 

Format SIring 

"#UU.#U" 

"## ... 

, (comma) 

Number 

-.3 
-12.24 
12.02 
-123.34 

5.789 
-2.3 

Result 

-0.30 
-12.24 

12.02 
%-123.34 

6 
-2. 

A comma that precedes the decimal point 10 the formal string indicates the 
placement of a Comma before every third digit to the left of the decimal 
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•• 

POlOt in numeric output. The comma al ... o n~'iervc'i one character in th~ 
output held Thus, If a number reqUlre'i twO comma'i. you must include 

suHicien t pound signs to reserve enough space 

Formal String 

"##11##,.#" 

(double asterisk) 

Number 

19_5_ 

4266.73 

ResulL 

19.45_ 0 
_.266.7 

The double asterisk pads, or fills In, leading spaces in a numeric field with 
asterisks. It also re serves two character positions. 

Formal String 

, .•• #### .#" 

Number 

19454 

6.73 

Result 

'1 9_5_.0 
••••• 6.7 

$S (double dollar sign) 

The double dollar sign indicates that a dollar Sign should print to the 
immediate left of numenc output. It also reserves twO character posillons. 
one for the dollar sign itself. A minus sign can only appear In a trailing 
position when you use the double dollar sign. 

Format String 

"SS#.##" 

"$S ,##-" 

~umber 

23.5 
35 

-1.3 

Result 

S23.50 
SO.35 
S 1.30-
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•• $ ('"0 asteri\k~ followed by a dollar sign) 

• 

-

R-50 

Two asterISks followed by a dollar sign pad leading spaces in the output 
Held with astemks. A dollar sign prints to the immediate Idt of the 
number. It also reserves two character positions, one for the dollar sign 
itself . 

Formal String 

... , S.##" 

(caret) 

i\"umber 

3.5 
.35 

Rcsult 

·S3.50 
·SO.35 

One or more carets indicate that numeric output should appear in sCientific 
notation. At least one pound sign must be used before or after each of 
these symbols. The position of the decimal point determines the 
exponent's value: significant digits are left-justified. One character 
position is reserved to the left of the pnnted number for the number's sign, 
unless you exphcitly format the sign. (A blank pnnts for positive numbers.) 

Format Siring 

"dd.#U'" 

(underline) 

Number 

-100.00 
.0036 

Result 

-1.00E+02 
3.60E-03 

An underline character 10 a format string indicates the charactcr fo11o .... lOg It 

should appear as il literal in the output, thaI is, ABa~iC prinl'i the character 
it~clf. 

Input/OutpUl Cnmrnand .. 



Format SIring 

"#.## #" -

(blank) 

:\"umber 

3.5 
.35 

ResulL 

3.50# 
0.35# 

A blank following the other characters in a format string separates output 
Helds . (Any character that is not part of a format specirier seporatcs output 

fields .) 

Forma l Stri ng Number Result 

"#.## " 3.5. 4.22. and 9 .06 
3.50 4.22 9.06 

String Output 

, 
• (exclamation point) 

An exclamation point indIcates that only the first character in a string 

should pri nt . 

Format Stri ng 

"I " 

String 

Larry 
Curly 
Moe 

Result 

L C :VI 
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• • (backsla"hes) 

Two backslashes indicate that only twO characters from e.lch SIring using 

this format are to print. If you add one or more blanks or other characters 
between the backslashes, ABasiC prints that number of addltion .. 1 string 
characters. If the field width IS greater than the number of Chl1raClers in 
the siring, the output is left-Justified and the remainder of the field is 
padded with blanks. A period or a digit between the backslashes lets yOll 

easily count the total number of characters that will print. 

FormnL String 

\1234\ 

String 

Jabberwocky 

It 

Result 

Jabber 
It 

& (ampersand) 

READ 
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An ampersand mdicales a variable-length string field. Each string using 
this formal prints exactly as entered. regardless of length. 

Formal String String Result 

"&" ABCDEFG ABCDEFG 

READ <variable>, <variable> ._. 

Use the READ command to gel values from a DATA statement. READ 
stores these values in variables for program use. The variable list following 
the READ command can be any combination of string and numeric 
variables. However, the order and type of data items must correspond to 
the variable lisl. If the program attempts to read a string constant into a 
numeric variable an error result!>. 
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):ou can use a smgle READ statement with c;everal DATA stalcment\, You 
can also reuse any DATA statements by resemng the poinler to the desired 
Une wHh the RESTORE command (described below) . 

10 fOR I 
20 PRINT 
30 PRINT 

• 1 TO 3, READ NAWE',AGE,SPORT$ 
"NAME' ., ;f<AWE$ "ACE: .. ;AOE 

"fAVORITE .!;PORT. ~; SPORTS 

40 NEXT I 
100 DATA "WARGt",45,"SOfTBALL" 
110 DATA "WURRA\''', 13, "SOCCER" 
120 DATA "MILLIE",89,"BILLIAROS" 

When you run the program, the result Is' 

NAME: MARCE AGE: " FAVORITE SPORT. SOFTBALL 
NAME; MURRAY AGE: 13 
FAVORITE SPORT, SOCCER 
NAME: MILLIE AGE: " fAVORITE SPORT' BILLIARDS 

RESTORE RESTORE [<line number> J 

Use the RESTORE command to pOint the program back to the beginnmg of 
a set of DATA statements. When a program begins executing, READ 
automatIcally reads data from the first DATA Statement in the program and 
works its way down by line number. Used alone, RESTORE sets lhe 
pointer back to the first DATA statement. If you specify the optional line 
number, the program restores the data pointer back to that line number . 

Suppose one part of your program READs a series of three DATA 
statements slarting at line 100: 

100 DATA 1,321,456 
110 DATA 2.123.789 
120 DATA 3,543,987 
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The following statement: 

RESTORE 110 

resets the data pointer lO the second DATA statement. A different 
program task can then reuse the last two DATA statements. 

SCNCLR SCNCLR 

The SCNCLR command simply clears the screen or the current output 
window-regardless of whether It shows graphics or text. You should 
include a SCNCLR command before prmting text or graphics in an existing 
window (or the default window, which is the entire screen). 

WIDTH WIDTH <integer> 

R-S4 

The WI DTH command changes the number of characters per line that print 
on the monitor screen or the hne printer. The defaull is 80 characters. If 
you want to print more or fewer characters per line (before ABasiC issues 
an automatic carriage relUrn). use this command. For example. the 
following statement sets line \VlDTH to 20; 

WIDTH 20 

The numeric expression should have an integer value. 
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creen positi on Fun ctions 

POS 

SPC 

POS«inlcger» 

The POS function returns the number of characters that have printed since 
the la<;1 line feed was issued. The Integer result i~ a value from I 10 80 on 
an BO-column screen. If you're uSing a -to-column 'icreen, any value from 

41 10 80 refers to the next line. 

Specify the file number of tho output window for which you want the 
poshion information. The default window has file number 0 Vero). so you 
normally specify 0 as the argument in parentheses. 

10 PRINT_ PRINT ~123· 

20 A'. POSCO). PRINT A' 

When you run the program. the result Is. 

123 
3 

SPC«lnteger» 

Use the SPC function to Imbed blanks in a PRI~T statement. You can only 
use SPC within a PRINT statemem, The value of the numeric expression in 
parentheses is the number of blanks to punt. Unhke the TAB function 
SPC works in relation to the current horizontal cursor position. TAB works 
in rclauon to the begmning of the hne. 
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TAB 
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30 WONTH$ ~ "JA~UARY~: SALES • 34~ ~O 
!l0 PRINT "W.OHH". specs) ;"SALES" 
50 PftINT'PRINT MONTHS, SPC{lZ-LEN(WONTH$l) ;SALES 

When you run the program. the result Is: 

1II0N1'H SALES 

JANUARY 34:1 . .50 

Note: The extra PRINT statement at the baglnnln; of I1ne 60 or88tes an .Xir. 
vertical space In your output. 

TAB«inleger» 

To Insert TABs into your printed output, use the TAB runction Inside a 
PRINT statement . The value of the numeric expression is the number of 
blanks from the beginnlOg of the current line to the TAB . Use this function 
with PRINT# to IOsert tabs in a disk file. 

00 AIltT " 123 
100 PRINT TAB{3): ~Profits";TAB(2); AMT 

When you run the program. the result Is' 

Profits 
123 
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Program Flow Commands 

END 

Line numbers inform an ABasiC program of the !iequence In which to 
process instructions. l'ormai execution sleps through line numbers, from 
the 'imnllest to the largest. There are a number of reasons to interrupt or 
divert !iequential processing though. depending on the circumslilnccs. Thl' 
following commands describe how you can do SQ . 

Some of the program flow commands require that yOli specify n Hne 
number. The line number can be any integer from 0 to 65529 . If yO~1 usc a 
fractional number, u truncates. Numbers Qut of range or references to 

lines that aren't In the program produce an error. 

E~D 

The END command halts execution of the current program and returns the 
computer to immediate mode. END differs from STOP in that END does 
not return a break message. When ABasiC encounters END, it stops the 
program and prints : 

OK 

END closes all files that are open . The values of variables remain as they 
are. 

Early versions of BASTC required END as the last statement of a program 
so the computer would know where to stop. tn ABasiC. the computer 
automatically SLOPS at the last statement. 

However, END is useful for separating subroutines (see GOSUB) at the end 
of a program from the maIO body, Without the END statement, the fir!'t 
llubroutine executes without a GOSUB command. so the RETURS 
command at the end of the subroutine triggers an error· 
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10 PRlcr; • 0' 
20 cosus 100 
,0 PRICE 7 '0 
'0 cosus 100 
&0 END 
100 TAX. PElICE • .0. 
110 PRINT -TAX IS • HX 
120 RETURN 

When you run the program. the result is 

TAX IS: .l018 
TAX IS: .438 

Without the END statement. the raBult is: 

TAX IS: .3018 
TAX IS: .438 
TAX IS: .438 
RETURN without caSUB at line 120 

FOR. .. TO ... [STEP] FOR <counter variable> = <start> TO 

<limit> [STEP <increment>] 

R-58 

The FOR ... TO command marks the beginning of a program loop. A loop is 
a series of program insiructions that IS repeated several times. The 
FOR ... TO command is always paired with a l'\EXT command, which marks 
the end of the loop. FOR ... TO and its optional extension, STEP, are used 
to set up a counter variable. starting and ending numbers for the COUnt, and 
a slep increment. The NEXT command, which is the last statement in the 
loop. uses the variable and values to keep track of the loop repetitions. 

When the computer exeCUles the FOR ... TO command. it sets the counter 
variable to the starting value. When program execUlion reaches the SEXT 
command, It Increments the coumer variable by the STEP value Then It 

compares the COunter to the limit value. 

Note: Unless you specify an Integer variable as a loop counter, ABa.;iC 
trl.lat ... the counter variable as single-precision floating point. You should 
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specifically use a floating point variable when you specify fractional STEP 
\'alues. 

If the counter hasn't gone past the limll value, program execution jumps 
back to the command immediately following the last FOR ... TO comm;1nd 
and the loop statements repeal execution If the counler has gone past the 
limit value. the loop ends and normal program execution continues at the 
statement following NEXT. 

When the program encounters FOR ... TO. it a~signs the staning value to tho 
counler variable and stores the limiting and Increment values. It also store,.; 

the Ime number of the FOR ... TO command. 

If you leave OUI STEP and its accompanying Increment value, the program 
uses a default increment value of 1. If you specify STEP with an increment 
value larger than one (or a fractional Increment value), the loop counter 
increases by that increment with each repetition. Negative increment values 

allow you to count backwards if your starting value is greater than your limit 
value. You can determine how many times a loop executes by using this 
formula. 

limit - start 
+ 1 

increment 

(See the NEXT command for a description of loop nesting and a 
programming example). 

GOSUB GOSUB <line number> 

The GOSUB command jumps program execution to a subrourine. A 

subroutine is a section of the program that executes until a RETUR:,\ 

command is found, The RETURN command transfers control back to the 
statementlhat immediately follows the GOSUB command. If GOSUB is on 
a line by itself, execution returns to the next hne. If it is part of a mUltiple 
<;talemem line and another statement follows it. program execution returns 
to the next Malement in the line. 
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A subroutme IS a group of program line~ that can be repented many ti me" In 

a program. To save space and en try time . make a repeated procedure into 
a subrouti ne and place It at the end of a program. Each lime )'ou wa nt to 
use that procedure. use a GOSUB command followed by the fir .. t linc 
number of the subrouune. You should separate subroullne,> from the maIO 
body of the program with an El"O command 

You can nest subroutines, that is . you can place one subrou llne with in 
another up to several leve ls. ABasiC keeps track of the levels of suhrOUline 
by the sequence of GOSUBs H finds . As the program encounter .. RETURN 
commands. H returns execu tion to the place H saved for the mO<;1 rece nt 
GOSUB. 

Make sure there's one RETURN command fo r every GOSUB you use in a 
program so ABaslC doesn't confuse the order of execution Having too few 
RET URN commands fails to bring program execution back to the first 
GOSU B location . Having too many RETURN commands causes a n erro r. 

10 FEET . 36: INCHES 5 3 
30 GOSUB 1000 
40 FEET. 2 : INCHES. 11 
80 GOSUB 1000 
70 FEET • 8: INCHES G ~ 
80 GaSUB 1000 
100 END 
1000 TOTINCHES • FEET-12 + INCHES 
1010 METERS. TOTINCHES / 3i.37 
10ao PAINT ~LENOTH IS M;WETERS ; M METERS . 
1030 JlETUJlN 

When you run the program, tl'le r.sutt Is: 

L!lfGTH 18 10 1.(.U METERS 
L!lfOTH 18 IUOO !aIUS 
LENOIH II 1 1661 MEIERS 
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GOTO GOTO <line number> 

You can use the GQTO command to skip ahead in a program by speci fying 
a larger line number than the one comaining the GOTO statement. If you 
instruct the program to GOTO a line number that isn't in the program. an 

error results. 

You can also use GOTO to create an endless loop by specifying the GOTO 
command's hne number or a smaller line number , This kind of loop 
continues 10 execute until you break out by pressing Gtrl-C. 

10 PRINT HYOUR MOTHER WEARS ": 
15 COTO SO 
20 PRINT "PINK ARMY BOOTS UNDER HER " 
30 PRINT "STYLI SH DRESSES." 

When you run the program, the result Is: 

YOUR !.IOTHER WEARS STYLISH DRESSES 

10 PRINT '0 F'OREVER " . • 
20 PR INT "AND EVER " 
30 GOTO 20 

Whon you run the program. the result (partIally shown) Is: 

rOREVEH AND EVER 
AND EVfjR 
ArlO ,"VER 
AND EVER 
AND EVER 
AND EVER 

and so on. untu you pross the Clrl-C. 
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IF ... GOTO If <relationship> COTO <lint! number> 

IF ... GOTO is a form of IF ... THE:-.l For more Information on IF ... GOTO. 
read the description of IF ... TH EN. 

IF X > 3 ~ro 300 

IF ... THEN ... [ ELSE] IF <relationship> THEN [OOTO] <line number> 

R-n2 

(or) IF <relationship> THEN <statement> [:<statemenl>! .. 

(or) IF <relationship> THEN <statement> {:<stalement>J ... 

ELSE <statement> [ =<statement>] .. 

JF .. . THEN IS a conditional branching command. It lests the truth of a 

relationship; depending on the outcome, Il then branches, or forks. to 
different parts of the program. IF ... THEN gives a computer the ability to 
make decisions and to react differently to different Circumstances. 

An IF ... THEN statement usually contains a relationship between the IF 
<lnd the THEN. A condiuonal action follows THEN; this action might be a 
command, a series of commands, or a line number. A line number must 
stand alone or with only GOTO, as in the first form of the syntax. Any 
statements that belong to the conditional action must [it on the program Ime 
with the IF ... THEN Statement. The condition does not affect the program 
lines that follow . 

Optionally, you can use the ELSE keyword to list statements that execute if 
the specified relationship is no/ true. For example, the following statement: 

IF A=O THEN GOTO 40 ELSE 8 _ 8+15 

te:o.ts the value of A. If A equals zero, program control goes 10 line 40. If A 
is not i'.ero, 8's value is increased by 15. 
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When I\Ba~iC ",xecutes an Ir._.THE~ command, il evaluates the 
relatJomhip as nuc or fal<;e. If the relotionship is true, the cnnditio!1.d 
actwns are cxec.:utcd. and the program continues. Ir the rolatiomhip i'i 
faJ"e, program execUlion goes to the next l!ne. and ADa'de ignores all the 
cond!llOnal actions remaining on the IF . THE~ program linl'. 

If the conditional action following "TIiE~" is a line number and the 
relationship is true. the program execution jumps to that line, If the 
rel.lIlOnship IS f.l!c;e, the program continues with the line Immcdiatl'ly 
following the IF .THEN. 

To make the conditional Jump more apparent, you can substitute "GOTO" 
for the element "THEN" to cre'lIe an IF ... GOTO statemem. IF ... GOTO 
works JUSt like an IF. .THEN statement, except after GOTO you can't use 
commands as a condilional activity. You can only Itst a line number. 

When an IF .. THEN statement evaluates a relationship. it subsututes -1 for 
the relationship if it's true and 0 if it's false. It then performs the 
conditional activity if the result is a nonzero value. You can place a 
numeric expression, such as 

X MOD 3 

instead of a relationship between "IF" and "THEN." IF. THE~ tests the 
expression for true (nonzero) or false (0) and proceeds accordingly. 
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NEXT 
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10 INPUT !fAIIl' 
I' HAME'- BALINAR- THEN 100 

SO patNT -HI THERE. -. NAWES 
40 END 
100 PIINT ~HI. DALZNAR YOU OWE WE TWE~iY DOLLARS 
110 PRINT -I ACCEPT MAJOR CREDIT CARDS 

When you run the program, the result might be' 

1RAPU}llEL 
HI THERE. RAPUNlEL 

When you run It agaIn, the result might be. 

1BALlHAR 
HI. BALlNAR. YOU OWE WE TWENTY DOLLARS. 
I ACCEPT MAJOR CREDIT CARDS. 

(Entered by uterI 

(Entered by Uller) 

NEXT [<counter variable> ,<counter variable>] ... 

The NEXT command marks the end of a program loop. The FOR .. TO 
command merely establishes a counting variable and sets loop limits . The 
NEXT command actually does all the counting and looping. Ir the 
computer encounters a NEXT with no FOR ... TO command. it generates an 
error. 

The counter variable is optional; if you omit it. ABasiC connects the 'EXT 
command with the last FOR ... TO statement it encountered. However. your 
code is more readable \\hen you include the variable name. 

You can nest FOR ... TO., ,S'EXT loops, one Inside the other. up to a 
maximum depth of OIne loops. Each loop begins with a FOR ... TO 
command and ends with a "",EXT command. A dlrrerent counter variable 
must be used for each loop. 

You can end several nested loops with one 'EXT command by li~lInl! Ihe 
counters in order. from the innermost to the oUtI!rmo..,t loop. Fur ex,tmplc, 
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Ir a loop using the counter K is inside a loop using the counter J, you can 

end both loops with the following command 

NEXT K, J 

10 fOR 1 = 1 TO 4 
20 PRINT "TIME IfH:I 
30 NEltT I 

When you run the program, the result Is· 

TIME ,t'l 

TIME 112 
TI"E 113 
TIWE 114 

The following example illustrates twO nested loops, with NEXT commands 

combmed: 

10 PRINT "SEGMENTS OF FIVE" 
20 FOR r = 1 TO 5 

'0 PRINT 
40 FOR J • 4 TO 0 STEP -1 
'0 PRINT (~ · J)+I;" " . , 
'0 NEXT J,I 

Whon you run the program, the result Is~ 

SEGMENTS OF FIVE 
21 16 11 , 1 
22 17 12 7 2 
23 16 13 , 3 
2. 19 14 , , 
" 20 l> 16 5 
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0 :'-1 EnROR GOSUB ON ERROR GOSUB <line numb~r> 

Use Ihis form of the ON ERROR ... Statement to c;end execution to a 
subroutine. Otherwise, this form of the command works like the ON 
ERROR GOTO command (see below). 

o ' ERROR GOTO ON ERROR COTO <lin~ number> 

R-66 

Use the ON ERROR command to prevent ABnsiC from stopping execution 
due to an error. You can use Ihis command to screen out improper input 
while the program runs. Follow the ON ERROR with a GOTO nnd a line 
number. (Alternatively, you may use the GOSUB command.) 

When ABasiC encounters an ON ERROR GOTO statement, it notes the 
GOTO and the line number. If an error occurs during the program 
execution, the program does not SLOp and pr int out an error message. 
instead, it transfers control to the line number you speCified. 

Once ON ERROR., has been triggered. another error stops the program 
and produces an error message. You can turn off ON ERROR ... by 
em ering: 

ON ERROR COTO 0 

If your program contains more than one ON ERROR ... sta tement, only the 
last one executed remains in efrect. 
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10 ON ERROR COTa 1000 
20 INPUT ROIVIDE BY WHIIT NUMBER" ,II 
30 X .. lOO!A 
40 PH INT ")'OUR ANSWER: " ,X 
~O ON ERROR COTO ~OOOO 
60 E,.o 
1000 IF ERR.o: 11 THEN PRINT "SORRY, ";A; 

" WON'T WORK. ":PRINT "PLEASE TRY ANOTHER NUWBER.' 
1020 RESUME 

When you run the program, you could get tho following rosult' 

DIVIDE BY WHAT NUMBER?O 
SORRY, 0 WON·t WORK. 
PLEASE TRY ANOTHER NUMBER. 
DIVIDE BY WHAT NUldBER14 
YOUR ANSWER: 25 

(entered by usar) 

Note the use of the variable ERR in line 1000. ERR is the ABasiC reserved 
word that contains the number of the last error that occurred. 

ERL is another reserved word variable; HS value is the line number of the 

most recent error. (See the programming example of the RESU:'vlE 
command to see how ERL is used .) 

ON ... GOSUB ON <numeric variable> COSUS <line number> 
[ ,<1 ine number>] ... 

ON ... GOSUB is similar to the ON ... GOTO command. except that the line 
numbers branch to subroutines. Then ABasiC returns to normal program 
execution. Each line number must be the first IlOe of a subroutine. When 
program execution returns. it picks up at the first command following O~. 
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10 INPUT -HOW OLD ARE YOU .AGE 
20 PRINT PEOPLE ", 
SO ON INT(AGE/10)+1 COSUB 100,200,300,400,SOO,600. 

700.800.900.1000 
40 PRINT ·SHOULD KNOW BETTER THAN TO ANSWER QUE 

STIONS ASKED BY A COMPUTER • 
eo END 
100 PRINT ·UNDER THE ACE or 10 "::RETURN 
200 PRINT "IN THEIR TEENS ·,:RETURN 
300 PRINT -IN THEIR TWENTIES ":.RETURN 
400 PRINT -IN THEIR THIRTIES ":.RETURN 
sao PRINT "IN THEIR rORTIES "i.RETURN 
aoo PRINT "IN THEIR fIfTIES ":' RETURN 
700 PRINT "IN THEIR SIXTIES ";'RETURN 
800 PRINT "IN THEIR SEVENTIES "::RETURN 
900 PRINT "IN THEIR EIGHTIES ": : RETURN 
1000 PRINT "IN THEIR NINETIES ":RETURN 

When you run the program, the result might be: 

HOW 01.0 ARE YOU'1~3 (Input by user) 
PEOPLE IN THEIR FIFTIES SHOULD KNOW BETTER THAN TO ANSWER 
QUESTIONS ASKED BY A COWPUTER. 

ON ... GOTO ON <integer variable> GOTO <line number> 

[ ,<line number>] .. . 

ON ... GOTO is a multiple branchmg command; It can branch to many 
different lines using a single statement. The number of branches It uses IS 

limited by the number of line numbers that fit on a single program line. 

The value of the numeric variable that follows ON determines WhICh line 
number conlrol branches to. The line numbers aher GOTO are the 
different branches. You should assign the variable's value before the 
program reaches the ON ... GOTO command. 

When an ON ... GOTO executes, ABasiC rounds the value of the variable to 
an integer value, if necessary. ON ... GOTO uses that value to branch Lo the 
desired line number. If the value is 1. ON .. . GOTO sends cOnirol to the 
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first line number listed. If the value is 2, it sends control to the second line 
number. and so on. 

ABaslC ignores the ON ... GOTO command if the variable value IS less than 
1 or is greater than the number of branches. It continues with the next 
statement, 

You can replace GOTO in the ON ... GOTO command with GOSUB (see 
below). ON ... GOTO and ON ... GOSUB can do the work of several 
IF ... THEN commands. The trick to using them well is to reduce the 
variable value to an integer 10 the appropriate range . This tightens up your 
program, saves memory, and speeds program execution. 

10 INPUT "WHAT IS YOUR CHOICE (1-5)";CHOICE 
20 ON CHOICE GOTO 100,200.300 
100 PRINT "YOU CHOSE VANILLA ICE CREAIi WITH CHOCOLATE 

TOPPING. " : END 
200 PRINT ·YOU CHOSE TUTTI-FRUTTI ICE CREAIi WITH 

YAPLE SYRUP."; END 
300 PRINT "YOU CHOSE TUNA FISH ICE CREAM WITH SARDINE 

TOPPING. ":END 

When you run the program. the resu1t might be. 

WHAT IS YOUR CHOICE (1-.5)72 (1nput by user) 
vou CHOSE TUTTI-FRUTTI ICE CREAIi WITH liAPLE SYRUP. 

RESUME RESUME { NEXT I 0 I <line number>} 

Use the RESUME command to continue program execution after an error 
has been trapped (that is. caught by your program instead of stopping 
execution) using the O~ ERROR GOTO/GOSUB command. You can only 
use RESUME an an error trapping routine; otherwise. an error is generated 
that stops your program. 

When you use RESUME alone or with an argument of O. it sends program 
contml hack to the rlr~1 \tatemcnt on the line in which the error occurred. 
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1 he programming e.-..:ample for the 0' ERROR GOTO command illu·;,tr~ttl .. ;. 

thIS 

When RESUME i., followed by the 'EXT kcpl.l>rd, conlroltran~rcr" to the 
Ime Immediately following the one thaI cau~cd the error. H a lin~ number 
follows RESU)'lE, program execution transfers 10 the specified lint', 

10 ON ERROR OOTO 1000 

1000 If ERL < 150 THEN RESUME 400 
1010 If ERL < 7.50 THEN X • O' RESUWf. 600 
1020 RESUME NEXT 

RblURN RETURN 

STOP 
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Use the RETURN command to mark the end of a subroutine m a progrnrn. 
RETURN IS always paired with a correspondmg GOSUB command. which 
points to the beginning of the subroutine. When the computer encounters a 
RETURN. It jumps program execution back to the statement Immediately 
following the mOSt recent GOSUB. If ABasiC flOds a RETURl'\ command 
wilh no preceding GOSUB command, it produces an error. See the 
GOSUB command description for a program example using RETUR:\'. 

Use the STO P command to halt 
\0 immediate mode. 

STOP 

execution of a program and return the 
When ABasiC encounters a STOP compute r 

command 10 a program. II responds: 

Stop at line n 
Br 

..... here n is the progrtlm line numhc r that conttlin" thl' STOP comm,lod. 
Af! .. "iC prl'scrve ... any variable value ....... hcn tIll' S·l or Ol(ur'i. It aho keers 
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any opcn files as they are. They aren't cleared or dosed when STOP 
executes 

You can resume program execution after the STOP commnnd by typing 

CONT 

The computer remembers where II Slopped execution and will continue ill 
the statement immediately following the STOP command_ If you want to 
start the program al a line other than the stopping pomt. usc 

COTO n 

",here n is the number of the line at which you wish 10 resume execution 
Alternatively, you can use RU1'\ to restart the program from the beginning. 

Since STOP breaks the computer out of a running program. you won't often 
use II In a finished program. However, it is helpful in debugging a program. 
If you insert STOP In a seClion of a program where you suspect a problem, 
you can hah execullon at that point. Then use Immediate mode commands 
to check the status of variables and files. Once you have the information 
you need, you can reStart the program wuh COST. 
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W~ND 

Use the WEND command to end an indefinite loop , The WH II..E 
statement sets up a condition that is a relationship. The progrnm tcsts the 
truth of the relationship and executes all statements between the W HILE 
statement and the next WEND it hnds. Once the relauonship's value IS 

false (0). program control jumps to the statement immediately following the 
WE;-.JD command. 

(See the description of WHILE for a programming example t1wt use!' 
WEND.) 

" 'HILE WHILE <relationship> 

R-72 

The WHILE command works together with WEND (While END) 10 control 
an indeJini/e loop. An indefinite loop simply means that the number of 
times a group of sta tements repeat execution is conditional, rather than 
fixed, as with the POR ... TO ... NEXT structure. The relationship sets up a 
condition that makes a group of statements execute repeatedly until the 
W HILE statement detects that the condition is no longer true. 

An indefinite loop is helpful when you want the program to perform certain 
actions on a variable-length set of data, such as numbers in a disk file. The 
genera l form is: 

WHILE <relationship> <statement> 
(:<statement> ... ) 

WEND 

When program execUlion reaches the W H ILE statement. it teslS the truth of 
the relationship. If the relationship returns a true (-1). all statements that 
fo llow the condition execute. As soon as ABasiC comes to the WE~D 
statemem , contro l jumps back to the W HI LE statemem, which l e~['j: the 
tru th o f the rela tionship again. Once the value is false (0). program control 
Jum ps to the sta tement immediAtely following the WEND statement. 
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You can also nest WHILE ... WEND loops (that is, plnce one loop Inside 
another which is inside yet another. elc.). As soon as n program thai 
contains nested WHILE ... WEND loops reaches a WEND command, it 
transfers conlrol back 10 the last WHILE statement il encountered. 

10 WHILE NAMES <> HJOHN" 

'0 INPUT NA.t.In 
30 PRINT "HELLO, " ; NAIIIES 

'0 WEND 
50 PRINT NAME$ ; " AT LAST I " , 

When you run the program, the result might be: 

?)lARINA 
HELLO. MARINA 
7Al.FRED 
HELLO, ALFRED 
?JOHN 
JOHN, AT LAST I 
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Functions 

This chapter describes arithmetic, trigonometric. and stnng functions in 
ABasiC. See " Input/Output Commands" and "Graphics Commands" for 
functions specific 10 these categories 

Arithmetic Functions 

ABS 

R-74 

1n addition to the simple arithmetic operatlons. such as addition and 
exponentiation. ABasiC provides several built-in. special numeric functions 
for your programming convenience. 

ABS«numeric expression» 

The ASS (ABSolute value) function returns the absolute value of 3ny 

numeric expression. Positive expressions and those equal to zero are left 
unchanged. Negative expressions are multiplied by -1 to make them 
positive. (Using the ABS funclion with the maximum negative integer 
causes overflow.) 

PRI NT ABS(.3 4 5) 

returns 

3. 6 

FunCl ions 



CDBL 

CSNG 

I 

PRINT 1.851-35) 

returns 

" 

CDBL «numeric expression» 

The COBL function converts the value of any numeric expression to a 
double-precision number . Por example, you can use COBL to incremem 
the value of a double-precision variable by an integer amount or zero. 

30 A = 123.0012: B = 89 98933 
40 RN= CDBL(A)~CDBL(B) 

50 SN= CDBL(AfB) 
60 PRINT R#. PRINT S# 

line 40 performs multip!!catlOl'l In double precision. while line 50 multiplies In 
single precision and then converts to double precIsion. The result Is as follows: 

11058.95462619 
11058.955078125 

CSNG «numeric expression» 

The CSNG function converts the specified numenc expression to a 
single-precision number. 
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DIC 

EXP 
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p 

The- (, J I fur ttl "c n er thE' pe~' .ed nur. er E',-r, 
r ndlOl II If neee ') 

, 

1 he DEC function con-.ern an)' numem: strln 

'tiring can IIldudl' the tlt'lt ietler'i A 10 r He 
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r.turm 

o ( St rln 

to it d_ m.ll nurnl't'l I tw 
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EXPc<numeric expression) 

The EXP (EXPonential) function raises the value or e (2 71828163) to the 
power !;pecified by the numeric expression. EXP IS lhe Opposite of the 
LOG funcllon. Usmg a \cry large argument with EX P produces an error Jf 
the re sul t is larger than the allowed limit for floating poim numbers 
Fr:tctional and negati\-e numbers cause no o\erflow. 

nllrr U'(40) 

-
....... " 
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FRE 

FIX 

PRIHT EXP(30-41 ~) 

return. 

1 013018-00 

PRE [«numeric expression»] 

The FRE function returns the number of free bytes currently in the largest 
contiguous section of RAM. These bytes are available for additional 
program hnes, variables, and arrays. 

h's a good habit to use FRE often while you enter program lines to keep 
track of the amount of remaining RAM. 

FIX (<numeric expression» 

The FIX functi on convertS a numeric expression to an Integer by truncating 
any fractional portion of the expression's value. FIX differs from the I~I 
function (described below) in that INT rounds the expression's value to the 
next lower integer. 

FIX (37.605) 

returns 

37 
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INT 
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INT «numeric expression>) 

Use the 1NT (INTeger) function to convert a numeric expression to an 
imeger by rounding it down to the next lower integer, whether positive or 
negative. 

PRINT INT(15.78641 

returns 

16 

PRINT INT(-456 591) 

returns 

-457 

Note: if you want a function that works like [NT but rounds negative 
numbers to the next hIgher imeger, try the following: 

SCN(X)*INT(ABS(X») 

where X is the number you wanl 10 round Better yet, u~e the DEF F!\'~ 
command to create your own function usmg Ihis expression. 
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LOG 
LOO«positive nurnf'ric expression:>-) 

The LOG (LOGarithm) function calculate!> the n,lIurnl logarithm of .\ 
numenc expression LOG is the opposite of the EXP function, bccllu'Ie 
LOG returns the power of e (2. 7182tll 83) thai crcales the specified 
numeric expression . /':egalive expressions rroduce an error. because there 
arc no powers of c that yield a negative number. 

returns 

6.72743 

LOGIO LOGIO«positive numeric expression» 

The LOOI0 function returns the base-tO logarithm of a number. The 
value of the numeric expression must be greater than zero . 

10 X = LOG10(lOOO) 
20 PRINT X 

Whon you run the program ( sInce 10 A3 = 1000). the result Is: 

J 

Functiom R-79 



~ [OD 

RND 

R-80 

<numeric expresslon> MOD <numeric oxprc8~ion> 

The ~10D (:v10Dulo) function returns the remainder of integer division. 
where the left expression is divided by the right expression. Por example. 

28 MOD 3 

returns 

1 

(the remainder after division). 

RHD (<numeric expression»} 

Use RND (RaNDom) to obtain a random fraction between 0 and 1. The 
numeric expression in parentheses, the argument, affects the way Ri\D 
operates in the following way: 

1f the argument is a positive number, RND returns the next number in the 
current sequence of random numbers. The effect is the same if you leave 
out the argument ahogether. 

If the argument is a negative number. RND reseeds the random number 
generator (that is, uses the speCified argument to generate a new sequence 
of numbers) and returns the first number in the new sequence. 

If the argument is equal to zero. Rt 0 returns the last number generated 
without affecting the current sequence. RNO(O) IS useful for debugging a 
program when you want a consistent value returned. 
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SGN 

10 f OR 1 ,. 1 1 0 4 
20 X. R~D ( 8 1 :PR[NT X 
30 Y=I1lT ( l OO· Xl : PRINT Y 
40 NEXT I 

When you run the program. the result mIght be : 

18!J!J6 40 16 

" .0488986 3 48 

• 
. 82 77 4 38 0 1 

" .!J.54 7 49226 
55 

See also the RANDOMIZE command. 

SGN«numeric expression» 

The SGN (SiGN) function determines whether a numeric expression 15 

positive, negative, o r equal to zero. If positive. SGN returns a 1; if 
negative, it returns a -1; if equal to 0, it returns a 0, 

A = - 4 . 35 3e21 : PRI NT SGN (A) 

returns 

-1 
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SQR 

A • 370: PRINT SONIA) 

return, 

1 

SQR«positive numeric expression» 

The SQR (SQuare ROOl) function takes the square root of the numeric 
expression following it. The square roOl of a negative number is not a real 
number; thus, if you attempt to use SQR with a negative number you 
produce an error. (The SQR function works with 0.) 

PRINT SQR(H 0) 

returns 

6 87387 

VARPTR VARPTR«variable> I N<file number» 
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The first form of the VARPTR function (with a variable) returns the 
address of the specified variable. You can use !.uch an address as a value to 
pass to a machine language rOOlme ('!ice" File Management Commands" for 
details). The address that VARPTR returns is an mteger value that your 
program can POKE into anothef loc,mon 

You can also get the starting address of an afray using the following syntax: 

VARPTR( <variable>(O) ) 
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Be ~ure 10 initialize all simple variables before you ~et the ilddre~~ of an 
array, because the address of an array can change whenever the syslem 
assigns a memory location to a variable. 

The second form of VARPTR (with 1/ and a rile numher for an argument) 
returns the address of the input/output file buffer for the file you assigned to 
this number. (See the OPEN command for details on a:mgning file 
numbers.) You can only use this form of the command with random 

access data files. 

20 os .. "03/26t7~" 

• 

~o AOOR = VARPTR(DS) 
60 PRINT ADDR 

When you run the program, the result might be~ 

264942 

Trigonom etric Functions 

ABasiC ofFers four trigonometric functions to calculate sines, cosines, 
tangents, and arctangents for different angles . These trig functions work 
with values expressed In radians: pil2 instead of 90 degrees; pi/4 instead of 
45 degrees; pI instead of 180 degrees; and so on. If you're more 
comfortable working with degrees than with radians. you can convert a 
function's output to degrees by multIplying by l80/pl. Likewise, you can 
convert degrees back to radians by multiplying by pi/IBO. 

PI is a system variable that you can use in programs. It is a slOgle-precision 
variable with a value of 3.14159. 
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If you need more Ifigonometric functions than the four included here, you 
can create them using the table (tilled Derived Trigonometric Functions) 
that follows the trigonometric command function descriptions. For grcllier 
erficiency. use the expressions in the table to define new functions with the 
DEF FN command. 

The general function (orm is: 

<function name> «numeric expression in radians» 

ATN Returns the ArcTaNgent of the numenc exprosslOn in parentheses. 
The arctangent is the opposite of the TAN function. since it 
calculates the angle (in radians) whose tangent equals the numeric 
expression. ATN always reLUrns values in the range of -pil2 to 
+pil2. 

COS Returns the cosine of the numeric expression In parentheses. 

SIN Returns the sine of the numeric ex 'Pression in parentheses. 

TAN Returns the tangen! of the numeric expression in parentheses. If 
the expression is equal 10 pil2 (90 degrees). 3"pil2 (270 degrees), 
or another value equivalent to these twO angles, an error occurs. 
This is because the tangent of an angle is the cosine divided by the 
sine, and Ihe sine of the specified angles is zero. 

The following programming example demonstrates each of the four trig 
functions. Suppose you want your program to calculate the function values 
for a 30-degree angle, THETA~ 

SIN / e = THETA 



10 THETA _ 30-PI / 180: REM radian value •. 5236 
20 J • COSC!HETA ): Y • SlN (THETA ) 
30 TANGENT . TAN (TKETA ) 
40 PRINT I,Y . TANGENT 
~O PRINT ATN (. ~ 7 74 J 

When you run the program , the result la : 

· ~ooo 
'0 

8660 5774 

I f you need advanced trigonometric funct ions tha t ABasiC does not orrer. 
you can create them using the following expressions: 

Dcrh'cd Trigonometric Func ti o ns 

Secant: 
Cosecant: 
COiangent: 

Inverse sine: 
Inverse cosine: 
Inverse secant: 
Inverse cosecant: 

In verse cotangent: 

H yperbolic sine: 
H yperbolic cosine: 
H yperbolic tangent: 
H yperbolic secant : 
H yperbol ic cosecant: 
H yperbolic cotangent : 

l/COS(X) 
I/SI N(X) 
lITAN(X) 

ATN(X/SQR(-X ' X+I)) 
-ATN(X/SQR(-X ' X+ 1) )+P!l2 
ATN(X/SQR(X ' X- I)) 
ATN(X/SQR(X ' X- I))+ 

(SGN(X)-) ' PI /2 
AT N(X)+ PI /2 

(EX P(X)-EX P( - X)) 12 
(EX P(X) +EX P(-X) )/2 
EX P(-X)/(EX P(X) +EXP(-X)) ' 2+ 1 
21(EXP(X)+EX P(-X)) 
2/(EX P(X)- EX P(-X)) 
EXP(- X)/(EXP(X)-EXP(-XJJ ' 2+1 
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In\'er~c hyperbohc sine. 
In\'cr~c hyperbolic cosine: 

Invcr~e hyperbolic tangent' 
Inver~e hyperbolic secant· 
Inverse h}perbolic cosecant' 
Inverse hyperbolic cotangent: 

LOG(X+SQR(X' X+I)) 
LOG(X+SQR(X' X-I» 
LOG (( I +X)/( I-X) )/2 

LOG ((SQR(-X' X+ 1)+ I )/X) 
LOG ((SGX (X) • SQR(X' X+ I )/X) 
LOG ((X+ I )/(X-I ))/2 

String Functi ons 

ASC 

It's often useful to change portions of a string variable's current vi.llue, or to 
compare parts of one string with another. ABaslC provides a number or 
special operations you can easily perform on 'itring!> and string variahlc 
values in your programs. (See also Screen Position Function!> and the 
REPLACES command.) 

Ase (" string") 

The ASC funcllon turns a string character mto an ASCII code number; it is 

the Inverse of CHRS, You can enter a string of any length, although ASe 
returns only the ASCII code of its first character, For example, 

PRINT ASe ("BANANAS") 

returns the ASCII code of the first character, 8 . Appendix B contains an 
ASCII code list of the ABasiC character set. 
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CHRS 

IJEX~ 

CHR$«int.eger» 

The CHRS function converts an Integer into a one-character !ilnng 
according to the ASCII code . The range for the number IS 0 to 255. For 
example, the ASCII code for "A" is 65. so the statement: 

PRINT CHRS (65) 

returns 

A 

Appendix B lists the ASCII code table. 

CHRS is convenient for inserting hard to handle characters into a string. 
For example, you Gao use CHRS to add a line feed and carriage 
return--represemed by ASCII lO-to a string of characters. You can't put 
a carnage relUrn in a string without CHR$, because when you press Return 
it immediately terminates the string you arc entering. 

10 A$="STAIR"-\.CHRS(lOj ;SPACE$(5); "STEP" 
20 PRINT AS 

When you run the program, the result Is: 

STArR 
STEP 

HEXS( <numeric expresslon> ) 

The HEXS function returns a siring that is the hexadecimal (base-16) 
representation of the numeric expression you specify. The letters A 

through F represent the decimal digils from 10 to IS. HEXS does not Oldd a 
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leading "&H" to the siring to represenlthe base. h rounds the value of the 
numeric expression to the nearest integer before converting it. 

INSTR INSTR( {<integer> ,] "t.arget string", 

"pat.tern string") 

The INSTR function searches for one slnng (the pattern string) within 
another (the target string) and returns the position of the pattern string. 
The target and pattern strings can be stnng constants, expressions, or 
variables. The integer is an optional starting point within the target string, 
and must have a value between 1 and 255. 

10 xs & ~TO BE OK NOT TO BEM 
20 X & I~STR(e.XS.·BE·) 

30 PRINT X 

When you run the program. the result Is. 

17 

The flTst occurrence of • BE' Is not returned. since the starting pomt is the sixth 
character. 

LEFTS LEfTS("slring".<inleger» 

R-88 

Use the LEFTS function to extract a suhslrlng (a portion of a string), 
starting from the left side of a larger string. Arter the LEFTS command, 
place the target string or variable name in parenthelics, followed by a 
comma and the number of characters you want to extract. This number 
must be between 1 and 255_ A higher or lower Integer produces an error. 
(Fractional numbers are simply truncated to the lower integer_) 
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LEN 

If \'OU spccify a substring length equal to or Srealer than the origina l !li lting,. 
the function returns the entire onginal siring If you specify a length of 

lcro (0). the result is a null sttlng (containing no characters) 

10 Z S;;"YOU~ 

20 FOR. 1;;1 TO 3 
30 PRINT LEfT ! (Z!,I} 
40 NEXT I 

Whon you run the program . the result Is 

Y 
YO 
\'OU 

LEN("string") 

The LEN function returns the number of characters (mcluding blanks. 
punctuation marks. and nonprinled characters) In a string. ABasiC does 
not count the enclosing quotation marks. After the LEN funct ion name, 
enclose the string or string variable in parentheses. 

10 AS_" POl.Y S\,LLABIC " 
20 PHINT LEN(A$ ) 

When you run the program. the result Is : 

12 
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~IIDS MIDS ("string". <integer-l> ( ,<integer- -2> 1) 

~11DS also ex:lfacts substnngs. Unlike LEFTS, however. it can begin at any 
location within the string. You must specify the begmning character 
number of the target string (integer-I). You can also give the length of the 
deSired substring (integer-2). If you omll the length. MIDS returns the 
enure remainder of the original string. beginning with the requested 

character. 

Enclose the string or string variable you want in pnrentheses. followed by n 
comma and the beginning character number (from the left) of the substring. 
If you want to specify a substring length, add another comma followed by 

the number of characters_ 

If the sianing character number IS greater than the length of the main 
smng. or if you specify a substring length of zero. the MIDS function 
returns a null string (containing no characters). If you specify a subMnng 
length that's longer than the remaining number of characters in the target 
siring. the substring includes the remainder of the target strmg. 

10 AS.MMISTER BOZNO~ 
20 COSUB 100 
30 ASaMMISTER STRUBNAR M 

.0 COSUB 100 
~o END 
100 PRINT WIDS(AS,8) 
110 RETURN 

When you run the program . the result Iii: 

BOZNO 
STRUBNAR 
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OCT. OCTS «numeric expression» 

The OCTS function returns a string that is the octal (base-8) reprcsentO"ltion 
of the numenc expression. ABaslC rounds the value of the numeric 

expression to the nearest Integer before it convens it. 

RIGHT$ RIOHTS ("st.ring", <int.eger» 

The RIGHTS function works Uk!:! LEFTS. but it extracts a SUbstring stnrting 
from the right Side instead of the left side of the target 'itting. Place the 
target siring (o r variable name) within parentheses. followed by a comma 
and the number of characters you want to extract. 

SPACES 

10 JOC$=-~THE NAN WITH THE BIG NOSE IS RUNNING." 
20 PRINT ftICHT$(JOCS,25) 

When you run the program, the result Is: 

THE BIG NOSE IS RUNNING. 

SPACES «integer» 

The SPACES function embeds blanks within a PRINT statement. The 
integer you specify determines how many spaces to print. It must be 
between 0 and 255. (Note. The SPC function is more efficient for this 
purpose and its use is recommended . See the subsection on Screen 
Position Functions for details,) 

You can also use SPACES outside of a PRINT statement For example, the 
following is a valid assignment statement; 

AS "Subtotal"+SPACES(4)+"S" 
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Sf RINGS 
STRINGS(<int.eger-l> ,<lnleger-·2> I "string" ) 

STRS 

R-92 

The STRI~GS funClion return!i a string of gIVcn length filled with the 
specified characters. The firS! mteger specIfic>; the length. and mu!<>t he 

b 0 nd 255 The second argument either a second Integer or .l etween a· ' , 
string expression. defines the character(s) with which to fill the string. 

If the second argumcn! is numeric, ABaslC intCrprCl<; ItS value as the ASCII 
code for the f.1I character. H the argument IS D siring, it must be at lea'" 
one character long. However, if the string is more than onc chara(.leT. 
ABasiC uses only the first character to fill the string. 

10 STARS. STRINC5(20, M.~) 

20 PRINT STAR$.PRINT ·STAR-STUDDED PROORAY-:PRINT STARS 

When you run the program, the result Is' 

•••••••••••••••••••• 
STAR-STUDDED PROCRAW 
•••••••••••••••••••• 

STRS«numeric expression» 

Use the STRS function to convert a numeric expression to a string 
expression. ThiS is helpful when you want to mampulate the digits in a 
number as string characters . The numeric expression can be any valid 
variable or constant in ABaslC, including integers or noatiOg point 
numbers. You can express a noating point number as a Simple number or 
in scientific notation . 

When STR$ returns the slTlng conversion of a positive number or zero. it 
adds a blank at the beginning of the string STR$ return!) the stung 
conversion of negative numbers with a minus sign In place of the preceding 
space. Simple numbers of more than nine digits convert to SCientific 
notation before becoming a string. If scientific notation numbers can be 
reduced accurately to i1 simple number of nine digits or less, they convert to 
a simple number before becoming a string. 
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VAL 

I hI.' SIRS funcuon operates .... Ilh decimal values L~l' IfEXS In convcrt 
ht!xadcClmal \'alue'o and aCTS for octal \'lIlue ... 

10 It 10!l a 
o C' .&TR' {A) 

30 CENT'~R I CHTS (CS.2 
~O PRIHT CENT';~ CENTS· 

When you run the program , the resutt is 

78 CENTS 

VAL("strlng") 

Use the VAL function to conven a string to a number. Following VAL, 

put the string you want to convert in parentheses The VAL function is: the 
opposite of STRS in that It turns a string into a number rather than a 

number into a string. 

The first character in the string must be a digit, a plus sign. or a minus sign. 
It can also be a blank. because VAL ignores blanks 10 strings. If it finds 
any other first character, VAL returns a value of zero. 

If VAL hnds an acceptable first character. it convens until it either comes 
to the end of the string o r encounters a non-numeric character. For 
example: 

PRINT VAL ("435 ELM STREET") 

returns 

' 35 
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VAL also converts a Ilring in correct scientific nOlation (orm to a number. 

Por example. 

PRINT VALC-l . 756E18") 

returns 

1. 756E-+-1S 

.... '.nellona 



Graphics Commands 

The graphics commands let you draw shapes and fill areas of the displuV 

with colors and patterns. 

You normally draw lmes, circles, boxes, etc, on the screen with il rrimury 
pen, called PENA A secondary pen, PENH, fiJI" in background colors lind 
performs other special tasks. Certain dosed figure!i on the screen can have 
an outline in a third color, which is drawn by PEND (0 for outline), 

Several graphics commands refer to lhe pixel cursor coordinates; don't 
confuse these with the character coordinates that several nongraphics 
commands and functions use. (There are normally 320 pixels and 40 
characlers per display line.) In other words. each character is eight pixels 
wide. The screen can display up to 23 lines of text and contains 200 scan 
lines. You can think of a scan line as the vertical counterpart to a pixel. 
Each text line is eight scan lines high. 

The number of colors that are available depends on the display depth. The 
default depth is four, allowing 2~4, or 16, colors. There are 32 color 
registers. The table entitled "Default Color Register Values" at the end of 
"Graphics Commands" describes the red, green, blue composition of the 
default colors assigned to the first 16 of these registers. You can change the 
display depth to allow 32 different colors, but the upper 16 colors are just 
the same as the lower 16. You can redefine their color composition wllh 
the ROB command. 

Graphics pixel coordinates have their origin, (0,0), in the upper left corner 
of the output window. The x pixel cursor coordinate increases from left to 
right, and the y coordinate increases downward. Information regarding tbe 
current cursor location always refers to the program Output window (usually 
the entire monitor screen). When you use several windows at once, the 
information refers to the currently active window. 
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A III lATE ANIMATE <array%>, <x~>. <y~>, <view%> 

AREA 

R-96 

The AN1MATE command controls the position and view sequence of each 
of the movable graphics objectS that you've loaded into the specified Integer 
array. These graphics objects are loosely referred to as sprItes. Associate 
each ANIMATE command you use with a particular sprue by specifying the 

spnte's array name . 

Follow the array name with an argument list separated by comma'i. This 
list consists of the coordinates of the sprite's upper left corner, x% and y% 
(given in pixels) and the view number that you want displayed. The file 
that you saved after editing your sprite keeps track of the sprite's size and 
number of views. If you specify view number 2, ABasiC retrieves the 
number of bytes per view and goes to the appropriate array element to felch 
the information to display. 

Animation on an Anuga is similar to movie animation: By rapidly replacing 
one view of your sprite with another at the same screen location, you create 
the illUSion of motion. 

20 DIN KATl~(340) 
30 BLOAD KAT,VARPTR(KATl~ (Ol) 
• • 

100 ANIMATE KATl%(), 200. 50, 0 

When you run the program, ABaslC loads the KAT sprite f1le Into array 
KA T1 % () and displays view O. 

AREA ( [TO] xl, yl [TO x2, y2 ... Jl 

The AREA command defines and flood fills a closed area on the screen. 
Each area must include at least three points . If the keyword TO is the first 

i~em in, parentheses. ABaslC uses the current pixel cursor position as the 
fIrst pOint. rr the figure you want to create has more vertices than can fit on 
a logical line. use the MAT AREA command to define the points as array 
elements . (MAT AREA is also a good choice if you want to define an area 
once and use it several times.) 
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When AREA executes. it automatically connects the last point specified to 
the nrst point and fills In the region. (See the ORA W command for making 
open line drawings.) AREA uses the fill panern most recemly defined by 
the PATIERN command. PATTERN uses the colors currently assigned 10 

PENA and PENS _ 

You can also choose whether or not to have a vi!)ibie outline by setting the 
value of the system variable OUTLfNE. To get a visible outline for a 
particular shape, include the following statement before you execute the 

AREA statement . 

OUTLINE 1 

If OUTLINE is 1. ABasiC uses PENO's current color and the current 
LlNEPAT paHern to draw the outline. (The default LlNEPAT pattern is a 

solid line. 16 "1" bits). 

if you specify the following: 

OUTLINE 0 

the outline is invisible . The pattern simply fills to the border defined by the 
specified vertices . 
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10 PENA 7 - l' ~II e. PENO 12 
l~ rOR J • 0 to) 3. READ 5HAPl"lfJ)· NElT J 
20 OftAWYODE 1 ot~LIKt 1 
'0 PATTERN ", SHAP£"I.I J 
40 AftEA(lC.IQ TO l4Q.I0 TO 7Q,gO TO 140 ! 
100 OATA 0.0, e~53!1, 65!!3~ 

When you run the program, the resun I,· 

(10.120) (140.120) 

ASK CURSOR ASK CURSOR <x%>, <~ 

The ASK CURSOR command provides you with the current cursor location. 
The horizontal position (in pixels) and the vertical position (in scan lines) is 
placed in lhe respective x% and y% integer variables that you specify, 

10 ASK CURSOR HOR', VERT~ 

20 PRINT HOR'. VERn 

ASK ~lOUSE ASK MOUSE <x~>, <~>, <b~ 

R-9H 

The ASK \o10lj$E command provides information about the poo;uion of the 
mouo,e and whcthar the left bulton ha!; been prc~~ed .. mee the la~1 lime II 
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was moved. (ABasiC has no way of detecting a click of the right button.) 
Your mouse should be in the leh mOU5e port. The variables you specify 
receive the following values: 

x% The horizomal posilion (in pixels) relative to the last 
currently active window In which the button was clicked. 

y% The vertical position (in pixels) relative 10 the la<;t currently 
active Window in which the button was clicked. 

b% The left button status Since the mouse was moved last, 
Contains a 4 if the button was chcked and a 0 if not. 

40 WHILE Xl~ < S40 
ao OOSUB 200 
eo ASK MOUSE X'. Y'. B' 
70 IF .. <> 0 THEN OOSUB 400 
10 IIEIID 

ASK R GB ASK RCB <integer>. <variable-I>, 

<variable-2>, <variable-3> 

The ASK RGB command gIVes you the color information In the color 
register indicated by the specified integer. This information includes the 
currem combination of red. green, and blue colors assigned to that regisler. 
The corn~sponding value!'l go in the variables you provide. which are 
represented as <variable-I> through <vanable-3>. 

For example. the default value for regi'iter 0 IS: 

red = 10. green = 8, and blue = 7 
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Thu'!, the following 'Itatement: 

ASK RGB 0, R~. 0%, B~ 

h J r 6 9 and 15 .n variables R%. G%, and B%. places t e va ues 0 , • 

respectively. 

The integer you specify must be between 0 and 31, although only the first 
16 registers have colors defined. Color register values out of range produce 
an error. See the table entitled "Default Color Register Values" at the end 
of Ihis section for the default values of the first 16 color registers. 

ASK WINDOW ASK WINDOW <width~, <height~ 

BOX 

R-JOO 

Use the ASK WINDOW command to find out the size of the current output 
window. ASK WrNDOW places the width (in pixels) in the first in!eger 
variable you specify and the height in the second mteger variable For 
details on ASK WINDOW, see" File Management Commands." 

BOX(xl.yl(;x2,y2]) (,<fill>] 

The BOX command draws a rectangle that has its upper left corner at xl, 
Y 1. You can optionally specify the coordinates x2. y2 to define the lower 
right corner. Otherwise. BOX uses the lower right corner of the current 
output window. 

BOX uses PENO's curren! color and the curren! LINEPAT pattern to draw 
the box outline. The <fill> parameter should be 0 or I to mdicate whether 
to fill the box with the cUrren! PAITERN (using the current PENA and 
PENB colors)_ If you specify 0, the box IS hollow. 
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10 BOXf ;:0.20 • 80_liiIO. _1 

'When you run the program. lhe result Is 

(20,2~0)"-_ 

(80,90) 

CIRCLE CIRCLE [(x,Y)] .<radius> [,<aspect>] 

Use the CIRCLE command to draw a circle or an ellipse centered at pixel 
coordmates x,y. CfRCLE uses the current PENO color. However. it draws 
the circle in a solid line and ignores the current Ll:NEPAT panern. 

H you don't specify coordinates, CIRCLE uses the current pixel cursor 
position. You must also specify the radius. The Amiga's horizontal (x) 
units are not proportional to its vertical (y) units. The radius you specify is 

interpreted as horizontal units. 

The optional aspect parameter is the ratio of height to width: 

h/w 

The default ralio IS 111. or 1; this is a circle An ellipse with a heIght half 
its width has an aspect of 1/2, or 0.5. 
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The following CIRCLE Slalemenl draws the figure below: 

CIRCLE (30,120), 14, .25 

If you want to fill in a circle with a pattern, execute the CIRCLE statement 
first. Then execute a PAINT statement with coordinates inside the circle. 

DRAW DRAW ( [T01 xl,yl [ TO x2.y2 ... J ) [,<color>] 

R-I02 

Use the DRAW command to draw a line between the specified points. 
DRAW displays a single point if you specify only one coordinate pair. Two 
coordinate pairs describe a line. To draw a line from the current pixel 
cursor position to the poiot (xl,yl). place the keyword TO in front of the 
first pair of coordinates. 

If you place a comma and a color register number after the list of 
coordinate pairs, DRAW uses that color. Otherwise. it uses the color 
currently assigned to PENA. (If you want to use the same color wnb 
several ORA W commands, it's more efficient to assign the desired color to 
PENA first.) ORA W uses the current line pattern (see the LU\"EPAT 
command). 
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Three or more coord mate pairs describe an open shape. Unlike the AREA 
command, DRAW doesn't automatically connect the last point wIth the 
first. The number of vertices can't exceed the number of coordinate pairs 
you can fit on a single iogicalline , To make a more complex drawing. use 
the MAT DRAW command . (MAT DRAW is also a good choice if you 
want to define a shape once and use it several times.) 

10 DRAW (20.20 TO 100,30 TO 4S.120) 
20 DRAW (TO 45,50) 

When you run the program, the result Is: 

(20,20) 
(100,30) 

(45,50) 

(45,120) 

DRAWMODE DRAWMODE <integer> 

The ORA WMODE command sets the mode for line drawing. area fill, and 
text operations. Specify an integer between 0 and 2 as follows: 

o Replaces the color displayed at the drawing poim with the 
current PENA color; changes only the affected pLXeLs 
without disturbing the background. 
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I Completely overwrites the current screen display (or the 
current output window) with the PENA and PEND color~. 
For any two-color writing on the screen (for example, text 
with filled-in background or patlerned area fill), replaces 
every "t" bit with PE='iA's color and every "0" bit with 
PENB's. 

Draws on top of the background without blocking out what 
background shows through (that is, this mode performs an 
XOR-exc/usive or-on the drawmg point with the PENA 
color). If PENA's color is the same as the background, 
erases the drawing point. 

The default ORA WMODE value IS zero. If you specify an argument that is 
:Jut of range, the program uses zero. 

10 PENA '" 2: PENE = '" 
20 FONT z I" DRAWWODE 0 
30 PRINT AT(3,8), wSample texl~ 
40 AREA (10,10 TO 120.90 TO 30.60) 

When you run the program. the result Is. 

Sample Te 
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· I h AREA command for a pwgramming example of DRAWMODE Sce a so t c 
I 

FONT <integer> 

The FONT command sets the active text font to the Integer value you 

specify. The integer must be between 0 and 2: 

o Sets font al the current default size contained in the 
Preferences me. This is initially 40-column s1;',e 
(low-resolution). If you change the fonl sile to 32-column 
in the Preferences file. the machine shows 32-column (ant 
size when you turn it on. 

1 Sets font at 40-column size (40 characters per line). 

2 

Character Size is 8 by 8 pixels . (In high resolution. sets 
font at SO-column size .) 

Set fonl at 32-column size. 
wide by 9 pixels high. (In 
64-coiumn size.) 

Character size is 10 pixels 
high resolution. sets font at 

The default FONT value is zero and is initializ.ed at 40·column size. U you 
specify an argumem that is out of range. the program uses zero. See the 
ORA WMOOE command for a programming example of FONT. 

GSHAPE GSHAPE (x.y) ,<array%> [,<mode» 

Use the GSHAPE (Gel SHAPE) command to display a copy of a 
rectangular portion of the display you saved using the SSHAPE command. 
The coordinates (x,y) specify the pixel position of the upper left comer of 
the rectangle on the screen (or currem output window). 
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The SSHAPE command that saved the rectangle defmes its size. SSHAPE 
saves the rectangle in the specified integer array; you then specify the same 
array name In the corresponding GSHAPE command. 

The optional mode should be an integer from 0 to 2. one of the 
ORA WMOOE values. (See the DRA WMODE command for a description 
of these values .) The default value is zero. 

10 DIN BOXES~(500) 
~O FOR J~2 TO 50 STEP 2 
30 PENO J MOD 3 + 3 
40 BOX(50.50; 50~J, 50+J} 
50 NEXT J 
60 SSHAPE(50.50;110.110). BOXES~() 

40 GSHAPE (120.50). BOXES~() 

When you run the program. the reSUlt Is' 

(50.50) 

...J 

The orIgInal box on the left Is duplJcated on the right by GSHAPE, 
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J.I:'\EPAT 
LINEPAT <integer> 

The L1~EPAT command sets the paltern fOf hne drawing. You can specify 
any Imeger expression. but LlNEPAT uses only the low-order 16 bitsc 
LlSEPAT uses the current PENA color for the" tOO bits in the p,mern and 
leaves the "0" bits alone. For closed rigures that you define with the 
AREA and BOX commands, L1NEPAT uses the current PE:-.JO COIOf-

The default LINEPAT value is 65535 Thi<; value IS simply sixteen" I" bils 

In binary form~ 

1111111111111111 

If you execute a DRAW statement with the default pattern, it might look 

like this: 

You Can obtain a dot-dash line pattern with the following binary number: 

1001110010011100 

This translates into 156 x 256 (high-order byte) + 156 (low-order byte), or 
40092 in decimal. You specify this pattern with either of the following 
commands: 
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LINEPAT 40092 

or 

LINEPAT &B1001110010011100 

Using the new LlNEPAT pattern, the drawing above would look like this: 

LOCATE LOCATE «x>, <:I> ) 

R-108 

Use the LOCATE command to move the pixel cursor to the position you 
specify LOCATE has the effect of picking up the drawing point and 
placing it at the specified pixel coordintues. For ex,lmpll;>: 

10 LOCATE (120,10) 
20 DRAW (TO 100,100) 

These two lines position the pixel cursor at point (120,10) and draw a line 
from there to poim (J 00, J 00). 
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LOCATE is userul ror applications such as labeling business gra~hic!'i. For 
example, you can put markers at precise locations on a graph with a loop. 

as in the rollowing programming example. 

30 DRAW (23.10 TO 23.100) 

eo FOR K • 20 TO 80 STEP 20 
80 LOCATE (20. K) 
70 DRAW (TO 26. K) 
80 PRINT AT (1. (K)/8); K; 
90 NEXT K 

When you run the program. the result Is: 

IVIAT AREA 

20 

40 

60 + 

80 + 

MAT AREA <integer> .<arra~> 

Use the MAT AREA command to derine and nood rill a closed area on the 
screen. (You can use the AREA command for shapes that have rew enough 
vertices to fit on a single program line .) Each area must tndude at least 
three points. The integer you specify indicates the number or coordinate 
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pairs to read in the specified array. The array elcmcnis are the c.oordinates 
of the successive vertices. For example. when ABasiC encounters the 
statement 

MAT AREA 3, TRI%() 

the TRI%() array should have six elements that describe three points on the 
current output screen: 

xl, yl, x2, y2, x3, y3 

When MAT AREA executes, it automatically connects the last point 
specified with the first pomt and fills in the region. (See the MAT DRAW 
command for making complex open line drawings.) MAT AREA uses the 
fill pattern most recently defined by the PATIERN command. PATTER!'': 
uses the colors currently assigned to PENA and PENS. 

You can also choose whether or not to have a visible outltne by setting the 
value of the system variable OUTLINE. To get a visible outline for a 
particular shape, include the following statement before you execute the 
MAT AREA statement. 

OUTLINE 1 

If OUTLINE is 1, ABasiC uses PENO's current color and the current 
LlNEPAT pattern to draw the outline. (The default LfNEPAT pattern is a 
sohd line. sixteen "1" bits). 

If you specify the following: 

OUTLINE 0 

the outline is invisible. The pattern simply fills to the border defined by the 
specified vertices_ 
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10 DIV TR1ANGL~(lZl 
20 FOR 1_0 TO ~ 

30 READ TRIANCL~(I) 
50 NEXT 1 
80 VAT AREA 3, TRIA~CL~() 

100 DATA 200, 40, 400, 40, 300, 100 

When you run the program, the result Is: 

(200,40) (400,40) 

(300,100) 

MAT DRAW MAT DRAW <integer>,<array%> 

Use the MAT DRAW command to define and draw hnes b'€!lween the 
points you specify In the array . (You can use the ORA W command for 
shapes that have few enough vertices \0 fit on a single program hne.) Each 
shape must include al least two pOInts . The integer you specify indicates 
the number of coordinate pairs to re.ld in the specified array, Tbe array 
elements are the coordinates of the succeshive vertices. For example. when 
ABasiC encounters the statement 

MAT DRAW -4, Z% () 
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the z%() array should have eight element~ that de\cnlle four pilint\ (ll1 the 
curren! output ~creen: 

xl, yl, x2, y2. x3, y3. x1. y4 

~ t AT DRAW uses the color currentl) assi~ned \{l PESA and the current 
Ime palturn (sce the L1NEPAT command) 

Th ree or more coordinate pnirs describe an oren ~harc Unlike 1111..' ARE·\ 
and MAT A REA commands, MAT DRAW doesn't atHOnlmically conlll'ct 
the !alil point with the fIrst. 

10 DIIil 2"' ( 12 ) 
20 r OR 1_0 TO 7 
' 0 REAO Z"' (I) 
' 0 NEXT I 
40 MAT DRAW 4 , Z'Io () 

100 DATA 400. 20, ~ OO . 20. 400, 90, 500, 90 

When you run the program. the result Is : 

(400,2=0)====; 

(500,90) 



1'\1,\[' 
PAINT (x,Y) (,<mode .... ] 

The PAIST command flood fills an area .... ilh the c:urrl'nt pattern (see the 
PAITERN command). PA I !"T uses the current ORA\\'\ 10DE ilnd Ih~ 
colors currently assigned to PE;...'A and PE:"B. Depending on which mode 

you use. PAI~T can also use PESO. 

PA I;-...T uses the location (x,y) as the stnrling point for the hll. flu.' 
commilnd's behavior depends on which of the twO modes (0 or !) you USI.': 

o Fills all adjacent pixels from Ihe starling point hl tht' 
boundary defined by PENO (the outlin .... pen color), This is 

the default mode. 

I Fills all adjacent pixels thai are the same color as thai of 
the drawing poim (x.),). and SlOpS if there is another color 

For example, assume you have the fill PATIERN currently set to sixteen 
"1" bits. or a solid fill. and you have created the following figure on the 

screen thal you want lO PAINT: 

PEN A # 

PENO 
PATIERN COLOR 

• 
(40 ,50) 

The statement 

PAINT (40,50) 
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makes the drawing look like this 

• 
(40.50) 

The pattern stops only at borders de£ined by PEl"O. If you specify mode 1 
for the same drawing, i.e., 

PAINT(40.50) ,1 

It looks like this: 

In the !oiecond example. the pattern SlOpS when it encounters a different 
color th,m the color at point (40,SO) 

Graphics CommOlnd!'. 



PA'ITERN PATTERN <integer>. <array%> 

The PATTERN command lets you define the floodflil pallern used by the 
flood fill commands. such as AREA and PAINT. Specify the number of 
mtegers you want to be part of the pattern as the first argument. Then 
specify an array that contains at least that many pattern values. 

The pall ern always defines a rectangular area. The rectangle's size depends 
on the number of integers you specify and the lowest power of two they fit 

in, as follows: 

Number of 
Integers 

1 to 2 

I I 

3 to 4 

I 

[_ ----,I 

Size of 
Rectangle 

2 x 16-bit words (one word equals two bytes): 

4 x 16-bll words: 
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5 10 8 B X 16-bn words: 

I 
I 

I I 

9 to 16 16 x 16-blt words: 

The defined pattern begins relative to the current pixel cursor location and 
behaves somewhat like a "seed," In that it smoothly fills out the area or 
output window as far as it can go. 

If you wam to create the following checkerboard pattern: 

I 1 I i 2+ 
3 
4 
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specify the following PATIERN statement: 

PATTERN 4, CHECKER% ( ) 

where the first four elements of array CHECKER%O are: 

255 , 65280 , 255 , 65280 

Binary 0000000011111111 is 255; binary 1 t 11111100000000 is 65280 

For larger or more intriGate patterns, just sketch the pattern you want, 
translate It into a pattern of l's and 0'5 (a 16-bil binary number), and 
figure the decimal equivalent of the result, The decimal number is the 
integer you specify for the array element corresponding to that square. 

If your integer argument isn't a power of twO, ABasiC hils out remaining 
cells in the rectangle with all "0" bits . For example, if you specify the 

following statement: 

PATTERN 5, MISC%() 

where the first five elements of array MISC%() are : 

255,65535,65535,255,65280 

you describe an 8 x 16-bil pattern. ABasiC assigns binary 0 to integers 6 
through 8 to complete the pallern: 
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PEHA <integer> 

Use the PENA command 10 specify which color register's contents are to be 
used as the primary drawing pen color. The primary pen is the one used 
for foreground color: this includes line drawlOg, text pnnting. and the" 1 ,. 
bits in area fills, 

The argument must be an integer between 0 and 31. [f you specify a value 
thaI IS out of range, the lower five bilS are used. (Six or more bits describe a 
minimum of binary 32, which is too large to refer to one of the color 
registers.) Note that only the first 16 color registe rs are used under default 
conditions. The upper 16 (registers 16 to 31) contain duplicate color 
compositons of the lower 16 values. You must use the RGB command to 
put different values in the upper 16 regi sters . 

PENA 12 

ThiS statement sets the primary pen color to the current value in color 
register 12. The defauh values of the first 16 color registers are listed in the 
table entitled "Default Color Register Values" at the end of this subsection. 
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PEKB 

PENO 

RGB 

• 

PENB <integer> 

Use the PENS command to specify which color register's contents ilre 10 

be used as the secondary pen color. The secondary pen is the onc used for 
the background (the "0" bils) in area fill patterns. 

The diSCUSSion of range and limits of PENA values applies to PE:-.:e as w~ll. 

PENO <int.eger> 

Use the PEND command to sel the color of an area outline to the one 
currently defined for the specified color register 0 to 31. The outline color 
is the one used to enclose areas for flood filling. 

H you sel the system variable OUTLINE 1. ABasiC uses the current PEND 
value to draw a viSible outline for the shape. PEND's color is used with the 
following commands: 

AREA 
BOX 
CIRCLE 
MAT AREA 

AREA, BOX, and MAT AREA all use the current LINEPAT pattern. 
CIRCLE JUSt uses PENO'-s color to make a solid OUllme. 

If you specify OUTLINE O. ABasiC ignores the PENO color and executes 
the flood fill shapes with an invisible outline. 

RCB <integer>, <integer-l>, <integer-2>,<integer-3> 

The RGB command allows you to define the color composition In the 
bpccified register (the fust integer) _ The color is a combinonion of the red 
(integer-I). green (integer-2). and blue (intcger-3) coloro; The color 
reRi~ler you select muM be between 0 and 31. and the values you give for 
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the rc~pcU1ve color variables must be integers hetween 0 and \5. For 
example. to define pure green for color register ~, u .. e the followinll 

.. tatement: 

ROB 4, 0.15.0 

That is, the value of green is the maximum value of 15, while those for red 

and blue arc zero. 

See the table at the end of this subsection entitled" Default (:01(1r Register 
Values" for the default values of color registers 0 through 15 

SSHAPE SSHAPE (x1,yl ,x2.y2) ,<nrr8~ 

R-120 

The SSHAPE (Save SHAPE) command allows you to temporarily save a 
rectangular portion of the display. The first pair of coordinates are the 
pixel position of the upper left corner of the rectangle. The second 
coordinate pair define the rectangle's lower right corner. The integer array 
saves the display coments of the rectangle. (You must DI\tension this 
array to an adequate Size before using the SSHAPE command.) 

You can use the ASK MOUSE command to find the coordinates of an) 
position on the screen (or currem output window). You should also use the 
GRAPHIC command with a nonzero value to prevem scrolling. Suppose 
you have a figure you wam to save with SSHAPE on the screen. Just mo\'e 
the mouse to where you want the rectangle'S upper left corner, as Illustrated 
below: 
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(xl yl),- - ---, \ It .......... 
I • • I 
1 'L I 
I ,,'\\ I 

...l ___ :...J 
(x2 y2) 

Use the ASK MOUSE command in immediate mode, and record Its 
coordinates (x1.yl)_ Move tbe mouse to the lower right corner of an 
imaginary rectangle that encloses all of the figure you want to save (x2,y2) 
and once more execute ASK MOUSE. Multiply the dimension 
diCrerences-(x2-xl) · (y2-yl)-by 4, the display depth. Divide this 
number by 32 to get the number of words. The result IS the number you 
should use to DIMension the array you're saving the rectangle in. 

You may have to increase the size to which you DIMension the array if the 
rectangle crosses a word boundary (that is. an even multiple of 32 pixels) In 

one or both dimensions . Because large arrays eal up memory, keep the 
rectangle's size 10 a minimum. You'll find a programming example that 
uses SSHAPE with the GSHAPE command description. 

Graphics Functions 

PIXEL PIXEL «x> , <y» 

The PIXEL function returns the current color register number of the pixel 
at position (x,y). 
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10 •• '1111 (leG.lI) 
10 mwr -Pl .. 1 0.101' at ltO." ,_ • ,. 

'NItlft you run the pi oorarn, the 

Pl •• 1 00101' at 140,a& i. 4 

Default Color Register Values 

Reglsler No. R G B Descrlpllon 

0 6 9 15 dark blue 
1 0 0 0 black 
2 15 15 15 white 
3 15 9 10 cherry red 
4 14 3 0 fire engine red 
5 15 1I 0 orange 
6 15 15 2 yellow 
7 11 15 0 lime green 
8 5 13 0 green 
9 0 14 13 aqua 
10 7 13 15 sky blue 
11 12 0 14 purple 
12 15 2 14 vIolet 
13 15 13 I 1 Ian 
14 12 9 8 brown 
15 II 1I 11 gray 
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Speech and Sound Commands 

You can produce an astonishing variety of sounds on your Amign. You can 
create musical compositions in up to four voice~, sound eHects for games, 
auditory prompts for software-the possibilllies are limitless. You can 
even connect your Amiga to a stereo to produce hIgh-quality sound output. 
Be sure to read about sound production In the Hardware Reference 
Manual. 

Your Amiga can also speak English text or. with a little more cHart on your 
part, any text you wish. AmigaDOS must load the supporting routines into 
RAM when ABasiC needs them (they require about 30K of RAM) 
Remember that this leaves less room for your ABasiC program. especially 
for memory-hungry graphics code. 

AUDIO AUDIO <channels~,<integer> 

Use the AUDIO command to turn on or turn off sounds you described with 
a SOUND command. Specify an integer between 0 and 15 as a mask for 
the channel(s) you wish AUDIO to affect. For example. the binary for 15 
is 

1111 

Thus. if you execute the following statement; 

AUDIO 15, 1 

you enable all channels 10 emit sounds. 

To turn on sound in only one channel, specify the Integer equivalent of the 
binary number that has a 1 in that channel position and a 0 in all the 
others. Por example. to turn on channel 2 only. specify 4: 

0100 
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Speclf), one of the following values as the second argument: 

1 

o 

-I 

Turn on sound in the indicated channel(s), 

Temporarily hah the sound in the indicated channel (s). 
Data for all defined sounds are saved and can resume with 
a subsequent AUDIO command using an argument or 1 (or 
any poSItive integer) . 

Turn off the sound in the indicated channel(s). A new 
SOUND command must be executed to resume sound in 
the specified channel(s). 

NARRATE <variable~ - NARRATE ("string" [ ,<arr6~] ) 

R-124 

The NARRATE command speaks a string that is a list of phoneme codes. 
(Phonemes are the smallest units of speech, making up the syllables and 
words of spoken language.) The string can be English text that you have 
converted to phonemes with the TRANSLATES command. Or, you can 
construct your own phoneme string to make your Amiga speak however you 
wish - even in another language. (The TRANSLATES command can only 
convert English text.) See Appendix 0 for details on creating strings of 
phoneme codes. 

In general, use TRANSLATES when you want your Amiga to speak a string 
that's generated within an executing program, such as a user's response to 
an INPUT command . Create your own phoneme strings when you know In 

advance what you want the Amiga to say, so that you can "fine tune" the 
voice quality and diction. Wilh practice, you'll be able to translate words to 
phonemes quickly and easily. 

NARRATE is actually a function. ABasiC assigns a value of zero to the 
specified integer variable If it finds no errors in the phoneme string. If 
ABasiC encounters a misspelled phoneme (one that it can't recognize), the 
variable contains the siring position where NARRATE found the mistake. 
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In addition, ADasiC places the appropriate translation error code in the 
STATUS system variable. Appendix D also contains a liMing of the error 
messages corresponding to each error code. You can use these twO valuc'! 
to debug your phonemic translations. (Note that the function value that's 
returned is not valid If you use synchronization mode 1. described below.) 

Your Anuga speaks the string in the manner you describe in the specified 
integer array, using the nine arguments descnbed below. H you want to use 
all of the default values for these arguments, omit the array name. 
NARRATE automatically assigns the default values. 

Below is a list of the array element arguments and their descriptions . 

Argument Element # 

pitch (0) 

inflection ( 1) 

rate (2) 

vOice (3) 

Base pitch for the voice, in hertz . 
Specify a value between 65 and 
320. The default is 110 (normal 
male speaking voice). 

Inflection. 
values: 

Choose one of two 

o Inflections and emphasis of 
syllables (the default) 

1 Monotone (robot-like) 

Speaking rate for the voice, in 
words per minute. Specify a value 
between 40 and 400. The default 
is 150. 

Speaking voice. Choose one of twO 
values: 

o Male voice (the default) 

1 Female vOIce 
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Ar,ument Element' 

tumng (4) 

volume (5) 

channel (6) 

mode (7) 

R-126 Speech, Sound Commands 

The sampling frequency. in hert~ . 

This parameter controls the 
changes in vocal quality . Specify a 
value in the range of 5000 (low and 
rumbly) to 28000 (high and 
squeaky). The default is 22200. 

Volume. Specify a value between 
o (no sound) and 64 (loudest) . 
The default is 64. 

Channel assignment for voice 
output. Channels 0 and 3 go to the 
left audio output. and channels 1 
and 2 go to the right audio output. 
Specify one of the code numbers 
from the table that follows the 
description of NARRATE. The 
default is code 10. which assigns 
any available leftlright pau of 
channels. 

Synchronization mode . Specify 
one of the following integers: 

o Synchronous speech output. 
ABasiC waits for the 
completion of the current 
execution of NARRATE before 
processing further commands. 
The value that NARRATE 
returns (see discussion above) 
is valid . This is the default 
value. 



-\raumt>nl Element' 

conlrol (8) 

1 As) ochronou.. speech output, 
ABaslC begim executing the 
current SARRATE \Inlernl'nt 
and then immediately re~mme\ 
proce~'lng suv."equcOl 
command~. :-.JARRATE always 
return<; 0 In thiS mode. 
although it is not n valid value. 

Narrator deVice control mode. ThiS 
parameter tells ABasiC how to 
handle a second :-.JARRATE 
statement while it is executing a 
first one. ell is meaningful on ly if 
you use asynchronous speech 
output-mode I in the preceding 
parameter-for the first 
NARRATE command.) Specify 
one of the following integers: 

o Process normally. ABasiC 
finishes execuung the first 
NARRATE statement and then 
executes the second one. This 
is the defaull mode. 

1 Stop speech process 109. 
ABaslC immediately 
terminates the first !'IiARRA TE 
statement. (The second 
NARRATE IS a dummy-the 
speech string and the other 
parameters are unused.) 

2 Override process mg. ABa~IC 

immediately interrupts the flnl 
!'JARRATE !itatement and 
8xeCUle!i the !Second one. 
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'ihU • -dhlh. 1hz .1ohr (ahlli,.a,ah 
,.re.tnu! tu.p,uw5ter, .pl,4klhnx.-

.o .... WADATI ( TUTI. HOhO ) 
100 Data 110. 0,Z50, 0, 22200, 84. 10. 0, 0 

When you "'" the PlOQi am, NARRATE u ... the •• t of default argument •• xcept 
for the 1F':zJ .", rat. 

Channel Assignment Codes 

Value 

o 
1 
2 

3 
4 
5 
6 
7 
B 

Channel (5) 

o 
1 
2 

3 
o and 1 
o and 2 
3 and 1 
3 and 2 
either available left channel 

9 either available right channel 
10 either available left /right pair of channels (the default) 
11 any available single channel 

PERIOD PERIOD <integer>. <array%> 

R-12B 

The PERIOD command describes how a sound changes in pitch over its 
duration. The integer you specify indicates how many pairs of array 
elements for ABasiC to use before it begins repeating. PERIOD is an 
optional command. If you omit it. the SOUND command creates a steady 
pitch with the initial sampling period you specify in its argument list. 

The Amlga uses sampled sound. The perceived pitch of the sound depends 
on the number of samples used to describe the waveform and the samphng 
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period. Suppose your waveform comams 16 samples that you play at a 
samplmg period of 254 to produce the note A. If you cut the sampling 
period in half-to 127-you produce an A that is one octave hIgher in 
pitch. If other parameters remain the same, higher period values produce 
lower pitches, and vice versa. 

The following formula describes the relationship between snmples per 
second, time units In internal units called color clocks (279.365 
nanoseconds), and the sampling period: 

3579545 
period -

samples/cycle • cycles/second 

The numerator on the rig.ht represents the number of color clocks per 
second. The samples are the number of elements in the waveform array 
defined in the WAVE t::ommand, and the cycles are the number of times 
the entire waveform is executed , 

The integer array that you specify contains successive pairs of slope and 
destination values that represent changes in period values over time. You 
must specify an initial period value as one of the arguments for the SOUND 
command. The PERIOD command uses this mitial period as a starting 
value. The following figure shows successive pairs of slope/destination 
values that produce a slight vibrato centered at the A above middle C; 

264 

• • • • 254 
• • • • • 

244 

seconds 1/6 2/6 

• 
. ' • 

• 
• • • 

3/6 

• • • • • • • • • • • • • • • • 
• • 

4/6 

• • 

.' 
.' 

.' 
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Another formula allows you to determine the slope values in relation to 

lime. 

1092 • step-increment 
slope = 

seconds 

where 

60' (60ths of a second) 

1092 = 
65535 (the highest value in two bytes or memory) 

and the step increment is the difference between the current period and the 
destination period. The slope values must be in the allowable range of 
integers (Plus or minus 2147483648). 

Suppose you call the array VIBRATO%O and specify the initial penod 
value as 244 . A rapid oscillation between 244 and 264 will sound like an A 
(of period 254) to the ear. Further suppose that there are three up and 
down vibrato cycles per second. and thus 1/6 second elapses between each 
extreme on the above graph, Thus, the corresponding array values for the 
PERIOD command to use are: 

136500, 264, -136500, 244 

Since the cycle starts over at that point, you only need to specify the two 
stope/destination pairs. ABasiC uses the ending value of 244 and repeats 
the cycle again. The resulting PERIOD command is: 

PERIOD 2, VIBRATO%() 

See the SOUND command for a programming example that uses PERIOD. 
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OUND <variable~ _ SOUND «ch&nnels~,<overrlde,>, 

<cycles~,<init volume~,<init periodS» 

The SOUND command describes Ihe manner of executton and make .. th~ 
Amiga emit a sound in one of the audio channels. Before execullnll th~ 
SOUND command, define the waveform you want with the WAVE 
command. You can get sound out of your Amiaa using oll/y the SOli SO 

and AUDro commands . The default waveform 15 a sine wave, and the 
PERIOD and VOLUME commands are optional if you don't want the pitch 
or volume to change. 

SOUND is actually a function . The integer vanable you specify cant aim the 
channel that ABasiC assigns the sound to come out of. The first argument 
in the parameter list indicates which of the four channels are okay to emu 
the current sound, but ABaslC makes the specific assignment depending on 
which channels are available at the instant of execution. 

With practice. you'll be able to create sophisticated sound effects and 
complex music in stereo with synchronized sounds coming from several 
channels at once. You'll find details on producing quahty sound in the 
AudiO Hardware section of the Hardware Referellce Mallual. It bears 
repeating that experimentation is a great teacher . 

The five arguments are as follows: 

Argument 

channels 

Element ' 

(0) A four-bi! mask Indicating which available 
channels are to produce the sound. (Channels 0 
and 3 go to the left audio output, and channels 1 
and 2 go to the right audio outpuLl The mask i~ 

the integer equIvalent of a binary number bet\4een 
1 and 15. For example, if you want the sound 
you're defining to go to euher channel I or 2, 
specify 6, whIch is binary 0110. 
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O\ierride 

cycles 

volume 

period 

Element I 

(I) 

(2) 

(3) 

(4) 

Channel override. Specify 0 or I to mdicate 
whether you want a new sound to be able to 
override the sound currently executing in the 
speciried channel(s) . This feature lets you match 
sounds with events that occur wnhin your program 
(for example, a "boom'" when two graphics objects 
collide) . 

Cycle count; the number of times to play the 
waveform described in the last WAVE command 
Specify zero (0) for continuous sound 

The initial volume of the sound. The value must be 
an integer between 0 (no sound) and 64 (loudest) 
The optional VOLUME command uses pairs of 
slope/destination values. The first pair begins with 
the initial volume you specify here . 

The initial period of the sound (see the PERIOD 
command for a description). The pitch (how high 
or Iowa note sounds) depends on the number of 
times that the waveform is executed per sample 
period. The optional PERIOD command uses an 
array consisting of pairs of slope/destination values. 
The first pair begins with the period you specify 
here. 

The table at the end of this subsection contains the 
period values to use for the standard 
(equal-tempered) musical scale. Note that a low 
period value corresponds to a high frequency. and 
vice versa. An error results if you use a period 
value below 124. Period has a range of 127 to 
65535, but works best from 127 to 256 or from 
127 to 512 depending on the waveform. (The 
lalter range IS useful for producing lower 
frequencies, but at the same time introduces a 
whistle with the lower notes .) 
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ABas lC can execu te sounds while It continue"i proCeS!;m8 othe r !itatements 
in you r program-including other SOUND statements. This means that you 
can "stack up" several sounds to come (rom a single channell! you wan! (a 
process called queuing) Once a SOU '0 begins executing. It can te rminate 

In one of three ways: 

• The cycle count (specified as a positive numher) is exhausted. 

• Both the slope and destination values of the array used by the 
VOLUME command reach a va lue of zero (0). 

• An AUDIO command disab les the sound in the re levant 
channel (5). 

10 DIM SINEWAV$ ( 20) , PITCH' ( l O) , LOU~ ( l O) 

20 rOR 1_0 TO le : READ SINEWA~{ I ) ' NEXT I 
so FOR K_O TO 7 READ PITCH'(K): NEXT K 
40 FOR KdO TO 5: READ LOUDNESSS(K) NEXT K 

100 WAVE !, SINEWA~( ) 

110 PERIOD 4. PlTCH,," O 
120 VOLUME 3. LOUDNESS,,"() 

130 SOUND(& . O. -1. 32. 240) 
140 AUDIO Q, 1: REM- Turn it on 

leo eET AS: IF AS <> MM THEN AUDIO 9,-1 

200 DATA 0,34,54,&4.100.94,54.34.0, - 34,-54. - 94,-100,-94.-54.-34 
210 DATA 100000.250.-100000.240,-100000 . 230,100000.24 0 
220 DATA 300000,32.-100000,25.-20000 ,1 2 
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TRANSLATES <string variable> - TRANSLATES ("st.ring") 

R- 134 

The TRASSLATES command converts the EngJish string you specify into a 
phoneme string that becomes the value of the specified string variable. 
You then specify this string variable as the hrst argument for the NARRATE 
command to gel your Amiga to speak it. The limit on the resulting string 

length is 255 characters. 

If ABasiC expands your English string into more than 255 characters . an 
error results. If this happens. the STATUS variable contains the position in 
the string where TRANSLATES ran over the limit. (STATUS contains a 0 
if TRANSLATES is able to translate the entire string.) If it does ru n out of 
room, TRANSLATES always SlOpS in between words . 

If your text doesn '( fit In one translation string, just translate several shorter 
strings one after another and execute NARRATE commands to speak each 
one. ABasiC is fast enough to execute several commands (as part of a 
loop, for example) in between pairs of TRANSLATES and NARRATE 
commands without a noticeable "stutter." 

SO AS. TRANSLATES "Ther.- ' no plac. like ho •• . • 
40 X'ilo • NARRATE (AS) 

~n you run the program , TRANSLATES conv.rt. the text to •• blng of 
phoneme code. and .tore. It In AS . NARRATE mak., the AmIg,a tpelk 
the SIring according It II default parameter Nat. 
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The VOLU\lE command describe .. ho~ a $l,und chan~l'\,j in volume 
(loudne'i5) over ia durall()n The intes,er )OU pen f) tndictHe' htJY. many 
palni of array element'i for ABa~iC 10 u~t' belM£' It begin .. Tl'pl'.11inJl.. 

The array comain!li !lUcce~~I .. e pair .. of ~Iope and dl"Hin,ltion \'ahll'.... ' hl' 
SOLSD command thai !.larlS the o;ound ccmt:un ... an inlo<ll \'"Iuml' \.tlm,' 
-, he VOLUME command u~e .. Ihl!'\- .. alue a .. the \olume from which In 
begin, For example. the inillal ... alu~ ii'oen m the SOl"D comm,lnd miRhl 
be 32. The following figure shows how III u .. c that ... al~It.' ;J" il strHlinlll roint 10 
describing a typical sound envelope (the volume variation over lime Ih.11 
dislinguishe'i diHcrenl instruments and natural sound .. ) for a not~ ~Iruck (In 

n pinna: 

64 

32 

0 
seconds 1 2 3 

Suppose you call the array PIANO%(). The envelope describes a sound 
Ihat increases sharply in volume (the attack), quickly rades (the iniua! 
decay). then slowly tapers to the end or the sound (the sustain) and finally 
ends (the release). Assume you speciry an initial volume or 32 in the 
corresponding SOUND command. The corresponding array values for the 
VO LUME command 10 u:e are: 

698880. 64, -3494 40, 32, -12600, 15, -185640, 0 
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WAVE 

The resulting VOLUME command g. 

VOLUME 4, PIAN~() 

WAVE <lnieger>, <Rrrn~ 

The WAVE command describes the waveform of the next SOUND 
command to be executed. The first argument is the number of array 
elements that make a complete wave cycle, ABnsiC will use that number of 
elements and then start over at the first element with each cycle repetition. 

Define an mteger array that describes one complete cycle of sound. See the 
POKE command description for instructions on sloring byte values m 3n 
integer array. The values must be in the range of -128 to 127 The best 
quality sound uses as wide an area of thiS range as possible. 

The default waveform, a sine wave, produces a pure lone (that is, one that 
contams no overtones). The figure below shows points on the graph of the 
sine wave that correspond to array elements that describe the wave. These 
points arc called samples. The more complex a wave, the more pOlOts you 
need in order to describe it accurately. 

100 
128 

94 
64 

94 
64 

o 

-34 -34 

-64 -128 -64 
-94 -74 

-100 

Sample Points That Describe a Sine Wave 
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"Iou !'ihould mclude l:OOUgh samples to acccriteh de CrI\1t" the araph. 10 
pI xluct! moolh lound, begrn and end (he d .. t2 al 'f near the 5,lmf' ll;yc.1t" 

value 

rhet~ are a numher of ""aveforms ~'ou can ,feale 10 get dilfefenl ('lund 
qualities For example, an erratic paltern ueate .a sound ~lmllM 10 radIO 
~laIlC. or "white nojlic, W which ha5 many IJ es To create ~lne klOd 11f 
complex wavt"form. )'ou (:In ... um componenl SlOe \A: ... e- hlr cxnmrl('. Ih~ 
tw.t overwne for the wave In the pr~cedlna I'IRute I 1I WIlt.' of 11I~tH.'r 
Irl!qucnc;y than the fundamental, Thu\, fOl e\t!ry cycle of the fund.lnlenlal. 
there ilrc several cycles of the overtone. The sum of the tWt) WII'¥eIlHtII" h;l" 

.1 graph as in the figure below. 
. -

JL' -f 
\j 

\. , 

Complex Waveform as Sum of SIne Wa'l86 

Sound Functions 

11\ PLAY <yariabl~ - INPLAY «integer» 

The I'iPLAY function returns an integer value that represents which of the 
indicated ,ound channels are currently producing sound, The 10Ieger 
returned IS a 4-bil value from 0 10 IS. The IOleaer araumenl l1i also a .J bit 
number that indicate, which o f the channel! to te~t. For mo~t purposes. 
you'll wan! to "peelfy I S to le:';t all channel", 
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If INPLA Y returns zero. this means there is currently no sound in any of 
the channels. A value of 15 means that there is currently sound coming 
(rom all four channels . 

Standard Musical Scale 

Period Tone P eriod Tone 

508 A 254 A 

480 AN 240 AN 

453 B 226 B 
428 C 214 C 
404 CN 202 CN 
381 D 190 0 
360 ON 180 ON 
339 E 170 E 
320 F 160 F 
302 F# 151 F# 
285 G 143 G 
269 G# 135 GN 

127 A 
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File Management Commands 

The contents of RAM are destroyed whenever you turn off 
You must store anything you want to save on di~k in a file. 
three kmds of disk files: 

your Amiga 
ADasiC has 

• The ABaslC Interpreter ilnd the AmigaDOS operating system 
provided with your Amiga . 

• The ABasiC programs that you write. save, run, etc. 

• The data files that the ABasiC programs use. 

The commands you need to create and access data files are described in 
"Data File Commands." The commands you need to SAVE. LOAD, RUN, 
etc., your programs are descTibed in "System Commands." 

The file management commands handle communications between ABasiC 
and the disk operating system, AmigaDOS . You can mclude any of these 
commands in an ABasiC program. 

ASK WINDOW ASK WINDOW <width%>, <height~> 

Use the ASK WINDOW command to flOd out the size of the current output 
window. ASK Wll\,TQOW places the width (in pixels) in the first integer 
variable you specify and the height in the second integer variabJe For 
example, the following lines obtain and print the size of the current output 
window. 

100 ASK WINDOW wide~, hlgh~ 
110 PRINT wide~. hlBh~ 

When you fun the program. the result Ifor a wIndow that Is 220 x 100} la' 

220 100 
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SLOAD BLOAn "file-name", <address"> 

Use the SLOAD command 10 load a binary file into memory at the 
specified address. You must ensure that the address is a safe aren of 
memory-that is, one thai does not overwrue any of the program or liS 
variables. arrays, file buffers. elc . For most applications. you Can declare 
an integer array and use the array's first cell for the file's load address. 

When BLOAD executes, it checks the file for a 12-byte header thai ABMiC 
crealed when you saved the file, (See the eSA VE command for a 
description of the header.) 

You must use BLOAD for all programs thai are created by the assembler or 
other high-level language compiler. You must load the file before you call 
it. You don't need to use BLOAD to load any of the resident library 
routines (see the Amiga ROM Kernal Manual for details). ABasiC has no 
binary file equivalent of the 

RUN "file-name u 

command (that is, a command that loads and executes a binary file). 

10 DIM BACKG~( 4800) 
20 BLOAD GRAPH_OBJ , VARPTR ( BACKGR~ (O» 

. . . 

When you run the program, ABaslC loadl GRAPH_OBJ Into array BACKGRO .. . 

BSAVE BSAVE Ufile-name", <addreSSb, <length~> 

R-l40 

Use the BSA VE command to save the specified binary file in a form Lhal 
ABaSIC programs can load and use. The address you specify is the location 
where the file begins in memory, and the length is the number of bytes in 
the file. BOth address and length must be integers. 
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ABa~IC automatically asslgn~ a J 2-b)'te header to any rile you save with 
BSAVE ABaslC then uses the header when it loads the file, The header 
format is-

4 bytes We Identification (internally generated) 

4 bytes address from which file was ~aved 

4 bytes length of file (In bytes) 

Below is an example of BSA VE: 

20 BSAVE GRAPH_OBJ, VARPTR(BACKG~(O», 4786 

CHAIN CHAIN "file-name" «line number>1 [, ALL] 

The CHAIN command lets a resident ABasiC program (the program 
currently In memory) replace itselr with another ABaslC program from 
disk. You can also pass variables from the old program to the new before it 
executes . 

The chained program executes as soon as it is loaded. H you specify the 
optional line number. execution begms at that line; otherwise. the program 
starts at the first executable statement. (Remember to change the line 
number reference if you renumber the lines in the chained program.) 

The optional keyword ALL tells ABasiC to preserve all program variables 
for use by the incoming program. H you omit this keyword. you must use 
the COMMON command to specify which variables the incoming program 
will use. No te: You shou ld no t use the ALL keyword i f yo u want you r 
program to be compa tible with complied ABaslC programs. 

CHAIN IICALCS3" 
CHAIN "NEWPROG" , 1200, ALL 
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The flr~t example loads and eXCCUlC'io the I"rogram "CAI.CS]" . It ,Issurne 
thai a separate CO\-1;vtOS statement names the variables to he pre~crvcd. 
The ~econd example loads "'EWPROG." starling ext'cuticn at IlOe 1200; It 
pas~cs ALL program variables to the incomlOg prollr;lm. 

CHAr MERGE CHAIN MERGE "file-name" {.<lIne number» 

R-142 

{,DELETE <line-number> < 11 n(' numbe r I 

The CHAIN MERGE command lets you CHA IS i.\ progrnm without 
completely overwriting the resident program . In other words, it handles 
o~erJays, which are program segments that are traded 10 and out of RA\'I by 
a controlling program when memory is scarce. (See also the ~ I ERGE 
system command.) CHAI~ MERGE saves all variables. statements, and 

options. 

H you execute a CHAIN MERGE command in a subroutine, It preserves 
the subroutine stack (the return address, and so COrlh). Optionally. )'ou can 
delete a line or a range of line numbers 10 the resident program as you 
merge the two programs. You must make sure not to delete the line such a 
subroutine should return to. 

The ALL keyword IS not valid with the CHAIi': MERGE command. CHAI:"\ 
MERGE preserves the most recent OPTION BASE settlOg. (See a 
description 10 "Assignment Commands. ") 

Note: You shouldn't use the C HAIN MERGE command if you want 

your program to be compatible with compiled ABasiC programs. 

ao CHAIN MERGE -SUBP2-, 1500, DELETE 2&00-

Vii,." you run the pro",am the oyeI1ay -SUBP2- ilLll'QU .,Ith the 
,,,Idlnt progi am The program delet •• llnel 2500 to the _lei of the old 
PiOOam Met p~ b.' .... at 1M 1500 
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CMD «file number>l 

The CMD command lets you redirect program output to a special device. 
such as a custom window or a data file. Ordinarily. ABasiC lists program!; 
and displays output in one window (the entire screen). You can open a 
custom window of the size and screen pOSition you want within the defauh 
window (see the WIl'.'DOW command). associating the custom window wilh 
a file number . Then use the CMD command \0 route output 10 that 

window. 

ABasiC treats all external devices (e.g., the line printer) as Wes. To route 
program output to a device other than the monitor screen, you must open 
the device as a file and associate a file buffer number with il. (See the 
special use of the OPEN command for routing output m this chapter.) The 
monitor screen is file number O. 

Once the window or "file" is open, use the CMD command to rouie 
program output to it. For example, the output of graphics commands or an 
ordinary PRIl\'T statement's text can appear in that window or file. Follow 
the CMD command with the file number. which is an integer between 0 and 
15. (The pound sign is optional.) 

If you specify a negative number. output goes both to the screen and to the 
device assigned to the file buffer number that is the absolute value of the 
argument. For example, 

OMD -4 

sends output to the screen as well as to the device you assigned to file buffer 
number 4. When you want ABasiC to resume sending output to the default 
window, execute another CMD command with either no argument or an 
argument of O. Note that ABasiC automatically executes a CYiD 0 
statement when you close a window or a device. 
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The CMD command only sends output that is generated by an executing 
program or an immediate mode statement. This means you can'l route 
system command outpUl, such as program listings or debugging information, 
in this manner , 

Below are sample programs for routing output to a custom window, a data 
file. and the line printer . 

100 WINDOW n, 10,10,150,100, "SId ALLWINDOW" 
110 cwo Nl 

• • 

1~0 DRAW (10,10 TO 40,10 TO 10,50) 
HlO PRINT AT (1, 7); "This is art?" 

When you run the program. the result Is; 

SllALL WINOO\l' 

This is art7 

eo OPEN "0", ' 3, .. .. YYILE" 
eo C .. O 3 
70 PRINT AT (0,0): "this output ioas to WVFILE" 

When you tun the program, the text from line 70 18 atored In the sequential 
data file MYFILE . 
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200 OP&~ ~O~, .2, ~PRINTER-

210 CMo .2 
220 PRINT "This will sppear on the line printer_" 

2~0 CliO 0 
260 PRINT ~ThlS will appear on the monitor scre.n_ ~ 

When you run the program, all output between IIn8 210 and 250 g099 to th. 
line printer Line 250 redirects output back the monitor lore8n. 

COMMON COMMON <variable> [ , variable . . . 1 

Use the COMMON command to name which variable(s) to pass to a 
chained program , (See the CHAIN command .) The CHAIN command 
includes an optional keyword, ALL. When you use It, all the outgoing 
program's variables are shared with the incoming program . If you don't use 
the ALL keyword, you must use COMMON to state which specific variables 
the two programs share. 

Allhough the COMMON command can appear anywhere in your program, 
it's a good practice to place it at or near the beginning. COMMON must 
execute before the CHAIN statement that it affects. 

10 COMIION AVEI, REP$, TOTAL 

90 CHAIN "SALES~, 1.500 
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DEF FN DEf fN<variable> «variable list» <expression> 
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Use the DEF PN command to define your own functions. You mu~t u~c 
Ihls command to describe the function before you can execute it The 
function name-the (lrst variable you 5pecif~--can be any valid vnrtable 
name. The variable list can include numenc and string variable!'.. In .my 
order, 

In the definition of the funcllon. you can include variables that arc not In 

the variable list you specify. When }'OU do so, ABasiC substlttltcs the 
existing variable value into the expression If a vanable in the definition 
does appear in the argument (variable) list. ABasiC U'ioes its corresponding 
value in the statement that calls the function at run time. 

To call the function, use the FN keyword followed Immedi31ely by the 
variable name (with no blank between them). Follow that with the 
argument list in parentheses, entering values in the same order as the 
corresponding variables in the function definition . You can't use array 
values with the DEF FN command. 

Note that with use r-defined functions the function name can't appear in the 
definition , causing the function to "call itself." (This process is called 
recursion.) You cause stack overflow if you auempt to define a recursive 
function. 

10 Z_2 
20 DEF FNTWOTIME (X.Y ) • Z-X+2.Y 
30 paIHT -Fir. t t t e. :- ; TNTWOTIME (3, 4) 
40 PRINT - N •• t tie.: - i YNTWOTIME (4 . 6) 

\\/hen you run the program, the f •• un I •. 

,int lh • . 14 
next li.. 11 
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OIR (or DIRECTORY) OIR [ "filo SpN:" 1 

DIR. or DIRI!CTORY, lists alllhe files defined by "file spec" on the scnll:tn 
(or on the current output device). If you use DIR alone. AB""iC lists nil the 
nIes in the current directory. Some examples of the opllonlll file 

speCIfication are as follows; 

"<dirname>" 

"DF'o: " 

Lists all the files in the specified directory. 

(Where n is an Integer denoting thc dri\'C 
number.) Lists all the files and subdirectories 
in the root (highest level) directory of Ihe 
specified drive. 

See the AmigaDOS Users Manual for details on further file specification 
options . Below are a Cew examples . 

orR 

DIR "dfO:" 

DIR IIgraphdir" 

LIB CALL LIBCALL <pointer%> ,<index%>, <array%> 

Use the UBCALL command to call a resident library function (see the 
Amiga ROM Kernaf Manual for details) or an assembly language routine. 
The (irst argument is the called routine's pointer, or the library base 
pointer The second argument is the index into the library (unctions. 
LIBCALL passes the values In the first 16 cells of the integer array 10 

registers 00-07 and AO-A 7, respectively. On return, it passes the register 
values back to the Integer array. 

You don't need to initialize the array before the call, unles'i the routine 
needs those values, However, you mliSt dimension the array to alieast 16 
before LI BCA LL execu tes, 
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If you are calhng an assembly language routme. you must ht!.t load it into 
memory (see BLOAD) . Then specify Its staning addre!i!i as the pointer and 
specify an Index of zero (0) . 

The following programming example shows how to open the Exec library 
for the purpose of obtaining the pointer to the library function you want to 
call. The example uses a system variable EXECBASE. which contains the 
pointer to the low level library contamlng the Open Library (unction. 

10 DIM AftOWl(lO) 
• • 

100 LlaNAM' • -rraphic librar,· + ohr'(O) 
110 ~(O) • 0 REM - pa.. to ra,l.tar DO 
120 Aft0B5(i) • VARPTR(LIBNAM') + 1: alX - p ••• to reI AI 
130 LI.CALL (EJECBASE • -401 . AKOS~(» 
140 OKAPHPTRI • ARC&I(O) 

OPEN "<mode>". #<file number>, "file-name" 

A special form of the OPEN command opens a devIce, such as the hne 
primer. to reroute output with the CMD command . ABaslC treats external 
devices as special forms of files . The OPEN command described in .. Data 
Files Commands" has several modes . Only mode "0." which opens a rile 
for sequential output, is valid in device-related operations. 

To route program OUlpUl to the line primer, use : 

OPEN 110", # <file number>, "PRINTER" 

You must use the LIST command with the file number option to route a 
program listing to the line pnoter. The above statement IS only valid for 
output that an executing program generates. 

To route program output to a data file, use ; 

OPEN "0" I lI<file number>. "file-name" 

See the CMD command for programmina examples usma OPE:"oi 
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PEE K 
PEEK IV 
PEEK L 

PEEK «integer expression» 

PEEK W «integer expression» 
PEEK_L «integer expression» 

The PEEK functions give you access to the contents of uny addre!ls In 

RAM. The integer expression represents the address you want 10 PEEK 

into: 

PEEK returns the byte value at the speclflcd Address . 

PEEK_W returns the word value (16 bits) at the address. 

PEEK_L returns the long-word value (32 bits) at the address. 

Clearly. the value of the specified expressions for the word and long-word 
forms of this function must be even. 

PRINT PEEK L(EXECBASE) 

returns the address of the pointer to the Exec library. 

PRINT PEIDK(SINEWAV%(O» 

returns the first value in the waveform array SINEWA V%O· 

POKE 
POKE IV -
POKE L 

POKE <integer-l> ,<integer-2> 

POKE W <integer-l> .<integer-2> 

POKE_L <integer-1> ,<integer-2> 

The POKE commands insert values into any address in RAM. The first 
Intege r expression represents the address where you want to Insert the 
value. The second integer is the value you want 10 place at that address: 
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POKE Inserts a byte value at the specified address . 

PEEK_W inserts a word value (16 bits) at the address. 

PEEK_L inserts a long-word value (32 bits) at the address. 

Clearly, the value of the specified expressions for the word and long-word 

forms of this command must be even. 

Only the low-order part of a 32-bit value is Inserted into memory with 
POKE and POKE_W; the high-order part is Ignored . For example, if you 

use these commands with the following 32-bil value : 

R-110 

100000001010000000000000\00000001, 

I byte I 
I 

word I 
long1word 

I 

ABasiC ignores the high-order part (the leftmost 16 bits). POKE_ W stores 
257 (the decimal equivalent of the rightmost 16 bits) in the speCified 
address. POKE stores 1 (the binary equivalent of the rightmost eight bits) 

in the specified address. 

One very useful apphcation of POKE is in creating sounds for your Amiga. 
"Phe WAVE command supplies a sound's waveform in the form of an 
integer array, yet the values are bytes. Since ABasiC assigns each integer 
array 4 bytes per cell, you must have a way of loading byte values into the 
array. The following programming example shows how to use POKE for 
this purpose. 

1Q DIM HOISrI(52) 
• • • 

&0 1* • VARPTK (NOIS~ ( O» 
ao rOK K • 0 TO 51 
70 POK! 1* + k. 8INEWA~ {K) 

10 IfIIT k 
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T he above program assumes you have already initialil.cd the SINEWAV% 

array values . 

1\ote: Use th is gro up of commands with cautio n . Yo u can ea s il y d es troy 
valua ble memo ry contents a nd cause unpredi c ta b le r esults by inserting 

values al the wrong loca tion . 

SCRATCH SCRATCH 10 file-name " 

Use the SCRATCH command to delete the specified disk file . You can use 
SCRATCH in either immediate or program mode . You can't delete a file 
that IS currently open; if you try, an error results. 

You can use SCRATCH with any type of disk file-binary, ABasiC 
programs. data files. etc Below are examples of the SCRATCH command. 

10 SCRATCH "BKU?" 

SCRATCH "MYPROG" 

SCREEN SCREEN <mode%> , <depth%> , <top%> 

The SCREEN command lets you create a custom screen with a higher 
resolution 'Ind/or a greater number of available colors than the ABasiC 
dt!ru\JIt screen . An Amign scraan serves as a backdrop for one or more 
windows (see the W INDOW command). A window provides a place for 
line I:!nlry or program output, whereas a screen defines the appearance of 
that output In terms of number of colors. number of pixels and characters 
per Hne. and so on 
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In AU.me, resolution changes only affect the horiwntal number of pixels. 
The number of scan hnes (the vertical re'iolution) is !iet at 200 and can only 
be changed with a machine language program. Use one of the following 
Integer values to set the screen mode: 

o Selects 320 pixels per hne. 

1 Selects 640 pixels per line. 

Specify an integer value between 1 and 5 for the screen depth The number 
of available ,olors on a screen depends on how many planes define it. The 
tOlal possible colors are the nth power of 2 for a depth of n. Thus. a depth 
of 1 has a maximum of two colors-blue and white. A depth of 2 gives you 
a choice of four colors. 3 gives eight colors. and so on. 

The depth of the default ABastC screen is four-hence 16 colors are 
available when you run ABasiC. Each plane you add to the display 
provides more colors. but it also requires substantially more memory. Thus. 
you'll have 10 consider the memory Iradeoffs in requiring a rich variety of 
colors for your graphics. 

The last argument-top% denotes the tOp of the custom screen you're 
defining. You can display full-color, high-resolution graphics in the 
boltom half of the screen while listing debug output an the top half in 
low-resolution white on blue. Screens automalically extend to the entire 
width of the monitor, so no width parameter is needed. The top of a 
custom screen you define extends to the boltom of the monitor. 

Once your ABasiC program is flOished With a high-resolution screen, 
execute a second SCREEN command if you wish to return the screen to 
default condition: 

SCREEN I, 4, 0 

ABasiC recognizes only one active screen at a time . 

• 100 
Ito JOO 400 10 -"'.tApld 
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SHfLL SHELL "system command st.rlng" {,If<Iilenumber· 1>. 

N<filenumber-2>1 

The SHELL command lets you execute an AmignDOS (operating system) 
command within a running ABasiC program. Certain operating system 
commands are not appropriate. because they affect the currem line. rather 
than the ABasiC line in which the SHELL statement appears. For 
example. HELP lists the line that produced the most recent ABa~jC error 
for edillng purposes and thus has no use within an ABaslC program. 

The SHELL command can process background tasks. such as printing out a 
report, wilhout interrupting the other work the program has to do. Use the 
optional me numbers to route output from hie 1 to file 2. Otherwise, the 
output goes to the monitor screen. 

SLEEP 

110 SHELL ~type FEBSALES to LP" 

When you run the program, it prints the data file named FEBSAlES on 
the line printer. When finished, the program returns control to ABasIC. 

SLEEP <numeric expression> 

The SLEEP command suspends execution of {he ABasiC program for the 
number of microseconds (millionthS of a second) you specify in the 
expression, In other words, SLEEP is a built-in "wait" loop which slows 
down execution. The numeric expression should have an Integer va1ue. 

The longest wait a single SLEEP statement can effect is 2147 seconds. 
Longer delays must be made with a loop. 
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20 PJlIN'T ~Hold every thinI" .. 
",0 SLEEP :1-10'" 
40 PRINT -Okay, ,0 ahead.-

When you run the program, the result Is' 

Hold every thin, I 
Okay. iO ahead, 

(Walt for 5 seconds) 

SYSTEM SYSTEM 

Use the SYSTEM command to exit from ABasiC into the operatmg system. 
AmigaDOS. You can use SYSTEM within an executing ABasiC program. 
but it exits both from ABasiC and the program that was running. On the 
other hand. SHELL allows you to execute system commands from within a 
running program and returns control to the next statement in that program 
when the commands finish. 

SYSTEM 

35 SYSTEM 

WINDOW WINDOW I<file number>. <x~. 

<y%>, <'.1.1.>, <hb [. tI title" 1 
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The WINDOW command opens a custom window for your program input 
and output. Normally, ABasiC displays both program line listings and 
program output in a single window the size of the entire screen, Usmg 
WINDOW, you can display program output in a small portion of the screen. 
You can even direct output to diHerent windows withlO the same program. 

Pollow the command with a file number. which can be any integer between 
1 and 1 S. Pollowing the file number, specify a list of integers that define 
the wJndow's upper left corner coordinates (x%. y%). its Width (w%) , and 
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it!'l height (h%). ABasiC interprets these value'> as pixel value';, rather \h'll1 

character values After the list of wmdow dimension values, enter lhl' 
window title in quotes. POr example, the following WINDOW command 
creates the window in the figure below: 

WINDOW HI, 100,10,140,100, "Mywindow" 

My Window 

Once you open a custom wmdow with the WINDOW command. you can 
then use the CMD command followed by the window's file number to direct 
your program outpUllO it. CMD also echoes (automatically prints keyboard 
input) INPUT command responses and prints INPUT prompts in the 
window. You must click in the CUSLOm window before typing a response to 
an INPUT command, 

Use the SCREEN command to change the resolution and/or display depth 
before you open a window that you want to display a different resolution or 
depth. 

10 SCREEN 2, 6. 0, 200 
20 WINDOW _2, 10. 100, 840. 100, ~bottO.M 
30 CKD 1 
40 paINT "This _ill appear in the botto. halt of the 

.onttor scr •• n." 
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Data File Commands 

You can :store much of the information-number!'. Ii<;(<;, of name!., 
addre!'.~es. and so forth-that you use with your ABa'iiC programs a~ dilltl 

files You can create and use two type~ of data file .. with ABasiC 

• A sequential rile IS simply a long string of characters stored on 
disk. When you open a sequential file to .lccess its information. 
your program must read the entire file from the beginning. 

• Random access files arc groups of data. called records. thaI arc 
organiz.ed Into data items called fields. You can directly, or 
randomly. access individual random access rile records without 
reading through the entire file . 

Below are descriptions of the commands you can use to creale. read from. 
and add to data files in ABasiC. Each descripuon includes the type of rile 
to use It with. The ABasiC file-related functions follow the command 
descriptions . 

APPEND APPEND lI<file number>. "file-name" 

R-IS6 

Use the APPEND command to open an existing sequential file for 
additional output (that is. to add data to it). ThiS command is the same as 
mode "A" of the OPEN command. APPEND sets the file marker. the 
place where data Will be added. at the end of the file. 

Therilenumb.ryouspecirymus'beone'ha'youhaveno,assl~ed'oany 

other open file; It can be an integer between 1 and 15. This number 
assigns an mput/output file buffer to the file; any actIvity with that fde uses 
that buffer until the file is closed. 
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20 APPEND #1. MPROSPECTS· 

~o PR I NTt l. NEWS. REVISED' 

When you run the prooram. the file la opened and the new string data are 
written at Its end. 

CLOSE CLOSE [ #<file number>, N<file number> ... l 

Use the CLOSE command to end activity and close a data HIe. CLOSE 
frees the disk buffer space assigned to the specified file number(s). The 
me must already be open via an OPEN statement. 

You can use the command alone to CLOSE all currently open files, or you 
may specify one or more files by file number with the optional part of the 
statement. For example, if you opened two files and associated file 
numbers 3 and 5 with them. you can close both with the smgle statement: 

CLOSE 113, #5 

Note! The system commands NEW, RUN, CLEAR, and SYSTEM 
automatically close all open disk files. 

FIELD FIELD lI<file number>, <field width> AS 

<string variable> { , <field width> AS 

<string variable> .. J 

The FIELD command allocates space for variable values in random access 
fl]e buffe rs. All data must be 10 string form before you send it to the file 
buffer, including numbers. (See the MKDS. MKIS. and MKSS functions 
for conversion.) You must use a FIELD statement to set up transfer of 
Information between random access file buffe rs and program va riables, 
"lthough PIELD does not actually transfer the data. 
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GET# 
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The file number you specify must match the one you a!>signed the file when 
you opened It. The field width is the number of bytes to ,I~sign \() th~' 
associated string variable, by means of the AS keyword. Determine l'ac;h 
field width by the maxImum number of bytes the value will require (c g., 
four bytes for a double-precisIOn variable). The FIELD statement. 

FIELD #4, 20 AS NAtJlES, 30 AS POSS 

assigns the first 20 bytes of the buffer to NAMES and the next 30 bytes to 
POS$, 

Don't use a variable that appears in a FIELD statement wilh any of the 
assignment commands, such as LET, =, or INPUT~ if you do, the variable'~ 
pointer moves to memory that's reserved for strings or numeric variables 
instead of the file buffer. 

The sum of the fleld widths can't exceed the record length you assigned 
when you opened the file . (See the OPEN command.) The default record 
length is 128 bytes, and the record limn tS 4096. You can use as many 
FIELD statements as you wish, even if they refer to overlapping field 
spaces . For example. the two statements : 

FIELD U6, 20 AS X$, 40 AS Y$, 10 AS ZS 

and 

FIELD 116, 70 AS Q$ 

indicate Ihat the fields X$, YS, and Z$ are all included in QS. See RPl.;T# 
for a programming example that uses FIELD. 

GET lI<file number>, <string variable> 

The GETIt command reads a single character from a sequential data file 
into a ftle buffer. The file number you specIfy mU!-it ma!ch the one you 
il!-isigned the file when you opened It. ThiS command works a!-i the GET 
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command does for keyboard input. except that a data hie IS the source of 

characters. 

200 OP!:N"·p 11'2. wRecipel~ 

20~ lOR J 1 TO LOfI2) 
210 GET 11'2. AS RECIPES RECIPES. AS 
2!10 NEXT J 

(The LOF function, described in File-Related FunCllons. returns the 
number of characters currently in the hie.) 

I PUT# INPUT' <file number>, <variable> [,<variable> I 

The I~PUT# command assigns data from a sequential disk file to program 
variables. The file number you specify must match the one you assigned 
the file when you opened it. The van abies and the data types that you 
assign to the variables must match. 

The 1l\'PUT# command can receive three types of data: any type of numeric 
data. quoted strings, and unquoted strings. I:\PUT# skips any leading 
blanks, tabs. or carnage relUrns and takes the first character that IS not one 
of these as the first data character. Numeric data ends when the file 
marker reaches end-of-file, 255 characters, or it reaches a delimiter 
(Return. comma, space, or invalid numenc character). 

INPUTH treats strings as quoted If the first non-blank character in the string 
is a qUOlation mark; quoted strings end with a second quotation mark, the 
end of file mark, or 255 characters. 

Unquoted strings can IOciude quotation marks and end with the Return 
character, a comma. or by reaching end-of-file or 255 characters. ABasiC 
ignores trailing blanks in un quoted strings (that IS, blanks that follow the 
101M .. igniflcant character) 
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10 OPEN ~l~, '2, ~NusicLibM 

20 INPUT'2, 0', VOLVN~. CROSSR~r' 

LINE INPur# LINE INPUTN <file number>, <string variable> 

LSET 

R-16D 

The LINE INPUT# command lets your program assign an entire logical line 
of data from a sequential data file to a single strmg variable LIke the LINE 
lNPUT command for keyboard input, its limit is 255 characters, Input 
terminates with a Return character or the end-of-flle marker: the next 
LINE INPU'r# command slarts where the last o ne left off and ends when it 

finds a Return. and so forth . The file number you specify must match the 
one you assigned the file when you opened it. 

80 OPEN ~I~ #8. HPLANNING" 
90 OPEN "0" 14, ~PLANBKUPM 

100 WHILE NOT EOF(8) 
110 LINE INPUT 13. A$'PRINTI4. AS 
120 WEND: CLOSE 14, 13 

When you run the program, a new file named -PLANBKUp· is created 
that is an exact copy of -PLANNiNG· 

LSET <string variable> = "string!! 

The LSET command transfers a string into a variable assigned to a random 
access file buffer without reassigning the variable. ABaslC left-justifies the 
string within Ihe field width you assIgned (see the FJELD command). and 
pads the field with blanks to the right margtn if the string is shaner than the 
rleld width. If the string is longer than the field WIdth. the characters to the 
far right are dropped. 

You must conven numbers to strings before LSET can use them. (See the 
MKDS. MKSS, and MKIS functions ror details.) 
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OPEN 

80 YIELD #3, 16 AS AS 
100 AS • STRI~GS{20.~ · -): INPUT ~Replac •• 9nl-; is 
120 PRINT AS: LSET AS = BS. PRINT A' 

When you run the program. the result Is. 

Replacement?12341234123412341234 
................. 
123412341234123 

OPEN "<mode>". It<file number>. "file-name" 

[ ,<record length>] 

The OPEN command opens a data file for input or output. The file can be 
either sequential or random access. The file number you specify must be 
one that isn't assigned to any other currently open file; it must be an integer 
between 1 and 15 . This number assigns an input/output file buffer to the 
file; any activity with that file uses that buffer until you close tbe file. 

The file mode tells ABasiC the kind of data file it is and. if a sequential file. 
whether you are opening it for input or Output. The file modes are: 

Sequential Files 

"A" Additional output to an existmg sequential file, sets the file marker 
at the end of the file. 

"I" Input from a sequential file; sets the file marker at the beginning of 
the file. 

"0" Creates and permits output to a sequential file . 

Rnndom Access Flies 

"N" Creates a random access file. permits input from or output to the 
rile. 
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.. R" Input from or output to an existlOg random nccess hie 

When you open a sequential file with mode "0" ror output, ABasiC crentes 
the rile If it doesn't already exist. If the rile does eXiSt, OPEN "0" erases it 
and creates a new file with that name. To reopen an existing sequential file 
to add more data, use mode "A". (See also the APPEND command.) If 
you open the file with modes "A" or "I", the file mUSt already exist or an 

error resulls. 

When you open a random access rile with mode" N", ABasiC crcales the 
file If it doesn't already exist. If the flie does eXIst. OPEN "N" erases it 
and creates a new file by that name. To reopen an eXisting random access 
file to read or to add more records, use mode "R". If you open the file 
with mode" R", the file must already exist or an error results. 

The optional record length is for random access files (record length is 
Ignored with sequential files). The default record length is 128 bytes, and 
the maximum is 4096 bytes. Below are a few examples of OPEN 
statements. 

OPEN tiN" , '2, "Statements" 
OPEN "R" , #1, "Tax-Statements" , 200 

OPEN "I" , '3, uPersonnel" 
OPEN Hon • '5, "Temp" 
OPEN lIA" , '2, "Personnel" 

PRINT# PRINTH <file number>, <expression> 
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[ < , ; > <expression> ... J 

The PR INT# command works like the regular PRli\'T command. except it 
"prints" to a sequential data file instead of the monItor screen. The file 
number you specify must match the one you assigned the file when )'OU 

opened il. You can think of each PRINT# statement as a single record. 
Sequential flie "records" are simply character strings separated by RelUrn 
characters, You can include as many expressions as you wish, as long as 

their total number of characters doesn't exceed 255 characters. 
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PRI:"\'T# writes data to the hie exactly as it would prmt on the !;crecn, 
except that the file "width" IS 255. You must express exactly how you want 

the data to appear In the file uSing punctuation. For example, if you want a 

comma to print. use a statement such as the (allowing: 

280 AS "" "Choctaw": BS ... "OK" 

300 PRINT#2, AS; ","; BS 

Line 300 makes the following string print to file: 

Choc taw, OK 

PruNT# USING PRINTH <file number> USING "string"; 

<expression> ( , <expression> .. I 

The PRII\'T# USING command works like the PRlNT USI~G command. 
except that it formats data for disk files instead of the monllor screen. The 
PRINT portion of the statement is followed by "H" and the file number you 
specified when you opened the file . The format characters and syntax are 
Identical to those for the PRINT USING command (see "Input/Output 
Commands"). 

RGET# RGET H<£i1e number> [ , <record number> ] 

The RGET# command reads a record from a random access file into a file 
buffer. The We number you specify must match the one you assigned the 
fiie when you opened It. The optional record number lets you select the 
record to be read. If you omit it, the program uses record 1 or the next 
record afler the most recent RGET# or RPUT# command executed. 
However. if the last operation was an RPUT#, the same record is read back 
from the file. 

The record number must be greater than zero and less than or equal to the 
number of existing records in the file. (The LOP function, described in the 
PIle-Related Functions, returns the number of records currently 10 the 
file.) 
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, 

a05 POI 1 • 1 TO Lor(2) 
UO Iczr.n. I 
no nIT I 

In the above example, record number J IS read into the file burrer, and the 
information is available to your program Viii the \lrlnA varl3hle(s) you c,ct up 
with the FIELD statement. 

RPUT# RPUT N<file number> ( • <record number> ] 
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The RPUT command writes a record to a random access file from a file 
buffer. The file number you specify must match the one you assigned the 
rile when you opened it. The optional record number lets you select the 
record to write. If you omit the record number. the program starts" ilh 
record 1 or uses the next record after the most recent RGET o r RPUT 
command executed. However. if the last operatlon was an RGET. the same 
record is written back to the rile. 

The record number must be greater than zero; It must refer to either an 
existing record in the file or to the next record position at the end of the 
file (The LOF function, In File-related Functions, returns the number of 
records currently In the file.) You can't leave holes in a file; that is, you 
can't create record 3 If records 1 and 2 don't exist. However, you can 
replace record 3 if records I through 3 arc already in the file. 

Usc LSET or RSET to place data into variables in the file buffer before you 
write them to the file with RPUT# . 

alo OPEN -ft-, 12, -HOACCOUNT­
ato FIELD '2, 120 AS C' 

.00 poa J • 1 TO LOP(Z) 

.16 LiEf C.. -No aocount .otlyit~ thle .afttb 
no .'lIna, J 
1110 H'IT J 
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IlSET RSET <strlng varh.ble> • "slrinK" 

The RSET command transfers a string into a vanable a<;~igned 10 it hie 
buffer witheUi reassigning the vanable. RSET .... ork!i like LSET. hut \I 

right-justifies the string withm the field width you a<;slgned (see the FIELn 
command). and pads the field with blanks from the left margin If the slnni! 
IS 100 short. H the !ilring 1<; longer than the field Width, the char<tclcr~ 10 the 
far left arc dropped . See the LSET command for a programmmg example. 

You must convert numbers to strings before you can RSET them See lhl' 
MKDS. MKSS, and MKIS (unctions for detai ls. 

WRITER WRITEN <file number>, <expression> [ ,<expression> .. J 

The WRITE# command works like WRITE, but It sends data to a sequential 
file instead of the monitor screen. The file number )'ou specify must match 
the one you gave the file when you opened It. You must OPEN the hie in 
mode "0" or "A" or use the APPEND command to open it. 

If you plan to read the data back into memory with a series of I'PUT# 
statements, WRITE# is preferable to PRIl\.'T#. WRITER inserts quotes 
around strings and commas between items alongsIde the data in the file. 
This results in the exact form in which INPUT# uses the data. 

The expressions )'ou specify can be string or numeric data types. In 
addition to quotes and commas, ABasiC Inserts a Return and hne feed after 
the last item on the list. 

20 APPEND '2, -ElectU •• -
• 
40 KWH • 34.276 
60 KI • -A •• r ••• Kilo.att Houra per ••• k­
eo WlITz'a, KI, KWH 

When you run the program. the folowlng data ar. wrltt ... In the fit! 
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Fil e Input/Output Functi ons 

CYD 

CVI 

CVS 

R~ I 66 

CVDf"string"J 

L ~(! the CVD function to convert an 8-b)le 'Innj:! III <I doUhll!~ prl'cl ... ion 

number. ABaslC stores numbers in T"ndom aeee"<; fdes as 'trln~.~. so \OU 
mU'i1 convert the strings back \0 nurnhero; wheon you reat! the dilla troMl Ihl' 
file. (See the MKDS function to convert numhers lO slrinp. ... for till' 
storage.) The value of the number docsn't throu!:h such cnnwtsiom, iI~ 
long as you specify the data Iype consiMcntly . 

If Ihe string is shorter than the required length. it Hi padded 10 the right with 

binary zeros. 

30 fIELD t4. 4 AS XS , 4 AS YS, 8 AS Z$ 
~o RCET_4 
~o I' = CVl(X$) JI = CVS{YS) 
60 K ... CVD(ZS) 

CVI("string") 

The CYI function works like CVD, except it converts a 4-byte string mto an 
integer. See the description of CVO for a programming example. 

CVS("string") 

The CVS function works like CVD. except it converts a 4-byle 'itrinS?; Into a 
,ingle-precision number. See the description of CVO for a programmjn.: 
c)(ampi£! 
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LOC 

Lor 

EOf«tile number» 

The EOP function detects the end-ol-hle marker ...... hen a sequenllil hie i .. 

open for mput (mode uJ") When you write 10 a "equenlial file. ABasiC 
notc5 where it ends. You can Ulie this function to control program now by 

te5ting for the end-of-file . EOF returns a 0 (false) if it hao;n'l reached the 
cnd-or-flIe marker and a -1 (true) if II ha!! 

An error rcsuhs Ir you attempt 10 write p<l!tl the end of the file or if yO\l uo;e 
Ihis function while the file is open for OUtput (modes "0" or .. A ") , 

10 OPEN ~l", #2, ~Quiz.zes" 

40 INPUTt2. SCORE, AV! 

80 IF NOT EOf(2) THEN 0010 40 
90 CLOSE .. 2 

LOC«file number» 

You can use the LOC function with random access or sequential files . With 
random access files (mode "R" when you OPEN the fIle). LOC returns the 
current record number; that is, it returns the record most recently read with 
GET or written with PUT. With a sequential ,rile (mode" I", "A". or .. 0" 
when you OPEN the file), LOC returns the number of characters that have 
been read or writlen since the file was opened. 

SO OPEN "R", '1, ~Expen5e5" 

00 RC!T.n. C'!I. 
80 IF lOC(l) > 2~ THEN COTO 90 

LOf«file number» 

Yuu can t1'\e the 1.0F function with random acce'>s or sequential rile~ \\ nh 
,J random ;tcces~ hie. LOF return'i the number of record~ in the hIe ..... ote 
that if yuu crented the hie with the current proaram, the value returned IS 
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zero. LOF is useful with the RGETII or RPUTII commands, because they 
must refer to a valid record withm the file. 

With a sequential file, LOP returns the number of char3C1ers in the file. For 
files opened for output (mode "0" or "A "), LOF returns the same value as 
the LaC function; for flies opened for input (mode "I"), LOF returns the 
total number of characters in the file. 

20 OPEN ,. R", 3 "My file" 
30 1\'" = LOf'(3) 
00 PRINT 1\";" records in file" 

M KD$ MKDS«numeric expression» 

rvIKI$ 

The MKO$ function converts a double-precision number to an a-byte 
strmg to use m random file buffers . You must conven numbers to string 
form for entry into data files in ABasiC. See the CVO function to reconven 
the string form to numeric. 

40 NK = 12300.4~e789 
~o FIELD K2 , 11 AS Z$ 
so LSET Z$ = IoIKD$(NN} 
70 RPUT K2 

MKI$«numeric expression» 

The MK IS function converts an Inleger to a 4-byte strtng. 

M KSS MKSS«numeric expression>} 

The MKS$ function converts a smgle-precision number to a 4-bYle string. 
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System Commands 

AUTO 

You can't use some ABasiC commands wllhm a program TYPically. these 
system commands. as they are called, allow you 10 control an cnme ABa.,iC 
program, rather than specify an action in that program. Por example. the 
LOAD command copIes an existing ABasiC program into RAM from disk. 
LOAD is JUSt one of several system commands the operatmg system. 
AmlgaDOS. uses to manage the riles to and from disk. Other system 
commands perform operatIons on portions of the progrnm once II is in 
RAM The LIST command is an example of this type. 

Several commands, such as CHAIN. relate closely to the operating system. 
yet they can be included as statements in an ABaslC program. CHAIN and 
other commands relating to files are covered in the subsection .. File 
Management Commands ." 

In addition to the system commands, you can only use the EDIT command 
and the various debugging commands in immediate mode. Descriptions of 
these commands are in their own subsections. 

AUTO [<line number>] [ .<integer> ] 

Use the AUTO command to turn on automatic line numbenng. Once it is 
on, just enter a logical line and press Return. ABasiC automatically assigns 
the line the next available number , Below are the different forms of this 
command and their effects: 

AUTO 

AUTO n 

Generates Hne numbers in increments of ten (the 
default). beginning with line number 10 

Generates line numbers in increments of ten 
beginning with line number n (n must be an Integer 
between 1 and 65529). 
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CONT 

AUTO n,m Generates line numbers in Increments of m, 
beginning at line n (where n is between I and 
65529). 

Press Ctrl-C to turn AUTO off. 

CONT 

The CONT command restarts tne execution of a program that was holted by 
a STOP command or by pressing Ctrl-C. CONT restarts the program at 
the command that follows the poim where execution stopped. 

COl\.TT has no effect if the program stopped because of an error. CONT 
also won't work jf you edit the program In break mode . Naturally, COl"T 
doesn't work in program mode: a program that IS already executing can't be 
continued , CONT preserves the values of variables and arrays and leaves 
the data in file buffers inract. 

You can use COl\.TT to help debug a program. lnsen STOPs in the program 
to separate program segments. Then run the program one segment at a 
lime. using CONT to cominue after each segment executes. After 
debugging. remove the STOPs and run the entire program. 

DELETE DELETE [-) <line number> [-] [<line number>] 
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Use the DELETE command to delete one or more program lines from 
resident (currently in RAM) ABasiC program You must specify the line 
number or a range of line numbers to be deleted. DELETE uses the same 
conventions as the LIST command to specify hne ranges. although if you 
use DELETE without a line number or line range. It results In an error 
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FIJIT EDIT 

u'ie the EDIT command to enter the ABa~iC hne editor. See "Ediling 
Commands" for a description . 

H ELP HELP 

LIST 

The HELP command prints the program line in which an error hn~ 

occurred - HELP has the same effect as typing 

LIST . 

(that is, LIST followed by a period). See" Debugging Commands" for 
details , 

If no error has occurred, HELP displays the message: 

No error line set 

The value of ERL (the error line number system variable) is zero until an 
error occurs. 

LIST [N<file number>] {<line number>] (-] [<line number>j 

The LIST command displays the resident ABasiC program on the monitor 
screen, It displays program lines in numeric order. from the lowest to the 
highest number. If the program is longer than 23 lines (the default windo .... 
capacity), the hnes scroll off the screen one by one 10 make room for ne .... 
hnes. 

Press Cttl-O 10 freeze Ihe display al any pain!. Press Ctrl-D a second lime 
In continue the LlSTmg and scrolling You can use LIST to dIsplay a 
program on-screen for editing. Once the program linel; are on-screen, uw 
tt1l> line t!dilor to mOdify hnc" or reenler them 
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The LIST command has a number of options that display diHerent portion!. 

of a program: 

LIST <line number> 

LIST <line number> -

LIST - <line number> 

LIST <line number> -
<line number> 

Displays the given line. 

Displays all lines in the program. 
starting from the given line number 
and ending at the last line of the 
program, 

Displays all lines from the lowest 
line number to the given line 
number, 

(The first line number mUSt be 
lower than the second.) Displays 
all lines from the first given line 
number up to and including the 
second line number, 

To send a listing to the line primer. use the following LIST option: 

OPEN no" .1I<£ile number>, "printer" 
LIST 1I<£ile number> 

You must first execute an OPEN# command (see "File Management 
Commands"). treating the line printer as a file, Then execute a LIST 
command followed by a pound sign (#) and the file number you assigned, 
You must put a blank between the LIST command and the pound sign. For 
example, type the following commands to hst lines 30 to 60 on the line 
printer: 
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LOAD LOAD <file nQme> 

Use the LOAD command to load an existing ABasiC program from disk 
into RAM. Before it loads the program. LOAD closes all open files and 
clears variables and data from a program previously in memory . 

You must type the file name exactly as you saved it. See the SAVE 
command for instructions on saving a new program; see the REPLACE 
command for instructions on saving a revised version of an eXisting 

program . 

LOAD "APROGRAM 11 

The quotes around the file name are optional. 

MERGE MERGE "file-name" 

Use the MERGE command to load a program into memory without 
completely overwriting the resident program. (See also the CHA1N 
MERGE option of the CHAIN command.) MERGE saves all variables, 
statements, and options. 

MERGE doesn't destroy any of the resident program, except where line 
numbers conflict, as shown by the follOWing example. 
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40 REM - 11nes 40 to eo 
00 REM 
eo REM 
SAVE "OLDPROO" 

N" 
The object of the (ame 
ia t.o wipe out 

20 REM 
30 REM 
.0 REM -
60 REM 
eo REM 

all the opponent's st.ones 
by surroundinr the~ 
wi th your own 

MERCE "OLDPROG" 

When you MERGE and then list the new program. the result Is' 

20 REM The object. of the ga~e 
30 REM i, to wipe out 
40 REM 11nes 40 t.o 60 
'0 REM 
eo UM 

If any line numbers in the MERGEd program duplicate those already in 
memory, MERGE replaces the old lines. 

NEW NEW 

The NEW command erases an ABasiC program from RAM and clears the 
variables, arrays, and other ABasiC values. j EW provides a clean RA \.1 
area for a new ABasiC program. If you leave an old ABaslC program in 
memory while you lype in a new program, parts of it might remain and mix 
in with your new program. 

Use the NEW command with care: once it clears out an old program. the 
program is erased and can't be recovered unless you saved It as a disk file. 

All ABasiC programs are slored In 

LISTed once they are In memory. 

System Commands 
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being read by others. CHAI' the following program aher your prOaTilm 

fLnishes running : 

10 END 

This substitutes an uninteresting program Into RA;vt and clears your 

program 50 that others can't LIST it. 

RENAME RENAME "old filename" TO "new iilename H 

The RENAME command lets you change the name of a disk file. including 
bOth ABasiC programs and data files . The following statement: 

RENAME "letters2" TO Hletters" 

changes the existing file named "letlers2" to "letters." 

RENUl\IBER RENUMBER [line numberl (, increment] [. first line] 
{.last line] 

You can change existing line numbers with the RENUMBER command. A 
common mIstake is to number hnes tOO close together and not leave room 

for new code to be added. 

The RENUMBER command has a number or options: 

RENUMBER 

RENUMBER n 

----------

Generates new line numbers 10 

increments or ten (the default), 
beginning wah line number 10. 

Generatcs new line numbers 10 

incrementS of ten beginning with line 
number n (n must be an integer 

between I and 65529) 
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RENUMBER n.m 

RENUMBER n,m,O 

RENUMBER ,m,o 

REI'ruMBER n,m,O.p 

Generate!t new hne numbers In 

increments of m. beginning at linc n 

Generates new line numhers In 

increments of m. beginning at lin\! n 
staning from old line number o. 

Generales new line numbers from line 
10 in increments of m, SIn.rting from 
old line number o. 

• Generales new line numbers 10 

increments of m, beginning at line n. 
Numbering starts from old line number 
o and ends with old hne number p. 

Other forms are possible; juSt use commas to indicate whether argument 
indicates "n," "m," "0," or "p ." 

The last option is especially useful if you want to change a section of 
existing lines into a subroutine. For example. you can RENUMBER lines 
30 through 85 to 200 through 300 (in increments of 10) with the statemenl: 

RENUMBER 200, ,30,85 

Then add the following lines to the revised program; 

30 COSUB 200 
... 
190 END 

• • 

310 RETURN 
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IlliPLACE REPLACE [<filename>} 

[,<line number> - <line number>] 

RUN 

Use the REPLACE command to Siore an ABasiC progrnm that has already 
been saved on disk. U you don't specify the rile name. REPLACE saves Iht! 
resident program, replacing the original version. 'Nhcn you load n 
program, ABasiC remembers the name of the hIe and writes over the old 
version on disk. 

If you specify a file name, REPLACE stores the resIdent program under 
that name, rather than using the name by which you LOADed the file. (You 
can use SAVE just as easily if you specify a file name that doesn't already 
exist.) 

If you specify a line number or a range of hne numbers. REPLACE stores 
only that ponion of your program. If you leave out the line number list. the 
entire resident program is Slored . Below are a few examples of the 
REPLACE command: 

REPLACE 
REPLACE "NEWVERSION" 
REPLACE n NEWPROe II , ;1.000 -
REPLACE , -500 

RUN [<filename:>] [,<line number>l 

Use the RUN command to start execution of the ABaslC program currently 
in RAM. If you don't specify the optional file name or line number. RU:-.;r 
begins execUlion of the resident program at the first (lowest-numbered) 
hne. 

When you specify a file name, ABasiC loads the program with that name 
(residing on disk) into RAM and executes it. Before the program is loaded. 
ABasiC clears RAM of any resident ABasiC program. Thus, )'ou should 
use this form of the command wllh caution. 

System Commands R-I71 



SAVE 

R-178 

If you follow RUN with a comma and a Ime number, execution of the 
resident program begins at the specified line number. If the line number 
you specify isn't in the program, an error results. 

Each time RUN executes, it clears RAM of all previously stored variable!'>, 
arrays, user-defined functions, and other values. Only the ABasiC program 
itself remains. This is identical to the effect of the CLR command and 
gives the ABasiC program maximum amount of free RAM m which to run. 

You can also RUN a disk file (that is, load and execute a program) using a 
starting line number. If you do this, separate the file name from the 
starting line number with a comma. (See the LOAD command for il 

description of loading ABasiC files from disk .) 

Below are some examples of the RUN command: 

RUN "PROGRAMl" 
RUN "TICTACTOE", 500 
RUN ,400 

SAVE <file name> 

The SAVE command stores a new ABasiC program on disk. Once you 
LOAD the program and make any changes in it, you must use the 
REPLACE command to store the revised version. Attempung 10 SAVE a 
file that already exists on disk results in an error . 

All ABasiC programs are stored in ASCII format, 50 you can use this 
command to save a program that another ABasiC program CHAINs lOla 

memory. (See the description of the CHAL command for further 
information about program chaining.) 

SAVE "NEWFILE" 
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Debugging Commands 

Quite often the hardest programmmg errors, or bU8S, to find are the mOst 
simple ones. ABa siC provides an extensive set of tools with which you can 
monitor your program for errors. ABaslC IOstamly rejects a syntax error in 
a new line. A syntax error is one in which the command or keyword 
spelling is wrong. the statement's elements are not in the right order. 
required punctuation is missing, and so forth. 

However. there are many errors that ABasiC can't field for you-namely. 
logic errors. These are mistakes in the structure of the program: the 
manner In which you set up flow of control. the arithmetic expressions to be 
evaluated. and so forth. 

The ABasiC debugging commands let you follow the values of specific 
variables. slow down program execution to a smgle statement at a time, and 
use other aids to find what's keeping your program rrom running properly. 
The debugging commands. like other system commands, can't be used as 
statements m an ABasiC program. except where noted. 

You can press Ctrl-D to temporarily bait debugging output. The output 
consists mainly of a listing of certain lines and variable values. Press Ctrl-D 
again to continue the display of debugging output. This output typicaJly 
displays a one-letter symbol denoting its type. For example. an "rot appears 
in front of the output of the FOLLOW command, and a "b" appears in 
front of each line listing of the BREAK command, 

BREAK BREAK [<line number> - <line number> J 

Use the BREAK command to step line-by-line through a running ABasiC 
program. If you don't speCify the list of line numbers, BREAK begins with 
the first executable statement and halts at the conclusion of each Ime of 
code, As each line finishes executing, the line and its output (ir any) are 
printed. 
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You can resume execution of the next line with the CONT command (~ee 
"System Commands" for a description). If you want to check .. specific 
portion of the program, you can list onc line number or a range of hne 

numbers. 

BREAK remains In effect. even through multiple runs of the program. 
you execute an UNBREAK command to turn it orr. 

20 roft I • 1 TO 2 
30 PRINT "Clva 1118 a " 
40 NEXT I 
50 PftlNT "Break!" 

BRUK 30-
RUN 

Whan you enter the lines. type BREAK 30-. and then run the program. 
the result Is. 

b 30 PRINT "Cive IDe an 
Br CONT (antar CONT In Immedlata mode) 
Civa IDe a 
b 40 NEXT I 
Br CONT 
b 30 PRINT "Cive IDe a" 
Br CaNT 
Clve lie • 
b 40 NEXT I 
Br CaNT 
b 60 PRINT "Break I " 
Br CONT 
Break I 
Br 

until 

ERROR ERROR <integer> 

R-180 

The ERROR command simulates an ABasiC run-time eTTor within a 
program, It also sets the system variables ERR (ABa'HC error code 
number) and ERL (line number of most recent error) as though an error 
had Occurred. Specify the error code you want to simulate 10 the numenc 
expression. 
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You can simulate one of the ABaslC error codes and ~ct an error (rop (a 
portIon of your code to which control goes in case of an error). If an error 
trap is in effect when the ERROR statement executl's, pro~ram control goes 

to the error trap. 

The ERROR statement StopS the program (or statement) and prints the 
error code number if no error trap is set 10 your program or if you issue an 
immediate mode commilnd with a mistake in it 

Two system variables assist you in both immeditlt~ and program mode; 

ERR Holds the error code number of the las\ ABa1uC error Ihnl 

occurred . 

ERL Holds the hne number in which the last error occurred (If 
no error has occurred, the value is 0. ) 

For example, you can test your error trapplOg code by Simulating an error 
that might occur In your program with ERROR. Error traps tYPically 
mclude tests for speCific error codes or a range of line numbers In which the 
error occurred. By checking the values of ERR and ERL. you can tell 
whether the code works as you expect it to . 

10 ON ERROR COTO 100 
• • 

46 ERROR 2 
• • 

100 IF ERR = 2 THEN PRINT ERR$(2) 
110 IF ERL > 1500 THEN RESUME 1000 
120 RESUME 50 

When you run the program, line 45 senda control to line 100. This It • handy 

way to tett your error trapplnQ code 
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ERRS 
ERR$ «integer» 

ERRS IS a function that TelUrns the error message tha t corresponds to the 
integer you specify. If this value IS not one of the ABaslC error codes. 
ABasiC prints message number 0, "Underined error." 

See th e ERROR command fo r a programming example. 

FOLLOW FOLLOW <variable> [ .<variable> ... ] 

R-182 

Use the FOLLOW command to track the values of selected va riables 
throughout a program's execution. The variables cannot be arrays. Each 
time a listed variable's value changes, that value is printed together wi th the 
number of the line that caused the change. 

F OLLOW remains in effect until you turn it orr using the UNFOLLOW 
command. Executing a NEW or LOAD command. which resets the 
va riable you are tracking. also turns off FOLLOW. 

10 X ::::t 10 
20 COSUB 100 
• • 

80 END 
100 X ~ X+2 : PRINT X 
120 RETURN 

fOLLOW X 
.UN 

When you run the program , the result Is : 

t " • 10 At line 10 
t XI • 12 At line 100 
12 
ok 
UNFOLLOW 
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HELP 

",ollce how ABa<;IC perrorms: an automatic l)pe cono,.erslon Ilf vilriahll' X 10 
XI, 'ilnct! the default variable Iype i'i singie-precl<;ion 

HELP 

The HELP command displays the program line thaI i<; the current vnluc pf 

the system v(lriable ERL (error line). (See the ERROR command for a 
description of ERL.) If no error occurred while the program mn. HELP 
prints the followmg message: 

No error line set 

Otherwise, HELP lists the line number where the la.st efTOr occurred. 

TRACE TRACE [<line number> - <line number> I 

Use TRACE to step through program execution line by line and print the 
specified lines as lhey fun . TRACE doesn't interrupt program execution. as 
BREAK does. If you omit the list of hne numbers. TRACE sleps through 
the whole program and prints each line just before it executes. 

If you include a line number or a list of line numbers, TRACE prints only 
the specified lines before it exeCUIes. However, the entire program runs. 

The TRACE command remains In effect until you turn It off using the 
UNTRACE command. 
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10 rOR I • 1 TO S 
20 azM- Thi. prorra. doe. nothin, very .ell 
30 NtlT I 

TIlAC! 20 
RUN 

When you run the program with TRACE In effect. the r •• lIt" 

t 20 R!III- This proere. doe. nothine very .ell 
t 20 REM- This proerall doe. not.hin, very .ell 
t 20 REM- This pro,ra. do •• not.hlnr vary •• 11. 
ok 
UNTRACE 

TROFF TROFF 

TRON 

R-184 

The TROFF (TRace OFF) command turns off the eHeclS of the TRO:-': 
command. (See the description of TRON for an example.) 

TRON [<line number> - <line number> J 

The TRON (TRace ON) command lets you selectively trace the 
hne-by-line execution of a program As each line executes. its line 
number and the value of all currently active variables print. enclosed 10 

square brackets. This way. you can see how values are changing and the 
exact line that causes those changes 

The TRO command remains in eHect until you turn it orr with the TROFF 
command. 
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10 X • 2 : Y • S 
20rOIlJ - 2TOS 
SO paINT X.J , Y+J 
40 HEXT J 

TIlON SO- 40 
0l1li 

When you run the program with TRON In e"eot , the re.ult I. ; 

( SO ) 4 II 
(4 0 ) (S O) II g 
(4 0 ) 
ok 
TROY" 

The Une number I. followed by the values of J , X, and Y, and th.n the ".' , output , 
If any . 

UNBREAK UNBREAK 

The UNBREAK command turns off the BREAK command. (See the 
description of BREAK for an example ,) 

UNFOLLOW UNFOLLOW 

The UNPOLLOW command turns off the POLLOW command, (See the 
description of POLLOW for an example.) 

UNTRACE UNTRACE 

The UNTRACE command turns off the TRACE command. (See the 
description of TRACE ror an example.) 
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Appendices 

Appendix A: Quick Command Refer en ce 

Arithmetic Operators 

+ Adds; concatenates strings R-ll 

- Subtracts ; negates R-ll 

• Multiplies R-ll 

I Divides R-ll , Converts to integers and divides R-ll 

• or .. Exponentiates R-12 
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Une Editor Commands 

EDIT 
(down arrow) 
(left arrow) 
(right arrow) 
(up arrow) 
L 

R 

Esc 
C 
D 

H 
I 

K 

s 

x 

Z 

A 
E 

Q 

Operators 

Rela tiona l O pera to rs 

< 

> 
<-
>= 
<> 

A-2 Appendices 

Starts edit mode at specified line 
\I1oves cursor down one line 
~10ves cursor left one character 
\!loves cursor right one character 
Moves cursor up one line 
Moves cursor to start of logical line 
Moves cursor to end of logical line 

Exits insert mode 
Replaces speCified character(s) 
Deletes speCified character(s) 
Deletes characters to cursor's right 
Starts insert mode 
Searches for specified character 
and deletes characters to its right 
Searches for specified character 
and moves cursor to It 

Moves cursor to end of logical hne 
and enters insert mode 
Deletes carriage return 
Restarts edit, ignoring all changes 
Exits edit mode, saving all changes 
EXIts edit mode, ignoring all changes 

Equal 
Less than 
Greater than 
Less than or equal 
Greater than or equal 
Not equal 

R 18 

RIB 
R- 19 
R-19 

R-18 
R-19 

R- 19 

R- 19 
R-19 
R-19 

R-19 

R-20 

R-20 

R-20 

R-20 
R-20 
R-20 
R-20 
R-ZO 

R-21 

R-22 
R-22 

R-22 
R-22 
R-22 
R-22 



Logica l Operators R-23 

AND Performs logical "and" R-23 

EQV TeSts eqUivalence R-24 

IMP Tests implication R-24 

NOT Negates expression R-25 

OR Performs logical "or" R-25 

XOR Performs exclusive "or" R-26 

Assignment Commands 

= Assigns value to variable R-28 

CLR Clears dynamic memory R-28 

DIM Sets maximum number of elements 
for array R-29 

ERASE Erases current array values and 
releases reserved memory R-3! 

LET Assigns value to variable R-32 

OPTION BASE Starts array element numbering from 

o or 1 R-32 

RANDOMIZE Reseeds random number generator R-32 

REPLACES Replaces substring within existing string R-33 

REM Denotes beginning of comment R-33 

SWAP Exchanges values of specified variables R-34 

InpuliOutput Commands 

DATA Lists values for a READ statement 

to use R-35 

GET Gets a keyboard input character, If 

any was input R-36 

GETKEY Waits for and gets a keyboard input 
character R-37 

GRAPHI C Sets mode of coordmale interpreta-
tion to character or pixe l values R-36 
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I"PUT Assigns keyboard input to ~pecified 

variable(s) 

I~PUT# Assigns sequential file data to 

specified v3T1able(s) 

LINE INPUT Asslg.ns mput string to speCIfied 

variable 

LINE INPUT# Assigns sequential file record to 
specified variable 

PRINT Prints specified string and/or 

variable(s) 
PRINT ATO Prints specified string andlor 

variable(s) at specified location 

PRINT INVERSEO Turns inverse video prlnting on 
or off within print siring 

PRINT USING Prints specified string andlor 
variables using specified formal 

READ Assigns item(s) from DATA statement 
to specified variable(s) 

RESTORE Resets pointer to specified DATA 
statement 

SCNCLR Clears screen or current output 
window 

WIDTH Sets tine width for screen or 
printer output 

Soreen Position Functio ns 

POS 

SPC 

TAB 

A-4 Appendic~s 

Returns number of characters primed 
since last line feed 
Inserts specified number of blanks 
in prim string 
Inserts specified number of blanks 
from left of screen In prim string 

R-39 

R-41 

R-41 

R-41 

R-42 

R-44 

R-45 

R-46 

R-52 

R-53 

R-54 

R-54 

R-55 

R-55 

R-55 

R-56 



Program Flow Commands 

E:--JD Denotes end of program R-57 

FOR ... TO .. . STEP Repeats exeCUlion of a program loop 

a specified number of nmes R-58 

GOSUB Sends program conuol to a 

subroutine R-59 

GOTO Jumps program exeCUlion to 
specified line R-61 

IF . .. GOTO Performs conditional jump to 

specified line R-62 

IF . .. THEN ... ELSE Performs conditional execution of 

specified statement(s) R-62 

NEXT Defines end of loop R-64 

ON ERROR . . . GOSUB 
Defines starting line of error 

lrap subroutine R-66 

ON ERROR ... GOTO 
Defines starting line of error trap R-66 

ON ... GOSUB Defines muhiple branch to 

subroutines R-67 

ON ... GOTO Defines mulliple branch R-68 

RESUME Defines point of return from 
error trap R-69 

RETURN Denotes end of subroutine R-70 

STOP Halts program execution R-70 

WEND Defines end of indefinite loop R-72 

WHILE Defines start and condition of 

indefinite loop R-72 

Functions 

Arithmetic R-74 

ADS Returns absolute value of argument R-74 
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COOL Converts argument to doublc-
precision number R-75 

e lNT Converts argument to integer R-76 
CSNG Converts argument to single-

precision number R-75 
DEC Returns decimal eqUivalent of 

specified string R-76 
EXP Returns e to specified power R-76 
FRE Returns number of bytes remaining 

for program in RAM R-77 
FIX Truncates argument to next lower 

Integer R-77 
INT Rounds argument to next lower 

mteger R-78 
LOG Returns the nalural logaruhm 

(base e) of argument R-79 
LOGIO Returns the logarithm (base 10) 

of argument R-79 
MOD Returns the remainder after diVision 

of first by second argument R-80 
RND Returns random number 

between 0 and 1 R-80 
SGN Returns sign of argument R-8I 
SQR Returns square root of positive 

argument R-82 
VARPTR Returns address of specified 

variable or file buffer number R-82 

Trigonometric R-83 

ATN Returns arctangent of argument R-84 
COS Returns cosine of argument R-8~ 
SIN Returns sine of argument R-8 4 
TAN Returns tangent of argument R-84 
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Stri ng 

ASC 

CHRS 

HEXS 

INSTR 

LEFn 

LEN 
MIDi 

OCTS 

RIGHTS 

SPACES 

STRINGS 

STRS 

VAL 

Graphics Commands 

ANIMATE 

AREA 
ASK CURSOR 

ASK MOUSE 

Returns ASCI J code of specified 
character 
Returns the character of the 
specified ASCII code number 
Returns hexadecimal equivalent of 
argument in string form 
Returns position of searched far 
suing within target string 
Returns specified substring from 
beginning of target sIring 
Returns length of specified string 
Returns specified substring from 
target string 
Returns octal equivalent of 
argument in string form 
Returns substring from specified 
character from end of target string 
Inserts specified number of blanks 
10 print string 
Returns string of specified char-
acter and specified length 
Converts numeric argument to 

a string 
Returns numenc value of specified 
string 

Controls and animates sprue(s) 
on screen 
Draws closed shape for nood filling 
Fetches current cursor position In 

specified COOrdinate variables (x,y) 
Denotes mouse position and whether 

R-86 

R-86 

R-87 

R-87 

R-88 

R-88 
R-89 

R-90 

R-91 

R-91 

R-91 

R-92 

R-92 

R-93 

R-96 
R-96 

R-98 

bUllon was pressed R-98 
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ASK RGB 

[ ASK WI"OOW [ 

BOX 
CIRCLE 
DRAW 

DRAW\10DE 

FOl'T 

GSHAPE 

LlNEPAT 
LOCATE 

MAT AREA 

MAT DRAW 

PAIi'.'T 

PAlTER.'1 
PENA 

PENB 

PENO 

RGB 

SSHAPE 

A-8 Appendicu'i 

Fetche<. color compo<;ttion (r.g.h) 
in o;pec]fied color regi~ter 
Fetche<; current output ..... indow· .. "Ile 
10 Width & height variable ... 
Draws a box on screen/\\tndtw. 
Draws a circle or ellipse 
Draws line(s) between coordanatc" 

R-IOO 
R-IOO 
R-IOI 

using PE:-':A (forcground) color R-I O~ 

Defines forc /background pen hch<LvlOr 
for line. areil. and lext operation.. R-IOJ 
Defines text fOnl to use (40 or 
32 column) R-I05 
Di'iplays previously saved rectangll! 
in current screen/window R-I05 

Defines hne pattern for PE:\A/PE:\O R-t07 
Places pixel cursor at specified 
position 

Defines array of closed area coor­
dinate pairs for nood fill 
Defines array of line draw coordinate 
pairS usmg PENA (foreground) color 
Flood fills enclosed area from speci-

R-I08 

R-I09 

R-Ill 

fied poinl to confining borders R-113 
Defines £load fill pattern R-115 
Assigns primary (foreground) graphics 
pen to specified color register R-118 
Assigns secondary (background) 

graphics pen to specified color register R-119 
Assigns outline graphics "pen" to 

specified color register R-119 
ASSigns specified color composition 
(r.g,b) to speCified color register R-119 
Saves specified rectangular display 

for graphics use R-120 



Graphics Fu nclions 

PIXEL RelUrns current color register number 

at specified pixel local ion 

Sound and Speech Commands 

AUDIO 

NARRATE 
PERIOD 

SOUND 

TRANSLATES 

VOLUME 

WAVE 

Sound Funclions 

INPLAY 

Turns defined SOUNO(s) onloff 10 

specified channel 
Speaks specified phoneme hst 
Describes pitch array in 
slope/destination pairs 
Emits a sound in the specIfied 
manner from selected channel(s) 
Translates English string to phoneme 
list for NARRATE to use 
Describes volume array (envelope) In 

slope/deslination pairs 
Defines waveform data array for 
the next SOUND command to use 

Returns channel mask denoting which 
channels currently emitting sounds 

File Management Commands 

ASK WINDOW 

BLOAD 
BSAVE 

Fetches current output window's size 
in width and height variab les 
Loads specified binary file 
Stores specified binary file to disk 

R-121 

R-12! 

R-I23 

R-124 

R-128 

R-J31 

R-134 

R-J35 

R-J36 

R-J37 

R-137 

R-139 
R-140 
R-I-lO 
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A-IO 

CHAI!' 

CHAI ~ \tfERGE 

CMD 

COMMON 

DEF FN 

DIR 
LlBCALL 

I OPEN I 
PEEK 
PEEK L -
PEEK W -
POKE 

POKE L -
POKE_W 
SCRATCH 

SCREEN 

SHELL 

SLEEP 

SYSTEM 

WINDOW 

Data File Comma nds 

APPEND 
CLOSE 
FIELD 

GETN 

Appendices 

Replaces current with specified 
program and executes It 

\'1erges curren! with specified 
program and executes result 
Routes program input/outpUl to 

speCIfied file, Window. or device 
Preserves specified variablec; for 

chained program 

Defines user function 
Lists specified directory 
Calls library or assembly lanuage 

routine 

Opens specified file or device 
Returns 8-bit value at address 
Returns 32-bit value at address 
Returns 16-bit value al address 
Stores 8-bit value at address 
Stores 32-bn value at address 
Stores 16-bn value at address 
Deletes specified file from disk 

Sets size. resolution. and depth 
for output window(s) 
Executes system command string. 

returns control to executing program 
Suspends execution for specified 

time 
Relurns control to AmigaDOS. exits 
ABasiC 
Opens a custom output window 

Opens sequential file for more output 
Closes specified hie or device 
Defines data format for random 
access file records 
Fetches character from sequenlill file 

R-14t 

R-142 

R-143 

R-14S 

R-\46 

R-147 

R-147 

R-148 

R-149 

R-149 

R-149 

R-149 

R-149 

R-I.J9 

R-ISI 

R-ISI 

R-IS3 

R-IS3 

R-lS4 

R-1S4 

R-ISS 

R-IS6 
R-157 

R-157 

R-ISS 



ISPUTN Assigns sequential file data to 
specified variable(s) R-159 

lI:\E Il'.'PUTN Assigns sequential file record to 
specified variable R-16O 

LSET Transfers and left-justifieo; string 
mto file buffer field R-160 

OPEN Opens specified data file R-tfl t 

PRINT' Prints string to sequential hie R-162 

PRINT# USING Prints formatted output to 
sequential file R-16l 

RGET# Fetches one record from random 
access file R-16l 

RPUT# Writes record to random access file R-164 

RSET Transfers and right-justifies stong 
into file buffer field R-165 

WRITE# Prints and formats data to 
sequential file R-165 

File Input/O utput Functions 

CVD Converts 8-byte string to 
double-precision number R-166 

CV[ Converts 4-byte string to integer R-166 
CVS Converts 4-byte string to single-

precision number R-166 

EOF Indicates whether end of file reached R-167 
LOC Returns # of file characters read 

(sequential) or record /I (random) R-167 

LOF Returns # of characters in file 
(sequential) or # of records (random) R-167 

MKDS Converts double-precIsion number 

to strmg R-168 

MKIS Convens integer to strmg R-168 

MKSS Converts single-precision number 

to string R-168 
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Sys tem Comma nds 

AUTO 
COl\'T 
DELETE 

( EDIT I 
( l-fELP J 
LIST 
LOAD 

MERGE 

NEW 
RENAME 
RENUMBER 

REPLACE 

RUN 
SAVE 

Debugging Commands 

BREAK 

ERROR 

ERRS 
FOLLOW 

HELP 
TRACE 
TROPP 
TRON 

UNBREAK 
UNFOLLOW 
UNTRACE 
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Automatically numbers line') on cntry 
Continues execution after break 

Deletes specified line(s) 
Turns on line editor 
Prints error line 
Lists specified line(s) 
Loads specified program 
Merges speclried program with 
resident program 
Clears memory for new program 

Renames a file 
Renumbers current program hnes 

Stores new version of existing 

program rile 
Executes program 
Stores a new program on disk 

InserLS breaks between lines 
of executing program 
Simulates an error 
Permits printing of error message 
Prints vanable value(s) 
during execulion 
Prints error line 
Prints executing lines 
Turns off TRON 

Prints variable values during execution 
Turns orf BREAK 

Turns off POLLOW 
Turns off TRACE 

R-169 
R-170 
R-t 70 

R-171 
R-171 
R-171 

R-173 

R-173 
R-174 

R-175 
R-174 

R-175 
R-I77 

R-178 

R-179 

R-180 
R-182 

R-182 
R-183 

R-183 
R-184 
R-184 
R-185 
R-185 
R-185 



Appendix B: Error Codes a nd Messages 

ABasiC Error Codes 

Code 
Number Message 

o Undefined error 
1 (unused) 

2 
3 
4 

5 
6 

7 

8 
9 
10 
II 

12 
13 
14 

15 

16 
17 

18 
19 
20 
21 
22 
23 
24 - 49 

50 
51 

52 
53 
54 

Syntax error 
RETURN without GOSUB 
Oul of data 
Illegal function call 
Number lOO large 
Out of work space 
Undefined line number 
Subscript out oC range 
Array was defined more than once 
Divide by zero 
Statement illegal In direct mode 
Type mismatch 
(unused) 
String too long 
(unused) 

CONT works only in Break mode 
Undefined function 
(unused) 
RESUME outside error trap 
(unused) 
Operand missing 
Prog-ram line tOo long 
(unused) 
Field overflow 
(unused) 
Invalid file number 
File not found 
Invalid file mode 

55 You cannot OPEN or SCRATCH a file already open 
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Code 
Number Message 

56 (unused) 
57 Disk inpuLloulPUl error 
58 File exists 
59-61 (unused) 
62 End of file 
63 Invalid record number 
64 Invalid file name 
65 Invalid character in program ftle 

66 
67 - 98 

Statement with no line number 
(unused) 

99 -Break-
100 (unused) 
101 Program too large 
102 (unused) 
103 Invalid line number 
104 Variable required 
105 (unused) 
106 Expression too complex 
107 Number too large for an integer 
108 Input data is not valid; restart input from first item 

109 Stop 
110 Subroutine calls nested too deep 
111 lnvalid BLOAD file 
112 - 201 (unused) 
202 Command not allowed 
203 Line number required 
204 FOR without NEXT or WHILE without WEND 
205 NEXT without FOR or WEND without WHILE 
206 Comma required 
207 Parenthesis required 
208 OPTION BASE must be 0 or 1 
209 (unused) 
210 Too many arguments 
211-212 (unused) 
213 Function defmed more than once 
214 Jump into loop attempted 
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Code 
'umber Message 

215 Duphcate hne number 
216- 220 (unused) 
221 System error 
222 Program will not run 
223 Too many FOR loops 

AmigaDOS Error Codes 

The STATUS system variable contains the last AmigaDos error that 
occurred . 

Code 
Number Message 

102 Insufficient free store 
105 Task table full 
120 Argument line invalid or too long 
121 File is not an object module 
122 Invalid resident library during load 
123 Invalid stream control block 
182 Unexpected packet received; ignored by continuing 
185 No selected stream for ENDREAD/ENDWRITE 
186 Invalid input stream 
187 Invalid output stream 
188 Input stream replenish failure 
189 Output stream deplete failure 
195 Coroutine fault 
197 Free store chain corrupted 
198 megal QPKT 
199 Illegal PREEVEC 
201 No default directory specified when needed 
202 Object 10 use 
203 Object already existS 
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Code 
Sumber ~1essage 

204 Directory not found 
205 Object nOI found 
206 Bad stream name 
209 Packet request type unknown 
210 Stream name componenl invalid 
211 Invalid object lock 
212 Object not of required Iype 
213 Disk not validated 
214 Disk not wrne-protected 
215 Rename or alias across deVices attempted 
216 Directory not empty 
218 Device not mounted 
219 Seek failure 
220 Comment too big 
221 Disk full 
230 Requested access not permitted 
232 No more entries in directory 
286 Data block sequence number error 
287 Bit map corrupted (probably by user program) 
289 Anempt to free a key that IS alread} allocated 
290 Altempt to allocate a key that is already allocated 
293 Invalid checksum detected 
295 Attempt to free an invalid lock 
296 Disk (hardware) error 
297 Attempt to use a key that is OUt of range 
298 Requested action not recogniz.ed 
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Appe ndix C: ASCII Character Codes 

Dec = ASCII decimal code Hex = ASCII hexadecimal code 
nfa = not accessible directly from the Amiga keyboard 

Dec Hex What to Type 

0 00 Clrl-@ 

I 01 Ctrl-A 

2 02 Ctrl-B 

3 03 Ctrl-C 
4 04 Clrl-D 

5 05 Ctrl-£ 

6 06 Ctrl-F 

7 07 Ctrl-G 

8 08 Ctrl-H (or BackSpace) 
9 09 Clrl-l (or Tab) 

10 OA Ctrl-J 
II OB Ctrl-K 

12 OC Ctrl-L 
13 00 Ctrl-M (or Return) 
14 OE Ctrl-N 
15 OF Clrl-O 
16 10 Ctrl-P 
17 1 1 Ctrl-Q 

18 12 Ctrl-R 
19 13 Ctrl-$ 
20 14 Ctrl-T 
21 15 Ctrl-U 
22 16 Ctrl-V 
23 17 Ctrl-W 
24 18 Ctrl-X 
25 19 Ctrl-Y 
26 lA Ctrl-Z 
27 18 Esc 
28 IC nfa 
29 10 nfa 
30 IE Ctrl-. 
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Dec Hex What to Type 

31 IF nla 
32 20 Space (blank) 

33 21 ! 

34 22 " 

35 23 # 

36 24 S 
37 25 % 

38 26 & 

39 27 
40 28 ( 
41 29 ) 
42 2A • 
43 2B + 
44 2C • 
45 20 -
46 2E • 

47 2F I 
48 30 0 
49 31 1 
50 32 2 
51 33 3 
52 34 4 
53 35 5 
54 36 6 
55 37 7 
56 38 8 
57 39 9 
58 3A • 

• 

59 3B • • 
60 3C < 
61 3D -
62 3E > 
63 3P 1 
64 40 @ 

65 4 1 A (or [up arrowl) 
M 42 B (or {down arrow» 
~7 43 C (or I right arrow J) 
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Dec Hex What (0 Type 

68 44 o (or (left arrow» 

69 45 E 

70 46 F 

71 47 G 

72 48 H 

73 49 1 

74 4A J 

75 48 K 

76 4C L 

77 4D M 

78 4E N 

79 4F 0 

80 50 P 

81 51 Q 

82 52 R 

83 53 S 

84 54 T 

85 55 U 

86 56 V 

87 57 W 

88 58 X 

89 59 y 

90 SA Z 

91 58 I 
92 5C \ 

93 5D J 
94 5E • 

95 SF n/. 
96 60 • 

97 61 • 
98 62 b 

99 63 c 
100 6. d 

101 65 e 
102 66 r 
103 67 g 
104 68 h 
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Hex 

105 69 • 
106 6A J 

107 68 k 

108 6C I 

109 60 m 

110 6E n 

I I I 6F 0 

112 70 P 
113 7 I q 

II' 72 r 

115 7J s 
116 7' t 

117 75 u 

118 76 v 

119 77 w 

120 78 x 

12 I 79 Y 
122 7A z 
123 7B { 
124 7C I 
125 70 } 

126 7E 
127 7F Delete 
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Appendix D: Writing Phon e ti ca lly 
for the a rra te Comma nd 

This appendix describes how to specify phonettc stnng.~ to the S,lrriltor 
Speech synthesizer (through the ~ARRATE command). You don't need 
any previous experience with phonellcs or with computer or (Otell?" 
languages to learn thiS procedure. The only thing you need is a good 
dictionary. such as Webster's Third InternatIonal, to look up the 
pronunciation of words you feel uncertain about. The beauty of writing 
phonetically is that you don't have to know how a word is spelled, only how 
it is said. Narrator lets you write down the English words that come out of 
your own mouth. 

Narrator works on utterances at the sentence level. Even if you want to say 
only one word, Narrator treats it as a complete sentence. So, I\"arrator asks 
for one of twO punctuation marks to appear at the end of every sentence: 
the period (.) or the question mark (?) If no punctuation appears at the 
cnd of a string, Narrator automatically appends a dash to it. The period. 
used for almost all utterances, results in a final fall in pitch at the end of the 
sentence. 

The queStlon mark, used only at the at the end of yes/no questions. results 
10 a final rise 10 pitch. So, the question, "Do you enjoy using your 
Amign?" takes a flOal question mark because the answer is a yes or a no . 
On the other hand. the question. "What is your favorite color?" doesn't 
take a question mark and is followed by a period. Narrator does recognize 
other forms of punctuation, discussed later 10 this appendix. 

Spelling Phonetically 

Utterances are usually written phonetically with an alphabet of sounds 
called the I.P.A. (International Phonetic Alphabet), found at the front of 
most good dictionaries . SlOce these symbols can be hard to learn and are 
nOt available on computer keyboards, the Advanced Research Projects 
Agency (ARPA) developed Arpaber. a way of representing each symbol 
with one or two upper case letters. To specify phonetic sounds, l'\arrator 
uses an expanded version of Arpabel. 
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. ' hound almo"t It srecch 
A phonetic sound. or a phoneme. IS a ba~lc speec ~ . • bl d 

d do; into ~yllil e~. an alom, You can break senlences IOta war s. wor . 
b d" t" has three letter .. and syllables inlo phonemes. For example. t e wor en • - . 

(coincidentally) three phonemes If tau look at the table of phonemes, you 
find that three sounds make up the word cat· K. AE, and T. wntte~ a .. 

5 Eli ". nd T or SEIIST. Sate KAET. The word "cent" uanslates as. • ."'. a . 
h . k 'n cat the phoneme k that both words begm with c. but because I e c says I " . 

is used, You may have also noticed that there is no C phoneme. Phonetic 
spelling operates on a very important concepl, Spe ll It like II sou nds--no ( 

like It looks. 

Choosing the Right Vowel 

A-22 

Like letters. phonemes are divided into vowels and consonants. A vowel is 
a continuous sound made with the vocal cords vibrating and wilh air eXiling 
the mouth (rather than the nose). All vowels use a two-letter code. A 
consonant is any other sound, such as those made by rushing air (lIke S or 
TH) or by interruptions in air now by the lips and the tongue (hke B or T). 
Consonants use a one or a Iwo-letler code. 

Written English uses the five vowels a. e, i. 0, and u, On the other hand. 
spoken English uses more than 15 vowels. and Narrator provides for most 
of them, To choose a vowel properly. first lislen to it. Say the word aloud. 
perhaps extending the desired vowel sound. Then compare the sound you 
are making to the vowel sounds in the example words 10 the right or the 
phoneme list. For example. the" a It in apple sounds the same as the" a" in 
cal and not like the "a's" in Amiga. talk. or made. Note that some of the 
example words in the list don't even use any of the same leuers contained 
in the phoneme code. for example, AA as in hot. 

Vowels fall into two categories; those that maintain the same sound 
throughout their duration and those that change their sounds ... Diphthongs" 
are the ones that change. You may remembe r being taught that vowel 
sounds were either long or shon. Diphthongs are long vowels, but they are 
more complex than that. Diphthongs are the last ~ix vowel .. in the table. 
Say the word "made" aloud very slowly. Note how the a StMls OUl like the 
e in bet bUI ends up hke the e in beel. The a is thus a diphthong in thi .. 
word and "EY" represents it. Some speech synthesizers makC" you 'ipeelf)' 
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the changing sounds In diphthong."i as separate elements. 
assembles the diphthongal sounds for you 

Choosing the Right Consonant 

;..Iarralor 

Phoneticians divide consonants into many categories, but most of them are 
not relevant. To pick the correct consonant. you only have to pay Attention 
to whether it IS VOiced or unvoiced. You make a voiced consonant with 
your vocal cords vibrating and you make an unvoiced one with your vocal 
cords silent. Written English sometimes uses the same letter combinations 
to represent both. Compare the sound of "th" in thin and then. I"ote that 
you make the "th" sound in thin with air rushing between the tongue and 
the upper teeth. In the "th" in then. the vocal cords are also vibrating. The 
VOIced "th" phoneme is DH, the unvoiced is TH. So. the phonetic spelling 
of thin is THIHN whereas then is DHEHN. 

A sound that IS particularly subject to mistakes is voiced and unvoiced "s." 
The phonetic spelling is S or Z. For example. bats ends In S while suds 
ends in Z. Always say words aloud 10 find out whether the s is voiced or 
unvoiced. 

Another sound that causes confusion is the "r" sound. The 'anator 
alphabet contains two r-like phonemes: R under the consonants and ER 
under the vowels. If the r sound is the only sound in the phoneme. use ER 
Examples of words that take ER are absurd. computer, and flirt. On the 
other hand, If the r sound precedes or follows another vowel sound in the 
syllable. use R. Examples of words that take R are car. write. or crah. 

Using Contractions and Special Symbols 

Several of the phoneme combinations that appear in English words arc 
created by laziness in pronunciation. For example. in the word connector. 
the first a is almost swallowed out of eXistence. so the AA phoneme is not 
used and the AX phoneme is used instead. Since spoken Engh .. h oflen 
relaxes vowels. AX and IX phonemes occur frequently before I, m. and n 
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:"arrator provides a shortcut for typing these vowel combinations . Instead 
of spelling "personal" PERSIX",AXL. :"Jarrator spells It PERSII'.·UL. 
Anomaly becomes UNAAMULTY instead ofAXNAAMAXLIY and 
combination changes from KAAMBIXNEYSHIXl' to KAAMBINEYSl-tlN. 
To decide whether to use the AX or IX brand of vowel relaxation. tryout 
both and see which sounds best. 

Narrator uses other special symbols internally and sometimes inserts them 
into your input sentence or even substitutes them (or part of it. H you wi~h. 
you can type some of these symbols in directly . Probably the most useful IS 
the Q or glottal stop- an mterruption of air flow in the glottis. The word 
Atlantic contains one between the t and the 1. Narrator already know .... there 
should be one there and saves you the trouble of tYPing it. However. you 
may stick in a Q if farrator should somehow let a word or a word pair slip 
by that would have sounded beller with one. 

Using Stress and Intonation 

A-24 

Now that you've learned about telhng Narrator what you want said, ii's time 
to learn to tell it how you want it said . You use stress and Intonation to 
alter the meaning of a sentence. to stress important words. and to specify 
the proper accents in words with several syllables. All this makes 
Narrator's output more intelligible and nalural. 

To specify Stress and intonation, you use stress marks made up of the single 
digits 1-9 (ollowlIlg a vowel phoneme code. Although stress and mtonalion 
are different things, you speCify them with a single number. Among other 
things, stress is the elongation of a syllable. So, stress IS a logical 
term-either the syllable IS stressed or it is not. To indicate stress on a 
gIVen syllable, you place a number after the vowel in the syllable. Its 
presence mdicates that Narrator is to stress the syllable. To indicate Ihe 
intonation. you assign a value to the number Intonation here means the 
pitch pattern or contour of an Ullerance . 

The higher the stress marks the higher the potenllal for an accent in pitch. 
The contour of each sentence consists of a quickly rislOg pitch gesture up (0 
the first stressed syllable in the sentence, followed by a slowly decilnlOg 
tone throughout the sentence, and fmally a quick fall 10 the lowest pilch on 
the last syllable. Additional stressed syllables caU!lc the pilch to break Its 
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slow declining pattern with rises and falls around each slre~sed syllahh.' 
Narrator uses a sophisticated procedure to generate natural pitch contours 
based on your marking the stressed syllables. 

Usi ng Stress Marks 

You place the Stress marks directly to the right of the vowel phoneme 
codes, fior example, the stress mark on the word cat appenrs after tho AE, 
so the result IS KAE5T. Generally, there is no choice about the loention of 
the number, Either the number should go afler a vowel or it shouldn't. 
Narrator does not flag errors such as forgetting to mclude a Stress mark or 
placing it af1er the wrong vowel. It only tells you if a stress mark is in the 
wrong place. such as after a consonant. Follow these rules to use stress 
marks correctly: 

1, Place a stress mark in a content word. that is, one that contains 
some meaning, Nouns, action verbs, and adjectives are all 
content words. Tonsils, remove, and huge are all examples of 
words that tell the listener what they're talking about. On the 
other hand, words like but, if, is, and lhe are not content 
words. They are, however, needed for lhe sentence to function 
and so are called Junction words. 

2. Always place a stress mark on the accented syUable(s) of 
polysyllabic words, whether content or function. A polysyllabic 
word has more than one syllable. "Commodore" has ItS stress 
(or accent) on the first syllable and would be spelled 
KAA5MAXDOHR. "Computer" is stressed on the second 
syllable spelled KUMPYUW5TER. If you aren't sure about 
which syllable gets the stress, look the word up in a dictionary. 

3. If more than one syllable in a word receives a stress mark, 
indicate the primary and secondary stresses by marking 

secondary stresses with a value or only 1 or 2- For example, 
the word understand has its first and last syllables stre\'ied With 
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4. 

stand geuing primary stress and un gelling ~econdary 
Thu~ the spelling would be AH I SDERSTAE4ND. 

stre!;co. 

Write compound words like baseball or software as one word 
.' treSs mark!; but think or them as twO words when asslgnmg!; .. . . 

So, spell lunch wagon as LAHSNCHWAE2G IN. Note that 
lunch gets a higher stress mark than wagon as the first word 
generally gets the primary stress. 

Picking Stress Values 

A-26 

After you've picked the spelling and the stress mark pOSitIOns correctly, it's 
time to decide on stress mark values. They are like parts of speech In 

written English. Use this table to assign stress values; 

Nouns 5 
Pronouns 3 
Verbs 4 
Adjectives 5 
Adverbs 7 
Quantifiers 7 
Exclamations 9 
Articles 0 (no stress) 
Prepositions 0 
Conjunctions 0 
Secondary Stress 1 • sometimes 2 

These values only suggest a range. For example. to direct attention to a 
gIven word, you can raise itS value; if you want to downplay it, lower its 
value. You might even want a function word to be the focus of a sentence. 
For example. if you assign a value of 9 to the word "to" in the sentence. 
"Please deliver this to Mr. Smith," you'll indicate that the lener should be 
delivered to Mr. Smith 10 person. 
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l',ing Punc tua tion 

In addition to period ... and que ... tion mark ... S'arrator recognllc$ the d.1 .. h. 
comma, and parentheses. The comma goes ""here ~ou would normally put 
It in a written English sentence and tell .... 'i.;arrator to pau\!! with ,1 .. hllhth 
rising pitch. Indicating that there is more to come. For example. you m,ly 
Hnd that you can add more comma .. than you l1<;e 10 writlt~n English to help 
set off claus:es from each other, 

The dash IS like the comma except that the pitch does not rise !iO severely. 
Here's a rule of thumb: Use dashes to diVide phrases and comma~ to 
diVide clauses. Parentheses provide additional information to Narrator's 
mtonatlon routine. Put them around noun phrases of two or morc contCnt 
words, for example "giant yacht." Parentheses can be particularly effective 
around large noun phrases like "the Silliest guy I cver saw." They help 
provide a natural contour 

H ints for Int el ligibili ty 

Although this gUide should get you off to a good start, the only sure way to 
proficiency is to practice. Follow these tricks to Improve tbe mtelliglbihty 
of a sentence: 

I. Polysyllabic words are often more recognizable than 
monosyllabic ones. So say enormous instead of huge. The 
longer version contains information in every syllable and gives 
the listener three times the chance to hear it correctly. 

2. Keep sentences to an opumallength. Write for speaking rather 
than ror reading. Do not write a sentence that cannot be easily 
spoken in one breath. Keep sentences confined to one idea. 

3. Stress new terms highly the flfst time they are heard. 

These tec.hnlques are but a few or the ways to enhance the performance or 
Narrator. Undoubtedly, you'll find some of your own Have run. 
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