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Introduction

Perhaps the best part about working with computers is that
you get to control what happens on the screen. Most
computer applications and games allow you some degree of
control. But you really need a programming language (o
gain access to all of the computer’s power and flexibility.
The rewards are endless.

Your Amiga is an extraordinary machine. To harness its
many talents, we have developed an extraordinary
programming language——ABasiC. ABasiC 1s like ordinary
BASIC in many ways, yet it gives you easy access to the
Amiga’s high-speed graphics, sound, speech, and much

ﬂ more.
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Why BASIC? Because its instructions to the computer are similar to
English sentences, BASIC is easy to learn and use. Because BASIC enjoys
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 first. 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 capabilities this
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 descriptions include a simple
programming example.

The last section, “Appendices,” provides further reference material for A
your programming needs, as follows: i
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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 find details. Once you're familiar 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 AmigaDOS 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 AmigaDQS
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 containing 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 ABasiC icon appears, open ABasiC.
AS soon as you see the prompt

ok

' you're ready to program!

Introduction 3
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ABasiC Reference

This reference provides the information 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 within each category. At the end of
this manual, there is a quick reference of the categories
and commands. Most command descriptions include a
programming example in a shaded box that follows the

r\ explanation,
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Definition of Terms

Elements

R=2

ABasiC programs consist of a number of elements, items of information that
the internal programs need to understand your instructions. You can assign
names to some of these elements and control their values; these are called
variables. With some restrictions, you can assign to a variable any name
you wish.

You must enter other elements exactly as they appear in this reference;
these elements are commands and keywords. A command 1s like a 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 its action are called
arguments, or parameters. Each ABasiC command has its own form and
kinds of values; the command descriptions include this information where

it applies. Certain commands use one or more keywords, which further
specify the kind of action to take.

Commands and keywords make up the reserved words in ABasiC. You
must spell these words correctly. You may know what is intended 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.
Operators combine numbers and characters to form expressions. Like an
algebraic expression, an ABasiC expression must be stated in a certain way
and follow stated 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 parentheses to
group terms,

Definition of Terms




l Statements

A statement is a complete instruction for the computer to carry out. This
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 statement.

The statement syntax is the order in which the statement’s command and
other modifying elements appear. ABasiC informs you of a syntax
error—i.e., a misspelled keyword, an improper sequence of elements, or
an illegal form of command modifier——with an error message, “Syntax

error.”
You must separate each command and keyword in an ABasiC statement,
' and most of the elements that modify them, with a blank or another

acceptable character, 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
line. (The word “logical” distinguishes such an instruction from a physical
line on the monitor screen.) The colon (:) is a special delimiter that
' Separates the statements from one another in a logical line. The only limit
to the number of statements you can combine is the allowable number of

Definition of Terms R-3




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 valid ABasiC statement without 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 time. By pressing Return after entering a program line, you simply
end the line.

When you run, or execufe, 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

Constants are numbers or character strings that don’t change during

program execution. The different types of constants and rules on their use
in ABasiC follow.

Integers

You can use any integer that falls within the range of positive or negative
2,147,483,647. In addition, ABasiC treats a number with floating 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; it must be represented as

3500

If you enter a number with a percent sign that falls outside the acceptable
integer range, an error results.

Base—10 numeric notation (decimal numbers) is the default (built-in)
number base in ABasiC. You can specify integers in other bases as follows:

&B

&0

&H

&‘H

Before a number denotes binary, or base-2, numbers. For
example, &B001001 equals 9 decimal.

Before a number denotes octal, or base—=8, numbers. For
example, &0234 equals 564 decimal.

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

Q1L 23406788 ARCIDEFRF U GO

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

Definition of Terms R-5




Floating Point Numbers

R-6

A floating point number 18 a constant with one or more of the following
characteristics:

® [t has a decimal point.
® [t 1s expressed in scientific notation.
® It ends with a pound sign (#) or an exclamation point (!).

Floating point numbers can be either single—precision or double-precision,
depending on the available memory and the required degree of accuracy.
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 point). Double-precision numbers are accurate both
internally and externally to 15 digits.

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

08.3435765!

1S treated as single—precision, even though it exceeds six digits to the right
of the decimal. You can force ABasiC 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 for ABasiC to display as simple numbers. The
form 1s as follows:

mantissa e (or d) exponent

where the mantissa (the decimal part) is a positive or negative number, and
the exponent is a whole number between —38 and +38 for single—precision
numbers (denoted by e), or between —308 and +307 for double-precision
numbers (denoted by d). The exponent represents the number of places to
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move the decimal point to the right (if positive) or left (if negative) to
obtain 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 use 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 it finds
between double quotes (”) as a string constant. For example,

"FOR X = 1 TO 17"

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 quote is not required. For example:

10 IF X = 10 THEN PRINT "THIS 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

within a string. 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,

Ag = "n

d551gns an empty character string to AS,
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The limit for a character string is 255 characters. If you wish to include a
double quote as a part of the string constant, type the double quote twice:

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

produces the output

They called her "Motormouth Marge."

Variables

Programs typically perform calculations on numbers and character strings
that change in value. Variables represent items in your program that have
different values as conditions change. Normally, you assign a starting value
to a variable (that 1s, you initialize it) at the same time you name, Or
declare, 1it.

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
variable. Like ABasiC reserved words, variable names can be entered in
any combination of upper and lower case letters. There are two Kinds of
variables—numeric and string. Each of these is described below.

Numeric Variables

R-8

ABasiC treats any variable ending Iin a letter or number as a
single—precision floating point number, the default variable type. You must
end the names of other variable types—integers, double—precision floating
point, and string——with special terminators in order for ABasiC to recognize
them as such. Numeric variable type declarations are optional. However,

they are useful in some applications. Numeric variable type declarations
are listed below:

Definition of Terms




o Denotes a variable with 32-bit integer values.

! Denotes a single—-precision floating point variable. (Because
this is the default variable type, the use of this symbol is not
necessary.)

4 Denotes a double—precision floating point variable.

You can give variables any name you wish, provided you don't use any ol
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%, POINTER1%
Single—precision: N!, NUMBER, nanosecond
Double—-precision: Nonsense4#, HARRY#

When available memory is limited, assign single—precision variables where
possible. The determining factor i1s 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 a variable type and its value, the variable
type always takes precedence. For example, if ABasiC encounters the
statement:

1% = 15.56

it rounds the value to the nearest integer, 16, because I9% is an integer
variable type. (Conversely, if you assign a single-precision constant to a
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Arrays

String

R~10

double-precision variable, the data convert to double precision but only to
the original single—precision degree of accuracy.)

If there is a conflict between the value generated and the limits on the 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 description of array
declaration and its use with the DIM (DIMension) statement described
under “Assignment Commands.”

Variables

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 (§). 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:

Violet$, MONEY$, 1lollipop$

Definition of Terms




. Arithmetic Operators

Arithmetic operators usually combine two terms in a numeric expression,
Such a combination is a binary operation and results in a single arithmetic
term. Arithmetic operators are also delimiters, SO yOU don’t have to
separate them from the terms with a blank.

Numeric 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 numeric expression Is:

cnumeric expression> operator <cnumeric expression>

The arithmetic operators you can use In creating numeric expressions are
described below.

Symbol Description Result
+ Adds the two expressions. Sum
— Subtracts the expression on the right from the Difference

expression on the left.

¥ Multiplies the two expressions. Note: The Product
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 Quotient
expression on the right. If the value of the
expression on the right is zero, an error occurs.

& Converts both expressions to integers and Integer
divides the expression on the left by that on the Quotient
right. The answer truncates to a whole
number,
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Symbol

- (ﬂr ll}

Description

Raises the numeric expression on the left (the
operand) to the power specified by the
expression 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 1/125,
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 enter an exponent in fractional form
(e.g., 1/4); however, ABasiC converts it to
decimal form, so it reads 1/4 as .25. Irrational
numbers such as 1/3 can produce some
roundoff error, so that the result may be close
to but not exactly a whole number. (For

example, 216°(1/3) doesn’t produce exactly
6.)

R-12  Definition of Terms
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Special Uses of Arithmetic Operators

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

You can use the plus (+) operator to concatenate (JOin together) two string
expressions. ABasiC combines the string expressions 10 make a new string,.
Mixing string and numeric expressions using the + operator produces an
error.

10 A$="SHE STUCK TO HIM" + * LIKE GLUE"
20 PRINT AS

When you run the program. the resuit is:

SHE STUCK TO HIM LIKE GLUE

- (Unary) — <numeric expression>

When the — operator precedes a numeric expression, it 1S a unary minus.
A unary minus negates the expression; it is the same as subtracting the
expression from zero. A unary minus affects only the term that immediately
follows 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*(=3)

The parentheses separate the — and * operators.
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See “Input/Output Commands” for a description of the use of the + and -
symbols in the PRINT USING command.

Grouping Delimiters and Precedence

ABasiC normally evaluates a numeric expression from left to right, using
the following order of operations: 1) exponentiation, 2) negation with unary
minus, 3) multiplication and division, and 4) addition and subtraction. In
general, ABasiC first performs multiplication 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 following 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 2Z*W; result 1s T2
3) Add T1+T2; result is T3

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

You can bypass this precedence by enclosing a portion of the numeric
expression in parentheses. The left or right parenthesis serves as a legal
delimiter, so an additional blank isn't necessary. ABasiC evaluates all
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expressions inside parentheses, following the precedence rules within the
inner expression, before doing any other calculations. Where there is one
pair of parentheses inside another, ABasiC evaluates the inner sel first.

Below are examples of arithmetic expressions and equivalent valid
expressions in ABasiC.

Arithmetic Equivalent ABasiC
Expression Expression
3IX%4 7 34 X242
2 .
3(X + 2) 3% (X+2) 2
5—-Q(4R7) 5-Q*(4*R"3)
X
2Y-X X/ (2*Y—-X)

Conventions Used in This Reference

The command descriptions in 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:

Definition of Terms R-15
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Term or Symbol

<numeric expression>

1] String'ﬂ'

[ ]

<variable lhist>

Definition of Terms

Description

Any number, numeric variable, or valid
combination using the arithmetic operators and
parentheses. Other expressions are used
between these symbols where appropriate.

Any string constant 18 allowed; you musl
include the quotes. You can also substitute any
string variable, without quotes, excepl where
noted.

The square brackets indicate an optional
portion of the statement; they are not a part of
the statement.

Separates mutually exclusive choices 0 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 press 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 ?WD 10

ABasiC displays the following message:
Syntax Error

If the incorrect line has a line number—f{or 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 editing operations that are
available in edit mode.

Line Editor Commands R~-17
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EDIT

Cursor
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EDIT <line number>

Use the EDIT command to enter edit mode. For example, enter the
following statement to edit line 120:

EDIT 120
When you press Return, the following prints:
120 REM This 1s a sic line

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 that command. If the command
places the line editor in insert mode, all characters you type are inserted
where the cursor is positioned in the line. Return or Esc end insert
mode.

Movement

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

Operation Description

} Moves the cursor up one line on the screen (if on the first
line, the line reprints).

{ Moves the cursor down one line on the screen (if on the
last line, the line reprints).

Line Editor Commands
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Operation Description

a0 Moves the cursor to the right one character (if at the end of
the line, moves it to the beginning of the next line).

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

L Moves cursor left to the beginning of the logical line.

R Moves cursor 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 Description

Esc Exits from insert mode. ABasiC prints a dollar sign
(3) and the cursor remains in the same position.
(The dollar sign is not part of the resulting line.)

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

<n> D Deletes n characters to the right of the cursor.

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

<n> K <character>

<n> S <character>

Additional Commands
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Description

Enters insert mode. When insert mode i§s on, the
characters vou type go in front of the remainder ol
the line; existing characters are not overwritien.

Searches for the nth occurrence of the given
character and places the cursor under it. The
cursor deletes all characters between its position
and the searched for character. If it doesn't find
the character, the line does not change.

Searches for the nth occurrence of the given
character and places the cursor under it,

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 line.

The following commands affect the entire line being edited:

Operation

A

Description

Ignores 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 returns a value of =1 if the relationship is 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 (See
“Program Flow Commands” for details). The IF... THEN command uses
the =1 or O ( called a flag ) to determine what action to take. Relational
operators can also stand by themselves without the [F...THEN command,
however, you won't often use that form.

‘ | A relational operator can test the relationship between either numeric 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
ASCII values character by character, from the left to the right of each
string. One character 1s 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 shorter 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 are descriptions of the relational operators you can use in comparing
expressions, The general form is:

<expression> operator <expression>
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Symbol

Description

Returns a —1 (true) if the two expressions are 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 right, and a 0 (false) otherwise.

Returns a —1 (true) 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 right, and a 0 (false) otherwise.

Returns a —1 (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 —1 (true) if the two expressions are not equal, and a 0
(false) if they are equal.
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. Logical Operators

You typically use logical operators inside an [F... THEN command to
combine the results of relational operators. (See “Relational Operators®
for details.) The comparisons using relational operators return values that
can, in turn, be combined to yield a single truth value using logical
operators. The result of this combination is either a true flag (=1) or a
false flag (0). ABasiC uses —1 to denote truth because it 1s the logical
complement of 0 (that is, NOT (0) = =1 and NOT (=1) = 0.)

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

AND <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, or if both relationships are false, AND returns a false
flag (0).

20 INPUT NAMES

20 INPUT AMOUNT

30 IF NAMES = "ALFONZ" AND AMOUNT > 10000 THEN PR
INT "ALFONZ IS RICH!"

When you run the program, the result is:

7ALFONZ (entered by user)
715878 (entered by user)
ALFONZ IS RICH!
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EQV <relationship> EQV <relationship>

EQV (EQuiValence) combines 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= =45
20 B= -28
30 IF A>=0 EQV B>=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 SAME RANGE

IMP .

<relationship> EQV <relationship>

IMP (IMPlication) is a Boolean logical version of the ABasiC IF...THEN
command. If the first relationship is false, IMP returns a true flag
regardless of the truth of the second relationship. If the first relationship is
true, the value depends on the second relationship: IMP returns a true flag

if the second relationship is true and a false flag if the second relationship
1§ false. The truth flags work as follows:

lrue IMP lrue returns true
True IMP false returns false
False IMP true returns true
False IMP false returns true
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. You won't often use IMP with an IF...THEN command. It appears more
? often as an advanced programming technique 10 logically combine the

contents of two memory locations.

NOT NOT <relationship>»

The logical operator NOT inverts the truth of a single relationship or
R expression. If the relationship is true, NOT changes it to false, and vice
E versa. Since it doesn't compare two relationships, you might actually
consider NOT more as a function than a logical operator. As the following
example shows, your code is clearer if you enclose the inverted expression
in parentheses.

OR <relationship> OR <relationship>

OR combines the results of two relationships and declares truth if one or

both of the two relationships is true. If both relationships are false, then
OR returns a false flag.
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XOR <relationship> XOR <relationship> l .

XOR (Exclusive OR) combines the results of two relationships and declares
truth only if one relationship is true and the other is false. If both
relationships are true, or if both are false, then XOR returns a false flag.

For Advanced Programmers

You can use numeric expressions in place of relationships with Boolean
operators. These expressions are combined using Boolean logic. Numeric
expressions must be integers in the accepted integer range. Fractional
numbers are converted to integers.

ABasiC combines two integers using Boolean logic by treating them as
binary numbers. It combines them bit by bit, operating on corresponding
bits. Below are the truth tables for each Boolean operator in ABasiC.

AND OR

1 AND 1 =1 l1OR 1 =1
1 ANDO=0 INEOR 0= 1
0 AND 1 =0 DE(QRIEIS= 1
0 AND 0 =0 0 OR O =20
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XOR NOT

1 1 XOR 1=0 NOT 1 = 0

1 1 XOR 0 = 1 NOT 0 = 1

| 0 XOR 1 =1

| 0 XOR 0 = 0

EQV IMP

4 1EQV 1 =1 { IMP 1 = 1

1 EQV 0 = 0 { IMP 0 = 0

| 0 EQV 1 =0 0 IMP 1 = 1

" 0 EQV 0 = 1 0 IMP 0 = 1

N -

The following example shows the Boolean operator AND used with two
Integers:




Assignment Commands

CLR

R~28

You normally create and initialize variables (that i1s, assign a beginning
value) with a single program statement. You use the commands below to

assign the different types of variables available in ABasiC.

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

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

commanad.

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

TEMP = 08.6

WOMBATS = "A FURRY ANIMAL"

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

CLR

Use the CLR command to clear file buffers., strings, and arrays from
memory. CLR provides the resident ABasiC program the maximum

a*muunl of 'free RAM in which to run. ABasic leaves the program and its
simple variables (not arrays) alone.

Assignment Commands
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DIM

CLR closes all open files. Using CLR erases information to open files. It
also erases accumulated data in a file buffer waiting to be sent to a 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 effect closed.
To avoid file errors and loss of information in file buffers use the CLOSE
command before using CLR. You can use CLR In a program oOr in
immediate mode.

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

[ ,<variable> (<constant >,<constant>...)]...

Use the DIM command to associate a variable name with a list of elements
of one or more DIMensions; such a list is 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 encounters more than one DIM statement (or the same one
twice) for a single variable name, an error results. An exception is the use
of the ERASE command (described below) to release the memory assigned

to an array. It's a good idea to place DIM statements near the beginning of
your program.

You can use a single DIM statement to assign several arrays. Just separate
the items with commas. The following example assigns two arrays, NUMS
and ABCS:

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

You can determine the total 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.

Assignment Commands




= ERASE ERASE <array name> [ ,<array name>]...

Use the ERASE command to redimension arrays (that i1s, 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 DIM statement to reserve
the array’s new memory requirement. If you attempt to use a new DIM
statement before first ERASEing that array, you'll generate an error.
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LET] [LET] <variable> = <numeric expression> | "string"

The LET command is optional. Early versions of BASIC required its use in
assigning variable values, but ABasiC (and most other dialects) now allow
you to use the variable name alone on the left side of the statement. See
the description of the use of the = operator for assigning variable values.
The following two commands are identical in effect.

LET X = X = 35

A =X - 36

OPTION BASE OPTION BASE G 8 o

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 0. The following statement in your program:

OPTION BASE 1

tells ABasiC to number all array elements starting with 1.

RANDOMIZE RANDOMIZE <numeric expression>

Use RANDOMIZE to reseed the random number generator. In other
words, this command generates a new sequence of random numbers, If
you insert calls to the RANDOMIZE command in your program, the
numbers that the RND function returns are more varied and thus are more
truly random than if you use the RND function alone.

For example, you might use =1 as an argument:

RANDOMIZE -1 .
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. Each time this statement executes, a different value becomes the new
random number seed (the value used to start a new Ssequence), thus
assuring a maximum variety of RND values (see “Functions”).

REPLACES REPLACES$ ( <string variable>, <integer-1>
[ ,<integer-2>]) = '"string"

Use the REPLACES command to substitute one character string for another
within the value of an existing string variable. The integer expression
<integer—1> is the position of the first character of the string you want to
replace. The second integer, which is optional, is 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 original string, whichever is shorter.

ﬁ 60 MONTH$ = “SEPTEMBER"
70 D$ = “9AUGES": PRINT D3
80 REPLACES(DS$,2,3) = MONTH®
80 PRINT D%

When you run the program, the result is:
BAUGSES

95EF85

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

REM REM <character string>
Use the REM command to insert REMarks, or comments, in a program.
ﬁ, These comments use some memory, though they can provide helpful

documentation.
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ABasiC ignores any string of characters=—including program
statements——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 inserting a REM in front
of them and editing the REM out later. The following illustrates the use of

REM in program lines:

e O P ] M LTS, | I S
K= ul = T E el o8 . o
aLes 1'.:1 .'!l:: 1-':;3&'!..1.. -!-._:'.!3_'11:?'-: - M4 &Ll

=

REF i T i
1 W) R

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

1OEOR K = 1 TO 10; © Loop thru K lists

SWAP SWAP <variable-1>, <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 variables, but not the array values

themselves.
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Input/Output Commands

This section describes most of the commands that provide communication
between you and the computer. [nput is information that you give the
computer; output 1 information that you receive from the computer. The
forms in which you send and receive information vary considerably. The
keyboard is the most common source of input, while most output appears
on the monitor screen.

Under “File Management Commands,” you'll find specific information
about input and output commands that relate to data files. That subsection
also contains information on routing program input/output to and from
other devices, such as the printer. The subsection “Graphics Commands”
treats graphics—related input/output, such as control of the mouse,

. DATA

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 a similar
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). [f the
READ statement that the program uses to get information expects four
items, the DATA statement must contain four fields of information. A
DATA statement that contains fewer fields produces an error. A statement

that has too many fields throws off the field count of the corresponding
READ statement.

You can use a single READ statement with several DATA statements. For

example, you can loop through four DATA statements, each of which has
four fields, with a single READ statement, as shown below:
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10 FOR I=1 TO 4: READ A,B,C§,D: NEXT I

100 DATA 5,6, "HELLO",7
110 DATA 1,2,"GOODBYE",3
120 DATA 9,10, "WHY",11
130 DATA 4,5,"BECAUSE",6

Suppose the READ statement in line 10 had only three variables: A, B, and
C$. It would only read the first three items of the first DATA Statement
(line 100) on the first pass through the loop. The second time through,
READ would get the remaining item in line 100, then the first two items in
line 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 line 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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>