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Preface
Caveat

Preface

You may wonder why BASIC XE needs a reference manual at all. It's just another
BASIC, right? Well...yes and no. BASIC XE is another BASIC, but it's a cut above
the other BASICs currently avaflable for Atari XL and XF series computers. It
needs its own reference manual so that you can find out just how to take
adventage of all the extras included in BASIC XE.

What's In This Manual?

This manual does not pretend to teach you how to program in BASIC. There are
several very good tutorials that cover the rudiments of RASIC programming on the
Atari, and we direct you to them if BASIC is completely foreign to you.

That doesn't mean that this manual is useless. If you want to exploit BASIC XFE's
advantages, it's a necessity. Between these covers you will find a complete
description of the BASIC XE language, including the special statements unique to
BASIC XE as well as those in standard BASIC. We have avoided computer jargon
whenever possible, resorting to it only when absolutely necessary. To decrease
bewilderment we define jargon terms when they are first used, and provide a
glossary of all the jargon used in the manual.

As you will notice when you look at the table of contents, this manual groups
commands that perform related tasks into chapters, rather than simply listing them
in alphabetical order. This enables you to find all the commands that could help
you with a specific task. We have included an alphabetized index at the end of the
book so that you can find single topics and commands quickly.

Where To Go From Here

If you are planning to read this manual cover to cover before you even boot
BASIC XE, that's fantastic! If not, may we suggest that you at least read the
introduction and scan the table of contents. This will give you a brief overview of
BASIC XE and an idea of where to find things in the reference manual.

Caveat

Because we're only human and so sometimes make mistakes, a caveat is required.
We have made every effort to ensure that this manual accurately describes the
BASIC XE system and language. However, due to the ongoing improvement and
updating of all 0SS products (including BASIC XE), we cannot guarantee the
absolute accuracy of the documentation. Therefore, 0SS, Inc., disclaims all
liability for changes, errors, or omissions in either the manual or the software
itself.
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Introduction Extras That BASIC XE Offers You

Extras That BASIC XE Offers You

Of course BASIC XE provides all the commands available in standard Atari BASIC,
but that is only the tip of the iceberg. Youcan LOAD your SAVEd Atari BASIC
programs into BASIC XFE and make use of its speed immediately, but soon you'll
want to take fuller advantage of the extras that BASIC XF offers -- extras like:

Faster Program Execution New floating point math routines combine with the
FAST command to produce BASIC programs that execute at near-arcade speed.

Quick Access to the 130XE's Extended Memory Now you can control and utilize
the extra 64k of memory in & 130XE, and you don't even have to be a program-
ming genius to do it. One simple BASIC XE statement makes all that space
available to your program.

Easy Program Formatting and Editing Unlike other BASICs, BASIC XE does not
care whether you use upper or lower case letters when you type in programs.
This alone can make your programs more readable. However, RASIC XE will do
even more for you. It will automatically prompt you with line numbers or
renumber an entire program at your request. Also, the LIST command has a
program formatter built in, thus making your programs easier to follow, no
matter how complex or involved they are. Other editing features include wrap-
around and keyboard repeat. If you enter a program line that's longer than the
length of the screen, it will "wrap around” to the next screen line so that you
can view it. Also, if you hold down any key for over half a second, it will start
repeating.

Advanced String Handling BASIC XFE makes string handling easier and more
powerful at the same time. No longer must you DIMemsion strings before you
use them -- BASIC XE can do it for you. Also, you can now group related
strings together in string arrays just like you're used to doing with numbers in
numeric arrays. Finally, BASIC XE includes new operators and functions that
make string separation, concatenation, and searching a piece of cake.

Built-in Player/Missile Graphics With other BASICs you can use P/M graphics only
if you're a computer wiz. BASIC XE provides nine commands designed
especially for P/M graphics, and this manual shows you how several others can
be applied to P/M graphics. Now P/M graphics are as easy to control as
common playfield graphics.

Easier Joystick Control Not only does BASIC XE support the paddle and joystick
functions available in Atari RASIC, it also adds several others that make
Jjoystick input easier to use.

Explanatory Error Messages Instead of generating a cryptic error number when
something goes wrong, BASIC XE also gives you an explanation of the error so
that you can diagnose and fix the problem quickly. When you need more help to
solve the problem, you can look in Appendix E for a further discussion of error
situations.
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How to Boot BASIC XE

There's one thing you should do even before you boot BASIC XE for the first time:
fill out and return the license agreement that came with BASIC XE. If you don't,
you won't be added to 0SS's users list, which means that not only will you not get
newsletters and update info, but you won't even be able to get technical help from
0SS when you call. You must have a license agreement on file to get technical
support! So please, please, please, RETURN YOUR LICENSE AGREEMENT!

As you have probably noticed by now, BASIC XE is a supercartridge and a disk. To
use all of the capabilities of BASIC XE, you need to boot with both the cart. and
the disk. The process is simple:

1) Turn on drive 1, making sure that it's connected to your computer.

2) Insert the BASIC XE Extensions Disk in drive 1 and close the drive door.
3) Insert the BASIC XE cartridge in your computer.

4) Turn on your computer and wait.

Soon you will see a title screen telling you that the extensions are loading. After
this the screen will clear and you will see the BASIC XE copyright message at the
top of the screen, and the familiar Ready prompt will appear right below that.
Now you're ready to program!

You can boot without the extensions disk if you want. One of two things will
happen, depending upon whether the disk you boot with has the extensions file on
it (instructions for copying the extensions disk and file are below).

If the boot disk does not have the extensions file on it, or if you boot without a
drive, you can still use BASIC XE. However, the following will not be available:

BSAVE, CALL, DEL, EXIT, FAST, LOCAL, LVAR, MOVE,
PROCEDURE, RENUM, RGET, RPUT, SORTUP, SORTDOWN,
the fast math routines, and all P/M commands except HITCLR.

If the boot disk does have the extensions file on it, you will be able to use all of
the capabilities of BASIC XE, just as if you had booted with the extensions disk.

Backing Up the Extensions Disk

The extensions disk is in single density Atari DOS 2.0s format, so duplicate it using
whatever command your DOS requires to duplicate this disk format.

Moving the Extensions to Other DOS's

The BASIC XE extensions are in the file BASICXE.OSS on the extensions disk. If
you want to use a DOS other than the one on the extensions disk, all you have to
do is copy the BASICXE.OSS file to your DOS boot diskette. This file is in
standard DOS LOAD format, so copying it should not be a problem.

Warning: BASIC XFE will not work with any 'translator' program, nor will it work
with DOSXL.SUP or OurDOS if you use the extensions (because they try to use the
same memory).
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How to Use this Manual

This section might seem superfluous because everybody knows how to use a
manual. That may be true, but all manuals have their own idiosyncracies, even this
one, and we thought you might want to know them.

The chapter groupings were designed around topics so that you can find out
everything about a single topic without having to jump from place to place. Also,
the chapters themselves have been grouped into larger topical groups (e.g., the
Graphics and P/M Graphics chapters are together), with the simpler topics near
the beginning of the book. If you are looking for something specific, use the index.
it contains a multitude of references, including subheadings within larger entries.
Finally, if a topic confuses you, try the examples. That's what they're there for!

Special Notations this Manual Uses

This manual's job is to teach you how to use BASIC XE and its extensions without
befuddling you. To this end we have adopted several conventions in our
presentation of the language. We list them here at the beginning so that you can
familiarize yourself with them:

CaEtalized Words In the text of this manual, all keywords and functions are
printed in uppercase to differentiate them from the other parts of a statement.

Lowercase Words In the text of this manual, lowercase words are used to denote
the various classes of items which may be used in a program, such as variables
(ver), expressions (exp), etc.

Abbreviations in Section Headings If a statement has an abbreviation associated
with it, the abbreviation is placed in parentheses following the full name of the
statement in the heading (e.g., LIST (L.)).

An "f" Preceding a Keyword If an "{" precedes a Keyword in a section heading, it
means that the Keyword is a function, not a statement.

Items in Brackets When showing the usage format of statements and functions, we
use brackets ([]) to surround items which are optional in the format. If the item
enclosed in brackets is followed by an ellipsis (three dots), it means that item may
be used zero or more times in the format (e.g., [exp,...)] means that you may use
0,1,2,3, or more expressions, separated by commas).

Items Stacked In Bars Items stacked vertically in bars indicate that any one of the
stacked items may be used, but that only one at a time is permissible. In the
following example, you may either use the GOTO or the GOSUB, but not both:
|GoTC | 2000
|GOSUB

Notes, Cautions, and Warnings: You will find these starting paragraphs throughout
this manual. Notes are simply interesting asides, Cautions are just that (they point
out things to watch out for), and Warnings describe potentially catastrophic
situations and problems.
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BASIC XE's Operating Modes

We humans don't like to do things the same way every time, but computers do.
BASIC XE solves this problem by having three "operating modes". This helps keep
you and BASIC XE working on the same wavelength. The following paragraphs
describe these modes and outline what each is used for.

Direct Mode This is the mode you're in whenever you see the "Ready" (or
"XE Ready" if you've used the EXTEND statement) prompt. For this reason
Direct Mode is sometimes called Prompt Mode. Commands you issue in this
mode are executed immediately (Directly). Most of the time you will use this

mode only to tell RASIC XF what you want to do next.

Deferred Mode You enter this mode when you use the NUM command, type in a
line that begins with a line number, or edit a program line. Commands you
issue in this mode will not be executed until you tell BASIC XF to do so. For
this reason Deferred Mode is sometimes called Program Mode. When you tell
BASIC XE to execute a program (i.e., some numbered lines), it will use the line
numbers to determine the order in which you want the program executed.

Execute Mode BASIC XE goes into this mode when you tell it to start executing a
program and will remain in it until the program halts. The halt can occur
before the program is finished if the program causes an error, or if you press
BREAK or SYSTEM RESET.

BASIC XE Keywords and Symbols

The following table shows all the words and symbols that mean something special
to BASIC XE:

ARS DATA FPRFE LVAR PMWIDTH RUN TRAP
ADR DEG GET MIDS POINT SAVE UNPROTFCT
AND DFL GNSUB MISSILE POKE SET US ING
ASC DIM COTO MOVE POP SFETCOLOR USR
ATN DIR GRAPHICS  NFW POSITION  SGN VAL
BGET DOS HEX® NEXT POINT SIN VSTICK
RIOAD DPEEK HITCLR NORMAL PROCFDURE SORTDOWN  WHILE
BPUT DPOKE HSTICK NOT PROTFCT SORTUP XI10
BSAVE DRAWTO IF NOTE PTRIG SOUND ! "
BUMP ELSE INPUT NUM PUT SOR # b
BYE END INT ON RAD STATUS % &
CALL ENDIF INVERSE OPEN RANDOM STFP ( )
CHR ENTWHILE  LFEFT$ OR READ STICK . /
CLOAD ENTER LEN PADDLE RFM STOP + -
CLOG ERASF LET PEFK RENAMF. STR$ ’ <
CLOSE ERR LIST PEN RENUM STRIG <= <>
CLR EXIT LOAD PLOT RESTORE Sys = >
COLOR EXP LOCAL PVADR RETURN TARB >= A
CONT EXTEND LOCATE PMCLR RGFET THEN 3 :
Ccos FAST LOG PMCOLOR RIGHT$ TO

Cp FIND LOMEM PMGRAPHICS RND TRACF

CSAVE FOR LPRINT PMMOVE RPUT TRACFOFF
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Introduction

A Glossary of Terms this Manual Uses
adata to Expression

adata

aexp

alphanumeric

aop

Arithmetic
Expression

Arithmetic
Operator

Arithmetic
Variable

Array

avar

Binary

Channel

chame

Command

Device

exp

Expression

A Glossary of Terms this Manual Uses

Short for "ATASCII Data". Any ATASCII character, excluding
commas and carriage returns, (see DATA for more info.)

Short for "arithmetic expression”.

The letters A through Z (either lower or upper case) and the
digits 0 through 9.

Short for "arithmetic operator”.

An expression that evaluates to a number. For more informa-
tion, see the Expressions chapter.

A unary or binary operator that performs a math operation.
A location where a single number is stored.

A one-dimensfonal structure in which each element (cell) is
uniquely described by its element number. The Variables chapter
gives a more in-depth definition.

Short for "Arithmetic Variable".

Anything that has two states (on/off, up/down, action/stasis,
etc.) Not simply "a number system based on powers of 2",

See the Introducing Atari 1/0 section of the Beginning Data
Input/Output chapter for a complete discussion.

Short for "Calling Name". The name used to CALL a
PROCEDURE; may be either a string constant or svar. Note:
substrings and savars may not be used.

Anything you tell BASIC XE to do is a command, so both state-
ments and functions are commands. If you give a command in
Direct Mode it will be executed immediately, but if you're in
Deferred Mode BASIC XE will not execute the command until you
tell it to do so.

A peripheral (add-on) that you can use for 1/0. The Introducing
Atari 1/0 section of the Beginning Data Input/Output chapter
discusses this term in further detail.

Short for "expression".
An expression is any legal combination of variables, constants,

operators, and functions used together to compute a value. Fx-
pressions can be either arithmetic or string.

BASIC XE Reference Manual
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A Glossary of Terms this Manual Uses Introduction
Floating Point to pexp

Floating Point

filespec

Function

Integer

1/0

Keyword

lineno

Literal String

Logical
Operator

lop

Matrix

Matrix Variable

mvar
Numeric

Operator

pexp

Numbers represented using a decimal point (4.5, -28.49)

Short for "file specifier". A filespec is used when when doing
some types of 1/0. You can find a complete definition of this
term in the Introducing Atari1/0 section of the Beginning Data
Input/Output chapter.

A function is a subroutine built into the computer so that it can
be called, by your program. Functions and statements differ in
that functions must be used in expressions to accomplish their
task, whereas statements are selfsufficient. COS (Cosine), FRE
(remaining memory), and INT (integer) are examples of functions.

A whole number (not a fraction). Integers may be either positive
(4, 183) or negative (-4, -182).

Short for "Input or Output". This term refers to the transfer of
data between your computer or BASIC program and peripheral
devices like printers, disk drives, etc.

Any word that means something special in the BASIC XE
language.

Short for "line number". A constant that identifies a particular
program line. Must be an integer from 0 through ?2767. Line
numbering determines the order of program execution.

A synonym of "String Constant".

An operator that performs a comparision where the resultis
either "true" (1) or "false" (0).

Short for "Logical Operator”.

A two-dimensional structure composed of separate elements.
Fach element (cell) in a matrix is uniquely described by its row
and column number.

An arithmetic variable of 1 (an array) or 2 (matrix) dimensions.
See the mvar section of the Variables chapter for more info.

Short for "matrix variable".
A synonym of "Arithmetic".

Operators are used in expressions to tell BASIC XF how it should
evaluate the variables, constants, and functions in the expres-
sion. There are two operator types: arithmetic and logical.

Short for "Passing Expression". An expression whose value will
be passed passed via CALL to a PROCEDURE, or passed via
EXIT back to the CALL. pexp may be an exp, avar, svar, savar,
or mvar. Note: svars, savars, and mvars must be preceded by a !.

Page 6
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A Glossary of Terms this Manual Uses
pmnum to Variable

pmnum

pname

Program Line

rvar

savar
sexp

Statement

String Constant

String
Expression
String Variable

String Array
VYariable

Substring
svar
var

Yariable

A player or missile number in P/M Graphics. Players are num-
bered 0-3, and missiles 4-7.

Short for "Procedure Name". The name used to identify a
PROCEDURE. pname must be a string constant.

BASIC XF program lines are made up of three elements: the line
number, the program statement(s) (multiple statements are
separated by colons), and the line terminator (a RETURN). In an
actual program, the three elements might look like this:

100 PRINT "I'm a program line.":GOTO 100

If a program line will not fit on one screen line, it will wrap
around to the next screen line so that you can see the entire
program line.

Short for "Receiving Variable". A var which will receive a the
value of a parameter passed either from CALL to PROCEDURE,
or from EXIT back to CALL. Note: svars, savars, and mvars
must be preceded by a !.

Short for "String Array Variable".

Short for "String Expression”.

Statements are subroutines built into BASIC XE that will perform
specific tasks for you. Statements and functions differ in that
functions must be used in expressions to accomplish their task,

whereas statements are selfsufficient.

A group of characters enclosed in quotation marks. "0SS is the
best" is a string constant. So are "123456789" and "Hello".

An expression that evaluates to a string constant. May consist
of an svar, an savar element, a string constant, or a function that
returns a string constant.

A variable where a single string is stored.

An array variable whose elements are strings.

Simply a part of a string (e.g., "abc" is a substring of "abcdef").
Short for "String Variable.

Short for "Variable".

This is the term used to describe a quantity which may (or may

not) change. In BASIC XE, there are two basic types of
variables: string and arithmetic.
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Variables Variable Types, Names, and Maximum
Arithmetic Variables

Types of Variables

BASIC XE supports two basic types of variables: arithmetic variables and string
variables. In addition, it supports both arithmetic and strings arrays, and
arithmetic matrices. Arithmetic variables, arrays, and matrices are used to store
numbers, and may be used only where numbers are required. String variables and
arrays store character strings and may be used only where a character string is
required.

Variable Names

All variable names must start with an alphabetic letter, but the rest of the
characters in the name may be either letters or digits. Also, variable names must
be less than 120 characters long. Finally, string varable and array names must end
with the dollar sign ($) character. The following examples should make these
requirements clearer:

Arithmetic Names String Names

Rate Name$
Playerlscore AS$
Temp Title$

Number of Variables

BASIC XE limits you to a maximum of 128 variables. If you need more than 128
(which is unlikely), you might use elements of an array as individual variables
instead of having a separate name for each. You might also use LOCAL to create
reusable private variables. To clear the variable name table of extraneous names
(possibly after an error 4), LIST your program to disk or cassette, type NEW to
clear the variable name table, and then ENTER your program back into memory.
We suggest that you use SET 5,0 and SET 12,0 before doing this.

Arithmetic Variables (avar)

Arithmetic variables are used to store numbers, and are the most common veriables
used. Here are some examples of arithmetic variables in use:

100 Input “avar Value)) " ,x
110 Print x: 1]

120 Print "xA2: MiRA2
130 Print *o/X: ":K4A0.5
140 Print "epAx: MIEXP(X)
150 Print "1n(X): *;L09(NK)
160 Print *'log(X): ";Clog(X)
178 Print :Goto 100
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Arithmetic Arrays and Matrices (mvar)

An arithmetic array is a group of separate arithmetic variables (called elements or
subscripts of the array) which share a common name, and may accessed only by
specifying the number of a given element as well as the name of the arithmetic
array. If you think of an array as a string of pearls the idea is easier to under-
stand, If you want to list the worth of each pearl (for insurance purposes), your
list might look like:

Pearl 1: $1000.00
Pearl 2: $950.00
Pearl 3: $1125.00
Pearl 4: $1100.00
Pearl 5: $1050.00
Pearl 6: $1200.00

Translated into a BASIC XE arithmetic array, your list would be:

100 Din Pearil(s)

110 Pearl(0)=1000
120 Pearl(1)=950

130 Pearl(2)=1125
140 Pearl(3)=1100
150 Pearl(4)=1050
160 Pearl(5)=1200

Notice that the elements of the BASIC XFE arithmetic array are numbered starting
at zero. This doesn't seem right because we humans don't think of zero as a
number, but - as far as computers and mathematicians are concerned - it is.

The DIM statement on line 100 is used to tell BASIC XE how many elements you
want reserved for the arithmetic array named "Pearl". DIM is discussed in greater
detafl in its own section later in this chapter.

An arithmetic matrix is similar to an arithmetic array, except that it is two dimen-
sional. This means that there are two numbers required to specify a given
element: a row number and a column number. Our string of pearls analogy can be
extended to describe matrices if you consider a matrix as a bunch of pearl strings.
Now, your price list would look something like:

String 1 String 2 String 3
Pearl 1: $1000.00 Pearl 1: $875,00 Pearl 1: $1100.00
Pear]l 2: $950.00 Pearl 2: $1075.00 Pearl 2: $980.00

Pearl 3: $1125.00 Pearl 3: $1300.00 Pearl 2: $1115.00
Pearl 4: $1100.00 Pearl 4: $990.00 Pearl 4: $1120.00
Pearl 5: $1050,.00 Pearl 5: $1250.00 Pearl 5: $890.00
Pearl 6: $1200.00 Pearl 6: $1035.00 Pearl 6: $1225,00
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Variables Arithmetic Arrays and Matrices

Translated into a BASIC XE arithmetic matrix, your list would be:

100 Din Pearis(2,5)

110 Pearl1s(0,0)=1000:Pearls(1,08)=875:Pearl1s(2,0)-1100
120 Pearis(®,1):=950:Pearls(1,1)=1075:Pearls(2,1):-980
130 Pearls(®,2)=1125:Pearls(1,2)=1300:Pearls(2,2)-1115
140 Pearls(0,3)=1180:Pearls(1,3)=990:Pearls(2,3)-1128
150 Pearl1s(0,4)=1050:Pearls(1,4)=1250:Pearls(2,4)=-898
160 Pearls(e,5)=1200:Pear1s(1,5)=1035:Pearlis(2,5)=1225

As with arithmetic arrays, the first element index is 0 rather than 1, so the first
pearl on the first string is accessed using the subscript (0,0). The first 0 is the
number of the pearl string (the row number), and the second is the number of the
individual pearl (the column number). This analogy might lead you to believe that
a matrix is just an array where each element is itself an array (our list is one of
strings of pearls, and each string of pearls is a group of individual pearls). This
conception of matrices is, in essence, correct and is very useful when trying to
manipulate matrices.

When you use a single element of an arithmetic array or matrix, you are actually
using a single number (which is what an arithmetic variable is). This means that
avar, array(element), and matrix(row,column) may all be used whenever a number is
wanted.
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String Array Variables

String Variables (svar)

String variables are used to store literal strings of characters. A literal string of
characters is simply some characters enclosed in double quotes; for example,

“This string enclosed in quotes is a literal string"
“Numbers in quotes are strings too - 1234S"
“Even control charcters are - b H{4a/ALA"

are all literal strings. As mentioned earlier, string variable names are just like
arithmetic variable names, except that they must end with a dollar sign ($).

Before you use a string variable, you need to tell BASIC XE the size (maximum
number of characters) of the variable. This is done using the DIM (dimension)
statement as follows:

DIM String$(66), A$(10)

Note: When you manipulate strings a character at a time, remember that the
element numbering begins at 1, not 0 (as with arithmetic arrays and matrices). For
example, if you want to get the first character of A$ (which contains the string
"ABCDEFG"), you would use A$(1,1), and get "A" as the result. If you try to get
the "A" by using A$(0,0), you will get an error.

Bonus: BASIC XE can automatically dimension a string variable for youif you

don't manually DIMension it. For more information about this feature see the
discussion of SET 11,aexp.

String Array Variables (savar)

A string arrsy is very similar to an arithmetic array, except that each element is a
string variable, not an arithmetic variable.

String array variables resemble string variables in three aspects: their names must
end with a dollar sign, they must be DIMensioned before being used, and their
element numbering begins at 1, not . However, there are two dimensions to a
string array: the number of strings in the array, and the length of the strings. The
following examples show how to specify both of these dimensions:

DIM Sarray$(4,40), A$(10,100)

This example first dimensions a string array called "Sarray$" to contain 4 strings,
each 40 characters long, and then dimensions "A$" to 10 strings, each 100
characters long.

To access one of the strings in a string array you specify the string's number
(remember, the first string is number 1, not 0) followed by a semicolon (;), as
follows:

160 Din Test$(3,5)

110 Test$(13)="This "

120 Test$(2;)="is a "
130 Test$(3I3)=""test."

As you may notice, savar{element;) is equivalent to svar, and may be used
wherever svar is used, unless stated otherwise.

Page 12 BASIC XE Reference Manual



Variables DIM

DIM

mvar(aexpl( ,aexp2])
Format: DIM [svar(aexpl) [,...]
savar( aexpl,aexp2)

The DIM statement is used to reserve space for arithmetic arrays and matrices,
and strings and string arrays.

For arithmetic arrays DIM reserves space for aexpl+l arithmetic elements. For
arithmetic matrices it reserves space for aexpl+1 rows of aexp2+1 elements each.
The "+1" is there because arithmetic indexing begins at 0, thus giving you aexp+l
total indices.

DIM reserves space for up to aexpl characters when allocating strings, and space
for aexpl strings, each of up to aexp2 characters, when allocating string arrays.

The following examples illustrate the use and effect of the DIM statement. The
first one reserves 101 srithmetic elements for an array named Al. The second
allocates space for 7 rows of 4 columns each for a matrix called Grid. The last
example reserves 20 bytes for the string Bstr$, and then allocates 100 strings,
each of up to 40 characters, for the string array Friends$.

100 Din A1(100)
110 Din 6rid(6,3)
120 Dim Bstr$(20),Friends$ (100,40)

Note: BASIC XE is capable of automatically DIMensioning string variables. For
more information, see SET 11,aexp.
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LOCAL Variables

LOCAL
Format: LOCAL avarl [,avar2...)

Examples: 100 LOCAL Tempil
320 LOCAL Sum,N,Count ,Misc

The LOCAL statement allows you more flexibility in your programming because it
enables you to have temporary arithmetic variables within PROCEDURE and
GOSUB subroutines, The way LOCAL works is very simple. When a LOCAL state-
ment is executed, all avar names (no mvars, svars, or savars) following it become
private until the next EXIT is encountered. What does 'become private' mean?
Simply that you can change the value of a LOCAL avar within its
LOCAL/EXIT bounds without affecting its value outside of these bounds, as if you
had a private copy of the variable. When you use LOCAL, you don't have to worry
about conflicts between routines in your program that use variables with the same
name.

A simple example will help:

10 Test=1234567:Print 10,Test
26 Gosub 40:Print 20,Test

30 End

40 Local Test:Print 48,Test
50 Test=0.54321:Print 50,Test
60 Exit

Note the that PRINT statements purposely display the current line number as well
as the value of Test. This is simply to make tracing the flow of the program
easier. DNoes it surprise you to find that the output of the ahove program will look
something like this?

10 1234567
40 1234567
56 0.54321
20 1234567

Let's examine that program a little closer. Line 10 is simple enough - we just
assign a value to the variable Test and verify that it has been accepted. In line
20, we first GOSUB to a routine and then again display the contents of our
variable. Note that in the program's running this PRINT is the last thing cxecuted
(other than the END). Line 40 begins the interesting part of this program. We
declare that Test isa LOCAL variable and, once again, display its value. Line 50
is a repeat of line 10 except that we assign a different value to our now-private
variable Test. Note that the PRINT verifies our change. Finally, in line 60, we
use EXIT to restore Test to its original value, as shown by the PRINT in line 20.

The point of all this was to show that our subroutine (lines 40 through 60) could do
what it liked with the LOCAL variable without affecting its value in the rest of
the program.

Bonus: when you POP a LOCAL variable the non-private value is restored, so you
can use LOCAL and POP to create private variables even when you're not in a
subroutine.
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Regarding LOCAL

Notes and Warnings Regarding LOCAL

Note: the fact that LOCAL may be used with GOSUB subroutines is not an
accident. EXIT was specially designed to find out what type of subroutine
(PROCEDURE or GOSUB) it is terminating, and handle the returning condition
appropriately. This small fact alone allows you to modify your existing programs
to use LOCAL variables without having to change all GOSUBs to CALLs. Also,
there are occasions where it could be advantageous to use GOSUB instead of
CALL. In particular, GOSUBbing to an absolute line number is significantly
quicker than any other type of subroutine access when your program is in
FAST mode.

Note: variables do not change value when they are made LOCAL. You can see this
in the example earlier in this section. The PRINTed value of Test in line 40 is still
1224567, even though it has been made private. If you want your LOCAL variables
to be zeroed before you use them, you must equate them to zero yourself.

Note: since you are still limited to 128 different variable names, you might
consider using the same LOCAL variable names in all your subroutines if you are
pushing the name limit. For example, you might start each subroutine with the line

Fach subroutine then has four variables available exclusively for its own use, and
you have used only four names from your maximum of 128,

Technical Note: LOCAL pushes the current value of an avar onto BASIC XE's
stack when that variable is made private. When an EXIT is encountered, the value
is popped off the stack and into the avar, thus restoring its previous value.

Warning: you may use LOCAL only at the beginning of subroutines that are
terminated by an EXIT (not a RETURN), unless you POP the previous values
before RETURNing. For more info, see POP.
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Assigning Values to Variables

The assignment statement is used to assign a value to a variable, and is of the
general form variable=expression. The variable and expression must be of the
same data type (arithmetic or string) or you will get an error.

Arithmetic Assignment

Arithmetic assignment is the simplier of the two, so we'll discuss it first. The
syntax is simple: avar=aexp, but the extensions are numerous. When you remember
that subscripted arithmetic arrays and matrices are functionally equivalent to
simple arithmetic variables, all of the following become valid:

100 Din Array(10) ,Matrix(1e,10)
120 Arithvar=27.4
130 Matrix(e,0)=27.4

String Assignment

String assignment can be done two ways: by substring and by entire string. Before
discussing these two methods, we need to discuss what "string" and "substring"
mean. The following table defines these terms when used as both as the source
and destination in an operation (e.g., in A$="abc", A% is the destination, and "abc"
is the source):

String As Source String As Destination String
S$ characters 1..LEN value characters 1..DIM value
S$(n) characters n..LEN value characters n..DIM value
S$(n,m) characters n..m characters n..m

Assigning an entire string is easy; the form is simply svar=sexp. Whatever svar had
in it before is wiped out and sexp is put in. The LFEN value is set to the length of
the sexp string. Here are some examples:

10 Din S1$(50),328(50)
20 S1$ string assignment"
30 S2$="Another string assignwent"

Substring assignment can be done using either the format svar(n,m)=sexp or
svar(n)=sexp. In the first case, characters n through m (inclusive) of svar will be
changed to sexp. If sexp evaluates to a string longer than the specified
destination substring, only the characters up to the substring length will be
assigned. If the sexp string has fewer characters than the destination substring,
only LEN(sexp) characters will be changed in the substring. Also, PASIC XF will
update the length of svar if the substring assignment makes it longer. The second
method of substring assignment replaces n through the DIM value of svar with the
sexp string, and then updates the length of svar. The example on line 90
illustrates this type of substring assignment. The others show the two subscript
method:

40 Ren "Use DIM'S from above"

50 S1$="ascD"

60 S18(4,8)="1234":Ren $15="ABCD1234"

70 S1$(1,4)="ab":Ren 51$="abCD1234"

80 $2$=""BASIC KE - Precision Software"

90 32$(10)="FROM 055" :Ren "$2$=BASIC XE from 05S"
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LET

To assign a value to a string array (savar), first you specify which string element
of the savar you want to use (followed by a semi-colon), and then treat it just like
a normal string (svar). The following examples help clarify this procedure:

10 Dim Sa$(10,40)

20 Sas$(1;3)="na strin' assignuent'':Ren "savar version of 20 above'
30 Sas$(2;)="aBcD"

40 S5a$(2;4,0)=""123456":Ren “savar version of 68 above"

S0 Sa$(3;)="8BASIC KE - Precision Software"

60 33$(3;10)=""from 0SS":Rem “savar version of 90 above"

BASIC XE also allows you to do string concatenation (tacking one string onto the
end of another) easily using the assignment statement. To concatenate strings,
simply change the sexp in the string assignment format to sexpl,sexp2,3exp3,....
sexp2 is then concatenated to sexpl, sexp3 is concatenated to the result, and so
on, The following examples show concatenation:

10 Din AS(10), BS(I.) c$(40)
20 A$=" fron os

BS ASIC NME"
40 C$=BS," a hot language",n$
S0 BS=BS,AS
60 Print C$:Print BS

Note that line 50 is equivalent to
50 BS$(Len(BS)+1)=AS

Note: it is possible to store into the middle of a string by using subscripting;
however, the beginning of the string will contain garbage or nulls.

LET

Format : LET <assigmment statement>
Example: LET GOTO=3.5
LET LETTFRS%="ga"

LET allows you to assign values to variables with names that start with or are
identicsl to a keyword. In the first example, LET allows GOTO to be used as an
arithmetic variable rather than as the GOTO statement. The second allows the
use of LETTERSS, the first the letters of which are the keyword LET.

There are a few keywords which CANNOT be used as variable names even when
you use LET. They are the unary logical operator NOT, and all the function names
(ABS, LEN, etc.) Here is an example of what will happen if you try to use NOT as
the first three letters of a name. Type in this program:

10 CSHARP=37
20 LET NOTE=CSHARP
20 PRINT NOTE

When you RUN it, a "1" will get printed on the screen, not a "37". If you LIST the
program you will see why. Line 30 is listed as
30 Print Not E

because BASIC XF does not allow "NOT" as the start of a variable name and inter-
prets it as the keyword NOT.
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Operators

BASIC XE has two types of operators: Arithmetic Operators and Logicsl
Operators. As you will see in the expressions chapter, either of these two types of
operators may be used in arithmetic expressions, while neither may be used in
string expressions.

Before discussing these two types of operators, a reminder of the meaning of
'binary’ is needed. As stated in the glossary, this term does not mean simply "a
number system based on powers of 2, in which 0 and 1 are the only digits". When
'binary’ is used to mean this, it is an abbreviation of 'binary number system', and
applies only to numeric representations within this system. Anything which has
only two states (on and off, up and down, action and stasis, etc.) can be considered
binary. When we are discussing operators, 'binary' means that the operator
requires two operands. For example, * is a binary operator because it multiplies
one value by a second (4*3 means something, while *3 means nothing). Similarly,
'unary’ is used to describe an operator which requires one operand (- is a unary
operator when we use it to signify that a number is negative, e.g. -5).

Arithmetic Operators (aop)

BASIC XE supports 8 binary and 2 unary arithmetic operators. The binary ones
are:
Symbol Function
Addition
Subtraction
Multiplication
Division
Fxponentiation
Ri twi se AND
Bi twise OR
Bitwise FOR (Fxclusive OR)

R=-2 3 #1 +

The first four are straightforward enough since they are the arithmetic operators
we use all the time, but the last four require some explanation.

The " operator is used to raise a number to a specified power. For example, 43
simply means "multiply 4 by itself 3 times", or 4*4*4, which equals 64.

The &, !, and % operators allow you to perform bitwise operations on positive
integers up to 65,535. If you use them with non-integers (e.g., 4.3, 0.528, etc.),
the number will be rounded to the nearest integer before the operation. If you try
to use them with negative numbers an error occurs. The following tables show the
results of comparing two bits for each of these operators:

Bit A Bit B Result Bit A Rit B Result Bit A Rit B Result
1 1 0

Ot D e
nouwonon
nwononu

1
0
1
0

R
OO e
SO Om
O b b -
RRRR
DD e e

0 1 1
1 0 1
0 0 0
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The following examples illustrate the results of using each of these bitwise
operators with the operands 5 and 39:

& example ! example % example
00000101 (5) 00000101 (5) 00000101 (5)

& 00100111 (39) 1 00100111 (39) % 00100111 (239)
00000101 (5) 00100111 (39) 00100010 (22)

The two unary arithmetic operators are plus (+) and minus (-), and are used to
denote the sign (positive/negative) of a number. For example, +5 means "positive
five" and -5 means "negative five". Note: If you do not specify the signof a
number, BASIC XE assumes that the number is positive.

Logical Operators (lop)

BASIC XE supports three types of logical operators: relational, unary and binary.

The relational operators compare two expressions, giving a boolean (true/false)
result, and are most frequently used in conditional statements (i.e., the IF state-
ments). They may also be used in arithmetic expressions, returning a 1 if the
relation is true, and a 0 if it's false.

< The first exp is less than the second exp.

> The first exp is greater than the second.

= The exps are equal to each other.

<= The first exp is less than or equal to the second.

>= The first exp is greater than or equal to the second.
<> The two exps are not equal to each other.

Examples of the relational lops may be found in the Expressions chapter.

The unary logical operator is NOT, and is used to reverse the result of an
expression. For example, the expression 2<3 is obviously true, but the expression
NOT(2<3) is false, since NOT inverts the truth of "2 is less than 3".

There are two binary logical operators: AND and OR. Do not confuse them with
the bitwise binary arithmetic operators & and !. They are not the same! AND and
OR are used to create compound logical expressions like

IF X=3 OR Y=9 THEN GOTO 400

WHILE Done=0 AND Bail=0
Note how these operators are different. Only one of the two operand expressions
must be true for the logical OR to be true, while both must be true for the logical
AND to be true,
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Operator Precedence

Operators require some kind of precedence (a defined order of evaluation) or we
wouldn't know how to evaluate expressions like 4+5%3. Is this equal to (4+5)*3 or
4+(5%*3)? Without operator precedence it's impossible to tell. RASIC XE's normal
precedence is very precise, as shown in the following table. The operators are
listed in order of highest to lowest precedence. Operators on the same line are
evaluated left to right in an expression.

0) Parentheses

<>=<K=>=< Rel. lops in String Comparisions

NOT + - Unary NOT lop, Unary Plus and Minus aops
A Exponentiation

%!& Bitwise EOR, OR, AND aops

*/ Binary Multiplicative aops

+ - Binary Additive aops

<>=<c=>= < Rel. lops in Numeric Comparisons

AND Binary AND lop

OR Binary OR lop

If you're ever in a situation where you're unsure of the evaluation of an
expression, use parentheses to insure the proper order of evaluation. Fxamples of
operator precedence during expression evaluation can be found in the
Expressions chapter.
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Expressions

Expressions are constructions which obtain values from variables, constants, and
functions using a specific set of operators. BASIC XE supports two types of ex-
pressions: arithmetic (aexp) and string (sexp). Before discussing these two types of
expressions something needs to be said about the constants RASIC XE allows.

String and Numeric Constants

String constants are frequently called literal strings because they are just a group
of characters enclosed in double quotes ("):
"This string enclosed in quotes is a string constant"

"Numbers in quotes are strings too -~ 12345"
""So are control charcters are - } H49/AJA"

To get a double quote into a string constant, use two double quotes in a row ("").

RASIC XE allows you to enter numeric constants (numbers) in one of two ways -
decimal or hexadecimal. Decimal numbers may either be integers, fractions, or
scientific notation. The following examples f{llustrate these three types of
numbers:
Integers Fractions Sci. Notation
4027 -67.254 4,23E2
-2 225.04 23.4E-14

The "E" in the scientific notation examples stands for "Exponent". The number
following it is the power of ten (e.g., 4.33E2 means "4,23 * 102", or 423).

Hexadecimal numbers can only be integers, and the digits must be preceded by a
dollar sign ($), as in the following examples:
$4A20 ~$0A $6FF
~$E -$7B2D SFFFF
Notice that the unary minus (denoting a negative number) precedes the dollar sign.
The maximum hexadecimal value allowed is $FFFF (65,535 decimal).

Internal Format of Numbers

Note: this section is provided for those of you who are interested in the technical
aspects of BASIC XE. You can skip this section without impairing your ability to
use BASIC XE.

All numbers in BASIC XE are Binary Coded Decimal (BCD) floating pointing point
with a five byte (10 BCD digit) mantissa and a one byte exponent. The most
significant bit of the exponent is the sign of the mantissa (0 for positive, 1 for
negative), and the rest of the bits are the value of the exponent in excess 64
notation. Internally, the exponent represents powers of 100 (not powers of 10).
For example, 0.02 equals 2‘10'2, which equals 2‘!00'1, 30 the internal represen-
tation is
3F 02 00 00 00 00

$3F is the exponent (-1) plus 64 ($40), and the mantissa is 2. The implied decimal
point is always to the right of the first byte of the mantissa. An exponent less
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than $40 indicates a number between 0 and 1, while an exponent greater than or
equal to $40 represents a number greater than or equal to 1. Zero is represented
by a zero mantissa and a zero exponent.

In general, numbers have a 9 digit precision. For example, only the first 9 digits
are guaranteed to be significant when INPUTting a number. You can sometimes
get 10 significant digits in the special case where an even number of digits are to
the right of the decimal point.

Arithmetic Expressions (aexp)

Arithmetic expressions are those which evaluate to a number, and are made up of
one or more of the following list of operands, separated by operators:

1) a numerie constant (number)

2) an avar (or subscripted mvar)

3) a function which returns a number

4) string comparision using relational lops

The first three are straightforward, but the fourth requires explanation. You may
use string comparisions in arithmetic expressions because the comparision results
in a 1 (true) or 0 (false). For example, "ABC"<"ACC" would return a 1, since
"ABC" precedes "ACC" when the two are alphabetized. Conversely,
"ABC">"ACC" evaluates to 0. An arithmetic expression can simply be one of the
above described operands, or two or more of them separated by opecrators (either
arithmetic or logical). The following examples of arithmetic expressions include
the evaluation order of the operators (if any) and the result:

Expression Fvaluation Order Result
3F(4+(21/7)*2) /,%,+,* 3an
"AR">"AC"+7*(ASC("A")) >,ASC,*,+ 455
X=100 : Y=2 N/A

INT(X*Y/3) *,/,INT (43

String Expressions (sexp)

String expressions are much simpler than arithmetic expressions since there are
fewer things they can be. The following list shows all the valid string expressions:
1) a string constant (literal string)

2) an svar (or subscripted savar)
3) a function which returns a string
4) a substring of an svar or savar

Notice that nothing has heen said about operators in string expressions. That is
because none are allowed (with the special exception of the comma (,) for concate-
nation in string assignment). A string expression may be only one of the above, as
in the following examples:

"A literal string" A%(3)

AS Sa$(1;3)
Sas$(1;) A$(4,R)
STR$(126.83) Sa$(1;4,8)
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Editing Your Program

The statements in this chapter ease the job of editing a BASIC XE program, so
that programming need not be considered a chore. This chapter covers the state-
ments NEW, NUM, LIST, DEL, RENUM, and REM.

NEW

Format: NEW
Fxamples: NEW
100 NEW

This command erases the BASIC XE program currently in memory. Therefore,
before typing NEW, make sure you have saved your program (using SAVF, CSAVF.
or LIST) if you want to keep it. NEW also clears BASIC XE's internal symbol table
so that no variables are defined. NEW is normally used in Direct Mode but is
sometimes useful in Deferred Mode as an alternative to END, when you want a
program wiped out after it has RUN.

Nuw
Format : NW [startl[,inc]
Examples: NWM

NW 50

NWM ,1

NWM 50,1

The NUM command enables BASIC XE's automatic line numbering ability. This
facility can increase your program entry speed because it puts in the program line
numbers for you. If no start or inc is given (first example), NUM will start
numbering from the last line number currently in the program in increments of 10.
If there is no current program, NUM will start with line number 10. If the starting
line number alone is given (second example), NUM will start numbering from that
line number in increments of 10. If the increment alone is given (third example),
NUM will start numbering from the last line currently in the program, in
increments of inc. If both the starting line number and the increment are given
(last example), NUM will start numbering from the given line number in increments
of inc. Note: neither start nor inc may be 0.

Four things cause the automatic line numbering to stop:
1) If you press <RETUR N> immediately following the line number.
2) If BASIC XF encounters a syntax error on a program line you type in.
3) If the line number the automatic numberer would use already exists.
4) If the automatic numberer would generate a number larger than 327R7.

Note: using NUM in Deferred Mode always returns you to Direct Mode.
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DEL

LIST (L.)

Format : LIST [linenol](,[1ineno2]]
Examples: LIST

LIST 10

LIST 10,100

LIST 10,

Note: this section covers only the editing uses of LIST. For its program saving
uses, see the Storing and Retrieving Your Program chapter.

LIST causes the program currently in memory to be displayed so that you can edit
or study it. If LIST is used alone (without linenol or 2), the entire program is
displayed (first example). If you follow it with a single line number, only that line
will be displayed (second example). If you specify two line numbers (separated by
commas), lines linenol through lineno2 will be LISTed (third example). If you give
the starting line number, a comma, and no ending line number, the ending line
number is assumed to be the last line in the program (last example).

Note: You can control the automatic indention of structured statements (FOR,
WHILE, etc.) when they are LISTed using SET 12,aexp. You can also control the
casification using SET 5,aexp. See SET for more info.

DEL

Format : DEL 1linenoll[,!ineno2)
Examples: DEL 100
DEL 1000,1999

DEL deletes program lines currently in memory. If a single line number is given,
only that line will be deleted (first example). If two line numbers are given, lines
linenol through lineno2 (inclusive) will be 