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Introduction
Limit Of Liability

While every precaution has been taken to ensure the correctness of the software and
its accompanying manual, Micol Systems Inc. cannot assume any responsibility or
hability for any damage or loss caused by our software. It is the responsibility of the
user to make the necessary backups for the data and programs.

Apple Computer, Inc. makes no warranties, either express or 1mphed
regarding the enclosed computer software package, its merchantability or its
fitness for each particular purpose. The exclusion of implied warranties is not
permitted by some states. The above exclusion may not apply to you. This
warranty provides you with specific legal rights. There may be other rights
that you may have which vary from state to state.

GS/0S is a copyrighted program of Apple Computer, Inc. licensed to Micol
Systems Inc. to distribute for use only in combination with Micol Advanced
BASIC (GS version). Apple software shall not be copied onto another diskette
(except for archival purposes) or into memory unless as part of the execution
of Micol Advanced BASIC. When Micol Advanced BASIC (GS version) has
completed execution, Apple software shall not be used in any other program.

Product Revision

Micol Systems Inc. reserves the right to make improvements to this software and
manual at any time without notice.

The text file INFO.DOC on the /MAB.SUPPORT disk contains the latest

information about this product which could not be included in the manual at the time of
publication. Be sure to read this file into the editor for up-to-date information.

Copyright Notice

This technical manual and the related software contained on the diskettes are
copyrighted materials. All rights reserved.

Duplication of any of the above described materials for other than personal use of the
purchaser, without express written permission of Micol Systems Inc., is a violation of the
copyright laws of the United States and Canada, and is subject to both civil and criminal
prosecution.

Apple, the Apple logo, Apple IIGS, AppleShare, ImageWriter, LaserWriter, Apple 3.5,
Finder, GS/08, QuickDraw and UniDisk are trademarks of Apple Computer, Inc.

Micol BASIC, Micol Advanced BASIC, Micol Advanced Utilities and Micol MACRO
are trademarks of Micol Systems Inc. Micol BASIC, Micol Advanced BASIC, the Micol

Advanced Utilities and Micol MACRO are copyrighted programs of Micol Systems Ine.
Micol Systems Inc. is an independent software developer.
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Part One: Overview of the Language

Chapter One

General Review

Comments on the Second Edition

We are proud to present the Second Edition of the Micol Advanced BASIC for the
Apple IIGS reference manual. This manual has been completely reorganized to make it
easier for everyone, especlally the novice, to use.

If you are one of those who owns a First Edition copy of the manual, take the time to
carefully look at the table of contents and the index to see where the changes were made.
The table of contents and the index have been greatly expanded to make it easier for you
to find the information you are looking for.

Take the time to read the manual through. You will find many programming tips
written by people who have discovered and are already enjoying the power of the Micol
Advanced BASIC Structured Language.

This reference manual has program examples throughout the entire manual. We
recommend you study these program examples very carefully. You may also wish to
compile and execute some of the more important ones. This way the explanations will
become clearer to you and you will get practice in programming.

Send us your suggestions, comments and criticisms. We read all the letters we
receive, even if we cannot reply to all of them. We will answer you if you include a
self-addressed envelope with your letter.

Overview

The purpose of Part One is to give an overall look at Micol Advanced BAST C so you
will get a general idea of what this language system has to offer.

Mico! Advanced BASIC is a full-featured, compiled language system. Its purpose is
to let you develop structured BASIC language programs for your Apple IIGS.

The BASIC program is created using the full-screen editor. Communication with the
GS/OS operating system is done by means of the Command Shell. The Compiler and
Linker translate BASIC source code into binary instructions which the microprocessor
can directly execute.

Some Advantages of the Language

Micol Advanced BASIC needs only 768K of random-access memory to function, and
yet all its components (the Command Shell, the Editor, the Compiler/Linker, and the
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Run-Time Library) remain in memory during development. While developj.ng your
programs, no long delay will occur for one of the components to be loaded from disk.

The executable load files created by Micol Advanced BASIC use a special fast load
format and may only be loaded by the loading software supplied with this product.

Micol Advanced BASIC may be used to produce Classic Desk Accessory files just by
using a utility program provided. Stand-alone Micol Advanced BASIC programs use a
common library located in a specific folder on the stand-alone disk.

A Stand-alone Micol Advanced BASIC program may also be executed on an Apple
IIGS connected to an AppleShare network. Micol Advanced BASIC can also produce
516 (OMF) files that may be launched with the GS Finder.

Source code files created with the ITe/Ilc version of Micol Advanced BASIC are highly
compatible with those created with the GS version; only a few changes are needed to use
the full power of the IIGS version.

Micol Advanced BASIC can use all the memory available to your Apple IIGS and 1s
written in assembly language, the fastest code possible on your computer. Little time is
spent compiling or linking, giving you more time do to what you can do best... program.

The Components of the Language System

1. The Command Shell

The Command Shell (or Shell, for short) allows the user to interface with the rest of
the language system. Through the Shell, for example, it is possible to see the contents of
a disk, invoke the text editor, compile a program, etc.

The Shell also has the capability of accepting commands from a file on disk. Utilities
written by the user may alsoc be added to the Shell. Because of these utilities, the
possibilities of tasks the Shell can perform are almost unlimited. The Shell has the
following features:

- Easy to remember commands

*  Full complement of filing commands

+ Testof compi’ d programs

+ Commands executed in a Shell Batch program
+ AutoExec batch file

+  Uses commands written in BASIC

» KEasy-to-read help screen.

2. The Source Code Editor

The Source Code Editor lets you create, and modify BASIC source code files. The
editor has word-processor-like features to ease the maintenance and revision of the
source code files. The editor can read standard TXT ($04) or SRC ($B0) type files. The
editor has the following features:
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= 80-column, full-screen editor

« 128 kilobyte buffer (large enough for a file with about 4000 lines of code)
+  Word-processor-like commands

+ Fast and easy copy/movement of text

» Saves source code files in normal ASCII format

» Decimal to hex (and back) converter

+ Easy-to-read help screen

3. The Full-featured Compiler and Linker

The Compiler reads the source code created using the source code Editor and
generates an object code file which the Linker will convert to a machine usable format.
The Compiler has the following features:

* Rapidly generates 65816 code

» Uses FastLoad to bring programs into memory fast
» Easy-to-remember Compiler Directives

«  Ultra fast screen displays

+  Support of source code libraries

+ Link to assembly language programs

» Easy creation of large programs

» Easy creation of startup disk

» Utility to create Classic Desk Accessories

4, Full-featured Structured BASIC Language

With Micol Advanced BASIC, you can write programs that are more understandable
than almost any other BASIC language. The use of meaningful variable names,
indentation, structured loop control, improved data file handling, and many other
features will make the creation of your programs a breeze. Now you can write those
GOTOless programs that were impossible to do under Applesoft BASIC.

Micol Advanced BASIC can produce graphics and sounds that could never have been
done before on an Apple II using Applesoft BASIC. Both Super High Resolution graphic
modes (320 X 200 and 640 X 200) are supported with graphic text. capability. Micol
Advanced BASIC can also play back digitized noise, music or speech. _

Micol Advanced BASIC gives you the ability to easily create applications that exploit
multiple Windows and pull down Menus made famous with the Apple Macintosh™
computer. The Micol Advanced BASIC language systems offers the following features:

+ Upward compatible with the Applesoft BASIC language
+ Optional line numbers

* Dynamic character strings up to 1023 characters

+ Simple variables and arrays of type boolean
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Ultra fast and sophisticated string manipulation

True integer calculations (no conversion to real and back)
Calculations of extended values: both integer and real
MouseText character display

INKEYS input and PRINT USING output
IF.THEN..ELSE, CASE_OF conditional statements
REPEAT. UNTIL, WHILE.. WEND conditional loops
Pascal language-like Functions and Procedures
Support of recursive calls

Low and Super High Resclution graphics

Mixed text and graphics

Great sound capabilities

Complete and easy-to-use GS/OS file handling
SuperTrace™ debugging command

Easy Desktop program definition

Complete and easy use of the Apple IIGS Toolbox
Exclusive Controlled Uncertainty™

How this Manual is Organized

This manual is divided into eight distinct parts:

First is the Copyright pages and Table of Contents. We have taken pains to
make this Table of Contents as useful as possible. We hope you agree.

Part One (this part) gives you a general overview of Micol Advanced BASIC
(MAB), and how to use Micol Advanced BASIC with the usual equipment. There
is a brief tutorial in Chapter Two all beginners should try.

Part Two discusses the Programming Environment: what is needed to write and

~use a Micol Advanced BASIC program: Shell, Editor, Compiler/Linker, Library.
-Part Three is the most important section and describes the Micol Advanced

BASIC language itself.

Part Four describes the Desktop commands and some guidelines on how to write
a Desktop-based program. This section should be ignored by beginning
programmers as it is gquiet involved.

Part Five discusses the Apple IIGS ToolBox and how to access it from Micol
Advanced BASIC. This section should be ignored by beginning programmers.
Part Six discusses program management. Management includes debugging
techniques, code segmentation, code optimization, and using assembly language
routines with your Micol Advanced BASIC programs.

Last come the Appendices, Glossary of words and Index. The Index is very
complete, so if you have trouble finding something, feel free to consult it.
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Special Note

Special paragraphs marked “Programmers”, “NOTE”,
“IMPORTANT”, and “WARNING” will be contained
within a paragraph such as this one. These paragraphs
describe tricks of the trade, indicate some special things
to watch out for or alert you to a potential dangerous
gituation. “Programmers” denotes advanced topics that
novices may ignore.

The Micol Advanced BASIC System Disks

You have received with this product:

« The Micol Advanced BASIC GS Reference Manual, Second Edition

¢ One system disk labeled Master Disk.

*  One system support disk labeled /MAB.SUPPORT

= A product registration card

+  Information about the Micol Advanced BASIC Users Group (MABug)

«  Other Product information

The first disk labeled Master Disk contains the Micol Advanced BASIC language
gystem itself. The second disk labeled /MAB.SUPPORT holds folders containing

example programs, utilities, tool sets, fonts, devices drivers, etc. normally unused with
Micol Advanced BASIC.

IMPORTANT

Please make backup copies of both system disks before
starting your program development. Use the copied
disks for your work and store the original disks
somewhere safe.

The Micol Advanced BASIC language system consists essentially of four files
(contained in folder MICOL.ADV.BASIC on the disk labeled Master Disk) and the
Utilities folder: COMPILER.SHELL, EDITOR, LIBRARY, MICOL.ADV.BASIC and
UTILITY/ folder. COMPILER.SHELL is the integrated Compiler, Shell and Linker.
EDITOR is the source code Editor. LIBRARY is the run time Library and
MICOL.ADV.BASIC is the Micol Loader, necessary to load stand-alone Micol Advanced
BASIC programs.

The UTILITY folder will contain the external Shell commands you may write later
to add more functionality to the Command Shell. The file AutoExec will tell you about
any updates to the Language System or the Reference Manual.

The MAB.SUPPORT disk contains the following folders/files:
« folder Demo.Files
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» folder MAB.TO.S16 (see Part Six, Chapter Five)

» folder MAB.TO.CDA (see Part Six, Chapter Five)

+ folder SYSTEM (contains GS/OS files not needed m Micol Advanced BASIC)
+ an optional text file named INFO.DOC

IMPORTANT T"

e Demo. Files folder contains the source code of
numerous example programs that could be very helpful in
your understanding of this language. It is very important
you look at these files in some detail. The fractal
mountain generator is in the Fractal.Samples folder
under the name Mt.Fractal. There is also a very nice
demonstration game written in Micol Advanced BASIC in
the folder MABug. DEMO (read the READ.ME file).

File INFO.DOC contains the latest product information which is not contained in
this manual. If this file is absent, the manual is complete.

Micol Advanced BASIC also uses the Apple IIGS Tools in the proper folder. The
other files or folders are used by the GS/OS operating system which Micol Advanced
BASIC uses to communicate with your hardware.

What You Need to Know

Before you continue reading this manual, you should know:
« How to set up and use your Apple IIGS system (see the manuals that came with
your computer)

« Some knowledge and understanding of the ProDOS file structure and use of
Pathnames to access these files

« How to use GS/OS to manipulate disk files (see the Apple IIGS System Software
- User’s Guide)

+  Some knowledge of Applesoft BASIC or any other dialect of BASIC
+ Advanced programmers should know about the Toolbox of the Apple 1IGS.

Hardware Requirements

To use Micol Advanced BASIC for the Apple IIGS, you need one of the following
computer systems:

«  An Apple IIGS with ROM 01 (or later) and a minimum of 768K of RAM
* An Apple Ile with GS Upgrade and ROM 01 and a minimum of 768K of RAM

With:
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+  One 3.5 inch disk drive :
« A monochrome monitor capable of displaying 80 columns
+  GS/OS, the DOS required by Micol Advanced BASIC, is supplied on disk.

Suggested Additional Hardware

- A printer

+ More memory on the expansion card (see below)
« A second or more disk drives

« Ahard disk drive

« A color monitor

Run Time Memory Needs of Stand Alone Applications

o Text only apPlCAtION: .ueveeeeeerrerreeeneereessesesesssessessressnsseeriesessassenns 512 kilobytes

+ Text and picture files................... e O 768 kilobytes

+  Text and animated graphics ........ccoeoeeveririersrerrrersssnassvescessnesnsenssnns 768 kilobytes

+  Text, pictures, and sound files.........cecevvevevsriricrrereresrririnieee e sreens 768 kilobytes
Graphic text and picture files........occeerrverreereeeeeceeerrreessessescanaens 768 kilobytes

+ Graphic text and animated graphics.......ecececverereeeecerecneneeseesnans 2048 kilobytes

« Graphic text, animated graphics, and sound files ........ccccccverennne. 2048 kilobytes

« Simple Desktop programs (15-35K without Library) .................... 768 kilobytes

* Regular size Desktop programs (36-50K without Library) ........... 1024 kilobytes

The amount of memory may vary depending on the size of the program, the numbers
of arrays, picture files, sound files, etc.

Setting up Micol Advanced BASIC on a Hard Drive

1. Boot a GS/OS System Disk which brings you into the GS Finder. The Finder has
the facilities for this task.

2. Create a subdirectory called Micol. Adv.BASIC under the volume directory of your
hard disk (choose New Folder under the File Menu or press <Apple>N).

3. Copy the Micol Advanced BASIC system files:

a) Copy the files MICOL.ADV.BASIC, COMPILER.SHELL, EDITOR, LIBRARY,
and the UTILITY folder from the Master Disk (folder Micol.Adv.BASIC) to the
subdirectory Micol.Adv.BASIC you just created on your hard disk. Lock these
files.

b) Copy the file Micol.Icons from the Master Disk to the ICONS folder of your hard
drive.
4. Put the original Micol Advanced BASIC disks away in your archive box.
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Using Micol Advanced BASIC with the Finder

1.  Open the Micol. Adv.BASIC folder by clicking on it twice or by clicking once and
pressing Apple-O to open the folder.

2. Drag the Micol. Adv.BASIC icon onto the Desktop. Close the folder and Window.
Dragging the icon onto the Desktop allows easier access to MAB.

3.  Start the Micol Advanced BASIC language system by quickly clicking twice on the
Micol.Adv.BASIC icon or by clicking once and pressing Apple-O to open the
program.

Using Micol Advanced BASIC With a RAM Disk

Micol Advanced BASIC recognizes the RAM card created by the RAM Disk option of
the Control Panel.

If Micol Advanced BASIC for the Apple IIGS detects a RAM disk with at least 192K
of free space, it will use this RAM disk for its scratch work for compiling and linking. If
there is no such RAM disk, the scratch work will be performed where the final linked
program is created.

WARNING

If Micol Advanced BASIC detects a RAM disk with a free
space greater than 192K, it will use this RAM disk for its
scratch files. These files are normally deleted at the end
of compilation and/or linking. However, if an operating
system error should happen during compilation or
linking, these files will not be deleted. You should then
delete these files yourself manually from the Shell,
otherwise this RAM disk may not be used again.

Use of a RAM disk is highly recommended as it greatly speeds up the program
development cycle: edit, compile/link, (execute), correct.

Using Micol Advanced BASIC With. Your Printer

Micol Advanced BASIC allows you complete access to the Control Panel of the Apple
IIGS. If you used the Control Panel’s Printer or Modem Port controls to configure your
printer, the printer should function properly because Micol Advanced BASIC uses the
gsettings of the Control Panel. Refer to your Apple IIGS Owner’s Manual to see how to
change the settings.
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Configuring Your Printer Using the Control Panel

You may use the Control Panel while working with Micol Advanced BASIC to alter
the panels parameters. These parameters work with the built-in serial port or with a
printer interface in the proper slot with the slot setting to “Your Card”.

Because of the nature of laser printers, Micol Advanced BASIC will not work with
them. If you are using the Network Version of Micol Advanced BASIC, the program
output may be printed using the network spooler.

WARNING ) ..
Some third party printers may need a device driver in the
directory Drivers/; otherwise the printer may not function
correctly. See your printer’s manual if you are uncertain.

If You Need Assistance
Four good rules to follow are:

1. Don't panic. Take a deep breath and relax for a minute.
2.  Go through the following checklist to delimit the problem

a) Seeif you computer meets the minimum hardware requirements (see Hardware
Requirements)

b) Make certain that your hardware and peripherals are connected correctly and
that all connections are secure. If a particular peripheral needs a device
driver, make sure that it is installed on the boot disk

¢) Get your reference manual and consult
— the Table of Contents and/or Index
— find and read carefully the sections pertinent to your problem. More than

sixty percent of all calls for technical support can be answered simply by
reading the manual.
3. Ask a friend who has a computer to come and help you. Your friend may have
enough experience to explain what you do not understand
4. Contact us at Micol Systems. You can communicate with us by mail or by phone.
We provide free technical support to our registered customers:
a) By mail, write to Micol Systems Inc. 9 Lynch Road, Willowdale, Ontario
CANADA M2J 2V6. We will answer your letter by mail if you include a
self-addressed envelope
— Please include: a description of your hardware (computer brand and model,
size of memory on expansion card), and the list of the peripherals in the
computer

— acomplete listing (preferably on disk) of the program causing the problem.
Determine where the problem is and clearly mark its location. If this is
not done, we cannot help you. '

Part One: Overview of the Language
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b) By phone, call our office at (416} 495-6864. You can reach us during normal
business hours Monday to Friday, 9:00 AM to 5:00 PM Eastern Time. There
is no fee to pay except for the long distance call, if applicable. Sorry, we
cannot accept collect calls.

Compatibility Overview

Applesoft BASIC

Micol Advanced BASIC is not a simple compiler of Applesoft BASIC progrars and
should not be thought of as such; it is much more than that. However, since Micol
Advanced BASIC is a language system based upon Applesoft BASIC, you may convert
your Applesoft BASIC programs to Micol Advanced BASIC programs with very little
effort. Most programs written under Applesoft BASIC will run under Micol Advanced
BASIC with modest changes. Please see Chapter Six, Part Six for more information.

You will have to modify the portions of code using:
« Disk filing
+ Graphics
» Machine language routines
+ Special memory locations (PEEKs and POKEg)
+  Error handling
Program segmentation

By malking additional changes, you may take advantage of additional memory for
programs or data, create better graphics and sounds, etc.

Micol Advanced BASIC for the Apple Ile/llc

Micol Advanced BASIC for the Apple lle and Apple Ilc source code files are highly
compatible with Micol Advanced BASIC for the Apple IIGS. You may use the same
source files. Since you have a much greater programming space, you should be able
add the features you want in your programs.

You will have to modify the portions of code using:

+  Graphics and Sound

» Machine language routines

- Special memory locations (PEEKs and POKESs)
+ Error handling

= Program segmentation

NOTE ‘
Programs developed under the Apple Ile/c version must

be recompiled under the Apple TIGS version.

Part One: Overview of the Language
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Earlier Versions of MAB for the Apple IIGS

Most programs developed with Micol Advanced BASIC GS v2.0 to v3.7.2 are
compatible with Micol Advanced BASIC v4.0. You may use the same source code. Of
course, all programs developed with an earlier version of Micol Advanced BASIC for the
Apple IIGS must be recompiled to execute under Version 4.0 of Micol Advanced BASIC.
Please note that there has been a major change to the WINDOW command. Check
Chapter Three, Part Four for details.

Syntactic Symbols Used in this Manual

Within this manual we will follow certain syntactic rules which you must know
before reading this manual. The rules are:

Brackets [ ] are used when something is optional.

NOTE: Brackets are used in the syntax of some statements.

Braces { } are used to indicate that something is optional and may be repeated.

NOTE: Braces are also used to delimit comments.

Bold capital letters are used whenever a reserved word is denoted.

Aexpr is used to denote an arithmetic expression either integer or real An Aexpr
may simply consist of an integer or real variable.

Alop is used to denote an arithmetic operator. An arithmetic operator may be a + - *
/~ MOD.

Relop means a relational operator. A Relop is a: <, >, <>, >=, <=, = and may also
include the logical operators: AND, OR, NOT

Sexpr is used to denote a string expression. An Sexpr may simply be a string
variable.

Expr is used to denote any expression, integer, string or real. In short, an Expr is an
Aexpr or Sexpr.

~ Identifier is used to denote a Function, Routine, Procedure, Program or variable
name. An identifier is made of letters, digits, undersc re, ampersand, dollar sign,
percent sign to a maximum of 62 characters.

Letters are either uppercase or lowercase and are case insensitive (no distinction is
made between A and a).

Unop is a unary logical operator. It may be a plus sign, minus sign and NOT
operator.

Filename is a string of alpha-numeric characters no longer than 15 characters in
length.

Volume name is a string of alpha-numeric characters no longer than 15 characters
in length. A slash (/) precedes the actual name.

Pathname is a string made of a volume name, directories (if any) and a file name. It
may be no longer than 64 characters in length including slashes.

Part One: Overview of the Language
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Chapter Two

Getting Started

A Brief History of BASIC

The original BASIC was written in 1964 under the direction of John Kenemy and
Thomas Kurtz at Dartmouth College, New Hampshire, United States of America.

BASIC is the acronym for Beginners All-purpose Symbolic Instruction Code. It was

. intended to be relatively easy to learn and inexpensive to implement. The original

BASIC was an interactive language, so that the programmer would get instant results.
BASIC was originally intended as a teaching tool, so its capabilities were very limited.

Originally, a program line in a typical BASIC program had to begin with a line
cumber. Subsequent implementations of the BASIC programing language required no
line numbers and featured structured programming statements like REPEAT. UNTIL
and WHILE..WEND.

Applesoft BASIC was installed in the Apple II+ computer in 1979 as the successor to
the primitive Integer BASIC. Apple hadn’t yet developed a disk operating system, so
Applesoft had no built-in DOS commands, among many other limitations.

Micol BASIC was released in 1985 by Micol Systems as a structured and compiled
BASIC language system based on Applesoft BASIC. Micol BASIC was designed to run
on an Apple IT+, ITe (64K) and Ile. Although Micol BASIC was much more powerful than
Applesoft BASIC, it still was designed for a computer with limited abilities.

Micol Systems entirely rewrote Micol BASIC for the Apple IIGS and added numerous
enhancements and improvements which became Micol Advanced BASIC, version 1.0, for
the Apple IIGS in 1988. The next year, a special version for the Apple Ile (128K), II¢,
and Laser 128 computers was released which took advantage of the better graphics and

auxiliary memory in these computers and has most of the features found on the GS
version. '

Writing Your First I rogram in Micol Advanced BASIC

Okay, let’s write a simple program in Micol Advanced BASIC. This program won’t do
much, but it’ll be a start. Just follow these simple steps:

1. Insert a copy of the Micol Advanced BASIC system disk marked Master Disk into a
3.5 inch drive. Turn on the monitor and the computer.

a) The GS/OS operating system (the program that tells the computer how to use
the devices connected to the computer) will load and execute

b) The Micol Advanced BASIC Language System will load and execute. The
Command Shell prompt (}) will be displayed with the Command Shell waiting
for a response from the user.

2. Enter HELP<CR> (<CR> means press the key marked Return). This command

Part One: Overview of the Language
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3.

8.

Chapter Two: Getting Started

lists all the commands known to the Shell. Take the time to read the commands
that are available. Enter HOME<CR> to remove the Shell’s Help display.

Insert a work disk into a drive:

a) Ifyou have a second disk drive, insert an already formatted disk with little or

no information on it and go to step 4

b) Remove the Micol Advanced BASIC (Master Disk) disk and insert an already

formatted disk with little or no information on it. (The disk containing the
sytem will not be needed for program development).

Enter PREFIX /Name.of.Disk<CR>. Replace Name.of. Disk by the name you gave
the disk when it was formatted. PREFIX tells the Shell to use the disk
Name.of.Disk as the default disk. The Command Shell does not care where the
disk is, as long as GS/OS can find it; otherwise the message “Volume not found”
will be displayed. Unless otherwise instructed, the system always uses the
“prefized” disk. To see which default directory the system is using, enter
PREFIX<CR> without a disk name. To see the names of all of the volumes
available in the system, enter ONLINE<CR>.

Enter EDIT<CR>. This Shell command will bring you into the Micol Advanced
BASIC Source Code Editor.

Press <Apple>H (hold down the key with the white apple on it and the H key at the
same time). This command shows the commands known to the Micol Advanced
BASIC Source Code Editor. Press any key to make this screen disappear.

Enter the following program; be certain to press Return after each line. Press
Delete to erase a character. Press the Arrow keys to move the cursor. Press Tab
to make an indentation in a program line.

PROGRAM First Program
HOME
INPUT “Hello, I'm your Apple IIGS, what’'s your name? ”; Name$
PRINT “Nice to meet you ”; Name$
PRINT “Watch me count from one to tenb
PRINT “But first, press any key so I can start”
GET Any Key$
FOR Count% = 1 TO 10
PRINT Count$%
NEXT Count%
PRINT “Good-bye ”; Name$; ", I hope we meet again”
END

Take the time to check and revise what you entered.

Press <Apple>S to save the program to disk. The Editor prompts for a program
name. Enter any name (letters only) of no more than eleven characters and
press Return. The program will be saved to disk.

Press <Apple>Q to quit the Editor and return to the Shell.

Part One: Overview of the Language
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10.

11.

12.

13.

Enter CATALOG<CR>. The contents of the disk directory will be displayed on
the screen. Notice the name of the file you just saved.

To compile your program, enter the word COMPILE followed by a space, followed
by the name you gave the program in step 8, followed by a Return. The

Compiler will display “Compiling...<Program name>". If you have entered the
program correctly, your program will be transformed into a format that can be
executed. If there is an error in the program, the message “Continue

compilation, Edit program, or use Shell (C/E/S)?” will be displayed on the screen.
Press “E” to return to the Micol Advanced BASIC Source Code Editor and

correct the mistake. Continue with Step 8.

After the program has compiled without any errors, you will receive the message
“Execute the program (Y/N)?”. Press “Y” to cause the program to load and
execute.

The program will ask you for your name. Enter your name followed by the Return
key. Notice the action on the screen. That was all caused by the program you
just wrote.

When the program has finished execution, control will be returned to the Shell.

Congratulations! You have written and executed your first Micol Advanced BASIC
program,

Entering Program Examples

Some program examples within this manual cannot fit in the manual’s page the
same way they would appear on the screen. If you see the Program Line Continuation
character, the backslash (\), this indicates that the remainder of the line is continued on
the next line (you may also enter the program lines exactly as they appear in the text if
you wish, the Compiler can handle this syntax).

Example:

PROGRAM Example

HOME ‘

INPUT “Enter name: ”;Name$

INPUT “Enter age: ”;Age%

INPUT “Enter any floating-point value: ": \
Numbers

END

Enter the line(s) containing a backslash as if the line(s) were continuous (do not
enter the backslash, in this case). If the line has more than 80 characters, the Editor
will follow you by scrolling the display from left to right. The Editor will reposition the
display to its usual place when you press the Return key.
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Suggested Manuals

Apple Computer Inc., Apple IIGS Toolbox Reference Volume I, Reading, Mass.:
Addison-Wesley Publishing Co., 1988. 776 p. ,

Apple Computer Inc., Apple IIGS Toolbox Reference Volume II, Reading, Mass.:
Addison-Wesley Publishing Co., 1988. 700 p.-

Apple Computer Inc., Apple IIGS Toolbox Reference Volume III, Reading, Mass.:
Addison-Wesley Publishing Co., 1988. 1100 p.

Apple Computer Inc., Human Interface Guidelines, Reading, Mass.: Addison-Wesley
Publishing Co., 1987. 160 p. (This is the book needed to write software that conforms to
Apples guidelines.)

Apple Computer Inc., Standard Apple Numerics Environment (SANE) Manual. 2nd
ed., Reading, Mass.: Addison-Wesley Publishing Co., 1988. 320 p. (This manual contains
the details of other SANE functions that can be implemented in Micol Advanced
BASIC.)

Apple Computer Inc., GS/OS Reference Manual Vol. 1, Reading, Mass.:
Addison-Wesley Publishing Co., 1990. 528 p. (This manual contains the details of other
GS/OS calls that can be implemented in Micol Advanced BASIC.)

Little, Gary B., Exploring the Apple IIGS, Reading, Mass.: Addison-Wesley, 1987. 552
p. (The examples in this book are written using APW macros.)

Little, Gary B., Exploring Apple GS/OS and ProDOS 8, Reading, Mass.:
Addison-Wesley Publishing Co. 1988. 369P (we frequently use this book for reference).

Gookin, Dan and Davis, Morgan, Mastering the Apple IIGS Toolbox, Greensboro,
North Carolina,: Compute! Publications, Inc., 1987. 642 p. (outdated, but excellent for
learning the Apple IIGS Toolbox. This book appears to be out of print, but if you should
find a store that still has one in stock, we recommend you buy it.)
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Part Two: The Programming Environment

Chapter One

The Command Shell

Overview

The Command Shell is the control program. Through the Shell, you can do basic disk
filing, enter the Source Code Editor or compile, link and execute a program. The
Command Shell performs a similar function to the ProDOS 8 command interpreter, file
BASIC.SYSTEM, performs under Applesoft BASIC.

The Right Brace character “}” is the prompt character of the Shell.

Line Editing Commands

These commands allow you to edit the commands entered from the keyboard.

Up and Down Arrow Keys (T!)

The Up and Down Arrow Keys are not used in the Shell.

Left and Right Arrow Keys (—¢«)

The Left and Right arrow keys will work only within the range of an input field.

The Return key

The key marked Return terminates a command and may be pressed anywhere in an
input field without loss of characters.

The Delete key

The Shell recognizes two deletion modes, true delete and destructive backspace. By
default, the Delete key performs a destructive backspace. To toggle between the two
deletion modes, press <Apple>Delete.

The destructive backspace mode erases the character to the left of the cursor. The
true delete mode erases the character under the cursor. All characters on the right of the
cursor are moved to the left. The shape of the cursor is not changed.
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The delete mode will remain until it is modified by another <Apple>Delete or until
the system is restarted.

<Control>C (Break)

Pressing <Control>C will terminate a listing of a text file started with the LIST
command.

<Control>C may also be used to interrupt the execution of a program while it is
running.

<Control>R (Repeat)

Pressing <Control>R diéplays the last command executed. The command is not
executed, but is displayed so it may be modified if necessary. Press Return to execute
the command again.

The Shell “remembers” the previous command, even after using the Editor.

<Control>S (Space/Stop/Start)

Pressing <Control>S inserts a space character at the current cursor position, moving
every character after the cursor one position to the right.

This command may also be used to stop and start a file listing or program execution.

<Control>X (Cancel)

Pressing <Control>X cancels the command being entered. A backslash character (\)
appears as the last character on the line to indicate that the previous command has been
cancelled.

Built-in Shell Commands

These commands allow you to perform the basic tasks of the Command Shell.
Additional Shell commands may be written using Micol Advanced BASIC.

BATCH Pathname

The BATCH command allows Shell commands to be read from a text file on disk and
executed as though the commands were entered from the keyboard. The Pathname is
the name of a text file in a directory currently online.

The Batch file is usually created by the Source Code Editor, and is simply a text file
containing the Shell commands described here which are to be ‘executed by the

Part Two: The Programming Environment
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Command Shell. The commands are displayed as they are executed.

Any shell command except another BATCH command is a legitimate entry into a
batch file. An EDIT or COMPILE command will execute, but will end the batch
stream.

Any line in fhe Batch file beginring with a semicolon (;) will be considered a
comment.

<Control>C will cancel the execution of a Batch file.

BATCH is particularly helpful to users who are doing their program development on
a RAM disk and wish to set up their system to their own needs.

AutoExec File

When Micol Advanced BASIC is first booted, the system checks for a Batch file under
the Micol Advanced BASIC folder called AutoExec. If this file is present, the Batch
stream contained within AutoExec is executed, otherwise the system simply enters the
Shell.

The system disk marked Master Disk has an AutoExec file on it, so you may wish to
examine this file to better understand AutoExec files.
Example:
LIST INFQC.DOC
;Erase or rename the AUTOEXEC file to stop
; INFO.DOC from appearing again.

The batch file AutoEzec lists the INFO.DQC file on the screen.

CATALOG [Pathname]

CATALOG and its abbreviation CAT are used to display the contents of a volume or
any of its directories. The directory information indicates if a file is locked or not, lists
its name, type, size of the file in blocks, its date and time of creation, its date and time of
modification and t'2 size of the file in bytes. The quantity of blocks used and unused are
listed after the list of the contents.

If a Pathname is stipulated, the directory will be read from the stipulated volume. If
the Pathname does not begin with a slash (/), the default prefix will be used with the
stipulated directory name. If a Pathname is not stipulated, the directory of the default
prefix will be displayed.

Example:

CAT /RAM6
CATALOG SUBDIR/
CAT
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COMPILE Pathname [, Pathname]

This command invokes the Compiler. The first Pathname is the source code
Pathname of the file you wish to compile. If the source code Pathname cannot be found,
an error will occur and the Shell prompt will return.

If the Pathname is followed by a comma and another Pathname, then the object code
file will have this stipulated pathname with the appropriate extension added. After the
compilation is completed, the filename containing the compiled program will end with a
“LNK” extension.

If a syntax error is detected, the BASIC source code line will be displayed in inverse
video. You will be prompted “Do you want to Continue, Edit or return to the Shell
(C/E/S)?. To continue the compilation, press "C". The Compiler will continue the
program’s compilation. To edit the error, press “E”. The Editor will place the cursor on
the line and approximate character where the compilation error occurred. To return to
the Shell, press “S”. The prompt of the Shell will appear.

COPY Pathnamel TO Pathname2

COPY duplicates the contents of the file Pathnamel by creating a new file and
giving it the name Pathname2. If the original file and the duplicate file are in the same
directory, Pathnamel must be different from Pathname2.

Example:
COPY /Disk/0ld.File TO /RAM5/New.File

The file Old.File in volume /Disk will be copied to volume /RAMS with the name
New.File.

CREATE Pathname

CREATE generates a new directory file (folder) under the main or a subdirectory
with the name stipulated by Pathname. The directory created is locked.

Examples:
CREATE /RAM6/DIRECT.1

CREATE /Library/Math/Trig

In the first example, the subdirectory Direct.1 will be created on volume /RAM6. In
the second example, the subdirectory Trig will be created on volume /Library in the
subdirectory Math/.

DELETE Pathname

DELETE erases a file from a directory. A subdirectory file must be empty before it
can be deleted. The disk must not be write protected and the file must be unlocked.
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Example:
DELETE /RAM6/Filename

EDIT [Pathname]

The EDIT command summons the Source Code Editor. The stipulated file must be
of type TXT ($04) or SRC ($B0) to be edited.

If the command EDIT is entered without a Pathname and no file is being edited, the
Editor will appear. No file name appears on the Data Line as there is currently no file
being edited.

If EDIT is entered without a Pathname and a file is being edited, the Editor will
appear to let you continue the editing process. The cursor will appear in the identical
line and position as when you last left the Editor. The Pathname of the file is displayed
on the Data Line.

If the EDIT command is followed by a Pathname and no file is being edited, or the
file being edited has not been moodified since the last save, the stipulated file will be
loaded from disk into the Editor’s workspace. The file’s Pathname will appear on the
Data Line,

If EDIT is followed by a Pathname and the file currently being edited has been
modified without being saved, the Command Line of the Editor will prompt “Save
current file before loading new one (Y/N)?”. If “Y” is pressed, the file currently in the
Editor will be saved to disk, the workspace will be emptied and the specified file will be
brought into the editor. If “N” is pressed, the file currently in the Editor will be erased
from the editor’s workspace and the specified file will be brought into the editor.

Example:
EDIT/RAM6/TXT,.FILE

FORMAT Volume_Name

To initialize a storage device, use the FORMAT command. The initialized device will
have the name stipulated as Volume_Name.

When this command is invoked, the Shell displays the location and the names of all
devices connected to the computer. Select the appropriate device with the Up and Down
Arrow keys and press Return to display the GS/OS Formatting Dialog Box.

Set the controls of the Dialog Box to “ProDOS” for the operating system (if necessary)
and “800K 2:1" for the interleave. Press Return to start formatting the device.

For optimum performance with the white UniDisk 3.5 drive only, use 800K 4:1
interleave.

WARNING
Be very careful with the FORMAT command. Once

FORMAT is executed, any valuable information
contained within the medium will be lost.
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Example:
FORMAT Work.Disk

HELP

HELP lists the built-in Shell commands available with a brief description.
User-written Shell commands are not listed.

Example:
HELP

HOME

HOME is simply used to erase the contents of the screen and place the cursor at the
upper left corner.

Exambple:
HOME

LIST Pathname

LIST displays the specified source file on the screen, so you may preview it without
entering the source code editor. Only files of type TXT ($04) will be displayed.

Pressing <Control>C ends the listing; pressing <Control>S pauses the listing.
Pressing any key after that will restart the scrolling of the listing.

Example:
LIST /RAM6/INFO.DOC

LOCK Pathname

LOCK protects a file from being deleted or modified. When a file is locked, an
asterisk (*) precedes the file name when a directory is displayed.

Exzample:
LOCK /RAM6/FILE

ONLINE

ONLINE displays the names of all the block devices such as floppies, hard drives,
RAM drives and CD-ROM drives connected to the computer. ONLINE displays the
names of the devices and the names of the volumes.
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Example:
ONLINE

PREFIX [Directory_Name]

The command PREFIX indicates the path used by the system or sets a different
default prefix. The default prefix contains part of the path leading to a specific file.

The default prefix is the prefix that is used unless another path is specified. If the
Master Disk is booted, at startup, the (default) prefix is set to
/Micol. Adv.BASIC/Micol Adv.BASIC/.

The names of the volumes or directory files must be from online volumes. If not, the
previous prefix will remain in use. The error message “Volume not found” will be
displayed if the volume is not online.

If Directory_Name is preceded by a slash character (/), the prefix will be changed to
this new volume name.

If Directory_Name is not preceded by a slash character, the current prefix will be
used with the Directory_Name appended to form the path leading to the directory.

Examples:

PREFIX {Displays the current prefix}

{Adds System/Desk.Accs/ to the current prefix}

PREFIX System/Desk.Accs/

{Prefix becomes /Micol.Adv.BASIC/System/}

PREFIX /Micol.Adv.BASIC/System

PREFIX < [<]

This PREFIX command lets you move back one or more levels within a path by
adding one or more less than symbols (<) with no separating spaces. One less than
symbel (<) equals one directory level.

Use PREFIX with a Pathname to go “outside” any subdirectory.

Example 1:
PREFIX < {Go back one level}
PREFIX {Display the current prefix}
PREFIX << {Go back two levels}
Example 2:

If the current default prefix is /VOLUME/FIRST/SECOND/THIRD/FOURTH/, the
command PREFIX << will set the new default prefix to /VOLUME/FIRST/SECONDY/.
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PRINTER

PRINTER sets the port or slot number through which the printer output of the
Editor and Compiler will be sent. The slot number entered must be a digit in the range
one through seven.

The default output is set to slot/port one.

Example:
PRINTER
Send output through which slot? (1-7)7?

QUIT [Pathname]

Use QUIT to leave the Micol Advanced BASIC language system. If QUIT is not
followed by a Pathname, you will be prompted: “Are you certain you want to quit (Y/N)?".
If “N” i8 entered, this command will be ignored and the Command Shell prompt will
return. If “Y” is pressed, control will be returned to the opcrating system. Once you
have entered “Y”, you will leave Micol Advanced BASIC.

If QUIT is used with a Pathname, that GS/OS application will load and execute. No
prompt requesting you to confirm your choice will appear, 80 make sure that the disk
containing the program launcher is online; otherwise, you will receive an error.

Example:
QUIT
Are you cerxrtain you want to quit (Y¥/N)?

Some program selectors (the Finder included) require
that the startup disk be online before the GS/OS
application can successfully execute. Do not attempt to
execute these files unless the startup disk is online,
otherwise the system will crash!!

If Micol Advanced BASIC was already started using a program launcher, use QUIT
without specifying an application name.

If you have only a single drive system, you may copy the Finder from the
/MAB.SUPPORT disk to a RAM disk and access the Finder from the RAM disk with the
Micol Advanced BASIC system disk in the drive.

Example:
QUIT /MAB.SUPPORT/SYSTEM/FINDER

If the second system disk, as well as the startup disk, is currently online, the Finder
will load and execute.

Part Two: The Programming Environment
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RENAME Pathnamel TO Pathname2

RENAME changes the name of a file, directory or volume. If the paths are on the
same volume, this command may even be used to move a file to another directory. To
rename, Pathnamel must be unlocked and Pathname2 must not already exist.

Example:
RENAME /RAM6/FILE TC /RAM6/NEWFILE

RUN [Pathname]

RUN [Pathname] loads and executes the compiled and linked program specified in
Pathname. The Pathname is usually the name of the source file of the program (the
“LNK” extension is added by RUN).

The RUN command may be entered without the Pathname to reexecute the previous
program.

Whenever a program is RUN, the values of all booleans are set to false, numeric
variables are set to 0 and all string variables to empty before executing the first line of
the program.

Examples:

RUN /MICOL.ADV.BASIC/MT.FRACTAL

UNLOCK Pathname

UNLOCK removes the protection on a file, so it may be modified, deleted or
renamed. A space rather than an asterisk will precede the filename when the proper
directory is displayed.

Example:

UNLOCK /RAM6/FILE

Adding Your Own Commands to the Shell

When the Command Shell receives a command it does not understand, it assumes
the command is the name of a Utility, a compiled Micol Advanced BASIC program, in
the folder UTILITY directly under the Micol Advanced BASIC folder, and attempts to
load and execute it.

If there is no such program name in the Utility folder, the Shell will display the
message “Illegal command line”. This filename is treated as equivalent to a built-in
Shell command.
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How to Write a Shell Utility

The first step in writing a Shell Utility is simply to write a Micol Advanced BASIC
program, compile and hink it.

After your Shell utility program is thoroughly debugged, take the compiled code an.d
use the RENAME command to give the utility a meaningful name (no extension is
necessary). Copy the completed program into the folder UTILITY.

To access this utility from the Shell, just enter the name of the command exactly as it
appears in folder UTILITY.

Passing Parameters to the Utility

Micol Advanced BASIC Utilities may accept parameters. This parameter is a string
entered by the user after the Utility name when the Utility is invoked. This parameter
may not contain any spaces because a space is also a delimiter within the Shell (there
must be a space between the Utility name and the parameter on the command line).

Example (from Shell command line):

Get _Help Help.File

The optional parameter, a simple ASCII string ended by a carriage return, will be
placed into a buffer terminated by a zero (without the <CR>). The address of this buffer
will be placed into locations 212 - 214 in the usual LSB, MSB, Banlk format. To access
this string, concatenate the values starting at the address contained in locations 212,
213 and 214 using the CHR$ function until a zero is detected.

Example:

PROGRAM My Utility
Param$ = “”~
Address& = PEEK (212} + 256 * PEEK(213) + 65536 * PEEK(214)
REPEAT

Number& = PEEK (Address&)

IF Number& <> 0 THEN BEGIN

Param$ = Param$ + CHRS (Numberé&)

ENDIF

Adress& = Adress& + 1
UNTIL Number& = 0 {Your utility code follows]}

The parameter may then be used within your Utility program for any purpose you
require.

See the INDENTER program on the /MAB.SUPPORT disk for a realistic example of
a Utility. This program also is included as a Shell Utility on the disk labeled Master
Disk. If you enter INDENTER<CR> from the Shell, this Utility will execute; you will
then be able to get instructions on INDENTER’s usage.
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Chapter Two

The Source Code Editor

Overview

This full-screen Editor has word processor like features plus easy Compiler access
and debugging assistance. The Editor has easy-to-remember, two-keystroke commands
that ease the entry and revision of the source code.

The Editor retains the current file even while using the Command Shell, compiling
or executing the program.

Entering and Quitting the Editor

Entering the Editor (EDIT [Pathnamel])

To summon the Editor, enter EDIT or EDIT Pathname at the Command Shell level.
The Editor may also be entered by pressing “E” from the Compiler if an error is detected,
or from a program if a run time error occurs while executing a program.

Quitting the Source Code Editor (<Apple>Q)

To leave the Editor and return to the Shell, press <Apple>Q. If the file being edited
has been modified since the last save, the Editor will beep when <Apple>Q is pressed. If
you hear this beep, you may wish to reenter the Editor (simply enter EDIT<CR>) to save
the file before continuing.

Description of the Editor’s Display

The screen display of the Editor consists of 24 lines. The Command Line is at the top
of the screen. A reference ruler appears on the second line. Directly under the Reference
Ruler is the Editing Display Area where your program will appear. At the bottom of the
screen on line 24 is the Data Line.

The Command Line.

The Command Line displays prompts and messages when the Editor needs to get or
return information.

The Editor’s Command Line uses the following keys to edit the input to a command:
Left Arrow, Right Arrow, Delete, <Control>S3, and <Control>X.
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The Reference Ruler

The second line displays a ruler. This line may be used to align text within the
screen.

The Editing Display Area

The Editing Display Area is a window that uses 21 lines of the screen to show the
text being edited. When necessary, this window moves up and down and from side to
side to show text that cannot be entirely displayed within one screen.

The Data Line

This inverse video line gives information about the text file being edited:

+ Line Counter
— This number represents the cursor’s current line position in the text buffer.
It is affected by up and down cursor movements and the Goto Line function
(<Apple>QG).
+ Column Counter
— Entering characters or moving the cursor left or right causes the column
counter to increase or decrease between 1 and 254.
» Line Length
— The Line Length counter shows the total number of characters in the
current line.
Pathname Indicator
— This area has a Pathname in it only after an existing file is loaded or after
a new file is saved to disk. The Pathname will be truncated to fit the
display if it is too long. This Pathname display remains until a new file is
loaded or the text buffer is emptied.
- Calendar/Clock Display
-~ The date and time will be displayed on the lower right side of the screen.
When a file is saved, the date and time are automa’ :ally stamped on the
file’s directory entry.

The Sound Indicator
The editor will beep when the wrong command key is pressed.

Basic Editor Commands

Control Command Keys

These Control key commands allow editing on a single line of source code.
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<Control>B Erase to start of line

<Control>B deletes the portion of the line from the cursor position to the beginning of
the line.

<Control>X Erase current line

<Control>X deletes the line where the cursor is.

<Control>Y Erase to end of line

<Control>Y deletes the portion of the line from the cursor position to the end of the
line.

The Apple and Option keys

The Apple key and the Option key are used in combination with another key to give
commands to the Editor. Either the Apple or Option key plus the other key must be
pressed at the same time for a commmand to be executed.

NOTE

The Apple key is also called Command or Open-Apple.
The Option key is also called Closed-Apple. On the Apple
IIGS Upgrade, the Option key is called Closed-Apple. In
this manual, <Apple> will refer to the White Apple key
and <Option> will refer to the Black Apple key.

Escape key (Esc)

The Esc ];ey may be used to cancel most commands at any time.

Return key

When the Return key is pressed, the cursor moves down to the beginning of the next
line and the file is shifted down one line. If the cursor is in the middle of the line, the
part to the right and under the cursor will be moved to the next line. The left side of the
line will remain as it was.

Deletion Mode (<Apple>Delete)

The Editor recognizes two deletion modes: true delete and destructive backspace. To
change the deletion mode, press <Apple>Delete. <Apple>Delete toggles from destructive
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backspace to true delete. By default, the Delete key performs a destructive backspace.

The destructive backspace mode erases the character to the left of the cursor. The
true delete mode erases the character under the cursor. All characters on the right of the
cursor are moved to the left. The shape of the cursor is not changed. Destructive
Backspace mode is shown by a Caret symbol (") on the command line. True Delete mode
is indicated by a Less Than symbol (<) on the command Iine. The Deletion mode
character is displayed at the left of the Copyright notice on the Command Line.

The delete mode will remain until it is modified by another <Apple>Delete or until
the system is restarted.

Delete Key

To delete a character, press the Delete key. The character will be erased and the line
will move to fill the blank. If the cursor is over a line with no characters, this line will be
erased and the following lines will move up one line. If the cursor is at the end of a line
in the True Delete mode, or at the beginning of a line in Destructive Backspace mode,
the previous and the current line will be merged and that section of the file will move up
one line,

Help screen (<Apple>H or <Apple>?)

To see a summary of the commands available to you, press <App1e>Shif"c-/ﬁ or
<Apple>H. The contents of the Editing Display Area will be replaced by the list of Editor
commands. To remove the help screen and resume editing, press a key.

The key Help is supported on any ADB compatible extended keyboard.

Enter/Overstrike Mode (<Apple>E)

To alter the edit mode, press <Apple>E. Pressing these keys changes from Enter to
Overstrike mode. Overstrike writes over existing characters without inserting other
characters; Ent- » mode automatically inserts the character. The default setting is Enter.
Enter mode is indicated by a flashing inverse space. Overstrike mode is shown by a
flashing underscore.

Upper/LowerCase Mode (<Apple>X)

<Apple>X allows the user to enter uppercase characters without having to press the
Shift key even when the Caps Lock key is in the Up position.

To activate this feature, press <Apple>X; the “C” in the copyright symbol on the
command line will change to a lower case “”. The upper/llowercase entry will be
reversed from what it was. To enter lowercase characters while using this feature, press
the Shift key. To deactivate this feature, press <Apple>X again.
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Moving in the File

Cursor Control (Tl«—)

All arrow keys are functional. For any line greater than 80 characters, any attempt
to move the cursor past the right edge of the screen will cause the display to shift to the
left. If the screen has been shifted left, any attempt to move the cursor past the left most
position of the screen will cause the display to shift right. Upward and downward
motions work in the regular manner.

Think of the display as being an 80 column, 21 line window to the text file, with the
cursor keys allowing you to move anywhere you want within the file.

When the cursor is moved up or down, you will eventually reach either the top or
bottom of the screen display. When the cursor reaches the bottom, the file scrolls up.
When the cursor reaches the top, the file scrolls down.

Move Down one screen (<Apple>l)
Move Up one screen (<Apple>T)

<Apple>Down-Arrow (1) will move the cursor to the bottom of the screen, or if the
cursor is already at the bottom of the screen, it will scroll the display one screen page (20
lines) up.

<Apple>Up-Arrow (T) will move the cursor to the top of the screen, or if the cursor is
already at the top of the screen, it will scroll the display one screen page (20 lines) down.

NOTE )
The screen scrolling commands may also be used while |

selecting a block of source code that will be moved, copied

or deleted using the <Apple>C, <Apple>D or <Apple>M
commands.

The keys Page Up and Page Down are supported on any ADB compatible extended
keyboard.

Move To Beginning of Line (<Apple>«<)
Move To End of Line (<Apple>-3)

<Apple>Left-Arrow («) will move the cursor to the first character of the current line,
scrolling the display to the right if necessary. <Apple>Right-Arrow (=)} will move the
cursor one character past the end of the line, moving the display to the left if needed.
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Move to Previous Word (<Option><)
Move to Next Word (<Option>—)

<Option>Left-Arrow () moves the cursor to the first character of the previous word
on the line, scrolling the display to the right if necessary.

<Option>Right-Arrow (—) moves the cursor to the first character of the next word on
the current line, moving the display to the left if needed.

NOTE

Pressing the <Apple> key instead of the <Option> key

will not enable this command.

Relative Motion within the File

(<Apple>1 through <Apple>9)

Because a program source code file grows larger with every line you enter, the Editor
“separates” the file into 9 parts. Each part is recalculated as you add lines to your file.
Pressing <Apple> and a digit key will bring this “relative” portion of the file to the
display window.

To move to the beginning of the file, press <Apple>1. To move to the middle of the
file, press <Apple>5. To go to the end of the file, press <Apple>9.

The keys Home and End are supported on any ADB compatible extended keyboard.

Go to Program Line (<Apple>G)

To move quickly to a specific sequential program line, use <Apple>G: the Goto Line
command. The command line prompts for an input. Give a line number and press
Return. Tbe line will be displayed on the first line of the display. This command helps
locate the . rors signaled by the Compiler.

WARNING

Do not confuse the sequential program line numbers with
the optional BASIC source code line numbers. The
sequential program line numbers are created by the
Editor and the Compiler and are in no way related to any
line numbers the user may create.

Setting Tab Stops (<Apple>Tab)

To set tabulation positions, press <Apple>Tab. The current tabulation marks are
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indicated by diamonds on the Command Line. The default tab settings are placed one
every fifth position. Tab stops may be set only for the first 80 columns.

To set or delete tab stops, move to the desired position using the Right-arrow key
(Left-arrow will move back to position one) and press the Tab key. The first Tab pressed
will set the first position, the second pressed, the second tab position, and so on up to the
80th column. Press Return to confirm the new tab settings.

Tabbing (Tab key)

Use the Tab key to indent your source code. To tab to the next tabulation position,
press the Tab key. The default tab settings are every fifth position and may be altered as
desired by <Apple>Tab. If the curgor is past the current end of line, pressing Tab will
expand the current line to one character less the required Tab position, then the cursor
will move to the required position.

NOTE . X
If the next Tab stop is currently occupied by text, pressing

the Tab key will simply reposition the cursor without
indenting.

Text Block Editing Commands

Copy Text Block from Buffer (<Apple>C)

This command is designed to copy a block of text from the copy buffer to the text
area. You must have first moved the required lines to the copy buffer using the Move
Block command (<Apple>M) described below, otherwise you will receive an error. Move
the cursor to the line just after the position where you want to place the lines, then press
<Apple>C. The lines will be copied from the copy buffer. You may copy 2 maximum of
32,767 characters (32K).

Delete Text Block from Code (<Apple>D)

To delete a block of text, press <Apple>D. Then press the Down arrow key to “mark”
the lines to delete. The Up arrow key will unmark the lines. To confirm the deletion
command, press the Return key. The marked text will be deleted.

This command operates on whole lines only: the Delete Block command cannot be
used to remove a portion of a line.
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WARNING .
The Editor cannot recover deleted text once this

command is executed. Use the Move Text Block command
(<Apple>M) instead if you wish a possible recovery later.

Move Text Block to Buffer (<Apple>M)

To move a block of text to the copy buffer for later copying, and optionally, to delete a
block of text, press <Apple>M. To mark the lines to be moved, press the Down-arrow
key. To unmark the lines, press the Up-arrow key. Press the Return key to move the
marked text to the copy buffer. You will then be prompted if you wish to delete the
marked text. Accepted input is “Y” for yes and “N” for no. A copy of the moved text will
remain in the copy buffer until this command is used again or you leave the Text Editor.

The keys F2, F3 and F4 are supported on any ADB compatible extended keyboard.

Find/Replace Commands

Backward Find/Replace (<Apple>B)
Forward Find/Replace (<Apple>F)

The Backward Search and Forward Search commands are used to quickly move the
cursor to a specific word or to search for and replace that word. A search always begins
at the current cursor position.

These commands can search for a specific word or phrase (from 1 to 64 characters in
length).

If the occurrence(s) of the word you want to search for is near the beginning of the

file, use <Apple>F (Forward Search and Replace). Use <Apple>1 to start from the
beginning of the file, if necessary. If the occurrence(s) of the word you want to search for
is near the end of the file, use <Apple>B (Backward Search and Replace). ""se <Apple>9
to start from the end of the file, if necessary.

We will use Forward Search (<Apple>F) in the examples (backward search works the
same way). The Editor prompts: “Forward search: Find which string?”. Enter the word(s)
to find, then press Return. The text must appear exactly as it appears in the source code.

“Case sensitive search (Y/N)?". Press “N” to find all occurrences regardless of the
case. Press “Y” to find only occurrences having the same upper and lowercase pattern as
the one entered for the search string. A case sensitive search will look for word(s) with
the exact combination of upper and lowercase letters that match the character string you
are looking for.

The prompt “Replace with” asks for the string that will replace the word(s) you are
looking for. If you are looking for a word, not replacing it, press Return without entering
anything; otherwise, enter the replacement string.

Do an “Automatic replacement (Y/N)?” If “Y” is entered, all matches will be replaced
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without user intervention. If “N” is entered, the user will be prompted to confirm the
replacement of each occurrence as it is found.

If the Editor finds the word(s) you are looking for, it will show the occurrence in the
center of the editing area displayed in inverse video. The editor will prompt if you want
to “Continue the search (B/F/Q) ?”. To continue the search forward, press “F”. To
continue the search backward, press “B”. To quit the search, press “Q”.

Example:

{Looking for a function}

Forward search: Find which string? FUNC
{Any case pattern}

Case sensitive search(¥Y/N}? N

{No replacement}

Replace with (Press Return)

{Prompt for every occurrence?}

Automatic replacement (Y/N)7? N

WARNING

Because this command may make extensive changes to
your file, we recommend you save your file before using
the automatic replacement feature, Until you are
familiar with this feature, it is easy to make mistakes.
Just reload the file to “undo” all the changes, if it did not
do what you wanted.

Filing Commands

New Source Code File (<Apple>N)

To clear the text buffer and start anew press <Apple>N. You are prompted for
confirmation. If you respond “Y”, you will be us if you had just entered the Editor.

WARNING
Once this command is executed, the text cannot be

recovered unless it has been previously saved to disk.

Insert Source File from Disk (<Apple>I)

To insert or merge another text file into an already existing text file, move the cursor
to the line preceding the insertion/merge position, then press <Apple>l. You will be
prompted for a Pathname. Enter the Pathname and press Return. If the file does not
exist, you will be notified. The text will be read from the disk one line at a time. Each
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time a line is entered, the screen displays this new line. The cursor will remain on the
line it was on before the command was given.

WARNING
Never use <Apple>I to insert a file at the last line of the

current file as Insert cannot be used to Append text.

Create a dummy line as the last line and Insert to just
before this line.

Save, Kompile and Execute File (<Apple>K)

This command will perform a Save (<Apple>S), compile, link and execute the file
being edited without the operator’s intervention as long as no compilation or linking
€ITOr OCCurs.

If a compilation error occurs, the process is stopped, and tbe Compiler prompts:
“Continue Compilation, Edit file or Shell (C/E/S) ?”. An “E” entered here will return the
user to the Editor at the position where the error occurred. A “C” will continue the
compilation, and an “S” will take the user to the Shell.

If a run time error occurs during execution of the program, you will be prompted
whether or not you wish to reenter the Editor to fix the problem. A “Y” will place the
cursor at the line containing the error. An “N” returns control to the Shell.

Regular use of this command is highly recommended as it
greatly simplifies program development.

Load Source Code File (<Apple>L)

IMPORTANT

To load a text file into the Editor, press <Apple>L. This will bring up the command
prompt line allowing a 74 character Pathname. Enter the Pathname and press Return
to load the file. Loading a file into memory removes the previous file in the text buffer.
After the file has been loaded, the Editor will display the first 21 lines starting from line
one. The line and column counters will display one. The Pathname is shown on the data
line before the clock display.

If you want to load a new file after having made changes to the current file, the
Editor will prompt you to save the current file before loading the new file.

If you try to load a file larger than the text buffer can hold, the part which will not fit
in the buffer will be cut.
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IMPORTANT

The <Apple>L command does not erase the text contained

within the copy buffer. Use this command to copy text
from one file to another, if necessary.

Save File as TXT type file (bit 7 on) (<Apple>S)

To save to disk the program you are currently editing, enter <Apple>S. This is the
usual file save command. If you save to an already existing file, this file will be deleted
first, then the new file will be saved in its place.

The Save command “remembers” the last Pathname entered. To reuse this previous
Pathname, simply press “Y” to the prompt.. The file saved with <Apple>S is of type TXT
($04).

WARNING

The Compiler generates the object file from the file on the

disk, not from the Editor buffer, so be certain to save your
file before you call up the Compiler.

Save File as SRC Type File (bit 7 off) (<Apple>T)

<Apple>T saves the source code text file as an ASCII file. The file saved with
<Apple>T is of type SRC ($B0). The text file created can be read by most
word-processors. This command works the same way as <Apple>S.

Printing Commands

Print Source Code (<Apple>P)

To output a program listing to your printer, press <Apple>P. The command line will
prompt you for the line number to start printing. Enter any positive number. Simply
pressing Return is a line one. The command line will prompt you again for the line
number to stop printing. Enter the second line number, or simply press Return as this is
an implied last line. The printing of the listing will start immediately. To print the
entire file, press the Return key twice. The Esc key may be used to cancel a print in
progess.

Example:
First Line: 100<CR>
Last Line: 701<CR>
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Text Window Printout (<Apple>W)

To print the text appearing in the text window, press <Apple>W. This command is
most useful when you want a quick printout of the Editing Display Area.

The key F13 (Print Screen) is supported on any ADB compatible extended keyboard.
To cancel the printout in progress, press the Esc key.

Miscellaneous Commands

Convert Decimal to Hex (<Apple>#)

To convert a decimal number to hexadecimal, press <Apple># (<Apple>Shift-3). The
command line will prompt you for input. Enter the decimal number to be converted to
hexadecimal and press the Return key. Only valid numeric (0-9) characters will be
converted properly as no error checking is done. Press any key to restore the command
display.

Convert Hex to Decimal (<Apple>#)

To convert a base 16 number to base 10, press <Apple># (<Apple>Shift-3). The
command line will prompt you for input. Enter a dollar sign ($) as the first digit to
indicate that a base 16 number will be converted, then the base 16 number followed by
the Return key. Only valid alphanumeric (0-9, A-F) characters will be converted
properly. Press any key to restore the command display.

Version Information (<Apple>V)

By pressing <Apple>V, the Editor’s Editing Display Area will clear and something
like the following display will appear:

GS/0S Version 3.3

Micol Advanced BASIC GS version 4.0

Last Modification Date 1 March, 1992
Bytes free in editor 23453

Bytes available in copy buffer 10009
Lines available for editing 2000

The Editors’ maximum buffer size is almost 128 kilobytes: enough for about 3800 to
4000 lines of code. You may copy a maximum of 32,768 characters (32K) to the Editor’s
copy buffer.
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Chapter Three

The Compiler

Overview

The Micol Advanced BASIC Compiler is a one pass compiler.; it reads the source
code only once while generating the objéct code. The Compiler translates the ASCII file
containing your BASIC program into an intermediate code which can be linked, then
executed.

This chapter is short, but don’t assume any lack of importance to the Compiler
because of this chapter’s short length. This chapter is simply a brief overview. The
Compiler is the heart of the language system. Part Three, the longest Part, is a
description of the language the Compiler can accept and in many ways is a description of
the Compiler.

Invoking the Compiler

You may invoke the Compiler by using the Shell command COMPILE or by
<Apple>K (Kompile) in the Text Editor (please see the appropriate section for details). If
you do not use <Apple>K from the Editor, be certain to save your file before exiting the
Editor as the Compiler works on the disk file, not the file in memory.

Example One:

{Default prefix is /Micol.Aadv.BASIC/}
COMPILE DISK.UTIL

The file DISK.UTIL will be compiled onto the volume Micol. Adv.BASIC as file
DISK.UTIL.LNK.

Example Two: .

COMPILE DISK.UTIL, /RAMS5/FILER

The file DISK.UTIL will be compiled as file FILER.LNK (a .LNK is always
automatically appended) on volume RAMS.

WARNING

Never forget that four characters are always appended to
the object filename during compilation. If the total
number of characters in the object filename results in
more than 15 characters, you will receive an,error at
compilation time. To avoid this minor problem, always
specify a source code filename of 11 characters or less.
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During compilation, the Compiler generates three scratch files for its work. These
scratch files are:

+ <Filename.COD> the object code file

«  <FileName.LIT> the file where literal constants are stored

« <FileName.LN> the file where forward references are stored.

The above three scratch files are then used by the Linker to create the executable
load module, <FileName> . LNK

WARNING
As soon as the compilation and linking processes are

completed, the three scratch files are deleted. If however,
during compilation, you should receive a disk full
message, it is because there is not enough storage for
these scratch files as well as the other files on the disk.
In this case, you will have to delete some files or direct
compilation to another volume.

NOTE

Before the Compiler begins the compilation process, it
checks for the existance of a RAM device with 192K free
space or more. If such a device is detected, three scratch
files are created: A.COD, A.LIT and A.LN on this RAM
disk instead of the three scratch files described above.
Compilation is much quicker if the scratch work can be
done to a RAM device instead of a permanent storage
device. If you have the available memory (more than one
megabyte), it is recommended you configure the Control
Panel RAM Disk to at least 192K.

Compiler Commands

The Micol Advanced BASIC Compiler has three Control key commands that may be
used while a program is being compiled.

Aborting a Compilation

Pressing <«Control>C stops the compilation in progress; control is returned to the
Command Shell. If you use this command, you will probably notice several error
messages generated by the Compiler. Simply ignore these messages as the compilation
was not completed.

Part Two: The Programming Environment



Chapter Three: The Compiler 40

Compiled Listings to the Screen

If you press the letter “L” during compilation, the Compiler will send a compiled
listing to the screen. This listing may be turned off by pressing the letter “L” again and
may be paused by pressing <Control>S. Pressing any other letter will continue the
compilation. This compiled listing is the same as that generated by the compiler option
LIST described later in this manual.

Compiled Listings to the Printer

If you press the letter “P” during compilation, the compiled listing will be directed to
your printer. This listing is the same as that sent to the screen described above.

WARNING

The printer must be online at the time of compilation. By
default, the printer must be connected to slot one or the

system may hang. This slot number may be altered by
the Shell command PRINTER.

Dealing with Syntax Errors

Unlike the Applesoft BASIC interpreter, Micol Advanced BASIC has dozens of
different error messages, only one of which is the dreaded “Syntax Error”. When the
Compiler cannot make sense of a particular statement, it will send to the screen, in
inverse video, the source code line as far as it could “understand” it, and relate what the
Compiler “thinks” is the problem. The Compiler is sometimes wrong, but it is more often
correct. In any case, you easily should be able to determine the real cause of the problem
by taking time to read the error message and the line of code carefully.

You may be tempted to ask, when the Compiler gives you a message like “’ (’
expected in line <line number>”, that if the Compiler knows what to expect, then
why doesn’t it simply insert t'  character and continue?

Do not attribute any intelligence to the Compiler. It is little more than a very
sophisticated pattern matcher and code generator. Some compilers do insert the
character they “think” is missing, usually with very bad results.

The problem is that the Compiler often does not know what is really expected. With
the information the Compiler has at the time, it is usually correct about what is needed.
But maybe the cause of this error happened earlier.

For example, the programmer may have mistakenly entered a reserved word and
used it as a variable name. The Compiler might expect a left parenthesis when what it
actually found was an equal sign. If the Compiler had replaced the equal sign with a left
parentbesis, the situation would be worse, not better.

Part Two: The Programming Environment



Chapter Three: The Compiler

" Code Generation

As you probably know, the BASIC program you write is really only a representation
of the actual code that is executed by the computer. This is true whether your program
is compiled as under Micol Advanced BASIC, or interpreted as under Applesoft BASIC.

If you believe that Applesoft code you entered is what is actually executed, try this
little experiment. Write a small program in Applesoft, then do a CALL -151 to get into
the machine language monitor. Begin looking at the code starting at location $301 (2049
decimal). You will not recognize much; it is a special tokenized code.

The Micol Advanced BASIC Compiler scans your code and writes assembly language
code as 1t goes. This is true of most (but not all) compilers.

With most language systems, code generation is regarded as a sort of black box. All
you need to know is that a particular program will generate the ne