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Apple Computer, Inc.
20525 Mariani Avenue, MS:51\W
Cupertino, California 95014-9968
(408) 9961010

September, 1989

Dear Apple Developer:

We're pleased to present you with the first update of The Information Exchange:
Technical Guidebook. To update your existing Technical Guidebook, remove the
entire paper contents, NOT the Apple Product Data Sheets or the tabs, and replace
them with this package. If you haven't received your Technical Guidebookbinder,
you will when you recertify into the Apple Partners program.

We've included two new main tabs in this update—an index tab and a price list tab.
The index and index tab should be placed in the back of your guidebook; the price
list tab is being provided so that you can keep your price lists in one central location.

This update of the Technical Guidebook does not include Apple Product Data Sheets,
because we now send data sheets as they become available in the Developer
Programs monthly mailings. Check the Developer Service bulletin board on the
AppleLink network [path: Developer Programs: Technical Guidebook Program/
Updates: Apple Product Data Sheets] for a list of data sheets you should currently
have in your Technical Guidebook. If you need a particular data sheet, send an
AppleLink message to DEVSERVICES, and we'll send it to you. Please understand
that we can furnish only one copy of each data sheet per developer.

In addition to the updated information, this edition of the Technical Guidebook
contains new and exciting information, including the following documents:

*  Object-oriented programming and MacApp

e MacWorkStation

*  The Script Manager and Script Systems for international development
* LocalTalk cable connections

o Checklist for Apple’s Human Interface Guidelines

We've also included a quick-reference chart and, as mentioned above, an index to
help you navigate through all of the information. For a brief overview of the infor-
mation included in the guidebook, see “Using the Guidebook” in the Introduction

section.



As you've heard many times from us, your feedback is very important. To let us
know what you want included in future editions of the Technical Guidebook,
complete and return the Business Reply Card in your guidebook as soon as possible.
Your response to the first edition of the guidebook was excellent, and very valuable,
and in return, we've tried to incorporate many of your requests in this update. Let us
know if we're on the right track.

Once again, thanks for your hard work and support of Apple Computer, Inc. As
always, we look forward to working with you and value your partnership.

Good luck and much success in developing excellent Apple-compatible products.

Sincerely,

O Lot

Eileen Devlin
Program Manager, Technical Guidebook
AppleLink: DEVLIN.E
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Apple Developer Group

Using the Technical Guidebook

The Information Exchange: Technical Guidebook has been designed for the person
in your company that needs Apple product and development information. It is not
necessarily a “how-to manual” but rather a reference tool to help you better under-
stand Apple® products and platforms. Additionally, this guidebook contains informa-
tion that will help you to determine the most effective ways to work with Apple
throughout your development process.

How This Guidebook Is You will find that the Technical Guidebook is divided into the following major

Organized sections:
¢ Introduction
* Apple Organization
» Development Platforms
¢ Developer Technical Support
e International Development Support
e Training Resources
e Other Resources
*  Apple Product Data Sheets
¢ Index

Some of the sections are broken down into subsections for easier and faster
access to information. Within each section or subsection, you will find information
encompassing a wide range of subject matter. This information ranges from general
organizational information to detailed product development information.

The following is a brief description of each main section:

Apple Organization The Apple Organization section provides information on groups within Apple that
can assist you with your development efforts. Please review this section carefully, so
that you know who to reach out to at Apple for information and assistance. You will
find important contact names, phone numbers, and AppleLink®addresses here.

Development Platforms The Development Platforms section provides information on Apple’s development

platforms. There is a wealth of information here, including documents detailing
A/UX® CD-ROM and the AppleCD SC™ CL/1™ MacApp and Object-Oriented pro-
gramming, DEC™ connectivity, LocalTalk cable connections, and much more.
Included is an overview of each development platform, recommended hardware
configurations and documentation, Q & A’s and more.

Developer Technical Support

Introduction

The Developer Technical Support section provides information on how to work with
Apple’s Developer Technical Support (DTS) group. The DTS group provides many
resources to help you with your development efforts, such as Technical Notes,
sample code, a Q&A HyperCard Stack compiled from the most frequently posed
questions to DTS, and bug reporting procedures. Refer to this section to determine
the most effective method of accessing technical support.
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International Development
Support

The International Development Support section addresses “localizing,” or “interna-
tionalizing,” your product at the very early stages of product development. This
section references support tools and support programs to assist you in making your
product available for international markets. There’s also information on the Script
Manager and Script Systems here. Localizing your product for interational distribu-
tion may prove to be an excellent business decision.

Training Resources

The Training Resources section provides information on courses offered by Apple’s
Developer University. Developer University provides expert instruction for begin-
ning and advanced Macintosh® programmers. You will also find information—
descriptions, locations, and fees—on the A/UX Administration courses offered by
Apple’s Regional Training Centers. The most current information about training
courses can be found on the AppleLink®network [path: Developer Services: Devel-
oper University).

Other Resources

The Other Resources section contains information on developer associations. These
associations can put you in touch with people who share your interests, goals, and
occupation, and who can help by providing you with important industry information
or pointing you in the right direction to find the information you need.

Apple Product Data Sheets

The Apple Product Data Sheets section consists of product data sheets on Apple II
and Macintosh CPUs, A/UX, networking and connectivity products, monitors,
keyboards, storage devices, and much more. These product data sheets consist of an
overview, features and benefits listing, and technical specifications for each product.
Data sheets are being distributed in the Developer Programs monthly mailings as
they become available, with instruction on where to place the data sheets in your
Technical Guidebook.

Updates

Introduction

The Technical Guidebook is published every six months. Between updates, the
Developer Services bulletin board on the AppleLink network will offer the latest
information on products, development platforms, and programs [path: Developer
Programs: Technical Guidebook Program/Updates].
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Trademarks and Disclaimer

Introduction

The Technical Guidebook is published by Apple Computer Inc. Developer Programs, part of Apple’s Developer Group
organization. ©1989 Apple Computer, Inc., Apple, the Apple logo, Apple 1IGS, AppleCare, AppleLink, AppleShare, AppleTalk,
A/UX, HyperCard, HyperTalk, ImageWriter, LaserWriter, Lisa, MacApp, Macintosh, ProDOS, SANE, and Stackware are registered
trademarks of Apple Computer, Inc. AppleCD SC, AppleColor, AppleFax, Apple Desktop Bus, APDA, APW, Aristotle, A/UX,
Discipline, EtherTalk, Finder, GS/OS, KanjiTalk, LocalTalk, MacAPPC, MacDFT, MacPAD, MacTCP, MacWorkStation, MacX,
MacX25, MPW, MultiFinder, QuickDraw, ResEdit, SADE, TokenTalk, and Unidisk are trademarks of Apple Computer, Inc.
MacWorld is a registered servicemark of Apple Computer Inc. UNIX is a registered trademark of AT&T Information Systems.
PostScript and TranScript are registered trademarks of Adobe Corporation. CL/1 is a trademark of Network Innovations, Inc.
MacPaint and MacWrite are registered trademnarks of Claris Corporation. MS-DOS is a registered trademark of Microsoft
Corporation. NFS is a trademark of Sun Microsystems, Inc. NuBus is a trademark of Texas Instruments. Helvetica and Times
are registered trademarks of Linotype Co. DEC, DECnet, DECwindows, PDP-11, Rdb/VMS, ULTRIX, VAX, VAX/VTX, VMS, and
VT are registered trademarks of Digital Equipment Corporation. IBM is a registered trademark of International Business
Machines. Allegro Common LISP, Foreign Function Interface and Stand-Alone Application Generator are trademarks of Coral
Software, Inc.

LIMITATION OF LIABILITY: Mention of Products in this publication is for informational purposes only and constitutes neither
an endorsement or recommendation. Apple assumes no responsibility with regard to the selection, performance, or use of the
products listed in this publication. Apple makes no warranties with respect to the contents of products listed in this publication,
or the completeness or accuracy of this publication. Apple specifically disdaims all warranties, express or implied, including
but not limited to, the warranties of merchantability and fitness for a particular purpose. All understandings, agreements, or
warranties take place directly between the vendors and prospective users.
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Group Name

APDA

from within the U.S.
from Canada

from outside the U.S.

Apple Il Developer
Technical Support

AppleLink Helpline

Customer Relations

Customer Service

Apple Organization Quick Reference Chart

Phone/AppleLink/

Mail Stop

1-800-282-2732
1-800-637-0029
(408) 526-3910
APDA

M/S 75-6A

none

AIIDTS
M/§75-3A

(408) 974-3309
COMMENTS
M/S 37R

(408) 252-2775

1-800-538-9696

1-800-538-9696
ext. 100

1-800-538-9696
ext. 500

Apple Developer Group

Quick Reference Chart

When to Contact

Contact APDA™to order Apple
development tools and documenta-
tion, as well as many third-party
development products.

Provides you with the answers to your
specifc Apple®II development
questions. These include questions
and bug reports on Apple II ROMs,
development systems, system soft-
ware, and other programming issues.

Contact the Helpline if you have
questions concerning your
AppleLink®subscription.

Contact Customer Relations if you
have questions regarding Apple con-
sumer promotions, updates, and
upgrade programs.

Call Customer Service to find a local
authorized Apple dealer. Dealers can
help you with questions about using,
repairing, or upgrading Apple
products. These include questions
about installing RAM, hardware/
software problems of all kinds, and
questions about Apple software
availability.

Call Customer Service to find a local
A/UX®dealer.

Call Customer Service to find a local
user group. User groups can provide
a wealth of information, from power-
user shortcuts to example code.

2-1



Developer Events

Developer Hotline

Developer University
Registrar

Macintosh Developer
Technical Support

Software Licensing

none
DEV.EVENTS
M/S 75-2E

(408) 974-4897
DEVSERVICES
M/§75-2C

(408) 974-6215
DEVUNIV
M/§ 75-2B

none
MACDTS
M/S 75-3A

(408) 974-4667
SW.LICENSE
M/§ 381

Contact the Developer Events group
for information about upcoming
developer conferences and events.

Contact the Developer Hotline for
general nontechnical support. This
includes information on Apple
mailings, address changes, requests
for order forms, and general questions
about the Partners and Associates
Programs. Checking the Developer
Services bulletin board on the
AppleLink network first can save you
a phone call. The developer price list,
developer order forms, technical and
product information, training
schedules, and a lot more are posted
here.

Contact the Developer University
Registrar to obtain a course catalog
and registration forms for Apple’s
developer technical training classes.

Provides you with answers to your
specific Macintosh®development
technical questions. These include
questions and bug reports on Macin-
tosh ROMs, development systems,
system software, and other program-
ming issues.

Contact the Software Licensing
group for information about getting a
license for system software and other
Apple-proprietary software so that
you can legally distribute it with your
product. This group also licenses
some source code, for educational

purposes.

Support Centers
(Hardware Ordering)

Apple Organization

Sunnyvale Support

Quick Reference Chart

(408) 734-9790

General number for the Sunnyvale
Support Center. Call the support
centers to check on the status of an
order and to check on product
availability.
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Apple Organization

Charlotte Support

Quick Reference Chart

Janet O’Connor
(408) 744-6349
OCONNOR4
M/S 17B

Janice Bronte
(408) 744-6265
BRONTE1

M/S 17B

(704) 357-4500

Mary Jane Crouch
(704) 357-4559
CROUCH.M]

Contact if you are located in one of
the following states: Arizona,
Arkansas, Colorado, Kansas, Hawaii,
Iowa, Louisiana, Missouri, Minnesota,
Nevada, New Mexico, Oklahoma,
Texas, Utah, and Southem California
(CA area codes: 209, 213, 619, 714,
805, 818).

Contact if you are located in the
following states: Alaska, Idaho,
Montana, Nebraska, North Dakota,
Oregon, South Dakota, Washington,
Wyoming, and Northern California
(CA area codes: 408, 415, 707, 916).

General number for the
Charlotte Support Center.

Contact if you are located in one of
the following states: Alabama,
Connecticut, Delaware, District of
Columbia, Florida, Georgia, Illinois,
Indiana, Kentucky, Maine, Maryland,
Massachusettes, Michigan, Mississippi,
New Hampshire, New Jersey, New
York, North Carolina, Ohio, Pennsyl-
vania, Rhode Island, South Carolina,
Tennessee, Vermont, Virginia, West
Virginia, Wisconsin.
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Apple Developer Group
APDA

If you are a programmer or developer of software or hardware compatible with
Apple® products, and you need fast access to the latest Apple and third-party
technical information and development tools, APDA is for you.

APDA Overview

APDA is the source for Apple and selected third-party development tools, compilers,
and technical documentation essential for programming on Apple systems. APDA
provides fast and easy access to the widest available selection of Apple and third-
party technical information and development tools for the Apple®11, Apple IGS® and
Macintosh® personal computers.

APDA provides one-stop shopping for hundreds of software products and
books made with the programmer or developer in mind. Its 25,000 customers
represent in-house corporate developers, university professors and students, value-
added resellers, and hobbyists, as well as commercial developers of hardware and
software for Apple systems. Apple’s non-retail development products such as MPW
are available only to APDA customers.

Programs and Benefits

As an APDA customer, you are entitled to the following;

o Wide product selection— Provides hundreds of titles from Apple and third
parties, offering the widest variety of Apple-compatible development products
available from one source. Products include the Macintosh Programmer’s
Workshop (MPW™), Apple 11GS Programmer’s Workshop (APW™), object-
oriented MacApp® MacWorkStation™, and HyperCard®development tools, in
addition to technical documentation from the Apple Technical Library published
by Addison-Wesley.

e Quarterly APDAlog catalog and information source- Provides easy-to-read,
accurate product descriptions. Other features include product highlights, new
product previews, a readers’ forum, and development-oriented articles written
by Apple and industry development experts.

*  Customer Service - Offers multiple methods of ordering and payment, for
maximum customer convenience, and also discounts for high-volume purchases
on certain products.

Ordering and Membership
Information

Apple Organization

Once you are certified as an Apple Partner or Apple Associate, you will automatically
receive an APDA membership as part of your Developer Services package. If you are
not an APDA member, you will become a member during Recertification. You may
also become an APDA member prior to Recertification, by contacting APDA at the
address or phone number listed below.

APDA will accept members from around the world, though from some
nations we require a letter of assurance. To facilitate order-taking and delivery, we
ask that payment be made in U.S. currency, either via credit card, wire transfers or
checks drawn from U.S. banks. We also suggest that the international order be made
via electronic mail or fax, after which we will contact you with the exact total charge
including shipping, handling and insurance.
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Apple Organization

To order product from APDA, you may contact APDA directly, or get an

order form via the AppleLink® network in the Developer Services bulletin board
(AppleLink path: APDA: How to order from APDA].

APDA

APDA

Apple Computer, Inc.

20525 Mariani Avenue, M/S 75-6A
Cupertino, CA 95014
1-800-282-APDA or 1-800-282-2732
From Canada 1-800-637-0029

From outside the U.S. (408) 562-3910

AppleLink: APDA
CompuServe: 76666, 2045
MacNet: APDA

MCL: Postrom

GEnie: A.DEVELOPER3
TIX: 171576

Fax: (408) 562-3971
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Apple Developer Group
Software Licensing

Apple’s Software Licensing
Program

If your software or hardware product uses all or part of some Apple®software (for
example, an operating system, U.S. or international version), you will need to license
the use of that software from Apple Computer’s Software Licensing Department. This
applies to any Apple-compatible products that will be sold, used internally, or given
away. The Software Licensing Department also handles some special license
agreements, which are mentioned below.

When to Contact the Software
Licensing Department

Itis critical that you contact the Software Licensing Department before producing
written materials associated with your product (such as manuals and disk labels),
because there are several legal requirements that you need to be aware of. For
example, Apple requires you to include a warranty disclaimer and other legal
information in your manual.

If your product will ship overseas, the warranty disclaimer and legal
requirements will differ depending on the individual country. For more information,
you should speak directly with the third party manager in each Apple subsidiary.
You willfind the names, addresses, phone numbers and AppleLink addresses for the
third party managers on the AppleLink network [path: Developer Services: Whom
should I contact at Apple: International Contacts].

Special License Agreements

Some Apple products, such as AppleTalk®for VMS, and Apple Desktop Bus™
Specifications are available from Apple only upon the execution of a special license
agreement. If you want to use these Apple products for your own product develop-
ment, you must contact the Software Licensing Department. Additionally, requests
for Apple source code are handled by the Software Licensing Department and
require a written proposal.

Software License Agreement
Packet

Apple Organization

The Software License Agreement Packet you receive from Apple’s Software Licensing
Department contains the following:

* Two copies of the Software License Agreement, which describes your legal rights
and limitations when distributing Apple-copyrighted software

» Two copies of the HyperCard® License Agreement and HyperCard Technical
Guidelines

o  Alist of Apple software available for licensing for both U.S. and intemational
products—includes information on license fees, special license agreements,
source code agreements, and so on.

Third-party trademark guidelines for the United States

The license fees, which vary depending on the Apple software, authorizes
you to use the Apple software in your program. Apple does not receive royalties.
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Your Benefits as a Licensed
Apple Developer

As a properly licensed developer, you will have the right to use Apple-produced
software, which would be costly and time-consuming to develop yourself. In
addition, you will receive free updates to the software you are using in your pro-
gram, so you can always keep your product up-to-date.

Questions

Apple Organization

If you have questions, or need to obtain the Software Licensing Packet, please
contact Apple’s Software Licensing Department at:

Apple Computer, Inc.

20525 Mariani Avenue, M/S 381

Cupertino, CA 95014

Attention: Software Licensing Department
(408) 974-4667

AppleLink®: SW.LICENSE

MCL: 312-5360

Software Licensing
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Apple Developer Group
Apple 1I/1Igs Development

The Apple IIGS® personal computer, with its high-perfformance graphics, sound, and
other hardware features, has been a top-selling low-cost computer since its
introduction in 1986. As an Apple I1GS developer, not only do you already have over
a half million owners looking forward to new products, but also a new operating
system (GS/OS™), a comprehensive set of system software tools, Apple IIGS native
development and Macintosh-to-IIGS cross-development systems, and other program-
ming aids to reduce your product development time.

As a new Apple developer, you should have received the Starter Kit
containing basic resources, such as services, tools, and publications, to assist you
with your development efforts on the Apple®II. These resources will make your
programming efforts easier and more productive.

The following sections detail the components of the Starter Kit, as well as
other helpful resources you may want to acquire to assist you with your development
efforts. For information on Apple IT and Apple IIGS Development Tools, refer to the
Apple II Development Tools note in this section.

Basic Resources: Starter Kit
Contents

Development Platforms

Subscriptions—The following are provided to new developers who sign up for
Apple’s Developer Program:

o AppleLink® network subscription — Your communication line to Apple and other
developers gives you easy access to current technical, marketing, product, and
program information

o APDA™ subscription— APDA provides up-to-date technical documentation,
example programs, development tools, utilities and development environments,
books, and more

Developer Library—- The following collection is available in the Starter Kit or from
APDA:

o Apple Il and IIGS System Software - Latest Apple 1l and Apple IIGS system
software disks for testing your product

o Technical Introduction to the Apple IIGS- Overview of all aspects of the Apple
11GS, including its design and features, development environments, and the
Toolbox

o Programmers Introduction to the Apple IIGS—- Using a sample program as an
example, this book demonstrates event-driven programming, Toolbox calls,
effective segmentation, file handling, and other Apple IIGS programming
techniques; C, Pascal, and assembly-language versions of the sample program
are included on an accompanying disk

o Apple lIGS Hardware Reference (a must for hardware developers) — Describes
system hardware components: CPU, custom ICs, memory, video, sound, Apple
Desktop Bus™, and built-in I/O.
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Apple IIGS Firmware Reference - Extensive description of the internal operations
of the Apple IGS, including the system monitor, mini-assembler, disassembler,
interrupt-handler, Apple Desktop Bus, mouse, video, serial port, disk drive
firmware, and SmartPort (this is the best resource for the Apple II SmartPort
protocol). Firmware entry points, vectors, soft-switches, and the Apple IIGS
control panel are also detailed.

Apple IIGS Toolbox Reference, Volumes 1 (A-M) and 2 (N-Z) - Comprehensive
guide to the Apple IIGS Toolbox, describing syntax, data structures, error
handling and more than 800 ready-to-use routines

Apple 1IGS Toolbox Reference Update— Documents new sound tools not de-
scribed in the Apple IIGS Toolbox Reference volumes and updates the Toolbox
Reference volumes with 65 new tool call descriptions and other corrections and
additions

GS/0S Reference, Volumes I and II - Volume I describes the high-level GS/OS
application calls for accessing files and modifying the operating environment,
and Volume Il describes the low-level GS/OS-device interface and how to write
device drivers

Apple Il Technical Notes- Detailed technical material, including file-type and
bug notes, written by the Apple IT Developer Technical Support group to
expand upon and clarify Apple II/IIGS technical manuals

Apple 1IGS Source Code Sampler, Volume I - Source code for 13 Apple 1IGS
sample applications, demonstrating animation techniques and how to use many
of the Apple IIGS tools; also included are C and assembly-language templates
that can be used as a basis for applications software

Software Development for International Markets (APDA draft) - Guidelines,
tools, and techniques for localizing your software for intemational use

Apple Numerics Manual, Second Edition- Complete definition and coverage of
the Standard Apple Numeric Environment (SANE®)

Apple Human Interface Guidelines— Describes the Apple human-interface
principles and guidelines

AppleShare Programmer’s Guide to Apple IIGS- Documents how to write Ap-
pleTalk® network-aware applications for the Apple II family.

Suggested Resources

Development Platforms

Developer Services Bulletin Board- The Developer Technical Support group
maintains several read-only folders on the AppleLink network dedicated
specifically to the Apple II development platform [AppleLink path: Developer
Services:Developer Technical Support:Apple IT. You will find Apple I Techni-
cal Notes, Apple II sample code, development tools, and other resources here.

The following documentation and tools are available from APDA:

Apple Ile Technical Reference— Latest version of this manual covers original,
enhanced, and extended-keyboard Apple Ile differences and details Apple Ile
hardware and firmware, including input/output (I/O) features, memory organi-
zation, and using the monitor firmware

Apple Ilc Technical Reference, Second Edition - Describes all aspects of the
Apple Ilc, including its physical characteristics, memory organization, I/O
interfaces, firmware entry points, and the system monitor
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ProDOS 8 Technical Reference Manual - Provides an overview of the ProDOS®
8 Apple II operating systemand describes file use, ProDOS memory use,
Machine Language Interface (MLI) calls, writing a ProDOS system program, and
file organization; ProDOS 8 Exerciser disk is included with the manual

GSBug and Debugging Tools — Debugger disk that assists you in testing your
program. It includes three desk accessories for checking memory use and
documentation describing how to use these tools.

Apple I1GS Programmer’s Workshop (APW™) - Software-development environ-
ment and documentation for the Apple I1GS that includes a 65816 assembler,
command shell, linker, full-screen text editor, object-module disassembler, disk
initial utility, librarian, and other utilities.

Apple 11GS Programmer's Workshop C - Full Kernigham and Richie (K&R)
implementation of C for the Apple IIGS that runs under APW and includes
standard I/0O libraries and IIGS tool interfaces. C program segments can be
linked with assembly segments.

MPW IIGS Tools - Powerful cross-development system for the Apple IIGS that
runs in the Macintosh MPW™ development environment and includes a linker, an
object file list utility, and several file translators; requires a Macintosh®computer
with 2 megabytes of RAM and MPW 2.0.2 or later.

MPW IIGS Assembler—Two disks and a reference manual make up this full-
featured macro cross-assembler, which generates code for five 65xxx family
processors, including the 65816, the 6502, and the 65C02.

MPW IIGS C- A cross-development system C compiler for the Apple IIGS that
runs under MPW IIGS on the Macintosh. Full K&R implementation with exten-
sions. Supports source-level segmentation of load files, as well as standard
C1/0 library and Apple IIGS tool interfaces. MPW IIGS Pascal, C, and/or assem-
bler program segments can be linked together.

MPW IIGS Pascal - This MPW IIGS cross-development system Pascal compiler is
a port of MPW Pascal with Apple I1GS Toolbox naming conventions; MPW IIGS
Pascal, C, and/or assembler program segments can be linked together.
Applesoft BASIC Programmer’s Reference - Comprehensive reference manual for
the Apple II Applesoft BASIC programming language.

For more information about the wide range of Apple II and Apple 1IGS

documentation available, check the APDA catalog, APDAlog.

Other Resources

Development Platforms

Technical books— There are many good third-party books on the Apple Il and
the Apple IIGS. Your local technical bookstore may have some helpful publica-
tions, or you may also find something to meet your needs in the APDAlog,
Apple User Groups — User groups can provide a wealth of information, from
power-user shortcuts to sample code libraries. To get a list of user groups in
your area, call (800) 538-9696, ext. 500. Some user groups run bulletin board
services that are tailored to the needs of their members. Contact the user groups
directly for more information about the services they provide.

Bulletin board services — Special interest groups on bulletin boards can provide a
wealth of programming information. For more information, contact them
directly. Examples of commercial bulletin board services with active Apple Il
interest groups are AppleLink—Personal Edition, GEnie and CompuServe.
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Apple II/11Gs Development Tools

One of the most important choices you'll make when developing on an Apple®1I
computer is which development system to use. Knowing more about some of the
key tools and technical references that are available will help make your develop-
ment process easier and more productive. The tools described below are available
from APDA™

ProDOS 8 Environment

*  ProDOS 8 Assembly Tools
This product comes with four programming tools—editor, assembler, debugger,
and relocating loader—that help programmers create, debug, and execute
assembly-language programs for any Apple I computer. Resulting applications
run in the ProDOS®8 environment.

o Apple I System Disk Version 3.1
This update describes the principal changes to ProDOS 8 since version 1.1.1. It
covers features visible to the user or of interest to the programmer. Features that
apply to ProDOS 8 running on the Apple IIGS® computer are noted.

Apple IIGs Programmer’s
Workshop (APW)

o Apple lIGS Programmer's Workshop and Assembler
This is Apple’s native development system for the Apple I1IGS and includes a
command shell, linker, and utilities. It is the host for other APW™ language
products such as APW C and several third-party language products. It includes a
complete 65816 macroassembler. The command shell performs such functions
as file management, directory listing, 1/O redirection, and pipelining. The full-
screen text editor copies, moves, and deletes blocks; searches and replaces; and
executes editor command macros.

The assembler produces 65816 programs that assemble to relocatable
object modules. Utility macros to aid programming are provided, as well as tool
interface macros; you may also create your own macros and library files. The
linker takes files created by the assembler, C, or other compatible languages and
generates load files, resolving external references and creating relocation
dictionaries.

o Apple lIGS Programmer’s Workshop C
This full Kernighan and Ritchie implementation of C generates APW object files.
It has extensions that include void types, enumerated types, and structure
passing. It supports source-level segmentation of load files and includes
standard CI/O library and Apple IIGS tool interfaces. Program segments written
in C can be linked with assembly segments.

Apple IIGS Tools

Development Platforms

*  GSBug and Debugging Tools
A machine-level debugger that traces, or steps through, programs or inserts
breakpoints; it can display registers, memory locations, and the direct page and
stack, and lets you switch between the application’s display screen and the de-
bugger’s. Italso includes the Memory Mangler, Loader Dumper, and Scrambler
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desk accessories. The Memory Mangler and Loader Dumper let you peek at
Memory Manager and System Loader data structures during execution of a
program. The Scrambler rearranges memory after each Memory Manager call to
help you locate dereferenced handles that are unlocked. The GS/OS Exerciser,
provided both as an application and as a desk accessory, lets you “exercise” GS/
OS calls by providing parameters and executing the call.

Apple 11GS Source Code Sampler, Volume I

This product contains source code for Apple IIGS applications that use the
desktop interface. Assembly source-code samples include an empty shell appli-
cation, an animation demo, a custom control, custom windows, dialogs, window
caching, list handling, a sampled sound player, a Print Manager record spy,
custom menus, and a math function grapher that uses SANE®. C source-code
samples include an empty shell application and a program lister that can print to
the ImageWriter®and LaserWriter printers.

Icon Editor

The Apple IIGS Icon Editor is a tool for creating and modifying icons for display
by the Apple 11Gs Finder™ Icons can be created for applications or for docu-
ments. Using the Icon Editor, a programmer can match application icons to
document icons, so that when a user opens a document from the Finder, the ap-
propriate application is launched.

MPW IIGS Cross-Development
System

Development Platforms

MPW IIGS Tools

These are the tools you need to use the MPW™to-Apple I1GS Cross-Development
System. The system allows programmers to use Macintosh speed and Macintosh
Programmer’s Workshop power and functionality to develop programs that
execute on an Apple IIGS. This product includes a linker that can link object
files created by an assembler with object files written in high-level languages
such as C or Pascal, generating relocatable load files to run on the Apple IIGs.
Other tools enable youto transfer files via disks between Macintosh®and Apple
1IGs computers, display the contents of object files, convert GS/OS™ load files
into ProDOS 8 binary files, and make Apple I1IGS object files into libraries.

MPW IIGS C

The C compiler for the MPW-to-Apple I1GS Cross-Development System runs
under MPW on a Macintosh, and produces code that executes on an Apple IIGS.
It is source-code compatible with APW C, with minor exceptions. MPW IIGS C is
a full implementation of the C language described by Kernighan and Ritchie, and
additionally has extensions such as void types, enumerated types, and structure
passing. It supports source-level segmentation of load files.

MPW IIGS Assembler

The MPW IIGS Assembler is a full-featured macroassembler that runs in the MPW
environment. It generates code for five 65xxx family processors: the 65816, the
6502, the 65C02, the NCR 65CX02, and the Mitsubishi 740 microcontroller chips.
Object modules creatd by the MPW IIGS Assembler can be lined with MPW IIGS
C object modules.

The MPW IIGS Assembler is based on the MPW Assembler and uses a
similar syntax. Because the MPW IIGS Assembler syntax is significantly different
from APW Assembler syntax, a one-way translation utility is included to help
convert APW source.
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MPW IIGS Pascal

The Pascal compiler for the MPW-to-1IGS Cross-Development System runs under
MPW on the Macintosh, and produces code that executes on the Apple IIGS. This
Pascal is a port of MPW Pascal for the Macintosh, but uses the Toolbox naming
conventions presented in Apple IIGS Toolbox Reference, Volumes 1 and 2.
Program segments created using this compiler can be linked with segments
created using MPW 11GS C and/or MPW IIGS Assembler.

Apple IIGS System Software

Apple IIGS System Disk 5.0
This is the July 1989 version of the Apple 1IGS system software. This developer
package contains release notes on this version of the system software.

There are several fine tools and languages for Apple I computers which
have been produced by third-party developers. For the Apple Ile and Ilc, 6502
assembly language is a popular language and the popular assemblers are Merlin
8/16 from Roger Wagner Publishing (1050 Pioneer Way, Suite P, El Cajon,
California 92020) and ORCA/M from the The Byte Works (4700 Irving Boulevard
N.W., No. 207, Albuquerque, New Mexico 87114). For the Apple IIGS, Pascal is
the most popular professional development environment. Pascal compilers are
available from the Byte Works and from TML Systems (8837-B Goodbys Execu-
tive Drive, Jacksonville, Florida 32217). The Byte Works also sells an assembler
and a C compiler for the Apple IIGS.

Documentation/Technical
Reference Guides

Development Platforms

Apple II Technical Notes
These include detailed technical documentation written by the Apple I Devel-
oper Technical Support group to expand upon and clarify Apple technical docu-
mentation. The notes also document bugs in Apple software, hardware, and
documentation. Technical Notes address specific questions commonly asked by
developers. Currently, notes are issued bimonthly in the Developer mailings;
back issues are available through APDA in both hard-copy and disk form.
Apple Technical Library
Apple Computer has written a number of books that have been published by
Addison-Wesley as the Apple Technical Library. These publications can be
found at many technical bookstores. They are also available through APDA, as
well as directly from Addison-Wesley, 6 Jacob Way, Reading, MA 01867.

The technical library includes the following publications related to the
Apple II/IIGS. If you have recently signed up as an Apple Developer, many of
these publications were included in your starter kit.

o Technical Introduction to the Apple IIGS

*  Programmer’s Introduction to the Apple IIGS

o Apple IIGS Firmware Reference

o Apple lIGS Hardware Reference

o Apple IIGS Toolbox Reference, Volumes Iand II

o Apple IIGS ProDOS 16 Reference

e BASIC Programming with ProDOS

o Applesoft BASIC Programmer’s Reference Manual
*  ProDOS 8 Technical Reference Manual
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o Apple Ilc Technical Reference Manual
o Apple lle Technical Reference Manual
o Apple Numerics Manual

Other References

Development Platforms

Otherimportant reference manuals thatare available in your starter kit or from APDA
only:

*  GS/0S Reference, Volume I

*  GS/0S Reference, Volume I

o Apple IIGS Toolbox Reference Update

*  X-Ref: Apple Il Cross-Reference

o Apple IIGS Assembler Toolbox Quick Reference
o Apple IIGS C Toolbox Quick Reference
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Apple Developer Group
Macintosh Development

The Macintosh® personal computer is like nothing you've ever programmed. The
most innovative products for personal computers are developed for the Macintosh.

As a new Apple developer, you should have received the Starter Kit contain-
ing basic resources, such as tools and publications, to assist you with your develop-
ment efforts on the Macintosh. These resources should make your programming
efforts easier and more productive.

The following sections detail the components of the Starter Kit, as well as
other helpful resources you may want to acquire to assist you with your development
efforts. For information on Macintosh Development Tools, refer to the Macintosh
Development Tools note in this section.

Basic Resources: Starter Kit
Contents

Development Platforms

Subscriptions—The following are automatically provided to new developers who
sign up for Apple’s Developer Program:

o AppleLink® network subscription — Your communication line to Apple and other
developers gives you easy access to current technical, marketing, product, and
program information

*  APDA™ membership - APDA provides up-to-date technical documentation,
example programs, development tools, utilities and development environments,
books, and more

Developer Library- The following collection is available in your Starter Kit or from
APDA:

o Inside Macintosh, Volumes I through V - The technical reference manual for
Macintosh personal computers

e  Inside Macintosh X-Reference— Comprehensive index and cross reference for
the five volumes of Inside Macintosh , plus the 1984 to 1987 Technical Notes,
Programmers Introduction to the Macintosh Family, Technical Introduction to
the Macintosh Family, and Designing Cards and Drivers

o Technical Introduction to the Macintosh Family - One-stop source containing
an overview of the Macintosh hardware, its internal workings, and options it
makes available

*  Programmers Introduction to the Macintosh Family - The next level of detail for
a developer, this volume is a companion to Technical Introduction to the
Macintosh Family

e Human Interface Guidelines - Describes the Apple human-interface principles
and guidelines

o Apple Numerics Manual - Complete definition and coverage of the Standard
Apple Numeric Environment (SANE®)

*  HyperCard Script Language Guide - Pertinent to those interested in writing
HyperTalk™ scripts or to those interested in developing HyperCard®applications
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Macintosh Technical Notes - Detailed technical documentation written by the
Macintosh Developer Support group to expand upon and clarify Apple technical
documentation

Software Development for International Markets (APDA draft) — Technical refer-
ence manual for developers who plan to sell their product overseas that pro-
vides localizability guidelines, as well as a description of localization tools and
techniques

Macintosh System Software - The latest version of the Macintosh system software
with updates provided to the developer as they are released.

Suggested Resources

Developer Services Bulletin Board- The Developer Technical Support group
maintains several read-only folders on the AppleLink network dedicated
specifically to the Macintosh development platform (AppleLink path: Developer
Services:Developer Technical Support:Macintosh]. You will find all of the
Macintosh Technical Notes, international keyboard illustrations, sample code,
standard definition procedures, and the latest MPW™ interfaces, as well as some
development tools (such as MacsBug and ResEdit™) here.

A Debugger - After you've become familiar with the Macintosh and how it
works, find a debugger. A good debugger can save an experienced Macintosh
programmer many frustrating hours of guesswork. To use a debugger, you
should have knowledge of both the 68000 assembler and the Macintosh. You
should be using a debugger by the time you're putting the finishing touches on
your product.

Other Resources

Development Platforms

The following documentation and tools are available from APDA:

Macintosh Development

Script Manager Developer’s Package - Provides information to help you better
develop international products. This publication includes information on the
Script Manager, which provides a set of routines to handle text in both Roman
and non-Roman (Japanese, Chinese, Arabic, or Hebrew) languages.

The Macintosh Family Hardware Reference manual, published by Addison-
Wesley — As a reference to Macintosh II, Macintosh SE, and Macintosh Plus
hardware, this manual s critical for hardware developers and educational for
software developers. Software developers, however, should not rely on the
detailed hardware information in this document. If they do, they may experi-
ence serious software compatibility problems in the future.

Designing Cards and Drivers for the Macintosh Il and Macintosh SE manual -
contains information on developing NuBus™ cards and drivers for the Macintosh
Il and Macintosh SE.

Software Applications in a Shared Environment - Document which details the
considerations involved in developing software that will function in a shared
environment (such as an AppleShare®volume), discusses proper treatment of
and open permissions for documents, byte range locking to allow concurrent
writers to the same document, and architecture needed to allow applications
sharing,

MacApp 2.X manual (interim version) - Essential guide for MacApp® program-
mers and useful introduction to those investigating object-oriented programming
and MacApp.



Sample code products may be helpful in learning to use Macintosh ROM
routines. These are generally not intended as examples of programming style,
but rather as “quick-and-dirty” examples of how to use the Macintosh Toolbox.

For more information about the wide range of Macintosh documentation

available, check the APDAlog.

Supplementary Resources

Development Platforms

Technical books—There are many good third-party books about Macintosh.
Your local technical bookstore may have some helpful publications, or you may
also find something to meet your needs in the APDAlog. See the Macintosh
Development Tools note for information on other technical books.

Apple User Groups - User groups can provide a wealth of information, from
power-user shortcuts to example code libraries. To get a list of user groups in
your area, call (800) 538-9696, ext. 500. Some user groups run bulletin-board
services that are tailored to the needs of their members. For more information
about the services they provide, contact the user groups directly.

Bulletin board services— Special-interest groups on bulletin boards can provide a
wealth of programming information. For more information, contact them
directly. Examples of commercial bulletin board services with active Macintosh
interest groups are GEnie, Delphi, and CompuServe.

Developer Associations — Developer Associations can put you in touch with
people who share your interests, goals and occupation, and who can help by
providing you with important industry information. Refer to the section “Other
Resources” in this guidebook for more information on Developer Associations.
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Macintosh Development Tools

One of the most important choices you'll make when developing products for the
Apple®Macintosh®computer is which development system to use. Knowing more
about some of the key tools and technical references that are available will help make
your development process easier and more productive. This note describes some of
the most popular development tools used by professional developers. All of these
development tools and many other excellent development tools are available from
APDA™

Macintosh Programmer’s
Workshop (MPW)

Development Platforms

MPW™, Apple’s premier development system, is a family of products that includes a
robust, full-function environment for professional-level software development, a
powerful macroassembler that supports all current members of the MC68000 proces-
sor line, and compatible C and Pascal compilers, each with complete Macintosh
interface libraries. Using MPW, a Macintosh application can be written in multiple
languages. Users can write integrated tools and script files and customize the MPW
interface by adding custom menu items. The power of MPW can be expanded by
adding MPW-compatible products from third-party software developers.

e MPW Development Environment
The MPW Development Environment contains the MPW Shell, Macintosh
interface libraries, resource tools, a linker, Projector™, and other tools.

The MPW Shell is both a multiwindow text editor and a command
interpreter. It recognizes more than 80 built-in commands, and can launch a
special class of applications called integrated tools. MPW comes with more than
30 of these tools. Any supplied command or integrated tool can optionally
display a dialog interface to assist the programmer in specifying any desired
parameters before execution. New integrated tools and scripts can be easily
created by the user, installed in a menu, and invoked by name or by menu item
selection. The Shell offers the capabilities of a regular Macintosh-style mouse-
based text editor, including such functions as cut and paste, undo, search and
replace, and markers.

Interface library files are included to provide complete Toolbox access
to all Macintosh computers, and interfaces for writing applications compatible
with the MultiFinder™ operating system. Interfaces are included so that programs
can be easily integrated with the MPW Shell. Language-specific include files and
sample programs and are provided with MPW Assembler, Pascal, and C.

Several tools are provided for creating and maintaining resource files;
tools exist to compile and decompile resources, compare resource files, and
check resource files for inconsistencies. The linker supports the object module
format shared by the MPW Assembler, MPW Pascal compiler, MPW C compiler,
and third-party language products.

The MPW Development Environment is most popular with developers
working together as part of a large team and to those developers who wish to
highly customize their development environment. It is also popular with
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developers who need a flexible environment which provides them with exacting
control over their projects.

o MPW Assembler
The macroassembler supports all the instructions and addressing modes of the
MC68000, MC68010, MC68020, and MC68030 microprocessors and the MC68851,
MC68881, and MC68882 coprocessors.

e MPWC
The C compiler is an optimizing compiler that generates code for the MC68000
and optionally for the MC68020/030 and the MCG8881/882. MPW C 3.0 contains
ANSI C enhancements such as function prototypes and strong type checking,
and ANSI C additions to the Standard Library.

e MPW Pascal
The Pascal compiler is an optimizing compiler that generates code for the
MC68000 and optionally for the MC68020/030 and the MC68881/882. MPW
Pascal supports the Object Pascal extensions required by MacApp®.

e Projector
Projector is an easy-to-use built-in source code management system for control-
ling and accounting for all changes to software or documentation over the life of
a project. The source is stored in a revision file so that any version of the
software may be built on command. Projector controls access to the files so that
only one person is modifying a file at a time. Projector keeps track of who has
modified the files and why each modification was done. Projector is part of the
MPW Shell.

»  SADE (Symbolic Application Debugging Environment)
SADE™is a source-level symbolic debugging environment that can be used to
debug applications and MPW tools built using the MPW 3.0 C and Pascal
compilers and assemblers. SADE provides a multiwindow editor for source
display and debugger command input and output. It also provides a scripting
language for controlling and analyzing your program and for customizing the
debugging environment. SADE comes with a set of predefined menus that pro-
vide all of the basic debugging features.

MacApp

Development Platforms

MacApp is an object-oriented programming library that implements the standard
features common to most Macintosh applications programs. MacApp provides code
for a complete generic Macintosh application that can be expanded into a specific
application. MacApp applications can be written using MPW in Object Pascal (Pascal
with object-oriented extensions that are supported by the MPW Pascal compiler).

MacApp consists of more than 800K of source code. Most of this code is
written in Object Pascal, with the remainder written in Motorola 68000 Assembly
language. Complete source code is included on the MacApp disks. The disks also
contain MPW “Make” files that are set up for easy compilation of the MacApp source
code into object files. A MacApp user can create these object files once; then he or
she can incorporate them into an application by “using” them in the application’s
Pascal source code and linking them with the application’s object files, to create a
complete Macintosh application.
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Macintosh Allegro
Common Lisp

Macintosh® Allegro Common Lisp is an extended implementation of the Common
Lisp standard, with additional programming and Macintosh interface tools. Common
Lisp is widely used to develop artificial intelligence programs and other advanced
applications, and for rapid prototyping. Macintosh Allegro Common Lisp is a
powerful system for developing all types of stand-alone Macintosh applications.

Macintosh Allegro Common Lisp provides numerous extensions to the
Common Lisp language, including Object Lisp, which is a multiple-inheritance
object-oriented programming system, and a set of high-level tools for the construc-
tion of a Macintosh interface. Object Lisp is used to implement windows, menus,
dialogs, and streams. These predefined objects may be extended and customized by
the user.

The Macintosh Allegro Common Lisp compiler produces efficient native
680x0 code. File compilation and incremental compilation are both supported. An
evaluator is provided to support expression-by-expression execution of programs. A
snapshot facility allows saving complete Lisp environments for quick restarts.

Macintosh Allegro Common Lisp provides an integrated programming
environment that makes extensive use of the Macintosh graphic interface. A power-
ful integrated, programmable editor is provided, as well as a Lisp Listener, window-
based Inspector, Stepper, and Stack Backtrace facility.

Additional tools are provided to support the development of large, full-
function, Macintosh-style stand-alone applications. The Foreign Function Interface
module provides the capability to call external procedures, such as those written in
MPW™(Macintosh Programmer’s Workshop) Pascal, C, or Assembler, from a Lisp
program. The Stand-Alone Application Generator turns Macintosh Allegro Common
Lisp programs into ready-to-run Macintosh applications that users can launch with a
double-click; the presence of the complete Lisp development environment is not
required.

Symantec’s LightspeedC

Symantec’s LightspeedC is a powerful and easy-to-use C development environment,
which combines a compiler, linker, multiwindow text editor, and source-level
debugger in an integrated development environment. In addition, the integrated
environment includes a project manager that keeps track of related files and auto-
matically rebuilds your programs as needed.

Symantec’s LightspeedC provides support for writing applications, desk
accessories, device drivers, and code resources. Also provided are interfaces to the
Macintosh Toolbox, as well as standard C libraries with full source code.

Symantec’s LightspeedC is most popular with new Macintosh programmers,
those who desire the ease of use offered by the Symantec’s LightspeedC develop-
ment environment, and programmers working alone or in small groups.

Symantec’s Lightspeed Pascal

Development Platforms

Symantec's Lightspeed Pascal is a powerful and easy-to-use Pascal development
environment that combines a compiler, linker, multiwindow text editor, project
manager for automating building programs, and source-level debugger in an inte-
grated development environment.

Symantec’s Lightspeed Pascal provides support for writing applications,
desk accessories, device drivers, and code resources, along with full Macintosh
Toolbox interfaces.
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Symantec’s Lightspeed Pascal is most popular with new Macintosh program-

mers, those who desire the ease of use offered by the Symantec’s Lightspeed Pascal
development environment, and programmers that are working alone or in small
groups on small to medium size projects.

Debuggers and Supplemental
Tools

MacsBug

MacsBug is Apple’s machine-level debugger for the Macintosh Plus, Macintosh
SE, Macintosh SE/30, Macintosh II, Macintosh IIx, or Macintosh IICX. With
MacsBug, programmers can trace or step through programs, insert breakpoints,
check both system and application heaps for consistency, and display memory
and registers.

ResEdit

ResEdit™is Apple’s Resource Editor. With ResEdit, users can create or edit
resources such as menus, dialogs, icons, alerts, and windows. ResEdit is an
indespensable tool for anyone trying to develop Macintosh software, and should
be a part of any developer’s toolkit.

TMON

TMON, from ICOM Simulations, is a multiwindow, mouse-driven debugger that
supports full machine-level debugging of applications, desk accessories, drivers,
and code resources. It provides Toolbox trap checking via Discipline™and the
ability to customize via the Extended User Area.

Documentation/Technical
Reference Guides

Development Platforms

Macintosh Technical Notes

These include detailed technical documentation written by the Macintosh
Developer Technical Support group to expand upon and clarify Macintosh
technical documentation. The notes also document bugs in Macintosh software,
hardware, and documentation. Technical Notes address specific questions
commonly asked by developers. Currently, notes are issued bimonthly in the
Developer mailings; back issues are available through APDA in both hard copy
and disk form.

Apple Technical Library

Apple Computer has written a number of books that have been published by
Addison-Wesley as the Apple Technical Library. These publications can be
found at many technical bookstores. They are also available through APDA, as
well as directly from Addison-Wesley, 6 Jacob Way, Reading, MA 01867.

The technical library includes the following publications related to the
Macintosh. If you have recently signed up as an Apple Developer, many of
these publications were included in your starter kit.

- Technical Introduction to the Macintosh Family

— Programmers Introduction to the Macintosh Family

— Inside Macintosh, Volumes -V

— Inside Macintosh X-Ref

- Macintosh Family Hardware Reference

— Designing Cards and Drivers for Macintosh Il and Macintosh SE
- Human Interface Guidelines: The Apple Desktop Interface

— Apple Numerics Manual
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»  Other References
Other important references that are available in your starter kit or from APDA:

- Programmer’s Guide to MultiFinder
- Macintosh Technical Notes
- Macintosh sample disks
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Human Interface Guidelines
Overview and Checklist

Apple’s easy-to-use interface revolutionized the way people interact with computers.
By replacing the complexity of code memorization with the simplicity and consis-
tency of a functional, more human interface, users were given a machine that
conformed to the way they naturally think and work. To bring consistency across all
applications for the Macintosh®and Apple® Il computers, the Human Interface
Design Guidelineswere published. These guidelines are to assist developers in
designing interfaces for applications that conform to the “look and feel” of Apple’s
interface.

This document contains resources that will help you during the develop-
ment of your product and a checklist to use when you are testing your interface for
adherence to Apple’s Human Interface Guidelines.

Resources

Development Platforms

Human Interface Design Guidelines, available from APDA

An essential resource for programmers, this document discusses user-interface
principles and provides information on how to use the windows, menus, dialog
boxes, and controls that make up the Apple desktop interface. It includes advice for
color and sound integration, as well as guidelines on designing for interational
markets and handicapped users.

Technical Notes and Technical Support
Human Interface Update Technical Notes are published as needed, and will be
distributed with regular Technical Notes in the monthly developer mailings.

Apple Partners and Certified Developers can forward human interface
design questions that cannot be answered in the Human Interface Design Guidelines
to the AppleLink address MACINTERFACE or MACDTS. Include as much visual
information as possible.

Software Testing
The following software testing groups have the ability to test your program for
adherence to Apple’s Human Interface Guidelines:

American Institutes for Research

Bedford Research and Technology Center
45 North Road

Bedford, MA 01730

(617) 275-0800

Attn:  Robin Kinkeadz

LIST Services

15320 Wycliffe Drive, #28
Omaha, NE 68154

(402) 334-4991

Attn: Beverly Student
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Tec-Ed Technical Publications and Graphic Services
P.O. Box 2351

Palo Alto, CA 94308

(415) 493-1010

Attn: Stephanie Rosenbaum

National Software Testing Lab., Inc.
One Winding Drive

Philadelphia, PA 19131

(215) 941-9600

Attn: Vicki Weiss

The Checklist

Development Platforms

Once you've designed your interface according to Apple’s Human Interface Design
Guidelines, use the checklist below to determine how well your interface measures
up to Apple’s standards. This checklist is made up of questions regarding Apple’s
interface. These questions, except those concerning selection, apply to specific sets
of standards. The selection standards of the guidelines are very detailed and are
explained in their own section, “Selecting,” in Chapter 3 of the Human Interface
Design Guidelines. When examining your interface against the following checklist of
questions, you should be able to answer “yes” to each one. :

General Considerations

¢ Does the application have the “look” of the Apple desktop interface, including,
but not limited to, desktop, windows, and menus?

*  Does the application have the “feel” of the Apple desktop interface, including,
but not limited to, pointing, selecting, and keyboard input?

» Ifa metaphor is being used, is it suitable for the application? Does the metaphor
have a “real” visual and behavioral representation, as with the desktop, so that
users do not have to carry a “map” in their heads?

*  Does the application always provide some indication that an activity is being
carried out in response to a command?

*  Does the user always have the option of finding an object or action on the
screen, as opposed to having to remember that object or action before inputting
data?

*  Are the operations consistent with the standard elements of the interface; that is,
if a user is familiar with applications such as MacPaint, MacDraw, and MacWrite,
will the application appear familiar to the user the first time?

 Isa printout of the application WYSIWYG? (Is it a replica of what the user sees
on the screen?)

¢ Issuitable feedback provided during task processing? Is the completion of a
processing task clearly indicated on the screen or with a sound? Is the duration
of the task indicated?

* Isan explanation offered if a particular action cannot be carried out? Are alterna-
tives offered?

*  Are there wamings about risky actions? Are there different warnings for different
levels of risky actions? Are there enough warnings without being too many? Are
users allowed to back away gracefully from risky territory?
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* Isthere a feeling of stability? Are there enough landmarks to remind users what
area of the application they are in?

e Can the operation be interrupted with Command-period? Can Escape be used to
cancel an operation that has a Cancel button?

Graphic Design

e Do the commands, features, and parameters of the application, as well as all of
the user’s data, appear as graphic objects on the screen as often as possible?

*  Does the screen look “clean” and free from clutter?

* Do users have control over the design of the workplace, allowing them to indi-
vidualize it?

Window Standards

*  Does the standard state of the window seem appropriate on a 9-inch display?
On a larger display?

*  Does the preliminary user-selected state seem appropriate on a 9-inch display?
On a larger display?

e Does the choice made to open in either the standard or the user-selected state
make sense?

 Can sizable windows be expanded to the maximum document size of single
displays? Multiple displays?

Scrolling Standards

¢ Does the window use either the standard scroll-bar mechanism or the hand
grabber for scrolling? If it uses the hand grabber, does the pointer either always
become a hand or appear highlighted in a tool palette?
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*  Does clicking on a scroll arrow cause the document to “move” a distance of one
unit in the chosen direction? (The unit should be appropriate to the application.)

* Does clicking on the scroll bar below the scroll box advance the document by a
windowful (height or width of a window, minus a one-unit overlap)? Does
clicking above the scroll box move the document back by a windowful?

s the function of the arrow keys different from the function of the scroll bar?
(Note: All of these questions should be answerable with “yes”; arrow keys
should not be substituted for scroll arrows.)

Dialog Box Standards
A modal dialog box is one that the user must explicitly dismiss before doing anything
outside it. These boxes should be used sparingly.
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s the question posed in a straightforward and positive way? For example, “Do
you want to erase everything on this disk?” rather than “Do you not want to alter
the contents of this disk?”

e When appropriate, do buttons have descriptive labels, such as “Destroy Power
Supply” rather than “OK”?

* Does pressing Escape indicate Cancel in a dialog box? (Pressing Escape should
never cause the user to lose information.)

* Do modal dialog boxes not lead to other modal dialog boxes?

¢ Do modal dialog boxes that can be moved have a drag region (title bar) as well
as the 2-pixel-wide outline within the content region to signify that they are
modal dialog boxes?

*  Has room been left to allow the dialog box to grow during localization? (Most
languages require more characters than English to convey equivalent messages.)

Alert Standards
There are three classes of alerts—Note, Caution, and Stop; each represented by a

different icon.

Note Caution Stop

* Do the alert icon and message fit the situation?

* [sa beep alert accompanied by a flash (rapid inverting) of the menu bar so that
people who can't hear don’t miss the message?

*  Does the alert message not only tell the user what is wrong but offer suggestions
about corrective action?

o s this alert necessary? (Often, the user can simply be prevented from making an
error. Example: If the application cannot handle an 80-character file name,
don't offer users an 80-character field in which to enter it.)

Menu Standards

¢ Does the menu bar contain only menu titles?

*  Are the standard menus—Apple, File, and Edit—present with at least the
standard items (these are needed for desk accessories, even when the applica-
tion doesn't use them)?

*  Has enough room been left on the right side of the menu bar for the additional
menus provided by some desk accessories? Is there also enough extra room to
allow for the expansion that almost always occurs during translation into other
languages?

* Do the unique menus of the application have names that are appropriate? Are
the names sufficiently different from the standard menu names? Can the user
understand and remember their meaning?

 Are frequently used menu items available at the top level rather than in a hierar-
chical menu or a dialog box? If not, can the user move them up?

e When an item in a menu is currently disabled, is the menu title dimmed? Can the
user still pull down the menu and see the dimmed names of the operations?
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Are the names of menu items appropriate? Can the user understand and
remember their meaning?

Are menu titles and items initially capitalized unless there is a compelling reason
to have a different style (such as “ALL CAPS” in a Style menu)?

Do menu items have an ellipsis (...) if more information is required from the
user?

Do hierarchical titles in a menu have a right-pointing triangle? Are hierarchical
menus used only for lists of related items?

Font 4
Size b
Cstile ey R
Bold
vAlign Left
Align Middle Underline

Align Right Outline

Shadem

o

vNo Background
Solid Background
Patterned Background

v'Solid Text
Reuprse Tert
Patterned Tout

Can the user see all the commands, items, and hierarchical titles in a menu
without scrolling? (Scrolling should be necessary only for menus that users have
added to or for menus that spill over because the user has selected a large
system font.)

Is the indication of a pop-up menu a drop-shadowed box around the current
value? While the menu is showing, is its title inverted, and is the current value
checked? If the menu must be scrolled, is this indicated by up- or down-
pointing triangles?

Position:

Superscript
Subscript

Do keyboard equivalents appear where appropriate? Are the keyboard equiva-
lents case independent? (The second rule does not apply if the product uses
both cases in the keyboard equivalents and enables the user to predict which
case to use.)

If the application is text oriented, can the user change the font and style by using
menu commands? (Usually, fonts and printing styles are in menus called Font
and Style, but there may be a good reason to put them in another menu.)

If a palette is present, is the selected symbol—icon, pattern, character, or
drawing—highlighted?

If a menu has been tom off and moved, can the user still access it from the menu
bar? When it is torn off a second time, does the first instance disappear?
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Mouse Standards

o If the user initiates an action by pressing the mouse button, does the action take
place only when the button is released?
 Are there ways other than double-clicking to perform a given action?

Programming Strategies

You may want to refresh your memory about the main programming issues,
especially event loop and modes. See the section, “A Strategy for Programming” in
Chapter 1 of the Human Interface Design Guidelines.

o Isthere a clear visual indication of the current mode? Does the visual indication
of the mode appear near the object most affected by the mode? (For example,
the MacPaint pointer changes to a pencil in a draw mode and to a paint brush in
a paint mode.)

¢ Is each mode absolutely necessary? Do the modes within the application
properly track the user’s own modes? Do users consistently avoid the kind of
errors caused by the program being in a mode other than what the user wants or
expects? (Making a mode visually apparent is no guarantee thatthe user will
track it. Test the application on users, and find out what types of mistakes they
are making. If the errors are modal, eliminate the modes.)

e Can users save a document or quit an application at any time, unless they are in
a modal dialog box?

 Is the widest possible range of user activities available at any time? (The user
should spend most of his or her time in the event loop.)

e Willa color-blind user be able to use the application? Will someone without a
color monitor be able to use it? (The information conveyed by color coding
should also be presented in another form, such as test, position, highlighting,
gray-scale variations, or pattern. These questions do not apply to programs in
which the task to be carried out requires full-color vision on a color monitor.)

e  Willa user with a hearing disability be able to use the application? (Audible
messages should be supplemented with visual cues or should allow the user to
choose visible instead of audible messages. This question may not apply to
music programs.)

For those who cannot handle book-form manuals, is any part of the manual
available in electronic form?

Documentation

* Does the manual include a glossary of potentially confusing terms that relate to
the application or to the application’s topic?

 If the manual refers the user to another document, is the reference more appro-
priate than having the information in the manual itself?

User Testing

Development Platforms

Although you may feel comfortable with your interface because you've been follow-
ing the Apple’s Human Interface Design Guidelines, without testing, you may never
know the strengths and weaknesses of your program. The Human Interface team
offers this sound advice: Test early and often.
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Object-Oriented Programming and MacApp

Welcome to the world of object-oriented programming (OOP) and MacApp®, Apple’s
object-oriented Macintosh®application framework. Long experience at Apple and
elsewhere has shown that OOP offers substantial advantages over traditional func-
tional-programming techniques, particularly for the kind of complex applications
today’s users have come to expect. Because we believe that OOP will be the
programming model for future generations of computers, we will continue our long-
term commitment to OOP. We think that when you take a look at the future
direction of application development, you will recognize that OOP represents a
better choice than procedural programming.

The information in this document provides a brief introduction to OOP and
MacApp, and includes a description of the documentation and tools you'll need to
get started. We encourage you to take advantage of the opportunities OOP has
created.

Object-Oriented Programming
Versus Procedural
Programming

Development Platforms

Compared with traditional procedural programming, object-oriented programming
speeds software development and makes programs easier to create, understand, and
maintain. Four concepts are key to the benefits of OOP: object, class, inheritance,
and polymorphism. Let's look at each one.

Obyject

Consider a familiar object; for example, a light bulb. It has fixed states (wattage
rating, mass, and bulb type), variable states (on or off), and behavior (heat and light
production, current flow). Behavior and state are inextricably intertwined in real-
world objects. Yet modern CPUs and traditional programming languages treat the
computer analogs of behavior and state—code and data—as inherently separate.
This separation complicates the design, debugging, and maintenance of software.
We are all familiar with apparently innocent modifications to a data structure that
break procedures throughout a program.

Object-oriented programming languages explicitly mimic the real world by
linking data and the procedures that manipulate that data into what are called objects.
A light-bulb object, for instance, would have variables for its state and procedures for
computing heat, current flow, and light output. This encapsulation of data and code
minimizes and localizes the procedures that rely upon detailed knowledge of an
object’s data structures. Consequently, object-oriented programs are easier to
understand and to maintain.

Class

The object-oriented programmer describes different types of objects, including the
appropriate linkage of data and procedures, by defining classes. A class specifies the
structure of the data for all individual objects of the class, as does a Pascal RECORD
or C struct. Unlike records or structs, however, each class also specifies the proce-
dures unique to it. Although each individual object will normally have its own data,
all objects of a given class share the same set of procedures.
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Inheritance

The various types of real-world objects in an application domain become separate
classes in the program. These classes need to share behavior because the corre-
sponding types of real-world objects often share behavior. For instance, a taxiis a
kind of car, which is a kind of vehicle. Therefore a taxi shares most of the behavior
of any vehicle and almost all of the behavior of a car. Relationships such as these
can be expressed naturally in OOP by making the more specialized class a subclass
of the more general class. The sharing of behavior arises because a subclass inherits
all of the data and procedures of its superclass. So if taxi is a subclass of car, then,
with no further effort on the part of the programmer, taxi objects would already have
all the structure and behavior of car objects. The programmer of the taxi class
presumably would add new data items (two-way radios, fare meters, and so on) and
new procedures (computing fares, for example). Procedures already implemented
by cars may be modified or overridden (taxis may use special lanes at airports or
always have broken air conditioners). But most of the structure and code of the car
superclass is effortlessly reused by the taxi subclass. This reuse of inherited code
simplifies maintenance.

Polymorphism

In traditional procedural programming, the code to be executed at every point in the
program is specified exactly by the order of procedure calls. When a procedural
language compiler encounters a procedure call, it knows precisely what code to
invoke. But in OOP, a subclass may override a procedure implemented by its
superclass. In that case, the method (or procedure) in the subclass and the super-
class have the same name. The actual code to be executed depends on the class of
the object on which it is supposed to act. This flexible binding of code with method
names is called polymorphism.

Pascal or C programmers routinely use a limited form of polymorphism:
Arithmetic operators such as the plus operator (+) invoke different code for integers
than for floats. But this primitive polymorphism is hard-coded in the compiler,
usually limited to a few mathematical operators, and cannot be extended by the
programmer. By giving the programmer control of polymorphism (hence the ability
to selectively override and enhance existing behavior in new subclasses), OOP
makes code reuse practical and adds to the flexibility and mutability of the program,

Object-Oriented Programming
Libraries and Tools

Development Platforms

Object-oriented programming requires a mature class library and specialized pro-
gramming tools, in addition to an OOP language.

Classes, inheritance, and polymorphism provide the opportunity for code
reuse. Object-oriented class libraries provide the code to reuse. Mature class
libraries turn the promise of OOP into successful practice. These libraries, however,
must be carefully designed and well tested. With wide reuse, every weak spot
(whether a boundary condition or careless assumption) will be tested. Designing
classes for maximum reusability also requires insight into how best to generalize the
classes. Good class hierarchies, like those of Smalltalk or MacApp, have grown by
natural selection over a period of years. Much of the advertised productivity gain of
OOP stems from the use of such libraries. Once the programmer leams a library,
much of the functionality of each new program is borrowed or inherited from
existing library code. Rather than measuring programming productivity in lines-per-

Object-Oriented Programming and MacApp 3-23



day of new code, the experienced OOP programmer takes pride in how little new
code is needed.

Familiar development tools such as editors and debuggers have evolved to
meet the needs of traditional procedural programming. The special features of OOP
place additional demands on these development tools. The distribution of behavior
among classes and the sharing of code fostered by inheritance require a tool for
rapidly browsing code by class and method name. Typical editors are clumsy for
such browsing. The distribution of most dataamongst a variety of objects requires an
object inspector tool for examining the state of active objects that “knows” the
structure of the objects and can display that data in a meaningful form. Traditional
tools for displaying individual memory locations in HEX are tedious at best, and an
object-oriented debugger must be aware of classes and method invocations as well as
the structure of objects. Class libraries that offer classes for construction of windows
and dialogs also require a graphical direct-manipulation layout tool for easy construc-
tion of those visual interfaces. MacApp offers all of these.

MacApp

MacApp version 2.0B9 is the latest beta release of Apple’s second-generation
object-oriented Macintosh application framework. MacApp offers a mature object-
oriented class library that is ideal for programmers who wish to maximize their pro-
ductivity as they develop robust, user-friendly, commercial Macintosh applications.

MacApp helps you work more productively by allowing you to program in a
style well suited to Macintosh applications. Your application can inherit the behavior
of a standard Macintosh application directly from MacApp code; you can then
override the parts you wish to customize. With MacApp and less than a page of your
own code, you can have a complete Macintosh application that creates windows,
interprets mouse clicks, handles desk accessories, prints files, and supports every
other standard feature a Macintosh application is likely to have.

The applications you create with MacApp can run on any Macintosh Plus,
Macintosh SE, or Macintosh IT computer. If the code youadd follows Apple’s com-
patibility guidelines, your applications will run on both the Macintosh and A/UX®
operating systems (including MultiFinder™ compatibility on the Macintosh OS).

MacApp is widely used for in-house development by firms such as GTE
Government Systems, Peat Marwick & Main, and Arthur Andersen. It has been used
by companies such as Odesta, Activision, and Olduvai to develop commercial
applications for networking and communications, accounting, report generation,
geographical data display, CAD, optical character recognition, knowledge engineer-
ing, and geology.

MacApp 2.0 Features and
Benefits

Development Platforms

The standard Macintosh application does the following;

e Manages menus.

e Supports Undo commands.

Provides extensive support for exception handling.

e  Supports multipage printing.

o Supports desk accessories.

¢ Supports scrolling, zooming, and opening and closing windows.
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Strict adherence to Apple compatibility guidelines:

 Simplifies the task of creating applications that will be compatible with
future hardware and system software.

MultiFinder support:
* Allowsyour MacApp applications to run in the background.
The new view architecture:

o  Offers a simpler, more powerful view class hierarchy.

e Uses view resources that can be created and edited with the new
ViewEdit tool.

* Includes optional 32-bit view coordinates to let you work with large views.

New TGridView view class:

¢  Supports one-dimensional lists and two-dimensional grids of views (such as
spreadsheets).

Support tools include the following;

* Anew WYSIWYG graphical window and dialog-box design tool speeds
design of your views.

* Anintegrated object-oriented debugger speeds debugging.

* A new object inspector lets you examine objects.

e Animproved build tool makes building your program easier and faster.

Six sample programs:

e Can be used as learning aids or as the foundation for actual programs.
¢ Include complete source code.

Features Added to MacApp 2.0

Development Platforms

Views: MacApp’s designers have streamlined the classes that handle windows,
dialogs, and views. The MacApp 1.1 window architecture based upon TFrame
and TCatView has been replaced by a simpler structure, all of which de-
scends from Tview. This new, more general architecture allows you to stack
views to get more complex screen displays.

*  Dialogs: MacApp no longer uses the built-in Dialog Manager, but instead
handles situations needing dialogs by using windows with nested views. This
approach simplifies the architecture and gives you an elegant way to deal with
both windows and dialogs.

*  Larger coordinate system: MacApp version 1.1 was limited to a drawing area of
30,000 by 30,000 pixels (the built-in limitation of QuickDraw™). MacApp 2.0
allows you to use 32-bit addresses, giving you a coordinate space of more than 4
billion by 4 billion pixels. However, you must use MacApp procedures to
convert 32-bit coordinates to and from a set of “local” QuickDraw coordinates
before drawing can take place. This is only required if you opt to use these large
views.

o TextEdit: Supports multiple fonts, sizes, and styles. There is still, however, a

practical limitation of a2 maximum of 32,000 characters and maximum heights

and widths of 32,000 pixels each.
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e Inspector: During debugging, you can open one or more Inspector windows,
each of which lets you browse through the fields of any existing objects.

o ViewEdit: This MacApp utility program lets you create view hierarchies (views
with multiple subviews) and edit view resources visually (similar to what
ResEdit™ does with resources).

o Grids: A new class—TGridview—helps you display and manipulate one-or
two-dimensional grids of information.

Development Tools, Development Tools
Documentation, and Training  The following development tools are available from APDA™

e MacApp version 2.0, (includes the MacApp class library, sample programs,
debugger, inspector, MABuild, and ViewEdit)

e MPW™version 3.0

e MPW Pascal version 3.0

e MacApp Browser

Documentation
The following documentation is available from APDA:

o Imtroduction to MacApp 2.0 and Object-Oriented Programming
o MacApp 2.0 Tutorial

*  MacApp 2.0 Cookbook

*  Object-Oriented Programming for the Macintosh

o Inside Macintosh, Volumes -V

Recommended reading

»  Object-Oriented Software Construction, Bertrand Meyer (1988);
available at your local bookstore

Apple equipment needed for development

e Macintosh Plus, Macintosh SE, Macintosh SE/30, Macintosh II, Macintosh IIx, or
Macintosh Ilcx, with at least 2 megabytes of RAM and a hard disk

Developer Training

Apple’s Developer University offers a course on MacApp and Object-Oriented
Programming. For information on this course, see the section, “Training Resources”
of this guidebook, or check the AppleLink® network (path: Developer Services:
Developer University).
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A/UX Development

Introduction

Welcome to A/UX®and the A/UX Toolbox. This document explains the available
application-development environments, describes development opportunities, and
provides answers to commonly asked questions about A/UX. We hope the material
will enable you to take advantage of the opportunities A/UX has created.

A/UX increases the market opportunities for both UNIX and Macintosh®
developers. It provides Macintosh developers with additional markets for their
current Macintosh products, because Macintosh applications that conform to the
Inside Macintosh guidelines can run in A/UX without change. In other words, the
same product that a developer offers for the Macintosh operating system platform
can also be offered for the A/UX platform. For UNIX developers, A/UX provides a
standard UNIX environment for porting applications to A/UX. A/UX also provides
developers with an excellent platform for additional software development for
university, federal government, and commercial customers who are committed to a
standard UNIX environment.

If you're a Macintosh developer, try testing your existing Macintosh applica-
tions for compatibility with A/UX. You may alreadybe able to offer your products to
A/UX customers. If your code does not conform to Inside Macintosh guidelines, you
are encouraged to start converting now; future release of the Macintosh operating
system will also require strict compatibility to Inside Macintosh.

If you're a UNIX developer, you have two choices: port your existing
applications to the A/UX platform, or develop new or enhanced A/UX-specific
applications using the A/UX Toolbox.

Whether you are Macintosh or UNIX oriented, Apple and A/UX provide you
with the tools and expertise to help you develop and market your applications for
the emerging UNIX desktop market. Ultimately, it's your skills and imagination that
users are depending on for new and innovative A/UX applications.

A/UX Development Tools and
Documentation

Development Platforms

To help you develop A/UX applications on the Macintosh II, IIx, or Ilcx, the A/UX
system includes a C compiler and other development-tools. You will also need the
following documentation and development tools:

Apple Equipment

e Macintosh II, IIx, or Ilcx computer with a2 minimum of 4 megabytes of RAM (and
a 68851 PMMU chip for Macintosh II systems)

e Macintosh-compatible monochrome or color monitor

e A/UXon an 80-megabyte disk drive, disks, or tape (includes A/UX Accessory
Kit)

*  Apple®Tape Backup 40SC (optional)

» Apple EtherTalk™ Interface Card (optional, but recommended)

e Third-party communications card for LocalTalk™ printing from A/UX Toolbox
applications (optional)
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A/UX supports the Apple ImageWriter®II and LaserWriter® printers, and the
Apple Hard Disk Drives 20SC, 40SC, 80SC, and 160SC.

Documentation

e A/UX manuals (15-binder set), sold separately from A/UX software; available to
Apple partners through the Developer Price List; and to Apple associates from an
authorized Apple dealer

*  Inside Macintosh, Volumes I-V (included in the Developer Starter Kit); also
available from APDA

e Macintosh Technical Note #117: Compatibility: Why and How, available from
APDA™

e A/UX Toolbox: Macintosh ROM Interface manual (included in the A/UX manual
set)

Macintosh Technical Note #212: The Joy of Being 32-Bit Clean, available from
APDA

Introduction to A/UX

A/UX is an implementation of AT&T’s UNIX®System V, Release 2, Version 2 operat-
ing system for the Macintosh I personal computer family. It conforms to the pub-
lished System V Interface Definition (SVID) standard, POSIX 1003.1 Draft 12, and
Federal Information Processing Standard (FIPS) #151. A/UX includes key features
from Berkeley’s BSD 4.3, as well as support for TCP/IP, X Window System, and Sun
Microsystems’ Network File System (NFS®).

A/UX serves as an alternative to the Macintosh operating system. It com-
bines the strengths of an industry-standard, multitasking operating system with the
enhancements of the Macintosh technology and human interface. A/UX also gives
the Macintosh the capability to share software and data in a multivendor or net-
worked environment.

Standard UNIX Features

AT&T System V is becoming widely used in business and government markets, while
BSD is becoming widely used in higher education and engineering markets. A/UX,
which combines the features of both, provides developers with a standard platform
for these four major workstation markets.

As a standard platform, A/UX offers the following;

e Application source-code compatibility with other UNIX System V systems

*  Smooth porting for BSD 4.3 applications

*  Many connectivity options based on Ethemet or serial networks with industry-
standard facilities such as Berkeley Networking Services, NFS, and X Window
System

Features Added by Apple

Development Platforms

In addition to key features of the UNIX environment, A/UX includes special features
that allow A/UX applications to:

» Incorporate the Macintosh user interface
* Increase system reliability
* Reduce system administration requirements
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Macintosh Toolbox Support

With A/UX, developers can access the Macintosh Toolbox to control user-interface
options such as pull-down menus, multiple fonts, dialog boxes, and scroll bars;
programs written for A/UX can utilize the standard Macintosh interface.

Macintosh Binary Support

Existing Macintosh applications can be launched directly into the A/UX environment.
Consequently, Macintosh developers have an additional marketplace for their
existing products, and customers have access to an expanded library of software.

Simple Startup
Unlike other UNIX systems, typing in a string of commands is unnecessary—you can
start up A/UX by simply clicking on the A/UX icon.

Automatic Configuration

On startup, A/UX automatically reconfigures itself to access device drivers for cards
installed in the Macintosh II system’s NuBus ™ slots. The ports and slots of the
Macintosh II are polled for hardware changes. If a board has been removed, appro-
priate drivers are automatically removed from the kemel, requiring no operator inter-
vention.

Automatic Self-Repair

A/UX keeps redundant copies of crucial system files. In the event of a damaging
crash, it can automatically return the system to its operational state and repair lost or
damaged critical system files.

TranScripf® from Adobe Systems, Inc.

A/UX includes the TranScript utility from Adobe Systems. Output from the UNIX
Documenter’s Workbench document-processing system can be formatted for the
Apple LaserWriter® printer, as well as for other printers that use Adobe’s PostScript®
page-description language.

Toolbox-Related Components
of A/UX

Development Platforms

Toolbox routines fall into two categories: user-interface Toolbox routines and
Macintosh operating-system routines. When an A/UX application places a call to one
of the Macintosh user-interface Toolbox routines, the A/UX Toolbox intercepts the
call and, if necessary, translates the parameters into a form usable by the ROMs.
After the A/UX Toolbox translates the call, it invokes the same ROM code that would
be used in the native Macintosh environment.

When an A/UX Toolbox application issues a call to one of the Macintosh
operating system routines, the A/UX Toolbox diverts the call to a substitute routine in
its own library. The A/UX Toolbox operating system routines make calls to the
standard A/UX libraries to perform A/UX equivalents of the Macintosh operating
system functions.

In both cases, the A/UX Toolbox incorporates a toolboxdaemon that runs in
the background and services A/UX Toolbox requests.

Contents of the Toolbox

e Source code for three sample programs (term, sample, and qdsamp) and the
associated makefiles that demonstrate how to compile and link a program;
executable code can be found in /usr/toolboxbin, while source code and
makefiles are in /user/lib/mac/examples
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e Utilities for use when developing and running A/UX Toolbox applications;
executable code can be found in /usr/toolboxbin

e A library of routines that handle communications between an A/UX C program
and the Macintosh ROM, in a file in /usr/lib/libmac.a

¢ Cinterface files that define the constants, types, and functions used by the A/UX
Toolbox libraries, in /usr/include/mac

* Resource-declaration files that declare the Macintosh resource types, in /usr/lib/
mac/rincludes

 The Macintosh file system, which contains resources required for operation of
the A/UX Toolbox, in /usr/lib/mac/system

e A special initialization file that must be linked into all A/UX Toolbox applications
developed in A/UX, labeled /usr/lib/maccrt.0.0

New Features of A/UX Release 1.1 of the A/UX Toolbox supports the following new features for developers
(see the A/UX 1.1 data sheet for additional features added in release 1.1):

Standard Printing

Applications can print to the AppleTalk®Protocol Stack using the standard Macintosh
printing calls. (Note: The A/lUX AppleTalk implementation does not use the built-in
AppleTalk port. To use AppleTalk, you must install one of several third-party cards.)

Custom Video Drivers
The A/UX Toolbox supports custom video drivers, including color video drivers.

Desk Accessories

The A/UX Toolbox supports desk accessories and other custom device drivers that
do not manipulate hardware. The standard software distribution contains the basic
Macintosh desk accessories, including the Chooser and the Control Panel.

String Formats and Point Passing

The ROM interface libraries include two versions of all routines that take or return
strings and points. One version uses Pascal string formats and point-passing
conventions. The second uses C string formats and point-passing conventions,
parallel to the change in MPW™C, Version 3.0.

File Conversion Utility
A new utility, fcnvt, converts files in A/UX among the AppleSingle, AppleDouble,
and simple A/UX formats, replacing rcnvt.

Left-to-Right Compiler Evaluation
The A/UX C compiler evaluates multicharacter constants from left to right, as does

the MPW™C Comypiler.
Applications Development You can develop applications in either the Macintosh operating system or A/UX.
Environments Through the A/UX Toolbox, you can run applications and tools in one environment

that were developed in the Macintosh operating system.
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Execution Environment

Macintosh A/UX
g Develop, debug, and run Develop and debug program with
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@ with A/UX tools. Use A/UX with A/UX tools.
= 5 Toolbox calls.
< Transfer source code to

Macintosh; then compile and link

to run in native Macintosh

environment.

Both Macintosh binary files transferred to A/UX and A/UX Toolbox programs
developed in A/UX must meet the A/UX Toolbox compatibility guidelines.

Porting a Macintosh
Application to A/UX

Development Platforms

When you port a Macintosh application to A/UX, follow these three steps: (See the
attachment “Transferring Macintosh Applications to A/UX” for additional information
on porting a Macintosh application to A/UX).

Check the source code for compatibility - compare the program against the
recommendations in Inside Macintosh, Volumes I-V. If necessary, modify,
rebuild, and test the application in the Macintosh operating system before trans-
ferring the file to A/UX. Also, refer to Macintosh Technical Note #212: The joy of
Being 32-Bit Clean.

Transfer the binary file to A/UX - use the hfx utility to transfer the file from the
Macintosh operating system to A/UX; both utilities read Macintosh floppy disks
fromwithin A/UX.

The hfx utility is an A/UX Toolbox application with a Macintosh-like
interface. It can read both Macintosh hierarchical file system (HFS) and Macin-
tosh flat file system (MFS) floppy disks. hfx always transfers a Macintosh file
into a pair of AppleDouble files.

If you intend to use a transferred file only from Macintosh applications,
we recommend that the file be transferred to A/UX in AppleSingle format. With
AppleSingle format, both data and resource information is stored in a single file.
1f you intend to use a transferred file from both Macintosh and UNIX applica-
tions and/or utilities, we recommend transferring to AppleDouble format.
AppleDouble format separates Macintosh information into two files, one for
resource information and one for data.

Run the application in A/UX - during the initial porting, the safest way to run an
application is through the hfx utility. hfx allows you to set a timer before
launching an application. If the application hangs, you can regain control of the
system without rebooting when the timer runs out. Then, to fully test the
application in A/UX, you can run it with the launch utility.

If the ported application does not run in A/UX; use one of the A/UX
debuggers (adb or sdb) to identify the problem. Be aware that the Symbol
Table information is not recognized by these debuggers. If your application is
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written in C, you might be able to use the debuggers more effectively if you
transfer the source code to A/UX and compile it there. An A/UX version of
MacsBug will be available from APDA in the near future.

When an A/UX Toolbox application is running, keyboard input is
diverted to the Macintosh event queue. Input is not returned to the normal
character queue until the program exits. Therefore, if you are using one of the
A/UX debuggers on an A/UX Toolbox application from the Macintosh keyboard,
you are unable to communicate with the machine after the debugger reports an
error within the program. Because of this, you should always run the debugger
from a terminal attached to a serial port or communicating over the network.

Shared Libraries Because shared libraries are not implemented in Release 1.1 of A/UX, an A/UX
Toolbox application (that is, a UNIX application with Toolbox calls) that you build
now will contain the actual code for the current interface routine. The code is likely
to be unusable in future releases. You can support future compatibility by shipping
with your product the application’s relocatable object code and makefile that link, or,
“...and the makefile that links..” it to the appropriate libraries. Your customers can
then rebuild the application using the new libraries after installing future releases of
A/UX.
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Transferring Macintosh Applications to A/UX

This note describes the basics for using the hfx utility. The note also presents
guidelines for what information you need to include in a user's guide to accompany
your software application. The hfx utility comes as a part of the A/UX 1.1 distribu-
tion, and is a file-transfer tool with a Macintosh interface. The hfx utility works
similarly to the Font/DA mover, a Macintosh utility.

Any Macintosh application that is written according to the guidelines in
Inside Macintosh and that is 32-bit clean runs without change in the A/UX environ-
ment. You simply transfer the application to your A/UX file system using the file-
transfer tool hfx. You should test the application thoroughly under A/UX before
you publish that your application runs under A/UX.

Using the hfx utility

You need to start up A/UX and bring it to multiuser mode to use hfx. You can
invoke hfx fromany location in the file system, except another A/UX Toolbox ap-
plication. The steps that follow outline the simple procedure a user completes to
transfer and launch a Macintosh application.

Start up A/UX.

Bring A/UX to multiuser mode by using the init 2 command.

Invoke the hfx utility by entering the hfx command.

Mount the Macintosh volume containing the application you want to transfer by

Using the “Look for Disks” menu commands, or by inserting a 3.5-inch disk into

the internal disk drive and clicking Drive.

5. Select a directory (folder) where you want the application to reside in your A/UX
file system by opening directories or by using the volume-title menu to move up
the file system structure.

6. Select the application that you want to transfer by clicking on the filename in the

list that appears as the contents of the current Macintosh disk.

7. Click Copy.

Click OK.

9. Click Open.

B =

oo

The application should run just as it does in Macintosh OS. The first time
you start up a Macintosh application in A/UX, you should use the option “Set
background timer to 2 minutes.” If the application runs successfully after two
minutes, you will return to the A/UX shell or the hfx utility. Then you can disable
the timer by deselecting the option and launch your application. If the application
crashes, after two minutes A/UX returns control of the system to the console device,
usually your Macintosh monitor.

Managing your application in
A/UX

Development Platforms

You can always start up Macintosh applications fromthe hfx utility. You can also
use the launch command froma shell to start up applications. At the shell
prompt, you enter the following command:

launch application_name
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Replace the italics with the file name of the application. To open a document when
you start up the application, enter the following command.

launch application_name filename
If your application doesn't run, try using the flag options for the launch command. If
the application won't launch, use this command:

launch -i application_name

If the screen freezes while the application is running, try this command:

launch -t application_name

A/UX does not support low memory global variables. If your application
utilizes them, you can use the -t option to initialize the system on start up.

To print a Macintosh document in A/UX, you follow standard Macintosh
procedures. You must have a printer that uses AppleTalk software and is connected
with LocalTalk compatible cables. The instructions for setting up a printer appear in
A/UX Local System Administration and A/UX Network System Administration.

Documentation notes

Development Platforms

Several important factors affect Macintosh applications and A/UX. You may want to
include the following information as tips, wamings, and notes in your documenta-
tion.

*  Warning — You must bring the system to multiuser mode to use A/UX Toolbox
utilities. Usethe init 2 command to enter multiuser mode.

Important- You can only mount hard disks using the “Look for Disks” menu
commands. You cannot mount CD-ROM drives, tape backup devices, or other
SCSI devices using hfx. Do not use the All command unless you only have
hard disks connected to your A/UX system. Using this menu to mount other
SCSI devices causes the system to stop functioning,

e Important - A/UX 1.1 does not support MultiFinder. You can only use one
Macintosh application or one A/UX Toolbox application at a time.

*  Important- Don't select the “CR to NL” option when transferring an application.
This option translates the end-of-line character (hex ?)toa new line character
(hex A).

Tip: 1f you are copying several applications or files at one time, you can
skip the “Copy to” dialog box for each file by pressing the OPTION key when you
click Copy.

You can change file attributes and assign the new values to all the files by
pressing the OPTION key when you click OK in the first “Copy to” dialog box.

Transferring Macintosh Applications to A/UX 3-34



Apple Developer Group
A/UX Q&A

General Issues

Z o PO

s

Howdo find an A/UX® dealer in my area?
Call 1-800-538-9696, extension 100.

Is there a software update service available for A/UX? A manual update service?

Yes and yes. Subscriptions for A/UX software updates and A/UX manual
updates are available on the Developer Price List for purchase by Apple Partners
and Certified Developers. Apple Associates may purchase these update sub-
scriptions from an authorized Apple dealer.

By subscribing to these update services, you will receive all software
and documentation updates released during a 12-month subscription period.

What is the A/UX Hotline? How can I subscribe to it?

The A/UX Hotline is a subscription-based telephone support service for A/UX
users. It is staffed by Apple support experts.

A subscription for A/UX Hotline support is available on the Developer
Price List for purchase by Apple Partners and Certified Developers. Apple
Associates can purchase a subscription for A/UX Hotline support from an
authorized Apple dealer.

Note: The recommended way for Apple Partners and Certified Devel-
opers to receive development support for A/UX is by contacting Developer
Technical Support via the AppleLink®network.

Licensing Issues

Development Platforms
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A/UX Q&A

What licensing options are available for A/UX?
We offer great flexibility in the area of licensing. Some of the options include:

* 1-to 16-user binary license with all A/UX 1.1 purchases
 Single right to copy
o Reseller license for VARs

What does a 1- to 16-user license mean?

Each licensed A/UX 1.1 system may have up to 16 users logged in, either locally
or remotely. Since A/UX is positioned for a single-user desktop computer, the
additional users would primarily be remotely connected.

What licensing options are available for X Window System?

Al X Window System purchases include a single-user license and a form that can
be used to apply, for a fee, for a site license.
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What s the hey benefit of A/UX 1.17

A/UX is a very standard operating environment with the added value of
Macintosh® capabilities. You can now run 32-bit clean Macintosh applications
from our UNIX System “out of the box.”

What are the key additions to A/UX in version 1.1?

A/UX1.1

* Runs HyperCard®1.2.2

¢ Supports POSIX FIPS

Supports X Window System (sold separately)

Supports color in Macintosh Toolbox and X Window System

Supports printing from Macintosh applications (via third party cards)
Supports Apple®Tape Backup 40SC and AppleCD SC™drive

Is available with 16-user license

Provides Increased Macintosh Toolbox support, allowing more Macintosh
applications to execute under A/UX

What'’s in the A/UX Accessory Kit?

The kit includes the following;

o A/UX Installation Guide

*  Road Map to A/UX documentation
A/UX System Setup and Read Me disk
A/UX Data Encryption Standard (DES) Software disk
A/UX Standalone Shell disk

A/UX Sash and Utilities disk

A/UX Systems Checker disk

Tape Backup/HD SC Setup disk

o A/UXversion 1.1 Release Notes

o A/UX Supportbrochure

Which UNIX standard does Apple support?

A/UX s a full AT&T version V.2.2 UNIX®system, and is compliant with the
System V Validation Suite. A/UX is also FIPs #151 and IEEE 1003.1 (Posix Draft
12) compliant, and thus meets the requirements for many federal government
bids.

We will also support additional standards, as defined by our end users,
as they emerge. (We're closely watching standards groups such as OSF, UNIX
International, and X/Open.)

I'm developing some peripheral hardware for the UNIX environment. Is it
difficult to develop a device driver for A/UX?

An Apple device driver kit is available through APDA™ The kit contains source
code for A/UX 1.1 device drivers as well as documentation that explains how to
write a device driver, how to configure it into the kernel and relink the kernel,
and other important information.
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Q. What interface does Apple recommend for A/UX applications?

A. We do not restrict developers to any user interface. You may choose to develop
using the Macintosh Toolbox, X Toolkit, or another method of your choice.
However, we feel that the Macintosh Toolbox interface has a strong advantage—
a consistent interface that is familiar to all Macintosh users. Although conversion
of current applications may present a difficult programming task, we believe that
it will pay off for developers in the long run. (As more Macintosh programs
become available, this interface will become more familiar to the UNIX commu-
nity and will become the standard for A/UX.)

If you're considering the use of a different interface because of the ease
of porting to other platforms, both the X Toolkit interface and the standard TTY
interface are available and fully supported under A/UX.

What does it mean to be “32-bit clean”?

2

A. Earlier versions of the Macintosh hardware recognized only 24 of the bits in a 32-
bitaddress. Some Macintosh applications were therefore written as 24-bit
applications, and play “tricks” with the remaining 8 bits of address fields (against
Inside Macintosh guidelines). These applications must, therefore, be “cleaned
up”. The current Macintosh operating system (version 6) has assisted applica-
tions by masking the address in many instances. To allow larger programs to
run (either with greater physical memory or with virtual memory), an operating
system must use all 32 bits of the address. Since A/UX provides virtual memory,
it is the first of the Apple operating systems to require 32-bit clean applications.
The next version of the Macintosh operating system, version 7.0 (announced at
the Spring Developers Conference), also requires 32-bit clean applications if
virtual memory is to be used.

Q. Will A/UX continue to track new features of the Macintosh Operating System? In
panticular, will System 7.0 features be ported to A/UX?

A. Apple’s commitment to bring the Macintosh experience to the Unix world
focuses on two major goals:

» providing customer-demanded standards
* incorporating the functionality of the Macintosh operating system into A/UX

Apple has recently announced System 7.0 for release in 1990. Most
Macintosh System Software features will be incorporated into A/UX shortly after
the Macintosh operating system release. In the interim, A/UX will track toolbox
compatibility at the System 6.0.4 level and will continue to require 32-bit
cleanliness.

Since A/UX and System 7.0 both require 32-bit clean programming tech-
niques, Apple recommends that Developers build 32-bit clean binaries that can
run on System 6.0.x, A/UX 1.1, and System 7.0. By programming to test for 32-
bit cleanliness, and testing for 7.0 features before using them, developers can
buildsingle application binaries that run in all three environments: 7.0, 6.0.x,
and A/UX.
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Testing for the presence of System 7.0 features can be accommodated
by using Gestalt calls (System 7.0 environment status). By coding to discem the
operating environment with Gestalt first, and SysEnvirons second, developers
can easily ensure maximum compatibility without releasing additional versions
of their applications. Future releases of A/UX will support the Gestalt calls, and
current releases of A/UX and System 6.0.x support the SysEnvirons calls.

Refer to Technical Note #212: The Joy of Being 32-bit Clean and
Technical Note # 117: Compatibility: Why and How for further information.

X Window System

Development Platforms
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Is the X Window System available?

Yes. X Window System, version 11, Release 3, is available on the Developer
Price List for purchase by Apple Partners and Certified Developers. Apple
Associates may purchase the X Window System from an authorized Apple
dealer.

Which toolkit is Apple shipping with the X Window System?

We are shipping the standard X Toolkit, as released by MIT, on the standard
source tape. We will evaluate other toolkits for future release.

Can I run an X application on another UNIX system and display on A/UX?
Yes. Apple’s display server has been adapted to present a user interface appro-
priate for a Macintosh user.

Can an X application on A/UX use more than one monitor?

Yes. Apple’s X Window System for A/UX supports up to five monitors simulta-
neously.
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Multimedia Overview

Introduction

Multimedia is the integration of high-quality sound, live-action video, and animation
into the computing environment. Over the last two years, Apple has expanded and
improved its hardware platforms and software support in this area to encourage
third-party development. Apple has identified multimedia development as crucial to
its strategy for future success, and developers are urged to “think multimedia,”
regardless of the application.

This section discusses the new and enhanced sound features that will be
available with the release of System Software 7.0. Also included is an introduction to
CD-ROM and AppleCD SC™ drive technology. Because many audio and video
development toolkits use HyperCard®as a front end, the HyperCard section should
also be a valuable reference for audio and video development.

Fundamental Multimedia
Design Principles

There are three basic design principles thatsupport Apple’s plans to extend the
Macintosh®architecture:

o Empowering the user as an information creator. Unlike today’s media environ-
ment of television, radio, and magazines, multimedia is interactive and allows
users to participate in the creation of information. Extensions to the Macintosh
architecture are designed as platform tools that allow users to access informa-
tion, and also to create and distribute their original work.

»  Delivering quantity and quality. Through multimedia, large quantities of infor-
mation will be made available using the highest-quality interface. The burden of
“information overload” can be lifted with tools that allow users not only to
access, but also to manipulate information. As new data types come into the
Macintosh environment, development opportunities will open up for the
creation of new tools such as database applications for video and sound infor-
mation; video and sound editing and organizing tools; and applications to help
users navigate through environments that include sound and moving images.

*  Making it mainstream. Although the idea of multimedia may be technologically
advanced, these new capabilities should not belong to a specialized few but
should permeate all of Apple’s products and third-party applications, providing
the same advantages to all customers. Today, sophisticated applications of
video, sound, and animation are associated with the entertainment and media
industries. Animportant challenge for developers will be to bring these high-
end capabilities out of the realm of specialists and into the hands of average
users.

Development Opportunities

Development Platforms

Although a great impact is expected to be made in changes to existing applications,
there are also development opportunities for new applications specifically designed
to work with the following data types:

e Video-image processing
» Video editing
o  Still-image sequencing with sound
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e Animation applications

* Sound synthesis and editing

e Speech recognition and synthesis
e Voice mail

An extremely important development area is electronic-information
products. As Macintosh platforms become better for sound, video, and animation,
Macintosh-compatible electronic-information products are expected to take their
place beside the traditional applications of today. These new products will include
news, music, current affairs, documentary video, “how-to” and reference data, and
sound tracks from speeches and events. This information will be viewed and heard
selectively and interactively; incorporated into original work; personally annotated
and indexed; and utilized within traditional applications, such as spreadsheet and
presentations programs. Developers are urged to be aware of partnerships that can
bring productivity and creativity applications together with electronic-information
resources from media technology.

Most important, because of Apple’s focus on creating as well as accessing
information, users will need the tools to create their own electronic-information
products, whether they are for personal or business use, or commercial distribution.
Apple customers with special skills, knowledge, and original ideas will need more
powerful tools to transfer their insights to others. To make this happen, Apple will
work actively to bring information “providers” together with the Apple developer
community. Whether your business is making productivity applications, support
tools, creativity products, hardware enhancements, or products that don't, as yet,
have a category, we think multimedia offers you an exciting opportunity.
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Introduction

Imagine four times the amount of information found in the Encyclopedia Britannica
on your desktop, with full text indexing and Boolean searches. Welcome to the
world of CD-ROM technology. The phenomenal success of audio CDs has
contributed to the initial success of CD-ROM; customers already know about the
quality and reliability of the medium. CD-ROM is a reliable, easy, and relatively
inexpensive means to distribute enormous amounts of data to computer users. The
more than 200 currently available titles address a large range of markets—
government, legal, financial, publishing, medical, education, libraries, research—and
are mainly MS-DOS, but the AppleCD SC™drive can access their data if they are
formatted properly on ISO 9660/High Sierra discs. It can also access other disc
formats, including audio CDs. The information in this document provides you with
an introduction to CD-ROM technology, the AppleCD SC™drive, and the
opportunities in this area for the developer. Also included is information onan
opportunity to press a test CD-ROM disc and 100 copies at a low cost.

Disk vs. Disc: What Is
CD-ROM?

Development Platforms

Both CD-ROM and audio CD are explained in great detail in two companion
booklets— The Yellow Bookand The Red Book, respectively—published by Sony &
Philips. These texts define the data organization on the disc and provide information
for additional error correction. CD-ROM is a close relative of the audio CD, and
because both are optical storage mediums, as opposed to magnetic, there is a
distinction in spelling: disc (optical) and disk (magnetic).

You can store more than 550 megabytes of information on a CD-ROM disc.
CD-ROMs are also reliable; they have a plastic layer that protects the discs from most
scratches. Because the medium is read-only, users can’t erase information by
mistake. And, as an optical medium, CD-ROMs are unaffected by magnets. CD-
ROMs are also reasonably fast: access time to any information stored on the disc is an
average of six tenths of a second.

CD-ROMdiscs are less expensive than other large-storage random-access
media. The following is a quick glance at some of the advantages and disadvantages
of each medium, including a cost comparison:

e WORM (Write-Once-Read-Many) disc — Though WORM discs’ storage capacity is
similar to that of CD-ROM discs, the disc and drive are totally different. WORM
discs are excellent for storage of large amounts of information on one or very
few copies; however, because of the costand time required to duplicate the
discs, they are totally inadequate for mass duplication.

*  Videodiscs- Videodisc drives and discs are also a different technology from that
of CD-ROM. Llaserdiscs store analog video and analog/digital sound; no digital
data standard exists for them. The only major advantage of laserdiscs over CD-
ROM discs is their full-motion video capability.

*  Erasable optical discs - Although erasable optical discs are now commercially
available, their cost is going to be relatively high for some time. Like CD-ROM,
erasable optical discs offer very large storage capacity, however, unlike CD-
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ROM, users can both read data from the disc and write to the disc. Erasable
discs will more likely be used for personal storage and customization of large
amounts of data, as opposed to CD-ROM, which is used to distribute large
amounts of information to large quantities of users.

*  Hard disks— As an information-distribution medium, hard disks are very
expensive, require a large amount of time for duplication, and, in most cases,
offer limited storage space. They are a read/write medium and with a transfer
rate approximately 10 times faster than that of CD-ROM discs. CD-ROM and
hard disk technologies, however, address two very different market needs: CD-
ROM is typically geared toward distribution of vast amounts of information to a
large number of users; hard disks are for the personal storage needs of the
individual user.

The following is a comparison, including cost per megabyte:

Capacity Cost for media Cost per MB
CD-ROM 656MB* $2.50 $0.003
Hard Disk 80MB $1,000.00 $12.50
Floppy Disk 800KB $2.00 $2.50
WORM 800MB $100.00 $0.13
Erasable 300MB $100.00 $0.33

* 656MB in mode 1 ; 748MB in mode 2

Opportunities for the
Developer

Development Platforms

CD-ROM'’s massive storage capacity—and its ability (with retrieval software) to
provide immediate access to this data—make it an excellent medium for information
distribution, and provide developers with many opportunities. Early uses of the
AppleCD SC in the Apple I and Macintosh® community are in such areas like
publishing and presentations, research and reference, sales training, topical
databases, courseware, and encyclopedias. CD-ROM will become a critical
component of Apple’s effort to tap into emerging markets, in particular, government,
medical, and financial services. CD-ROM is a natural it for all of these, because of
the amount of information professionals in these areas need to manage.

The federal government is quickly becoming an enormous market. For
example, as the largest publisher in the United States, the government needs CD-
ROM applications for massive projects such as mapping or recording regulations—-
not to mention the myriad possibilities within the government for scientific research
and data collection.

There are many other opportunites for software application developers.
Because of the enormous amount of space available on one disc, you could provide:

*  Your traditional software application—such as a page-layout, spreadsheet,
database, word processing program—and all the files you currently have on
numerous disks in your package—help, sample files, thesauruses, glossaries,
special fonts or DAs, and so forth

* Anextensive tutorial with interactive animation capabilities even including
digital-quality sound

» A self-running demonstration of the application

e Several templates

e Fully indexed documentation, coupled with a powerful search engine
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e Demonstration versions of other products you publish
¢ Atrticles or audio comments of industry leaders or analysts about your company
and products

In all, by publishing your software application on a CD-ROM incorporating
these different add-ons, you will provide your end users with a product that offers
much more functionality, convenience, and ease of use.

To date, the majority of applications on the market are largely alphanumeric.
But developers should take advantage of the richness of the CD-ROM technology
when coupled with the Apple IIGS®or Macintosh computer. The en