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Foreword

The Macintosh operating system (which, surprisingly, does not have a
name) is complex: there are more than 2000 system calls available in
System 7.0, and the number is growing. In fact, the Macintosh OS is as
complex as any newer operating system, such as UNIX, and is far more
complex than earlier personal computer operating systems, such as
MS-DOS. One reason for this complexity is Apple’s strategy to add new
sets of features continuously, providing new services for developers.
Since System 7 was released, Apple has shipped additional system soft-
ware extensions, including QuickTime, Apple Open Collaboration
Environment, and AppleScript. Each of these extensions features hun-
dreds of API (Application Programming Interface) calls for programmers
to use. J

The result? The Macintosh OS is now so complex that no one person can
understand it all. This is especially true for programmers who are new to
the Macintosh. They need an overview of the whole operating system
without getting lost in all the details.

This book provides just such an overview of the Macintosh OS for work-
ing programmers. It covers all the important concepts of the basic operat-
ing system without trying to explain everything. It is appropriate for pro-
grammers with diverse backgrounds, Macintosh users who are learning

XX



Macintosh Programming Techniques

how to program the Macintosh, Windows programmers who have to do
cross-platform development, or programmers used to other operating sys-
tems such as UNIX. It’s also useful for people who are not programmers.
If you manage programmers, test software, and need to understand how
Macintosh applications work, this is about the only book on the market
today that gives a technical explanation of how Macintosh applications
work with a clarity even non-programmers can understand.

Sophisticated programmers can learn from this book too. Today, more
and more programmers are using object-oriented languages to do
Macintosh {and Windows) development. Object-oriented programming
(OOP) does provide some excellent ways of managing the complexity of
operating systems such as the Macintosh’s. Nonetheless, anyone pro-
gramming on the Macintosh still needs to know the basics of the
Macintosh OS because even an object-oriented programmer will still
have to make many calls to the underlying operating system.

Furthermore, the Macintosh OS works differently than almost every
other operating system. For example, memory is managed primarily by
using handles, which are pointers to pointers, rather than using just
pointers. It is extremely important for any programmer to have a thor-
ough understanding of the implications of this fact, because more bugs in
Macintosh applications arise in this area than anywhere else.

What’s more, the concept of resources, now commonplace, originated
with the Macintosh. Resources have enabled the Macintosh to be highly
configurable by programmers and users. It has also allowed the
Macintosh to be easily internationalized. The Macintosh operating sys-
tem is now available in about 40 languages, including English, German,
French, Greek, Russian, Chinese, Hebrew, Japanese, Korean and Arabic.
A good understanding of resources is critical to good Mac programming

Finally, Macintosh applications are event-driven. This means that the
user feels like he or she is in control of the software, and not forced to
use a rigid system of menus or commands. This makes it harder for pro-
grammers. Users can get to one place in an application from many oth-
ers, and Macintosh applications have few, if any, modes where user
actions are interpreted only according to the current mode. In other
words, modal applications are easier to write, but harder to use.
Macintosh programs are harder to write, but easier to use.
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This book, and the software which accompanies it, will help you learn
the fundamental concepts of Macintosh programming. The book is a
model of clarity and order. When you're finished, you’ll have a solid
foundation for programming the Macintosh.

—Anthony Meadow,
Bear River Group



Why This Book is for You

f you’ve programmed in C, and perhaps have even written programs for

Windows, or tried your hand at writing a Macintosh program (with less
than desirable results), this book starts you out with the basics of
Macintosh programming. Macintosh Programming Techniques doesn’t
make a lot of assumptions about what you already know, it teaches you
practical techniques that you will use again and again in all the
Macintosh programs you’ll be writing.

This book is for anyone interested in learning the techniques and con-
cepts basic to writing programs that will run on the Macintosh. The
example code in the book is in the C language. This book does not teach
C; it is assumed that you already know either C or C++. The book
doesn’t, however, assume you've used either of these languages on the
Macintosh.




Introduction

hapter 1 is an introduction to the basic concepts you need to know in

order to program on the Macintosh. If you haven’t programmed on
the Mac, you’ll appreciate the definitions of Mac terminology. If you
have programmed the Mac, this chapter serves as a refresher. Chapter 1,
like every chapter in the book, ends with an example program.

Chapter 2 introduces you to the elementary organization of memory in
the Macintosh. Concepts and terms covered here will pop up throughout
the remainder of the book.

Chapter 3 discusses resources. Here you'll look at how text, pictures, and
even sounds can be stored easily in a resource file. You'll then see how to
make use of each of these resource types within your programs. You'll
also see how to give your program its own unique icon.

Chapter 4 covers QuickDraw—the Macintosh way of drawing. You'll see how
to draw shapes and patterns, in both monochrome and color. This chapter
also demonstrates how to add color to the content and title bar of a window.

Chapter 5 discusses windows. Here, basic window management tech-

niques, such as dragging and closing a window, are covered. A large part
of this chapter is devoted to the handling of multiple windows.
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Chapter 6 covers dialog boxes and alerts. This chapter describes the items
that appear in a dialog, including the powerful but seldom-discussed user
item. Here you’ll see how to work with both stationary (modal) dialogs
and movable (modeless) dialogs.

Chapter 7 shows you how to manage menus. You'll see how to define
menus using resources and then how to change the characteristics of
menus within your source code. After reading this chapter you'll be able
to enable and disable menus, change the text of menu items, and add
checkmarks to menu items.

Chapter 8 covers the important topic of writing programs that are com-
patible with the many Macintosh models and configurations now on
the market. You'll see how to write programs that will run properly on
both monochrome and color Macs, and on Macs with System 7 and
pre-System 7 software.

Chapter 9 delves deeper into memory. Here you’ll learn about how
objects are placed in memory, and what control you have in this process.
Many program errors are caused by memory problems. In this chapter I
cover error-handling techniques that will make you popular with pro-
gram users. You’ll also learn how much memory you should devote to
your final program.

Each chapter ends with an example program. You start out with a sim-
ple program that uses just the basics. By the end of the book you’ll be
comfortable with the example program of Chapter 9—a complete appli-
cation that works with memory, menus, dialogs, and windows and has
its own icon.

What's on the Disk

The disk that is bundled with this book has three folders on it. One
folder contains the source code files, resource files, and THINK C pro-
ject files for all nine of the programs presented in this book. It also
contains the standalone version of all nine programs, each ready for
you to run.
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The second folder contains a program called In Action! Mac Techniques.
This Macintosh program, written specifically to accompany this book,
reinforces the techniques you’ll read about. It displays over thirty ani-
mated scenes that bring to life the concepts in this book.

The third folder contains a Macintosh utility called Swatch, which allows
you to “look inside” your own Macintosh. This small program watches
your Mac as it runs. It displays and constantly updates interesting and
important information about the memory used by each program.

What You Need

To understand this book you should be familiar with a higher-level language—
preferably C or C++.

All you need to run the nine example programs included on the disks is
a Macintosh computer that has a 1.4 Mb floppy drive. Apple calls this a
SuperDrive, and all of the newer Macinotsh models have it. If you want
to edit, modify, and recompile the included source code, you’ll need
either the THINK C or Symantec C++ compiler. The project files for
the nine programs are THINK C 6.0 compatible.

The In Action! Mac Techniques program is also ready to run. It runs on
any Macintosh that has System 6.0.4 or later, including System 7. It runs
on a monochrome or color Mac. Your Macintosh needs 1 M of memory
or more to run it.

Extracting the Contents
of the Disk

The disk included with this book is a Macintosh-formatted 1.4 Mb disk
that contains a single compressed file. This file is self-extracting; you
do not have to own any special program to extract the several files and
folders that are compressed into this one file.
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Copy the file from the disk to your hard drive, then decompress it. You
do not have to create any folders on your hard drive; just copy the file
directly to your hard drive. Insert the disk into your floppy drive and
copy the one file that is on this disk, MacProgTech.sea, to your hard
drive.

Before decompressing, store the original floppy disk in a safe place. You
won'’t need it anymore, but you'll want to save it as a backup disk.

To decompress, or extract, the files, double-click on the MacProgTech.sea
icon that is on your hard drive. You’ll see the dialog box shown in Figure 1.
The names in the list will differ from those in Figure 1 because they will
match the names of files and folders on your disk drive.

Click the Extract button to start the extraction process. You do not have
to select any file or folder in the dialog list.

Select Destination Folder...

Uolume: > Hard Disk

Folder: (€3 Hard Disk ¥ | Desktop
O Applications 4

OO Correspondence

£ Development
O System Folder

| Extract 2E |

Figure 1. Dialog you'll see after double-clicking on MacProgTech.sea

Extraction of all of the compressed files will start. The progress will be
displayed in a dialog like that shown in Figure 2.
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Extracting: In Action! Mac Techniques
== —

Files remaining to be extracted: 24

Compacted by Compact Pro™ AutoExtractor™ © 1992 Bill Goodman

Figure 2. Exiracting the compressed files

When extraction is complete, you’ll have a new folder on your hard
drive titled Mac Techniques Folder. That folder will contain three other
folders, shown in Figure 3.

S[J=——=— Mac Techniques Folder =——E}
3items 136.6 MBindisk 66.2 MB available
ity
In Action! Folder Examples Folder Swatch Folder
@l ==

Figure 3. The contents of the folder after extraction

You can now drag the MacProgTech.sea icon to the Trash can. You've
extracted all the files from it, so it is no longer needed. If you accidentally
delete files or folders, you can start over again by copying the compressed
file from the original disks on to your hard drive.

The folder titled In Action! Folder contains the program In Action! Mac
Techniques, written specifically to accompany this book. It contains over
30 animated sequences that “bring to life” many of the concepts of this
book. This program is described in more detail later. Figure 4 shows what
is in the In Action! Folder.
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S |=—=— In Action! Folder ="—0—"—"=TF01

2items 136.6 MB in disk 66.2 MB available
ity
In Action! Resources In Action! Mac Techniques
i
@l =

Figure 4. The contents of the In Action! folder

*QORTA s You can place the In Action! Folder anywhere you

N 7 want on your hard drive, but keep both the In Action!
Mac Techniques program and the folder named

In Action! Resources in it. The program uses the con-
tents of this folder and expects it to be right nearby!

The second of the three folders in the Mac Techniques Folder is the Examples
Folder. In here you'll find a separate folder for nine Macintosh programs, cor-
responding to the examples of each of the book’s nine chapters. In each of the
nine folders you'll find the source code, the resource file, the THINK C project
file, and the compiled, ready-to-run application for the example program. If
you don’t own THINK C or Symantec C++, you can still run each of the pro-
grams. If you do own one of these compilers, I've saved you plenty of typing!
You can open any of the projects and view or modify the code and recompile it
yourself. Figure 5 shows the nine folders found in the Examples Folder.

EO=——— tnomplesfolder =———— D&
9 items 136.6 MB in disk 66.2 MB available

&

(1)VeryBasics (2)MemoryFiller (3)ResourceUser (4)QuickDrawing

(S)Multiwindows (6)DialogPlus  (7)MenuMaster (8)InnerView (9)InnerViewll [ |
=l [

Figure 5. The contents of the Examples Folder

@G
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The last of the three folders in the Mac Techniques Folder is the Swatch
Folder. This folder contains a small Macintosh utility that allows you to
view what’s going on in the RAM of your Macintosh as programs run.
This utility is described in Chapter 9 and in the short text file that is in
the Swatch Folder.

Using the In Action! Program

This book endeavors to do a thorough job of explaining the important
concepts of Macintosh programming. But the written page sometimes
can’t do justice to the explanation of certain ideas. The In Action! Mac
Techniques program was written to fill these voids and specifically to
accompany this book.

Running the Program

To run In Action! Mac Techniques, simply double-click on its icon as
you would any Macintosh program.

After viewing and dismissing the introductory dialog, you’ll see two win-
dows on your screen. They’re described next.

The Program windows

The In Action! program always has two windows on the screen. The
larger of the two contains text, the smaller contains five icons. The
smaller window controls the larger window; by clicking on icons in the
smaller window you can cause the larger window to display different
text. Think of the small window as a control panel that allows you to

turn pages in an on-screen book. Figure 6 shows what a typical screen
looks like.
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== Chapter 2: Macintosh Memory Topic: Memory Organization =

Shown below is a list of the five major components of RAM that are
covered in the book.

+ System Globals
System Heap
Application Heap
Application Stack
AS World

® o @ o

On the next page is a figure representing RAM. Click on any one of the
five sections to get more information on that section. Some of sections
include a short simulation.

Figure 6. A view of the two windows used by In Action!

Moving about in the program

To move to a different screen—to change the contents of the large win-
dow—click on either of the two icons on the far right of the control
panel. See Figure 7.

Move back Move forward
one screen one screen

Figure 7. The control panel icons that allow you to change windows

The purpose of In Action! is to provide enhanced understanding of the
topics in the book. If the program did nothing more than display text, it
wouldn’t be much of a supplement to the book. To make it worth includ-
ing, In Action! has to be able to do something a book can’t do. That
something is to display animation. In Action! contains over 30 short ani-
mated sequences that bring to life the figures you'll find in the book.
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Many of the program’s windows contain animated sequences. You'll rec-
ognize a window that has such a sequence by the STEP and RUN icons
in the control panel. Normally, they are both dimmed. When you reach a
window that contains animation, however, they both become active, or
enabled. Click on the RUN icon to view the animation. Or, you can click
on the STEP icon to see just a single step of the animation. Clicking on
the STEP icon repeatedly will step you through the entire animation.
Figure 8 shows a typical window that contains an animation.
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Chapter 2: Macintosh Memory Topic: Heap Compaction

The heap has now been
compacted.

Click the STEP or RUN icon...

Run a single step Run the entire
of the animation sequence of steps

Figure 8. The STEP and RUN icons allow you to view an animation

The windows of In Action! are grouped to match the chapters in this
book. The last of the five icons on the control panel is used for moving
from one chapter to another. When you click on the LESSON icon a
menu will drop down. It displays the names of each of the nine chapters
found in the book. If you move the mouse over a chapter name, then
move to the right, a submenu will be displayed. This submenu lists the
topics that In Action! covers from the chapter in the book. Figure 9 shows
that In Action! covers four topics from Chapter 2, Macintosh Memory.
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Figure 9. The LESSON icon reveals a menu of chapter and topic choices

Selecting a topic from a submenu closes the window that is currently on
the screen and opens a new one. A topic typically has two or three win-
dows associated with it. One of the windows will contain an animation.

If you're reading the book and you're near your Macintosh, use the In
Action! program in conjunction with the book. When you get to a disk
icon in the book you’ll know that the In Action! program covers that
topic. Figure 10 shows the disk icon in the book and the corresponding
lesson in the In Action! program.

The disk symbol in thebook tells you there is a
0 corresponding lesson in the In Action! program
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Figure 10. The disk symbol in the book means there’s
a corresponding lesson in the software

That'’s enough coverage of the preliminaries. Now, it’s time to get down
to work!



Introduction to Macintosh
Programming

hen you look at a Macintosh screen with the menus, windows,

and icons that make up its graphical user interface, you discover
that it’s visually quite different from a PC or mainframe computer
screen. The programming effort and techniques that go into achieving
this effect are different as well.

If you currently program in a text-based system rather than a graphically-
oriented one, this chapter will serve as your introduction to the differ-
ences between the two. If you program for MS Windows, you’ll learn the
similarities and differences between Windows and the Macintosh. And if
you’ve programmed the Macintosh before, you’ll get a refresher on
Macintosh basics and perhaps gain a better understanding of the qualities
unique to the Macintosh.

Development Systems

On a Macintosh, there are different means to accomplishing your program-
ming goal. Besides using a programming language, you can also create a
program using an information environment or an application framework.
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Information environments

Every Macintosh comes with a program called HyperCard,which runs
HyperCard stacks. These are programs written expressly for HyperCard
and designed to display screens of information. A stack is not a stand-
alone application. In order for users to run stacks, they must have
HyperCard on their Macintoshes.

Although you can create simple stacks in a purely visual manner—that is,
without any programming—most of the interesting stacks are written
using HyperTalk, a language designed strictly for HyperCard. HyperTalk’s
strength is its simplicity, but it is also its weakness. To expand its useful-
ness, HyperTalk has the capability for adding functions written and com-
piled in a true programming language such as C or Pascal.

HyperCard’s primary competition comes in the form of a Silicon Beach
product called SuperCard. SuperCard is very similar to HyperCard, but
its language is a little more powerful.

Application frameworks

An application framework is a sophisticated class library for object-
oriented programming. A class library is a group of classes predefined for
you. These classes