





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In Review

Chapter 8 explored the use of ResEdit and discussed the steps
necessary to install Finder resources into your applications. Chapter
9 discusses the issues you’ll face as you start developing your own
Macintosh applications. It starts by taking a look at a few Mac
periodicals you may find useful. It also talks about Inside Macintosh
and other Apple technical references. Finally, it also looks at Apple’s
support apparatus for Macintosh programmers and developers.

v
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The Final
Chapter

To successfully develop software for
the Macintosh, you need current
technical information. You need to
know how to use the standard
Macintosh references effectively. You
also need to know about the different
technical support programs Apple
offers. In this chapter, we’ll discuss
these and other Macintosh
development issues.




THE Basics OF programming the Macintosh have been laid out in the
eight preceding chapters. Familiarity with these basics is half the job
of becoming a successful developer. The other half is understanding
how the Macintosh programming world works and knowing where to
get the information you, as a Macintosh software developer, will
need.

To succeed in developing software for the Macintosh, you need
current technical information. You need to be able to use the
standard Macintosh references effectively. You also need to know
about the different technical support programs Apple offers.

This chapter investigates the periodicals that are your link to the
Macintosh community. It looks at Inside Macintosh and other Mac
technical texts, as well as software tools, from compilers to debuggers.
The chapter also examines Apple’s support programs for Macintosh
software developers.

The Macintosh Programming Primer is your passport to Mac
application programming. When you've finished reading this book,
join a local Macintosh users group, and buy a copy of the best Mac
programmer’s magazine, MacTutor. Get involved and write some
code!

Macintosh Periodicals

Whether you’re interested in making a commercial product or a
shareware product, or whether you just want to know the inside
stories of the Mac community, get the trade magazines. MacWeek is
great, and PCWeek and InfoWorld are good, if less oriented to the
Macintosh computer line. All three magazines deliver timely dollops
of news: the new software packages, scoops on company goings-on,
and juicy industry gossip.

The Macintosh programming journal is MacTutor, an invigorating
monthly discourse on the art of Mac programming. Popular Mac
magazines include MacUser and MacWorld. Their broad viewpoint
can show you what is of interest to Macintosh users and what’s
available.

While you wait for the idea that will make you the seventh richest
person in the world, you need to learn the Macintosh inside out. To
do this, you need Inside Macintosh.
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The Essential Inside Macintosh
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The Inside Macintosh technical reference series is written by Apple
and published by Addison-Wesley. The series has seven books
(Volumes I-VI and the Inside Macintosh X-Ref). In Chapter 1, we
suggested that you could get by with Volumes I and V.

We lied. Get them all.

Volumes I, II, and III represent the Mac technical world as it was
before the Mac Plus was introduced. All three volumes focus on the
original 128K Mac, describing interfaces to the ROM routines,
memory management, hardware specs, and more.

Volume IV was released after the Mac Plus and the Mac 512KE
were introduced. Both of these new Macs sported 128K ROMs (as
opposed to the 128K Macintoshes’ 64K ROMs). These larger ROMs
contain the routines that handle the Hierarchical File System (HF'S),
routines that interface to the SCSI (Small Computer System
Interface) port, and updates to most of the 64K ROM routines.
Volume IV covers all these changes.

Volume V was released after the introduction of the Mac SE and
the Mac II. The Mac II and the SE have 256K ROMs and support
features like pop-up, hierarchical, and scrolling menus; a
sophisticated sound manager; new text edit routines; and more.
Perhaps the biggest change was the addition of color support to the
Mac II series.

Finally, Volume VI explains the enhancements provided by the
long-awaited System 7: InterApplication Communication (IAC),
virtual memory, AppleEvents, a redesigned Finder, new printing,
database routines, and more!

The Typical Inside Mac Chapter

One of the best features of the Inside Mac volumes is their
consistency. Each chapter starts with a table of contents, followed by
the “About This Chapter” section, which gives you an overview of
what the chapter covers and what you should already be familiar
with before you continue.

The next section or sections give an overview of the chapter’s
technical premise—for example, “About the Event Manager” or
“About the Window Manager.” The fundamental concepts are
explained in great detail. At first, you may be overwhelmed by the
wealth of detail, but after a few readings (and a little experimen-
tation), you’ll warm to the concept.
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Next, the chapter’s data structures, constants, and essential
variables are detailed. These are presented in Pascal and/or
assembly language. Then come the chapter’s Toolbox routines. Each
routine’s calling sequence is presented in Pascal, along with a
detailed explanation of the uses of the routine. This section includes
notes and warnings, as appropriate.

Some chapters follow the Toolbox routines section with a few
additional sections. Among these extras are a description of the
resources pertinent to that chapter and, perhaps, a description of
extensions available to the advanced programmer.

Finally, there’s a chapter summary, with unadorned lists of
constants, data types, routines, and variables.

Appendixes and Special Sections

Inside Macintosh, Volume I, Chapter 1, contains a road map that
gives you a feel for the basics of the Macintosh and how the Inside
Mac volumes work. The road map suggests you read Chapters 1
through 4, then read the chapters that are relevant to your current
development effort. This is sage advice. These chapters offer an
excellent grounding in Mac basics (or an excellent review if you've
been at it for a while).

Volume III contains three chapters, some appendixes, a glossary,
and an index. Chapter 1 discusses the Finder (with an emphasis on
Finder-related resources). Chapter 2 discusses the pre-Mac Plus
hardware. Chapter 3 is a compendium of all the summary sections
from Volumes I and II. Appendix A is a handy, if occasionally
inaccurate, table of result codes from the functions defined in
Volumes I and II. The rest of the appendixes in Volume III have been
superseded by the appendixes in the Inside Macintosh X-Ref.

The Inside Mac X-Ref starts off with a general index covering the
first five Inside Mac volumes, the Macintosh Technical Notes,
Programmer’s Introduction to the Macintosh Family, Technical
Introduction to the Macintosh Family, and Designing Cards and
Drivers for the Macintosh II and Macintosh SE. The general index is
followed by an index of constants and field names. Appendix A of the
X-Ref lists every Toolbox routine that may move or purge memory. A
new version of the X-Ref should be out shortly that also includes
Volume VI of Inside Mac.

Appendix B of Inside Mac consists of two lists. The first is a list of
Toolbox routines presented alphabetically by name, with each name
followed by the routine’s trap address, which is the four-byte
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instruction the compiler generates to call the routine. The second is a
list of the trap addresses, in order, with each trap address followed by
the routine name. This information is extremely useful if you ever
have to look at code in hexadecimal format, a likely event if you use
TMON or MacsBug, two Mac debuggers.

Appendix C lists most of the operating system global variables,
with their memory location and a brief description. Finally, Appendix
C is followed by a glossary of terms presented in Volumes I through V.

Apple Technical References

In the first few years of the Mac era, Inside Macintosh was the only
definitive reference on the Macintosh. Recently, however, Apple has
published some additional reference texts for the Macintosh, including
Technical Introduction to the Macintosh Family, Programmer’s
Introduction to the Macintosh Family, and Designing Cards and
Drivers for the Macintosh II and Macintosh SE. These books are all
part of Addison-Wesley’s Apple Technical Library. Another excellent
source of technical information is the Macintosh Technical Notes.

Macintosh Technical Notes

Macintosh Technical Notes are published on a regular basis by Apple
and distributed to developers free of charge. The Tech Notes are a
necessity for serious Mac developers. They contain technical infor-
mation that was not yet available when the latest volume of Inside
Macintosh went to press. For example, Tech Note #184 describes the
Notification Manager (used in Chapter 6). Without this Tech Note,
developers wouldn’t even know the Notification Manager existed, let
alone know how to use it.

A timely way to receive Tech Notes if you are not a developer is to
become a member of APDA, the Apple Programmer’s and Developer’s
Association (developers are automatically members of APDA). APDA
charges $20.00 per year for membership, and they sell most of the
technical references mentioned in this chapter. They sell the Tech
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Notes in both hard copy and disk formats. For more information on
APDA, contact:

Apple Programmer’s and Developer’s Association
Apple Computer, Inc.

20525 Mariani Avenue, MS: 33-G

Cupertino, CA 95014-6299

If you’re not either a developer or a member of APDA, you can still
get Tech Notes by downloading them from Mac-oriented bulletin
boards around the country.

Other Books

There are a number of excellent books on Mac programming. The
classic is Scott Knaster’s How to Write Macintosh Software. This book
is little too advanced for the beginner, but it’s worth the struggle to
get through it. If you plan on writing a lot of Mac code, read this book.

Another popular set of books is the Macintosh Revealed series,
written by Stephen Chernicoff.

Last but not least, you might want to try the Macintosh Pascal
Programming Primer, Volume II. Object programming, color
QuickDraw, INITs, CDEVs, and other interesting Toolbox routines
are examined, with lots of examples and code walkthroughs. Be sure
to get the Pascal version of Volume II. Volume II, like this volume,
also comes in a C flavor.

__I Apple’s Developer Programs

The Apple Partners program provides additional technical support
from Apple. Developers accepted into the new Apple Partners
program receive complete Apple technical documentation, system
software updates, membership in APDA, access to training classes,
and discounts on Apple hardware and software. Developers also get a
year’s subscription to AppleLink, Apple’s electronic communication
network, and access to Macintosh Developer Technical Support (see
below). If you have a CD-ROM drive, you may want to take advantage
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of the Developer CD Series, which is a set of CD-ROMs shipped to
developers every few months, containing sample code, utility pro-
grams, and Inside Macintosh in HyperCard!

The only disadvantage of being a developer is in parting with the
check you include with your Apple Partners application (currently
$600).

You don’t have to be a Fortune 500 company to qualify as an Apple
Partner, but Apple is looking specifically for developers of Apple
hardware and software who intend to resell their products. If you are
interested in developing software but don’t have an immediate plan
to market it, you might consider the Apple Associates Program,
another support program from Apple.

The Apple Associates Program is aimed at educators, in-house
developers, and shareware programmers. It provides a basic level of
support, including AppleLink (one month prepaid), system software
upgrades, APDA, Tech Notes, and access to other technical informa-
tion. The Associates program currently has a yearly charge of $350.00.

If you plan on writing a product for the Mac, the information you
receive in either program is invaluable. Call the Developer Programs
Hotline at (408) 974-4897 and ask them to send you an application.

If you are a developer, there’s nothing more satisfying than talking
to people who have solved, or at least are aware of, the technical
programs you encounter in writing programs. At Apple, these people
come from Macintosh Developer Technical Support, or MacDTS.

Macintosh Developer Technical Support
and AppleLink

Macintosh Developer Technical Support is composed of talented Mac
software engineers dedicated to helping developers with their
technical problems. To work with MacDTS, send them a message via
MCI Mail. Or you can use AppleLink.

AppleLink is Apple’s electronic communication network. It gives
access to information about Apple products, prices, programs, and
policy information. You can write to Developer Technical Support at
MacDTS on AppleLink, and they will make every possible effort to
answer your question promptly.

Both Apple Partners and Apple Associates receive subscriptions to
AppleLink: Apple Partners receive a full year’s subscription with the
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minimum monthly fees prepaid; Apple Associates receive one month
of the minimum monthly fee prepaid.

Besides access to MacDTS, AppleLink gives you access to a lot of
other services. You can download the new system utilities or look at
the Help Wanted ads posted on the bulletin board. You can send beta
versions of your products to your evangelist at Apple or to other
developers. AppleLink makes you a part of the developer community.

Software Development Tools

All the applications presented in this book were written in Pascal,
using the THINK Pascal development environment from Symantec.
The advantages of THINK Pascal lie primarily in its ease of use and
debugging facilities. Symantec also makes a powerful, yet friendly, C
development environment called THINK C.

Both THINK environments are basically nonextensible. This
means that you can’t create shell scripts to back up your files
automatically, or rebuild an older version of your project. You also
can’t create custom menu items that automate your development
process. THINK environments handle most of the development cycle
so thoroughly that you may not miss these features. If you do, you
may want to take a look at the Macintosh Programmer’s Workshop
(MPW) from Apple.

MPW from Apple

MPW is an extremely powerful development environment that is
totally extensible—so extensible, in fact, that several third parties
have produced compilers that run under MPW. MPW is like a Mac-
based UNIX shell. You can write shell scripts, tie them to your own
menus, and create tools that have total access to the Toolbox yet run
inside the Toolbox environment with access to all your data. The
catch is that MPW is more complex than THINK Pascal and,
therefore, more difficult to master. MPW also is not cheap, typically
costing more than three times as much as THINK Pascal or C.

Both MPW and THINK have many followers and are supported by
MacDTS. Whichever way you go, you'll be in good company.
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Debugging with THINK Pascal, TMON, and
MacsBug

Debugging on any computer can be a tedious and frustrating experi-
ence. Luckily, there are some excellent tools that you can use to fix up
your code.

Normally, THINK Pascal will handle most debugging tasks
quickly and efficiently. The editor automatically catches syntax
errors on the fly. After your program compiles successfully, you can
easily step through your code while it executes, and you can examine
or change variable values as you go. THINK Pascal’s Observe win-
dow lets you track a list of variable or expression values. The
Instant window allows you to insert new lines of code during
execution! All in all, you probably will be able to solve most problems
without leaving THINK Pascal. If you need lower level support,
however, two other products are available.

MacsBug is an object-level debugger developed by Motorola for the
68000 family of processors. For a long time, it was the only debugger
available for the Mac.

If you need a little more horsepower than MacsBug offers, consider
TMON. TMON is the pro’s debugger. Instead of running as a separate
program under MultiFinder, TMON takes over the processor when it
runs. TMON preserves your program’s run-time environment by not
calling any of the Mac Toolbox routines (which might alter the state of
your program). Instead, the folks at ICOM Simulations cleverly wrote
their own window and menu handlers. Although TMON is somewhat
difficult to learn, it’s worth it. When you run into an exasperatingly
unexplainable bug, pop into TMON and step through your program.
You can set breakpoints, disassemble your executable image, and even
make changes to your program and data. For debugging drivers,
INITs, and DAs, TMON can’t be beat.

To Boldly Go

The Macintosh world is accelerating.

New hardware and software products are being designed and
marketed faster than ever before. Each successive system software
version paves the way to wonderful things: multimedia, image
processing, CD-quality sound, voice recognition. There’s a feeling that
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everything is finally arriving. This vision may seem daunting, but
remember—a few years ago, the Mac was an intriguing experiment;
the people who gambled on it won big.

The changes that Apple is making are setting the stage for
machines that will be as big a jump as the Macintosh was from the
Apple II line. In the Mac world, you’re close to the edge.

Enjoy it!



Appendix A

Glossary

access path: A description of the route that the File Manager
follows to access a file; created when a file is opened.

access path buffer: Memory used by the File Manager to transfer
data between an application and a file.

action procedure: A procedure, used by the Control Manager
function TrackControl, that defines an action to be performed
repeatedly for as long as the mouse button is held down.

activate event: An event generated by the Window Manager when a
window changes from active to inactive or vice versa.

active control: A control that will respond to the user’s actions with
the mouse.

active end: In a selection, the location to which the insertion point
moves to complete the selection.

active window: The frontmost window on the desktop.

address: A number used to identify a location in the computer’s
address space. Some locations are allocated to memory, others to
I/0 devices.

alert: A warning or report of an error, in the form of an alert box,
sound from the Macintosh’s speaker, or both.

alert box: A box that appears on the screen to give a warning or
report an error during a Macintosh application.

alert template: A resource that contains information from which the
Dialog Manager can create an alert.

alert window: The window in which an alert box is displayed.

allocate: To reserve an area of memory for use.

Source: Inside Macintosh X-Ref © 1988 Apple Computer, Inc. Reprinted with
permission of Addison-Wesley Publishing Company.
415
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application font: The font your application will use unless you
specify otherwise—Geneva, by default.

application list: A data structure, kept in the Desktop file, for
launching applications from their documents in the hierarchical
file system. For each application in the list, an entry is
maintained that includes the name and signature of the
application, as well as the directory ID of the folder containing it.

application window: A window created as the result of something
done by the application, either directly or indirectly (as through
the Dialog Manager).

asynchronous execution: After calling a routine asynchronously,
an application is free to perform other tasks until the routine is
completed.

auto-key event: An event generated repeatedly when the user
presses and holds down a character key on the keyboard or
keypad.

auto-key rate: The rate at which a character key repeats after it’s
begun to do so.

auto-key threshold: The length of time a character key must be
held down before it begins to repeat.

background activity: A program or process that runs while the
user is engaged with another application.

bit image: A collection of bits in memory that have a rectilinear
representation. The screen is a visible bit image.

bit map: A set of bits that represent the position and state of a
corresponding set of items; in QuickDraw, a pointer to a bit
image, the row width of that image, and its boundary rectangle.

boundary rectangle: A rectangle, defined as part of a QuickDraw
bit map, that encloses the active area of the bit image and
imposes a coordinate system on it. Its top left corner is always
aligned around the first bit in the bit image.

bundle: A resource that maps local IDs of resources to their actual
resource IDs; used to provide mappings for file references and
icon lists needed by the Finder.

button: A standard Macintosh control that causes some immediate
or continuous action when clicked or pressed with the mouse. See
also radio button.

catalog tree file: A file that maintains the relationships between
the files and directories on a hierarchical directory volume. It
corresponds to the file directory on a flat directory volume.

cdev: A resource file containing device information, used by the
Control Panel.

channel: A queue that’s used by an application to send commands to
the Sound Manager.

character code: An integer representing the character that a key or
combination of keys on the keyboard or keypad stands for.
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character key: A key that generates a keyboard event when
pressed; any key except Shift, Caps Lock, Command, or Option.

character style: A set of stylistic variations, such as bold, italic, and
underline. The empty set indicates plain text (no stylistic
variations).

character width: The distance to move the pen from one character’s
origin to the next character’s origin.

check box: A standard Macintosh control that displays a setting,
either checked (on) or unchecked (off). Clicking inside a check box
reverses its setting.

Chooser: A desk accessory that provides a standard interface for
device drivers to solicit and accept specific choices from the user.

clipping: Limiting drawing to within the bounds of a particular
area.

clipping region: Same as clipRgn.

clipRgn: The region to which an application limits drawing in a
grafPort.

closed file: A file without an access path. Closed files cannot be read
from or written to.

compaction: The process of moving allocated blocks within a heap
zone in order to collect the free space into a single block.

content region: The area of a window that the application draws in.

control: An object in a window on the Macintosh screen with which
the user, moving the mouse, can cause instant action with visible
results or change settings to modify a future action.

Control Manager: The part of the Toolbox that provides routines for
creating and manipulating controls (such as buttons, check
boxes, and scroll bars).

control definition function: A function called by the Control
Manager when it needs to perform type-dependent operations on
a particular type of control, such as drawing the control.

control definition ID: A number passed to control-creation routines
to indicate the type of control. It consists of the control definition
function’s resource ID and a variation code.

control list: A list of all the controls associated with a given window.

control record: The internal representation of a control, where the
Control Manager stores all the information it needs for its
operations on that control.

control template: A resource that contains information from which
the Control Manager can create a control.

coordinate plane: A two-dimensional grid. In QuickDraw, the grid
coordinates are integers ranging from -32,767 to 32,767, and all
grid lines are infinitely thin.

current resource file: The last resource file opened, unless you
specify otherwise with a Resource Manager routine.
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cursor: A 16-by-16 bit image that appears on the screen and is
controlled by the mouse; called the “pointer” in Macintosh user
manuals.

cursor level: A value, initialized by InitCursor, that keeps track of
the number of times the cursor has been hidden.

data fork: The part of a file that contains data accessed via the File
Manager.

data mark: In a sector, information that primarily contains data
from an application.

date/time record: An alternate representation of the date and time
(which is stored on the clock chip in seconds since midnight,
January 1, 1904).

default button: In an alert box or modal dialog, the button whose
effect will occur if the user presses Return or Enter. In an alert
box, it’s boldly outlined; in a modal dialog, it’s boldly outlined or
the OK button.

default directory: A directory that will be used in File Manager
routines whenever no other directory is specified. It may be the
root directory, in which case the default directory is equivalent to
the default volume.

default volume: A volume that will receive I/O during a File
Manager routine call, whenever no other volume is specified.

dereference: To refer to a block by its master pointer instead of its
handle.

Desk Manager: The part of the Toolbox that supports the use of
desk accessories from an application.

desk accessory: A “mini-application,” implemented as a device
driver, that can be run at the same time as a Macintosh
application.

desk scrap: The place where data is stored when it’s cut (or copied)
and pasted among applications and desk accessories.

desktop: The screen as a surface for doing work on the Macintosh.

Desktop file: A resource file in which the Finder stores the version
data, bundle, icons, and file references for each application on the
volume.

device driver event: An event generated by one of the Macintosh’s
device drivers.

device driver: A program that controls the exchange of information
between an application and a device.

dial: A control with a moving indicator that displays a quantitative
setting or value. Depending on the type of dial, the user may be
able to change the setting by dragging the indicator with the
mouse.

dialog: Same as dialog box.

dialog box: A box that a Macintosh application displays to request
information it needs to complete a command, or to report that it’s
waiting for a process to complete.
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Dialog Manager: The part of the Toolbox that provides routines for
implementing dialogs and alerts.

dialog record: The internal representation of a dialog, where the
Dialog Manager stores all the information it needs for its
operations on that dialog.

dialog template: A resource that contains information from which
the Dialog Manager can create a dialog.

dialog window: The window in which a dialog box is displayed.

dimmed: Drawn in gray rather than black.

directory ID: A unique number assigned to a directory, which the
File Manager uses to distinguish it from other directories on the
volume. (It’s functionally equivalent to the file number assigned
to a file; in fact, both directory IDs and file numbers are assigned
from the same set of numbers.)

directory: A subdivision of a volume that can contain files as well as
other directories; equivalent to a folder.

disabled: A disabled menu item or menu is one that cannot be
chosen; the menu item or menu title appears dimmed. A disabled
item in a dialog or alert box has no effect when clicked.

Disk Initialization Package: A Macintosh package for initializing
and naming new disks; called by the Standard File Package.

disk-inserted event: An event generated when the user inserts a
disk in a disk drive or takes any other action that requires a
volume to be mounted.

display rectangle: A rectangle that determines where an item is
displayed within a dialog or alert box.

document window: The standard Macintosh window for presenting
a document.

double-click time: The greatest interval between a mouse-up and
mouse-down event that would qualify two mouse clicks as a
double-click.

draft printing: Printing a document immediately as it’s drawn in
the printing grafPort.

drag delay: A length of time that allows a user to drag diagonally
across a main menu, moving from a submenu title into the
submenu itself without the submenu disappearing.

drag region: A region in a window frame. Dragging inside this
region moves the window to a new location and makes it the
active window unless the Command key was down.

drive number: A number used to identify a disk drive. The internal
drive is number 1, the external drive is number 2, and any
additional drives will have larger numbers.

empty handle: A handle that points to a NIL master pointer,
signifying that the underlying relocatable block has been purged.

end-of-file: See logical end-of-file or physical end-of-file.

event: A notification to an application of some occurrence that the
application may want to respond to.
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event code: An integer representing a particular type of event.

Event Manager: See Toolbox Event Manager.

event mask: A parameter passed to an Event Manager routine to
specify which types of events the routine should apply to.

event message: A field of an event record containing information
specific to the particular type of event.

event queue: The Operating System Event Manager’s list of
pending events.

event record: The internal representation of an event, through
which your program learns all pertinent information about that
event.

exception: An error or abnormal condition detected by the processor
in the course of program execution; includes interrupts and traps.

external reference: A reference to a routine or variable defined in a
separate compilation or assembly.

file: A named, ordered sequence of bytes; a principal means by which
data is stored and transmitted on the Macintosh.

file catalog: A hierarchical file directory.

file control block: A fixed-length data structure, contained in the
file-control-block buffer, where information about an access path
is stored.

file directory: The part of a volume that contains descriptions and
locations of all the files and directories on the volume. There are
two types of file directories: hierarchical file directories and flat
file directories.

File Manager: The part of the Operating System that supports file
I/0.

file name: A sequence of up to 255 printing characters, excluding
colons (:), that identifies a file.

file number: A unique number assigned to a file, which the File
Manager uses to distinguish it from other files on the volume. A
file number specifies the file’s entry in a file directory.

file reference: A resource that provides the Finder with file and
icon information about an application.

file type: A four-character sequence, specified when a file is created,
that identifies the type of file.

Finder information: Information that the Finder provides to an
application upon starting it up, telling it which documents to
open or print.

font: A complete set of characters of one typeface, which may be
restricted to a particular size and style, or may comprise multiple
sizes, or multiple sizes and styles, as in the context of menus.

Font Manager: The part of the Toolbox that supports the use of
various character fonts for QuickDraw when it draws text.

font number: The number by which you identify a font to
QuickDraw or the Font Manager.
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font size: The size of a font in points; equivalent to the distance
between the ascent line of one line of text and the ascent line of
the next line of single-spaced text.

fork: One of the two parts of a file; see data fork and resource
fork.

free block: A memory block containing space available for
allocation.

full pathname: A pathname beginning from the root directory.

global coordinate system: The coordinate system based on the top
left corner of the bit image being at (0,0).

go-away region: A region in a window frame. Clicking inside this
region of the active window makes the window close or disappear.

grafPort: A complete drawing environment, including such elements
as a bit map, a subset of it in which to draw, a character font,
patterns for drawing and erasing, and other pen characteristics.

graphics device: A video card, a printer, a display device, or an
offscreen pixel map. Any of these device types may be used with
Color QuickDraw.

GrayRgn: The global variable that in the multiple screen desktop
describes and defines the desktop, the area on which windows
can be dragged.

grow image: The image pulled around when the user drags inside
the grow region; whatever is appropriate to show that the
window’s size will change.

grow region: A window region, usually within the content region,
where dragging changes the size of an active window.

handle: A pointer to a master pointer, which designates a
relocatable block in the heap by double indirection.

heap: The area of memory in which space is dynamically allocated
and released on demand, using the Memory Manager.

hierarchical menu: A menu that includes, among its various menu
choices, the ability to display a submenu. In most cases the
submenu appears to the right of the menu item used to select it,
and is marked with a filled triangle indicator.

highlight: To display an object on the screen in a distinctive visual
way, such as inventing it.

hotSpot: The point in a cursor that’s aligned with the mouse
location.

icon: A 32-by-32 bit image that graphically represents an object,
concept, or message.

icon list: A resource consisting of a list of icons.

icon number: A digit from 1 to 255 to which the Menu Manager
adds 256 to get the resource ID of an icon associated with a menu
item.
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inactive control: A control that won’t respond to the user’s actions
with the mouse. An inactive control is highlighted in some special
way, such as dimmed.

inactive window: Any window that isn’t the frontmost window on
the desktop.

indicator: The moving part of a dial that displays its current
setting.

interface routine: A routine called from Pascal whose purpose is to
trap to a certain Toolbox or Operating System routine.

International Utilities Package: A Macintosh package that gives
you access to country-dependent information such as the formats
for numbers, currency, dates, and times.

invert: To highlight by changing white pixels to black and vice versa.

invisible control: A control that’s not drawn in its window.

invisible window: A window that’s not drawn in its plane on the
desktop.

item: In dialog and alert boxes, a control, icon, picture, or piece of
text, each displayed inside its own display rectangle. See also
menu item.

item list: A list of information about all the items in a dialog or alert
box.

item number: The index, starting from 1, of an item in an item list.

IWM: “Integrated Woz Machine”; the custom chip that controls the 3
1/2-inch disk drives.

job dialog: A dialog that sets information about one printing job;
associated with the Print command.

jump table: A table that contains one entry for every routine in an
application and is the means by which the loading and unloading
of segments is implemented.

key code: An integer representing a key on the keyboard or keypad,
without reference to the character that the key stands for.

key-down event: An event generated when the user presses a
character key on the keyboard or keypad.

key-up event: An event generated when the user releases a
character key on the keyboard or keypad.

keyboard equivalent: The combination of the Command key and
another key, used to invoke a menu item from the keyboard.

keyboard event: An event generated when the user presses,
releases, or holds down a character key on the keyboard or
keypad; any key-down, key-up, or auto-key event.

List Manager: The part of the Operating System that provides
routines for creating, displaying, and manipulating lists.

local coordinate system: The coordinate system local to a
grafPort, imposed by the boundary rectangle defined in its bit
map.
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local ID: A number that refers to an icon list or file reference in an
application’s resource file and is mapped to an actual resource ID
by a bundle.

localization: The process of adapting an application to different
languages, including converting its user interface to a different
script.

lock: To temporarily prevent a relocatable block from being moved
during heap operation.

lock bit: A bit in the master pointer to a relocatable block that
indicates whether the block is currently locked.

locked file: A file whose data cannot be changed.

locked volume: A volume whose data cannot be changed. Volumes
can be locked by either a software flag or a mechanical setting.

logical end-of-file: The position of one byte past the last byte in a
file; equal to the actual number of bytes in the file.

main event loop: In a standard Macintosh application program, a
loop that repeatedly calls the Toolbox Event Manager to get
events and then responds to them as appropriate.

main screen: On a system with multiple display devices, the screen
with the menu bar is called the main screen.

main segment: The segment containing the main program.

master pointer: A single pointer to a relocatable block, maintained
by the Memory Manager and updated whenever the block is
moved, purged, or reallocated. All handles to a relocatable block
refer to it by double indirection through the master pointer.

Memory Manager: The part of the Operating System that
dynamically allocates and releases memory space in the heap.

menu: A list of menu items that appears when the user points to a
menu title in the menu bar and presses the mouse button.
Dragging through the menu and releasing over an enabled menu
item chooses that item.

menu bar: The horizontal strip at the top of the Macintosh screen
that contains the menu titles of all menus in the menu list.

menu definition procedure: A procedure called by the Menu
Manager when it needs to perform type-dependent operations on
a particular type of menu, such as drawing the menu.

menu ID: A number in the menu record that identifies the menu.

menu item: A choice in a menu, usually a command to a current
application.

menu list: A list containing menu handles for all menus in the menu
bar, along with information on the position of each menu.

Menu Manager: The part of the Toolbox that deal with setting up
menus and letting the user choose from them.

menu title: A word or phrase in the menu bar that designates one
menu.
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modal dialog: A dialog that requires the user to respond before
doing any other work on the desktop.

modeless dialog: A dialog that allows the user to work elsewhere on
the desktop before responding.

mounted volume: A volume that previously was inserted into a disk
drive and had descriptive information read from it by the File
Manager.

mouse-down event: An event generated when the user presses the
mouse button.

mouse-up event: An event generated when the user releases the
mouse button.

network event: An event generated by the AppleTalk Manager.

null event: An event reported when there are no other events to
report.

offspring: For a given directory, the set of files and directories for
which it is the parent.

on-line volume: A mounted volume with its volume buffer and
descriptive information contained in memory.

open file: A file with an access path. Open files can be read from and
written to.

open permission: Information about a file that indicates whether
the file can be read from, written to, or both.

Operating System: The lowest-level software in the Macintosh. It
does basic tasks such as I/O, memory management, and interrupt
handling.

Operating System Utilities: Operating System routines that
perform miscellaneous tasks such as getting the date and time,
finding out the user’s preferred speaker volume and other
preferences, and doing simple string comparison.

page rectangle: The rectangle marking the boundaries of a printed
page image. The boundary rectangle, portRect, and clipRgn of the
printing grafPort are set to this rectangle.

panel: An area of a window that shows a different interpretation of
the same part of a document.

part code: An integer between 1 and 253 that stands for a particular
part of a control (possibly the entire control).

partial pathname: A pathname beginning from any directory other
than the root directory.

path reference number: A number that uniquely identifies an
individual access path; assigned when the access path is created.

pathname: A series of concatenated directory and file names that
identifies a given file or directory. See also partial pathname
and full pathname.

pattern: An 8-by-8 bit image, used to define a repeating design (such
as stripes) or tone (such as gray).
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physical end-of-file: The position of one byte past the last
allocation block of a file; equal to 1 more than the maximum
number of bytes the file can contain.

picture: A saved sequence of QuickDraw drawing commands (and,
optionally, picture comments) that you can play back later with a
single procedure call; also, the image resulting from these
commands.

pixel: A dot on a display screen. Pixel is short for picture element.

plane: The front-to-back position of a window on the desktop.

point: The intersection of a horizontal grid line and a vertical grid
line on the coordinate plane, defined by a horizontal and a
vertical coordinate; also, a typographical term meaning
approximately 1/72 inch.

polygon: A sequence of connected lines, defined by QuickDraw line-
drawing commands.

pop-up menu: A menu not located in the menu bar, which appears
when the user presses the mouse button in a particular place.

port: See grafPort.

portBits: The bit map of a grafPort.

portRect: A rectangle, defined as part of a grafPort, that encloses a
subset of the bit map for use by the grafPort.

post: To place an event in the event queue for later processing.

print record: A record containing all the information needed by the
Printing Manager to perform a particular printing job.

Printer Driver: The device driver for the currently installed printer.

printer resource file: A file containing all the resources needed to
run the Printing Manager with a particular printer.

Printing Manager: The routines and data types that enable
applications to communicate with the Printer Driver to print on
any variety of printer via the same interface.

printing grafPort: A special grafPort customized for printing
instead of drawing on the screen.

purgeable block: A relocatable block that can be purged from the
heap.

queue: A list of identically structured entries linked together by
pointers.

QuickDraw: The part of the Toolbox that performs all graphic
operations on the Macintosh screen.

radio button: A standard Macintosh control that displays a setting,
either on or off, and is part of a group in which only one button
can be on at a time.

RAM: The Macintosh’s random access memory, which contains
exception vectors, buffers used by hardware devices, the system
and application heaps, the stack, and other information used by
applications.
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reallocate: To allocate new space in the heap for a purged block,
updating its master pointer to point to its new location.

reference number: A number greater than 0, returned by the
Resource Manager when a resource file is opened, by which you
can refer to that file. In Resource Manager routines that expect a
reference number, 0 represents the system resource file.

region: An arbitrary area or set of areas on the QuickDraw
coordinate plane. The outline of a region should be one or more
closed loops.

release. To free an allocated area of memory, making it available for
reuse.

relocatable block: A block that can be moved within the heap
during compaction.

resource: Data or code stored in a resource file and managed by the
Resource Manager.

resource attribute: One of several characteristics, specified by bits
in a resource reference, that determine how the resource should
be dealt with.

resource data: In a resource file, the data that comprises a
resource.

resource file: The resource fork of a file.

resource fork: The part of a file that contains data used by an
application (such as menus, fonts, and icons). The resource fork
of an application file also contains the application code itself.

resource header: At the beginning of a resource file, data that gives
the offsets to and lengths of the resource data and resource map.

resource ID: A number that, together with the resource type,
identifies a resource in a resource file. Every resource has an ID
number.

Resource Manager: The part of the Toolbox that reads and writes
resources.

resource name: A string that, together with the resource type,
identifies a resource in a resource file. A resource may or may not
have a name.

resource specification: A resource type and either a resource ID or
a resource name.

resource type: The type of a resource in a resource file, designated
by a sequence of four characters (such as ‘MENU’ for a menu).

result code: An integer indicating whether a routine completed its
task successfully or was prevented by some error condition (or
other special condition, such as reaching the end of a file).

resume procedure: A procedure within an application that allows
the application to recover from system errors.

ROM: The Macintosh’s permanent Read-Only Memory, which
contains the routines for the Toolbox and Operating System, and
the various system traps.
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root directory: The directory at the base of a file catalog.

row width: The number of bytes in each row of a bit image.

Scrap Manager: The part of the Toolbox that enables cutting and
pasting between applications, desk accessories, or an application
and a desk accessory.

scrap: A place where cut or copied data is stored.

scrap file: The file containing the desk scrap (usually named
“Clipboard File”).

SCSI: See Small Computer Standard Interface.

SCSI Manager: The part of the Operating System that controls the
exchange of information between a Macintosh and peripheral
devices connected through the Small Computer Standard
Interface (SCSI).

segment: One of several parts into which the code of an application
may be divided. Not all segments need to be in memory at the
same time.

selection range: The series of characters (inversely highlighted), or
the character position (marked with a blinking caret), at which
the next editing operation will occur.

signature: A four-character sequence that uniquely identifies an
application to the Finder.

Small Computer Standard Interface (SCSI): A specification of
mechanical, electrical, and functional standards for connecting
small computers with intelligent peripherals such as hard disks,
printers, and optical disks.

solid shape: A shape that’s filled in with any pattern.

Sound Driver: The device driver that controls sound generation in
an application.

sound procedure: A procedure associated with an alert that will
emit one of up to four sounds from the Macintosh’s speaker. Its
integer parameter ranges from 0 to 3 and specifies which sound.

source transfer mode: One of eight transfer modes for drawing text
or transferring any bit image between two bit maps.

stack: The area of memory in which space is allocated and released
in LIFO (last-in-first-out) order.

Standard File Package: A Macintosh package for presenting the
standard user interface when a file is to be saved or opened.

startup screen: When the system is started up, one of the display
devices is selected as the startup screen, the screen on which
the “happy Macintosh” icon appears.

structure region: An entire window; its complete “structure.”

style: See character style.

style dialog: A dialog that sets options affecting the page
dimensions; associated with the Page Setup command.

subdirectory: Any directory other than the root directory.
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submenu delay: The length of time before a submenu appears as a
user drags through a hierarchical main menu; it prevents rapid
flashing of submenus.

System Error Handler: The part of the Operating System that
assumes control when a fatal system error occurs.

system error alert: An alert box displayed by the System Error
Handler.

system error ID: An ID number that appears in a system error alert
to identify the error.

system event mask: A global event mask that controls which types
of events get posted into the event queue.

system font: The font that the system uses (in menus, for example).
Its name is Chicago.

system font size: The size of text drawn by the system in the system
font; 12 points.

system heap: The portion of the heap reserved for use by the
Operating System.

system resource: A resource in the system resource file.

system resource file: A resource file containing standard resources,
accessed if a requested resource wasn’t found in any of the other
resource files that were searched.

system window: A window in which a desk accessory is displayed.

target device: An SCSI device (typically an intelligent peripheral)
that receives a request from an initiator device to perform a
certain operation.

thumb: The Control Manager’s term for the scroll box (the indicator
of a scroll bar).

tick: A sixtieth of a second.

Toolbox: Same as User Interface Toolbox.

Toolbox Event Manager: The part of the Toolbox that allows your
application program to monitor the user’s actions with the
mouse, keyboard, and keypad.

Toolbox Utilities: The part of the Toolbox that performs generally
useful operations such as fixed-point arithmetic, string
manipulation, and logical operations on bits. .

transfer mode: A specification of which Boolean operation
QuickDraw should perform when drawing or when transferring a
bit image from one bit map to another.

trap dispatcher: The part of the Operating System that examines a
trap word to determine what operation it stands for, looks up the
address of the corresponding routine in the trap dispatch table,
and jumps to the routine.

trap word: An unimplemented instruction representing a call to a
Toolbox or Operating System routine.
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type coercion: Many compilers feature type coercion (also known as
typecasting), which allows a data structure of one type to be
converted to another type. In many cases, this conversion is
simply a relaxation of type-checking in the compiler, allowing the
substitution of a differently typed but equivalent data structure.

unlock: To allow a relocatable block to be moved during heap
compaction.

unmounted volume: A volume that hasn’t been inserted into a disk
drive and had descriptive information read from it, or a volume
that previously was mounted and has since had the memory used
by it released.

unpurgeable block: A relocatable block that can’t be purged from
the heap.

update event: An event generated by the Window Manager when a
window’s contents need to be redrawn.

update region: A window region consisting of all areas of the
content region that have to be redrawn.

User Interface Toolbox: The software in the Macintosh ROM that
helps you implement the standard Macintosh user interface in
your application.

version data: In an application’s resource file, a resource that has
the application’s signature as its resource type; typically a string
that gives the name, version number, and date of the application.

vertical blanking interval: The time between the display of the
last pixel on the bottom line of the screen and the first one on the
top line.

virtual key codes: The key codes that appear in keyboard events.

visible control: A control that’s drawn in its window (but may be
completely overlapped by another window or other object on the
screen).

visible window: A window that’s drawn in its plane on the desktop
(but may be completely overlapped by another window or object
on the screen).

visRgn: The region of the grafPort, manipulated by the Window
Manager, that’s actually visible on the screen.

volume: A piece of storage medium formatted to contain files;
usually a disk or part of a disk. A 3.5-inch Macintosh disk is one
volume.

volume attributes: Information contained on volumes and in
memory indicating whether the volume is locked, whether it’s
busy (in memory only), and whether the volume control block
matches the volume information (in memory only).

volume name: A sequence of up to 27 printing characters that
identifies a volume; followed by a colon (:) in File Manager
routine calls, to distinguish it from a file name.
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window: An object on the desktop that presents information, such as
a document or a message.

window class: In a window record, an indication of whether a
window is a system window, a dialog or alert window, or a
window created directly by the application.

window definition function: A function called by the Window
Manager when it needs to perform certain type-dependent
operations on a particular type of window, such as drawing the
window frame.

window definition ID: A number passed to window-creation
routines to indicate the type of window. It consists of the window
definition function’s resource ID and a variation code.

window frame: The structure region of a window minus its content
region.

window list: A list of all windows ordered by their front-to-back
positions on the desktop.

Window Manager: The part of the Toolbox that provides routines
for creating and manipulating windows.

Window Manager port: A grafPort that has the entire screen as its
portRect and is used by the Window Manager to draw window
frames.

window record: The internal representation of a window, where the
Window Manager stores all the information it needs for its
operations on that window.

window template: A resource from which the Window Manager can
create a window.

word wraparound: Keeping words from being split between lines
when text is drawn.

working directory: An alternative way of referring to a directory.
When opened as a working directory, a directory is given a
working directory reference number that’s used to refer to it in
File Manager calls.

working directory control block: A data structure that contains
the directory ID of a working directory, as well as the volume
reference number of the volume on which the directory is located.

working directory reference number: A temporary reference
number used to identify a working directory. It can be used in
place of the volume reference number in all File Manager calls;
the File Manager uses it to get the directory ID and volume
reference number from the working directory control block.
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Chapter2: Hello.p

program Hello;
begin

ShowText;

writeln('Hello, world!"');
end.

Chapter 3: Hello2.p

program Hello2;
const
BASE_RES_ID = 400;
HORIZONTAL_PIXEL = 30;
VERTICAL_PIXEL = 50;

{= oo > WindowlInit <--}%

procedure WindowInit;

var
helloWindow: WindowPtr;

begin

helloWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(-1));

ShowWindow(helloWindow);
SetPort(helloWindow);
MoveTo(HORIZONTAL_PIXEL, VERTICAL_PIXEL);
DrawString('Hello, world!');

{--————————- > Hello2 <--}

begin
WindowInit;
while (not Button) do
begin
end;
end.
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Chapter 3: Mondrian.p

program Mondrian;
const
BASE_RES_ID = 400;

var
gDrawWindow: WindowPtr;
gFillColor: LONGINT;

{--——————————— > Randomize <--}

function Randomize (range: INTEGER): INTEGER;
var
rawResult: LONGINT;
begin
rawResult
rawResult

Random;
abs(rawResult);

Randomize
end;

(rawResult * range) div 32768;

{--——————————— > RandomRect <--1}

procedure RandomRect (var myRect: Rect; boundingWindow:
WindowPtr);
begin
myRect.left := Randomize(boundingWindow”.portRect.right -
boundingWindow”.portRect.left);
myRect.right := Randomize(boundingWindow”.portRect.right -
boundingWindow”.portRect.left);
myRect.top := Randomize(boundingWindow”.portRect.bottom -
boundingWindow”.portRect.top);
myRect.bottom := Randomize(boundingWindow”.
portRect.bottom -
boundingWindow”.
portRect.top);

{---———————————— > DrawRandomRect <--}

procedure DrawRandomRect;
var
myRect: Rect;
begin
RandomRect(myRect, gDrawWindow);
ForeColor(gFillColor);
PaintOval(myRect);
end;
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{-——————————— > MainLoop <--}

procedure MainLoop;

begin
GetDateTime(randSeed);
gFillColor := blackColor;

while (not Button) do
begin
DrawRandomRect;
if (gFillColor = blackColor) then
gFillColor := whiteColor
else
gFillColor := blackColor
end;

T T T pp—— > WindowInit <--}%

procedure WindowlInit;
begin
gbrawWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(-1));
ShowWindow(gDrawWindow);
SetPort(gbrawWindow);
end;

{--———————————— > Mondrian <--}

begin
WindowInit;
MainLoop;
end.

Chapter 3: ShowPICT.p

program ShowPICT;
const
BASE_RES_ID = 400;

var
gPictureWindow: WindowPtr;
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{---—-——————-- > CenterPict <--}

procedure CenterPict (thePicture: PicHandle; var myRect:
Rect);
var
windRect, pictureRect: Rect;
begin
WwindRect := myRect;
pictureRect := thePicture*”.picFrame;
myRect.top := (windRect.bottom - windRect.top -
(pictureRect.bottom - pictureRect.top))
div 2 + windRect.top;
myRect.bottom := myRect.top + (pictureRect.bottom -
pictureRect.top);
myRect.left := (windRect.right - windRect.left -
(pictureRect.right - pictureRect.left))
div 2 + windRect.left;
myRect.right := myRect.left + (pictureRect.right -
pictureRect.left);
end;

{--——————————- > DrawMyPicture <--}

procedure DrawMyPicture (pictureWindow: WindowPtr);
var
myRect: Rect;
thePicture: PicHandle;
begin
myRect := pictureWindow”.portRect;

thePicture := GetPicture(BASE_RES_ID);

CenterPict(thePicture, myRect);
DrawPicture(thePicture, myRect);
end;

{--————————— > WindowInit <--3}

procedure WindowlInit;
begin
gPictureWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(-1));
ShowWindow(gPictureWindow);
SetPort(gPictureWindow);
end;
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{--—————————— > ShowPICT <--}

begin
WindowInit;
DrawMyPicture(gPictureWindow);

while (not Button) do
begin
end;
end.

Chapter 3: Flying Line.p

program FlyinglLine;
const
NUM_LINES = 50;
NIL_STRING = '';
NIL_TITLE = '';
VISIBLE = TRUE;
NO_GO_AWAY = FALSE;
NIL_REF_CON = 0;

type
IntPtr = AINTEGER;

var
gLineWindow: WindowPtr;
gLines: array[1..NUM_LINES] of Rect;
ghbeltaTop, gDeltaBottom: INTEGER;
gbeltaLeft, gDeltaRight: INTEGER;
gOldMBarHeight: INTEGER;
gMBarHeightPtr: IntPtr;

{—mmmmm e - > DrawLine <--1}

procedure DrawLine (i: INTEGER);

begin

MoveTo(gLines[il.left, gLinesCil.top);
LineTo(gLinesCil.right, gLinesCil.bottom);
end;

{--—————————— > RecalcLine <--}
procedure RecalcLine (i: INTEGER);

begin
gLines[il.top := gLines[Cil.top + gDeltaTop;
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if ((gLinesCil.top < gLineWindow”.portRect.top) |

(gLines[il.top > gLineWindow”.portRect.bottom)) then

gbeltaTop * (-1);
gLinesCil.top + 2 * gDeltaTop;

gbeltaTop :=
gLines[Cil.top :=

gLines[il.bottom := gLines[il.bottom + gDeltaBottom;

if ((gLines[il.bottom < gLineWindow”.portRect.top) |
(gLinesCil.bottom > gLineWindow”.portRect.bottom))
then gbeltaBottom := gDeltaBottom * (-1);

gLinesCil.bottom := gLines[Lil.bottom + 2 * gDeltaBottom;

gLines[il.left := gLines[il.left + gDeltalLeft;
if ((gLines[il.left < gLineWindow”.portRect.left) |

(gLinesCil.left > gLineWindow”.portRect.right)) then
gbeltaLeft := gbheltaLeft * (-1);

gLines[il.left := gLines[Cil.left + 2 * gheltalLeft;

gLines[il.right := gLines[il.right + gDeltaRight;

if ((gLines[il.right < gLineWindow”.portRect.left) |
(gLinesCil.right > gLineWindow”.portRect.right))
then gbeltaRight := gbeltaRight * (-1);

gLines[il.right := gLines[il.right + 2 * gDeltaRight;
end;

MainLoop <--}

procedure MainLoop;
var

i: INTEGER;

begin
while (not Button) do
begin
DrawLine(NUM_LINES);
for 1 := NUM_LINES downto 2 do
gLines[il := gLines[i - 11;
RecalcLine(1);
DrawLine(1);
gMBarHeightPtr* := gOlLdMBarHeight;
end;
end;

---------------- > Randomize <--}

function Randomize (range: INTEGER): INTEGER;
var

rawResult: LONGINT;
begin
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rawResult
rawResult

Random;
abs(rawResult);

Randomize
end;

(rawResult * range) div 32768;

{-————————————— > RandomRect <--1}

procedure RandomRect (var myRect: Rect;
boundingWindow: WindowPtr);
begin
myRect.left := Randomize(boundingWindow”.portRect.right -
boundingWindow”.portRect.left);
myRect.right := Randomize(boundingWindow”.portRect.right -
boundingWindow”.portRect.left);
myRect.top := Randomize(boundingWindow”.portRect.bottom -
boundingWindow”.portRect.top);
myRect.bottom := Randomize(boundingWindow”.portRect.bottom
- boundingWindow”.portRect.top);
end;

{—mmmmm - > LinesInit <--}

procedure LineslInit;
var
i: INTEGER;

begin
gbeltaTop := 3;
gbeltaBottom :=
gbeltaLeft := 2;
gbeltaRight := 6;

3;

HideCursor;

GetDateTime(randSeed);
RandomRect(gLines[11, gLineWindow);
DrawLine(1);

for i := 2 to NUM_LINES do
begin
gLines[il] := gLines[i - 13;
RecalcLine(i);
DrawLine(i);
end;
end;
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{-——-———————— > WindowlInit <--}

procedure WindowInit;
var
totalRect, mBarRect: Rect;
mBarRgn: RgnHandle;

begin
gMBarHeightPtr := IntPtr($baa);
gOlLdMBarHeight := gMBarHeightPtr#;
gMBarHeightPtr* := 0;

1 4
gLineWindow := NewWindow(nil, screenBits.bounds,
NIL_TITLE, VISIBLE, plainDBox,
WindowPtr(-1), NO_GO_AWAY,
NIL_REF_CON);
SetRect(mBarRect, screenBits.bounds.left,
screenBits.bounds.top, screenBits.bounds.right,
screenBits.bounds.top + gOlLdMBarHeight);
mBarRgn := NewRgn;
RectRgn(mBarRgn, mBarRect);
UnionRgn(gLineWindow”.visRgn, mBarRgn,
gLineWindow”.visRgn);
DisposeRgn(mBarRgn);
SetPort(gLineWindow);
FillRect(gLineWindow”.portRect, black);
{ Change black to LtGray, 1}
PenMode(patXor); { <-- and comment out this line }

T T R ——— > FlyingLine <--}

begin
WindowInit;
LinesInit;
MainLoop;
end.

Chapter 4: EventTutor.p

program EventTutor;
const

BASE_RES_ID = 400;
LEAVE_WHERE_IT_IS = FALSE;
NORMAL_UPDATES = TRUE;
SLEEP = 60;
WNE_TRAP_NUM = $60;
UNIMPL_TRAP_NUM = $9F;
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SUSPEND_RESUME_BIT = $0001;
ACTIVATING = 1;
RESUMING = 1;
TEXT_FONT_SIZE
DRAG_THRESHOLD ;
MIN_WINDOW_HEIGHT = 5
MIN_WINDOW_WIDTH = 50
SCROLL_BAR_PIXELS = 1
ROWHEIGHT = 15;
LEFTMARGIN = 10;
STARTROW = 0;
HORIZONTAL_OFFSET = 0;

inn
-—
n

var
gPictWindow, gEventWindow: WindowPtr;
gbone, gWNEImplemented: BOOLEAN;
gTheEvent: EventRecord;
gCurRow, gMaxRow: INTEGER;
gSizeRect: Rect;

(e~ > CenterPict <--}

procedure CenterPict (thePicture: PicHandle; var myRect:
Rect);
var
windRect, pictureRect: Rect;

begin
windRect := myRect;
pictureRect := thePicture*?.picFrame;
myRect.top := (windRect.bottom - windRect.top -
(pictureRect.bottom - pictureRect.top))
div 2 + windRect.top;
myRect.bottom := myRect.top + (pictureRect.bottom -
pictureRect.top);
myRect.left := (windRect.right - windRect.left -
(pictureRect.right - pictureRect.left))
div 2 + windRect.left;
myRect.right := myRect.left + (pictureRect.right -
pictureRect.left);
end;

{——mmmmm - > DrawMyPicture <--1}

procedure DrawMyPicture (drawingWindow: WindowPtr);
var
drawingClipRect, myRect: Rect;
oldPort: GrafPtr;
tempRgn: RgnHandle;
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thePicture: PicHandle;

begin
GetPort(oldPort);
SetPort(drawingWindow);
tempRgn := NewRgn;
GetClip(tempRgn);
EraseRect(drawingWindow”.portRect);
DrawGrowIcon(drawingWindow);

drawingClipRect := drawingWindow”.portRect;

drawingClipRect.right := drawingClipRect.right -
SCROLL_BAR_PIXELS;

drawingClipRect.bottom := drawingClLipRect.bottom -
SCROLL_BAR_PIXELS;

myRect := drawingWindow”.portRect;

thePicture := GetPicture(BASE_RES_ID);
CenterPict(thePicture, myRect);
ClipRect(drawingClipRect);
DrawPicture(thePicture, myRect);

SetClip(tempRgn);
DisposeRgn(tempRgn);
SetPort(oldPort);

{——mme e - > HandleMouseDown <--1}

procedure HandleMouseDown;
var
whichWindow: WindowPtr;
thePart: INTEGER;
windSize: LONGINT;
oldPort: GrafPtr;
begin
thePart := FindWindow(gTheEvent.where, whichWindow);
case thePart of
inSysWindow:
SystemClick(gTheEvent, whichWindow);
inDrag:
DragWindow(whichWindow, gTheEvent.where,
screenBits.bounds);
inContent:
if whichWindow <> FrontWindow then
SelectWindow(whichWindow);
inGrow:
begin
windSize := GrowWindow(whichWindow,
gTheEvent.where,
gSizeRect);
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if (windSize <> 0) then
begin
GetPort(oldPort);
SetPort(whichWindow);
EraseRect(whichWindow”.portRect);
SizeWindow(whichWindow,
LoWord(windSize),
HiWord(windSize),
NORMAL_UPDATES) ;
InvalRect(whichWindow”.portRect);
SetPort(oldPort);
end;
end;
inGoAway:
gbone := TRUE;
inZoomIn, inZoomOut:
if TrackBox(whichWindow, gTheEvent.where, thePart)
then
begin
GetPort(oldPort);
SetPort(whichWindow);
EraseRect(whichWindow”.portRect);
ZoomWindow(whichWindow, thePart,
LEAVE_WHERE_IT_IS);
InvalRect(whichWindow”.portRect);
SetPort(oldPort);
end;

{--———————————— > ScrollWindow <--}

procedure ScrollWindow;
var
tempRgn: RgnHandle;
begin
tempRgn := NewRgn;
ScrollRect(gEventWindow”.portRect, HORIZONTAL_OFFSET, -
ROWHEIGHT, tempRgn);
DisposeRgn(tempRgn);
end;

(- > DrawEventString <--3}

procedure DrawEventString (s: Str255);
begin
if (gCurRow > gMaxRow) then
ScrollWindow
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else
gCurRow := gCurRow + ROWHEIGHT;

MoveTo(LEFTMARGIN, gCurRow);
DrawString(s);
end;

{————————————— > HandleEvent <--}

procedure HandleEvent;
var
gotOne: BOOLEAN;
begin
if gWNEImplemented then
gotOne := WaitNextEvent(everyEvent, gTheEvent,
SLEEP, nil)

else
begin
SystemTask;
gotOne := GetNextEvent(everyEvent, gTheEvent);
end;

if gotOne then
case gTheEvent.what of
nullEvent:
begin
{ DrawEventString('nullEvent'); )
{ Uncomment the previous line for a burst of flavor!}
end;
mouseDown:
begin
DrawEventString('mouseDown');
HandleMouseDown;
end;
mouselUp:
DrawEventString('mouseUp');
keyDown:
DrawEventString('keyDown');
keyUp:
DrawEventString('keyUp');
autoKey:
DrawEventString('autoKey');
updateEvt:
if (WindowPtr(gTheEvent.message) =
gPictWindow) then begin
DrawEventString('updateEvt: gPictWindow');



Appendix B: Code Listings 445

BeginUpdate(WindowPtr(gTheEvent.message));
DrawMyPicture(WindowPtr(gTheEvent.message));
EndUpdate(WindowPtr(gTheEvent.message));
end
else
begin
DrawEventString('updateEvt: gEventWindow');
BeginUpdate(WindowPtr
(gTheEvent.message));
We won't handle updates to gEventWindow,
but we still need to empty the gEventWindow
Update Region so the Window Manager will stop
queing UpdateEvts. We do this with calls to
BeginUpdate and EndUpdate.
EndUpdate(WindowPtr(gTheEvent.message));
end;
diskEvt:
DrawEventString('diskEvt');
activateEvt:
if (WindowPtr(gTheEvent.message) = gPictWindow)
then begin
DrawGrowIcon(WindowPtr(gTheEvent.message));
if (BitAnd(gTheEvent.modifiers,
activeFlag) = ACTIVATING) then
DrawEventString
('activateEvt: activating gPictWindow')

A A A
(RS RS

else .
DrawEventString
('activateEvt: deactivating gPictWindow');
end
else
begin
if (BitAnd(gTheEvent.modifiers,
activeFlag) = ACTIVATING) then
DrawEventString
('activateEvt: activating gEventWindow')
else
DrawEventString
('activateEvt: deactivating gEventWindow');
end; '
networkEvt:
DrawEventString('networkEvt');
driverEvt:
DrawEventString('driverEvt');
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applEvt:
DrawEventString('appl1Evt');
app2Evt:
DrawEventString('app2Evt');
app3Evt:
DrawEventString('app3Evt');
app4Evt:
if (BitAnd(gTheEvent.message,
SUSPEND_RESUME_BIT) = RESUMING) then
DrawEventString('Resume event')
else
DrawEventString('Suspend event');

T T —— > MainLoop <--}

procedure MainLoop;
begin
gbone := FALSE;
gWNEImplemented := (NGetTrapAddress(WNE_TRAP_NUM,
ToolTrap) <>
NGetTrapAddress(UNIMPL_TRAP_NUM,
ToolTrap));

while gDone = FALSE do
HandleEvent;
end;

{-————————————— > SetUpSizeRect <--}

procedure SetUpSizeRect;

begin
gSizeRect.top := MIN_WINDOW_HEIGHT;
gSizeRect.left := MIN_WINDOW_WIDTH;

gSizeRect.bottom := 32767;
gSizeRect.right := 32767;
end;

{-———————————— > SetupEventWindow <--}

procedure SetupEventWindow;
var
eventRect: Rect;
fontNum: INTEGER;
begin
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eventRect := gEventWindow”.portRect;
gMaxRow := eventRect.bottom - eventRect.top - ROWHEIGHT;
gCurRow := STARTROW;

SetPort(gEventWindow);
GetFNum('monaco', fontNum);
TextFont(fontNum);
TextSize(TEXT_FONT_SIZE);

{--———————————- > WindowInit <--}

procedure WindowInit;
begin
gPictWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(-=-1));
gEventWindow := GetNewWindow(BASE_RES_ID + 1, nil,
WindowPtr(-1));

SetupEventWindow;

ShowWindow(gEventWindow);
ShowWindow(gPictWindow);
end;

{—mmmmmmm - > EventTutor <--1}

begin
WindowInit;
SetUpSizeRect;

MainLoop;
end.

Chapter 5: Timer.p

program Timer;
const
BASE_RES_ID = 400;

PLAIN = [1];

PLAIN_ITEM = 1;
BOLD_ITEM = 2;
ITALIC_ITEM = 3
UNDERLINE_ITEM
OUTLINE_ITEM =

4;

5;
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var

SHADOW_ITEM = 6;
INCLUDE_SECONDS = TRUE;

ADD_CHECK_MARK = TRUE;
REMOVE_CHECK_MARK = FALSE;

SLEEP = 60;
WNE_TRAP_NUM = $60;
UNIMPL_TRAP_NUM = $9F;

QUIT_ITEM = 1;
ABOUT_ITEM = 1;

NOT_A_NORMAL_MENU = -1;
APPLE_MENU_ID = BASE_RES_ID;
FILE_MENU_ID = BASE_RES_ID + 1;
FONT_MENU_ID = 100;
STYLE_MENU_ID = 101;

CLOCK_LEFT = 12;
CLOCK_TOP = 25;
CLOCK_SIZE = 24;

ABOUT_ALERT = 400;

gClockWindow: WindowPtr;

gbone, gWNEImplemented: BOOLEAN;
gCurrentTime, gOldTime: LONGINT;
gTheEvent: EventRecord;
gLastFont: INTEGER;
gCurrentStyle: Style;

{—————— > HandleStyleChoice <--}

procedure CheckStyles;

var
styleMenu: MenuHandle;

begin

styleMenu := GetMHandle(STYLE_MENU_ID);

CheckItem(styleMenu, PLAIN_ITEM, (gCurrentStyle =
PLAIN));

CheckItem(styleMenu, BOLD_ITEM, (bold in gCurrentStyle));

CheckItem(styleMenu, ITALIC_ITEM, (italic in
gCurrentStyle));

CheckItem(styleMenu, UNDERLINE_ITEM, (underline in
gCurrentStyle));

CheckItem(styleMenu, OUTLINE_ITEM, (outline in
gCurrentStyle));
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CheckItem(styleMenu, SHADOW_ITEM, (shadow in
gCurrentStyle));
end;

{-—————————————— > HandleStyleChoice <--}

procedure HandleStyleChoice (theItem: INTEGER);
begin
case theltem of
PLAIN_ITEM:
gCurrentStyle := PLAIN;
BOLD_ITEM:
if bold in gCurrentStyle then
gCurrentStyle := gCurrentStyle
else
gCurrentStyle := gCurrentStyle + [boldl;
ITALIC_ITEM:
if italic in gCurrentStyle then
gCurrentStyle := gCurrentStyle
else
gCurrentStyle := gCurrentStyle + [italicl;
UNDERLINE_ITEM:
if underline in gCurrentStyle then
gCurrentStyle := gCurrentStyle
else
gCurrentStyle := gCurrentStyle + Lunderlinel;
OUTLINE_ITEM:
if outline in gCurrentStyle then
gCurrentStyle := gCurrentStyle - Loutlinel
else
gCurrentStyle := gCurrentStyle + L[outlinel;
SHADOW_ITEM:
if shadow in gCurrentStyle then
gCurrentStyle := gCurrentStyle - [shadowl
else
gCurrentStyle := gCurrentStyle + L[shadowl;

Cbold]

Litalicl

Cunderlinel

end;

CheckStyles;

TextFace(gCurrentStyle);
end;

{--—mmree e > HandleFontChoice <--1}

procedure HandleFontChoice (theItem: INTEGER);
var
fontNumber: INTEGER;
fontName: Str255;
fontMenu: MenuHandle;
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begin

fontMenu := GetMHandle(FONT_MENU_ID);
CheckItem(fontMenu, gLastFont, REMOVE_CHECK_MARK);
CheckItem(fontMenu, theltem, ADD_CHECK_MARK);
gLastFont := theltem;

GetItem(fontMenu, theltem, fontName);
GetFNum(fontName, fontNumber);
TextFont(fontNumber);

{-———— e > HandleFileChoice <--}

procedure HandleFileChoice (theltem: INTEGER);
begin
case theltem of
QUIT_ITEM:
gbone := TRUE;
end;
end;

{—————————e— e > HandleAppleChoice <--}

procedure HandleAppleChoice (theltem: INTEGER);
var
accName: Str255;
accNumber, itemNumber, dummy: INTEGER;
appleMenu: MenuHandle;
begin
case thelItem of
ABOUT_ITEM:
dummy := NoteAlert(ABOUT_ALERT, nil);
otherwise
begin
appleMenu := GetMHandle (APPLE_MENU_ID);
GetItem(appleMenu, theltem, accName);
accNumber := OpenDeskAcc(accName);
end;

{-————————————— > HandleMenuChoice <--}

procedure HandleMenuChoice (menuChoice: LONGINT);
var
theMenu, theltem: INTEGER;
begin
if menuChoice <> 0 then
begin
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theMenu := HiWord(menuChoice);
theltem := LoWord(menuChoice);

case theMenu of
APPLE_MENU_ID:
HandleAppleChoice(theltem);
FILE_MENU_ID:
HandleFileChoice(theltem);
FONT_MENU_ID:
HandleFontChoice(thelItem);
STYLE_MENU_ID:
HandleStyleChoice(theltem);
end;

HiliteMenu(0);
end;

{-—m——————————— > HandleMouseDown <--}

procedure HandleMouseDown;
var
whichWindow: WindowPtr;
thePart: INTEGER;
menuChoice, windSize: LONGINT;
begin
thePart := FindWindow(gTheEvent.where, whichWindow);
case thePart of
inMenuBar:
begin
menuChoice := MenuSelect(gTheEvent.where);
HandleMenuChoice(menuChoice);
end;
inSysWindow:
SystemClick(gTheEvent, whichWindow);
inDrag:
DragWindow(whichWindow, gTheEvent.where,
screenBits.bounds);
inGoAway:
gbone := TRUE;
end;
end;

S > DrawClock <--}

procedure DrawClock (theWindow: WindowPtr);
var
myTimeString: Str255;
begin
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IUTimeString(gCurrentTime, INCLUDE_SECONDS,
myTimeString);

EraseRect(theWindow”.portRect);

MoveTo(CLOCK_LEFT, CLOCK_TOP);

DrawString(myTimeString);

gOldTime := gCurrentTime;

{——mm - > HandleNull <--}

procedure HandleNull;
begin
GetDateTime(gCurrentTime);
if gCurrentTime <> gO0ldTime then
DrawClock(gClockWindow);
end;

{-—-————— > HandleEvent <--}

procedure HandleEvent;
var
theChar: CHAR;
dummy: BOOLEAN;
begin
if gWNEImplemented then
dummy := WaitNextEvent(everyEvent, gTheEvent,
SLEEP, nil)

else
begin
SystemTask;
dummy := GetNextEvent(everyEvent, gTheEvent);
end;

case gTheEvent.what of
nullEvent:
HandleNull;
mouseDown:
HandleMouseDown;
keyDown, autoKey:
begin
theChar := CHR(BitAnd(gTheEvent.message,
charCodeMask));
if (BitAnd(gTheEvent.modifiers, cmdKey) <> 0)
then
HandleMenuChoice(MenuKey(theChar));
end;
updateEvt:
begin
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BeginUpdate(WindowPtr(gTheEvent.message));
EndUpdate(WindowPtr(gTheEvent.message));
end;

{-=---———————— > MainLoop <--}

procedure MainLoop;
begin
gbone := FALSE;
gWNEImplemented := (NGetTrapAddress(WNE_TRAP_NUM,
ToolTrap) <>
NGetTrapAddress(UNIMPL_TRAP_NUM,
ToolTrap));
while (gbone = FALSE) do
HandleEvent;
end;

{--—————————— > MenuBarInit <--}

procedure MenuBarlInit;
var
myMenuBar: Handle;
aMenu: MenuHandle;
begin
myMenuBar := GetNewMBar(BASE_RES_ID);
SetMenuBar (myMenuBar);
DisposHandle(myMenuBar);

aMenu := GetMHandle(APPLE_MENU_ID);
AddResMenu(aMenu, 'DRVR');

aMenu := GetMenu(FONT_MENU_ID);
InsertMenu(aMenu, NOT_A_NORMAL_MENU);
AddResMenu(aMenu, 'FONT');

aMenu := GetMenu(STYLE_MENU_ID);
InsertMenu(aMenu, NOT_A_NORMAL_MENU);
CheckItem(aMenu, PLAIN_ITEM, TRUE);

DrawMenuBar;

gLastFont := 1;

gCurrentStyle := PLAIN;

HandleFontChoice(gLastFont);
end;
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WindowInit <--}

procedure WindowInit;

begin
gClockWindow := GetNewWindow(BASE_RES_ID, nil,

begin

WindowlInit;
MenuBarlInit;

MainLoop;

end.

program Zinger;
const

BASE_RES_ID
SLEEP = 60;
DRAG_THRESHOLD = 30;
WNE_TRAP_NUM = $60;
UNIMPL_TRAP_NUM = $9F;
POPUP_MENU_ID = BASE_RES_ID;
NOT_A_NORMAL_MENU = -1;
POPUP_LEFT
POPUP_TOP
POPUP_RIGHT
POPUP_BOTTOM = 52;
SHADOW_PIXELS = 1;
RIGHT_MARGIN = 5;
BOTTOM_MARGIN = &4;
LEFT_MARGIN
PIXEL_FOR_TOP_LINE = 1;

var

WindowPtr(-1));

SetPort(gClockWindow);
ShowWindow(gClockWindow);

TextSize(CLOCK_SIZE);
end;

Timer <--}

Chapter 5: Zinger.p

= 400;

= 100;
35;
= 125;

:S;

gWNEImplemented: BOOLEAN;
gPopUpItem,
gPopUpMenu:
gTheEvent:

gPopUpLabelWidth: INTEGER;
MenuHandle;
EventRecord;
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gPopUpRect, gLabelRect, gDragRect: Rect;
gPopUpLabelH: StringHandle;

{--————— > DrawPopUpNumber <--}

procedure DrawPopUpNumber;
var
menultem: Str255;
itemLeftMargin: INTEGER;
begin
GetItem(gPopUpMenu, gPopUpltem, menultem);
itemLeftMargin := (gPopUpRect.right - gPopUpRect.left -
StringWidth(menulItem)) div 2;
MoveTo(gPopUpRect.left + itemLeftMargin,
gPopUpRect.bottom — BOTTOM_MARGIN);
DrawString(menultem);

{-———————————- > DrawPopUp <--1}

procedure DrawPopUp;

begin
SetRect(gPopUpRect, POPUP_LEFT, POPUP_TOP, POPUP_RIGHT,
' POPUP_BOTTOM) ;
FrameRect(gPopUpRect);

MoveTo(gPopUpRect.left + SHADOW_PIXELS,
gPopUpRect.bottom);

LineTo(gPopUpRect.right, gPopUpRect.bottom);

LineTo(gPopUpRect.right, gPopUpRect.top + SHADOW_PIXELS);

MoveTo(gPopUpRect.left - gPopUpLabelWidth - RIGHT_MARGIN,
gPopUpRect.bottom - BOTTOM_MARGIN);
HLock(Handle(gPopUpLabelH));
DrawString(gPopUpLabelH”%);
HUnlock(Handle(gPopUpLabelH));

gLabelRect.top := gPopUpRect.top + PIXEL_FOR_TOP_LINE;

gLabelRect.left := gPopUpRect.left - gPopUpLabelWidth -
LEFT_MARGIN - RIGHT_MARGIN;

gLabelRect.right := gPopUpRect.left;

gLabelRect.bottom := gPopUpRect.bottom;

DrawPopUpNumber;

end;
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{-———————— > HandleMouseDown <--}

procedure HandleMouseDown;
var
whichWindow: WindowPtr;
thePart, i: INTEGER;
theChoice: LONGINT;
myPoint, popUpUpperLeft: Point;
begin )
thePart := FindWindow(gTheEvent.where, whichWindow);
case thePart of
inContent:
begin
myPoint := gTheEvent.where;
GlobalToLocal(myPoint);
if PtInRect(myPoint, gPopUpRect) then
begin
InvertRect(gLabelRect);
popUpUpperLeft.v := gPopUpRect.top +
PIXEL_FOR_TOP_LINE;
popUpUpperLeft.h := gPopUpRect.left;
LocalToGlobal(popUpUpperLeft);
theChoice := PopUpMenuSelect
(gPopUpMenu,
popUpUpperLeft.v, popUpUpperLeft.h,
gPopUpItem);
InvertRect(gLabelRect);
if LoWord(theChoice) > 0 then

begin
gPopUpItem := LoWord(theChoice);
DrawPopUpNumber;

for i := 0 to gPopUpltem - 1 do
SysBeep(20);
end;
end;

end;
inSysWindow:

SystemClick(gTheEvent, whichWindow);
inDrag:

DragWindow(whichWindow, gTheEvent.where,

screenBits.bounds);

inGoAway:

gbone := TRUE;

end;
end;
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{--————————— > HandleEvent <--}

procedure HandleEvent;
var
dummy: BOOLEAN;
begin
if gWNEImplemented then
dummy := WaitNextEvent(everyEvent, gTheEvent,
SLEEP, nil)

else
begin
SystemTask;
dummy := GetNextEvent(everyEvent, gTheEvent);
end;

case gTheEvent.what of
mouseDown:
HandleMouseDown;
updateEvt:
begin
BeginUpdate(WindowPtr(gTheEvent.message));
DrawPopUp;
EndUpdate(WindowPtr(gTheEvent.message));
end;

{--——————————— > MainLoop <--}

procedure MainLoop;
begin
gbone := FALSE;
gWNEImplemented := (NGetTrapAddress(WNE_TRAP_NUM,
ToolTrap) <>
NGetTrapAddress(UNIMPL_TRAP_NUM,
ToolTrap));
while gbone = FALSE do
HandleEvent;
end;

S S R > MenuBarlInit <--}

procedure MenuBarlInit;

begin
gPopUpMenu := GetMenu(POPUP_MENU_ID);
InsertMenu(gPopUpMenu, NOT_A_NORMAL_MENU);
gPopUpLabelH := GetString(BASE_RES_ID);
HLock(Handle(gPopUpLabelH));
gPopUpLabelWidth := StringWidth(gPopUpLabelH”**);
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HUnlock(Handle(gPopUpLabelH));
gPopUpItem := 1;
end;

{--———————————— > WindowInit <--}

procedure WindowlInit;
var
popUpWindow: WindowPtr;
begin
popUpWindow := GetNewWindow(BASE_RES_ID, nil, WindowPtr
(-1));
SetPort(popUpWindow);
ShowWindow(popUpWindow);

TextFont(systemFont);
TextMode(srcCopy);

{-——— > LZinger <--}

begin
WindowInit;
MenuBarlInit;
DrawPopUp;

MainLoop;
end.

Chapter 6: Reminder.p

program Reminder;
uses
Notification;

const
BASE_RES_ID = 400;
ABOUT_ALERT = 401;
BAD_SYS_ALERT = 402;

SLEEP = 60;

SAVE_BUTTON = 1;
CANCEL_BUTTON =
TIME_FIELD = 4;
S_OR_M_FIELD = 5;

2;
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SOUND_ON_BOX =
ICON_ON_BOX =
ALERT_ON_BOX

6;
7;

= 8;

SECS_RADIO 10;
MINS_RADIO = 11;
DEFAULT_SECS_ID
DEFAULT_MINS_ID

401;
402;

ON = 1;
OFF = 0;

SECONDS_PER_MINUTE = 60;

TOP = 25;
LEFT = 12;

MARK_APPLICATION = 1;
APPLE_MENU_ID = BASE_RES_ID;
FILE_MENU_ID = BASE_RES_ID + 1;
ABOUT_ITEM = 1;

CHANGE_ITEM = 1;

START_STOP_ITEM = 2;
KILL_ITEM = 3;
QUIT_ITEM = 4;

SYS_VERSION = 2;

type
settings = record
timeString: Str255;
sound, icon, alert, secsRadio, minsRadio:
INTEGER;
end;
var

gSettingsDialog: DialogPtr;

gbDone, gCounting, gNotify_set: BOOLEAN;
gSeconds_or_minutes: (seconds, minutes);

gNotifyStrH, gbefaultSecsH, gDefaultMinsH: StringHandle;
gMyNMRec: NMRec;

gTheEvent: EventRecord;

savedSettings: settings;

procedure HandleEvent;
forward;



460 Macintosh Programming Primer

(S > SetNotification <--%

procedure SetNotification;
var
itemType: INTEGER;
itemRect: Rect;
itemHandle: Handle;
dummy: OSErr;
fileMenu: MenuHandle;
begin
if gNotify_set then
begin
dummy := NMRemove(QElemPtr(@gMyNMRec));
HUnlock(Handle(gNotifyStrH));
end;

GetDItem(gSettingsDialog, ICON_ON_BOX, itemType,
itemHandle, itemRect);
if GetCtlValue(ControlHandle(itemHandle)) = ON then
gMyNMRec.nmSIcon := GetResource('SICN',
BASE_RES_ID)
else
gMyNMRec.nmSIcon := nil;

GetDItem(gSettingsDialog, SOUND_ON_BOX, itemType,
itemHandle, itemRect);
if GetCtlValue(ControlHandle(itemHandle)) = ON then
gMyNMRec.nmSound := GetResource('snd ',
BASE_RES_ID)
else
gMyNMRec.nmSound := nil;

GetDItem(gSettingsDialog, ALERT_ON_BOX, itemType,
itemHandle, itemRect);
if GetCtlValue(ControlHandle(itemHandle)) = ON then
begin
MoveHHi (Handle(gNotifyStrH));
HLock(Handle(gNotifyStrH));
gMyNMRec.nmStr := gNotifyStrH”*;
end
else
gMyNMRec.nmStr := nil;

dummy := NMInstall(QElemPtr(@gMyNMRec));
fileMenu := GetMHandle(FILE_MENU_ID);
EnableItem(fileMenu, KILL_ITEM);
gNotify_set := TRUE;

end;
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{-—————— > CountbDown <--3}

procedure CountDown (numSecs: LONGINT);
var
myTime, oldTime, difTime: LONGINT;
myTimeString: Str255;
countDownWindow: WindowPtr;
begin
countDownWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(-1));
SetPort(countDownWindow);
ShowWindow(countDownWindow) ;
TextFace(Lboldl);
TextSize(24);

GetDateTime(myTime);
oldTime := myTime;

if gSeconds_or_minutes = minutes then
numSecs := numSecs * SECONDS_PER_MINUTE;

gCounting := TRUE;

while (numSecs > 0) and gCounting do
begin
HandleEvent;
if gCounting then
begin

MoveTo(LEFT, TOP);
GetDateTime(myTime);
if myTime <> oldTime then

begin
difTime := myTime - oldTime;
numSecs := numSecs - difTime;
oldTime := myTime;

NumToString(numSecs,
myTimeString);

EraseRect(countDownWindow”.

portRect);
DrawString(myTimeString);
end;
end;
end;

if gCounting then
SetNotification;

gCounting := FALSE;

DisposeWindow(countDownWindow);
end;
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{—————————— - > RestoreSettings <--}

procedure RestoreSettings;
var
itemType: INTEGER;
itemRect: Rect;
itemHandle: Handle;
begin
GetDItem(gSettingsDialog, TIME_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, savedSettings.timeString);
GetDItem(gSettingsDialog, SOUND_ON_BOX, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle),
savedSettings.sound);
GetDItem(gSettingsDialog, ICON_ON_BOX, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle),
savedSettings.icon);
GetDItem(gSettingsDialog, ALERT_ON_BOX, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle),
savedSettings.alert);
GetDItem(gSettingsDialog, SECS_RADIO, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle),
savedSettings.secsRadio);
GetDItem(gSettingsDialog, MINS_RADIO, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle),
savedSettings.minsRadio);

if savedSettings.secsRadio = ON then
begin
GetDItem(gSettingsDialog, S_OR_M_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, 'seconds');
end
else
begin
GetDItem(gSettingsDialog, S_OR_M_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, 'minutes');
end;

{-----——— > SaveSettings <--1%

procedure SaveSettings;
var
itemType: INTEGER;
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itemRect: Rect;
itemHandle: Handle;
begin
GetDItem(gSettingsDialog, TIME_FIELD, itemType,
itemHandle, itemRect);
GetIText(itemHandle, savedSettings.timeString);
GetDItem(gSettingsDialog, SOUND_ON_BOX, itemType,
itemHandle, itemRect);
savedSettings.sound :=
GetCtlValue(ControlHandle(itemHandle));
GetDItem(gSettingsDialog, ICON_ON_BOX, itemType,
itemHandle, itemRect);
savedSettings.icon :=
GetCtlValue(ControlHandle(itemHandle));
GetDItem(gSettingsDialog, ALERT_ON_BOX, itemType,
itemHandle, itemRect);
savedSettings.alert :=
GetCtlValue(ControlHandle(itemHandle));
GetDItem(gSettingsDialog, SECS_RADIO, itemType,
itemHandle, itemRect);
savedSettings.secsRadio :=
GetCtlvValue(ControlHandle(itemHandle));
GetDItem(gSettingsDialog, MINS_RADIO, itemType,
itemHandle, itemRect);
savedSettings.minsRadio :=
GetCtlValue(ControlHandle(itemHandle));

{—mmmmm e > HandlebDjalog <--1}

procedure HandleDialog;
var
- dialogDone: BOOLEAN;
itemHit, itemType: INTEGER;
alarmbDelay: LONGINT;
delayString: Str255;
itemRect: Rect;
itemHandle: Handle;
begin
ShowWindow(gSettingsDialog);
SaveSettings;

dialogbone := FALSE;
while dialogbone = FALSE do
begin
ModalDialog(nil, itemHit);
case itemHit of
SAVE_BUTTON:
begin
HideWindow(gSettingsDialog);
dialogbone := TRUE;
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end;
CANCEL_BUTTON:
begin
HideWindow(gSettingsDialog);
RestoreSettings;
dialogDone := TRUE;
end;
SOUND_ON_BOX:
begin
GetDItem(gSettingsDialog,
SOUND_ON_BOX, itemType,
itemHandle, itemRect);
if GetCtlValue(ControlHandle
(itemHandle)) = ON then
SetCtlValue(ControlHandle
(itemHandle), OFF)
else
SetCtlValue(ControlHandle
(itemHandle), ON);
end;
ICON_ON_BOX:
begin
GetDItem(gSettingsDialog,
ICON_ON_BOX, itemType,
itemHandle, itemRect);
if GetCtlValue(ControlHandle
(itemHandle)) = ON then
SetCtlValue(ControlHandle
(itemHandle), OFF)
else
SetCtlValue(ControlHandle
(itemHandle), ON);
end;
ALERT_ON_BOX:
begin
GetDItem(gSettingsDialog,
ALERT_ON_BOX, itemType,
itemHandle, itemRect);
if GetCtlValue(ControlHandle
(itemHandle)) = ON then
SetCtlValue(ControlHandle
(itemHandle), OFF)
else
SetCtlValue(ControlHandle
(itemHandle), ON);
end;
SECS_RADIO:
begin
gSeconds_or_minutes := seconds;
GetDItem(gSettingsDialog,
MINS_RADIO, itemType,
itemHandle, itemRect);
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SetCtlValue(ControlHandle
(itemHandle), OFF);
GetDItem(gSettingsDialog,
SECS_RADIO, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle
(itemHandle), ON);
GetDItem(gSettingsDialog,
S_OR_M_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, 'seconds');
GetDItem(gSettingsDialog,
TIME_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, gDefaultSecsH”*);
end;
MINS_RADIO:
begin
gSeconds_or_minutes := minutes;
GetDItem(gSettingsDialog,
SECS_RADIO, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle
(itemHandle), OFF);
GetDItem(gSettingsDialog,
MINS_RADIO, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle
(itemHandle), ON);
GetDItem(gSettingsDialog,
S_OR_M_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, '"minutes');
GetDItem(gSettingsDialog,
TIME_FIELD, itemType,
itemHandle, itemRect);
SetIText(itemHandle, gDefaultMinsH”?);
end;
end;
end;

——————— > HandleFileChoice <--}

procedure HandleFileChoice (thelItem: INTEGER);

timeString: Str255;
countDownTime: LONGINT;
itemType: INTEGER;
itemRect: Rect;
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itemHandle: Handle;
dummy: OSErr;
fileMenu: MenuHandle;
begin
fileMenu := GetMHandle(FILE_MENU_ID);
case theltem of
CHANGE_ITEM:
HandleDialog;
START_STOP_ITEM:
if gCounting then
begin
gCounting := FALSE;
SetItem(fileMenu, theltem, 'Start
Countdown');
end
else
begin
HiliteMenu(0);
GetDItem(gSettingsDialog, TIME_FIELD,
itemType, itemHandle, itemRect);
GetIText(itemHandle, timeString);
StringToNum(timeString, countDownTime);

DisableItem(fileMenu, CHANGE_ITEM);
SetItem(fileMenu, theltem, 'Stop
Countdown');
CountDown(countDownTime);
Enableltem(fileMenu, CHANGE_ITEM);
Setltem(fileMenu, theltem, 'Start
Countdown');
end;
KILL_ITEM:
begin
dummy := NMRemove(QElLemPtr(@gMyNMRec));
HUnlock(Handle(gNotifyStrH));
DisablelItem(fileMenu, KILL_ITEM);
gNotify_set := FALSE;
end;
QUIT_ITEM:
begin
gCounting := FALSE;
gbone := TRUE;
end;

{-————————— > HandleAppleChoice <--3

procedure HandleAppleChoice (theltem: INTEGER);
var
accName: Str255;
accNumber, itemNumber, dummy: INTEGER;
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appleMenu: MenuHandle;
begin
case theltem of
ABOUT_ITEM:
dummy := NoteAlert(ABOUT_ALERT, nil);
otherwise
begin

appleMenu := GetMHandle(APPLE_MENU_ID);

GetItem(appleMenu, theltem, accName);
accNumber := OpenDeskAcc(accName);
end;
end;
end;

{-————————— > HandleMenuChoice <--}

procedure HandleMenuChoice (menuChoice: LONGINT);
var
theMenu, theltem: INTEGER;
begin
if menuChoice <> 0 then
begin
theMenu := HiWord(menuChoice);
theltem := LoWord(menuChoice);

case theMenu of
APPLE_MENU_ID:
HandleAppleChoice(theltem);
FILE_MENU_ID:
HandleFileChoice(theltem);
end;

HiliteMenu(0);
end;

{-——mmrrer - > HandleMouseDown <--1}

procedure HandleMouseDown;
var
whichWindow: WindowPtr;
thePart: INTEGER;
menuChoice, windSize: LONGINT;
begin

thePart := FindWindow(gTheEvent.where, whichWindow);

case thePart of
inMenuBar:
begin

menuChoice := MenuSelect(gTheEvent.where);
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HandleMenuChoice(menuChoice);
end;
inSysWindow:
SystemClick(gTheEvent, whichWindow);
inDrag:
DragWindow(whichWindow, gTheEvent.where,
screenBits.bounds);
inGoAway:
gbone := TRUE;
end;
end;

{----—————————— > HandleEvent <--}

procedure HandleEvent;
var
theChar: CHAR;
dummy: BOOLEAN;
begin
dummy := WaitNextEvent(everyEvent, gTheEvent, SLEEP, nil);

case gTheEvent.what of
mouseDown:
HandleMouseDown;
keyDown, autoKey:
begin
theChar := CHR(BitAnd(gTheEvent.message,
charCodeMask));
if (BitAnd(gTheEvent.modifiers, cmdKey) <> 0)
then
HandleMenuChoice(MenuKey(theChar));
end;

{--——————————— > MainLoop <--3}

procedure MainLoop;
begin
gbone := FALSE;
gCounting := FALSE;
gNotify_set := FALSE;

while gbone = FALSE do
HandleEvent;
end;
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e > NotifyInit <--}

procedure NotifylInit;

begin

gNotifyStrH := GetString(BASE_RES_ID);
gMyNMRec.qType := nmType;,
gMyNMRec.nmMark := MARK_APPLICATION;
gMyNMRec.nmResp := nil;

end;

S > MenuBarInit <--1}

procedure MenuBarlInit;
var
myMenuBar: Handle;
aMenu: MenuHandle;
begin
myMenuBar := GetNewMBar(BASE_RES_ID);
SetMenuBar(myMenuBar);
DisposHandle(myMenuBar);

aMenu := GetMHandle (APPLE_MENU_ID);
AddResMenu(aMenu, 'DRVR');

DrawMenuBar;

{mmmm - > DialogInit <--}%

procedure DialogInit;
var
itemType: INTEGER;
itemRect: Rect;
itemHandle: Handle;
begin
gbefaultSecsH
gbefaultMinsH

GetString(DEFAULT_SECS_ID);
GetString(DEFAULT_MINS_ID);

gSettingsDialog := GetNewDialog(BASE_RES_ID, nil,
WindowPtr(-1));
GetDItem(gSettingsDialog, SECS_RADIO, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle), ON);
GetDItem(gSettingsDialog, SOUND_ON_BOX, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(itemHandle), ON);
GetDItem(gSettingsDialog, ICON_ON_BOX, itemType,
itemHandle, jtemRect);
SetCtlValue(ControlHandle(itemHandle), ON);
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GetDItem(gSettingsDialog, ALERT_ON_BOX, itemType,
itemHandle, itemRect);
SetCtlValue(ControlHandle(jtemHandle), ON);

gSeconds_or_minutes := seconds;
end;

{-———————————— > SyséOrlLater <--3%

function Sysé0OrLater: BOOLEAN;
var
status: OSErr;
SysEnvData: SysEnvRec;
dummy: INTEGER;
begin
status := SysEnvirons(SYS_VERSION, SysEnvData);
if (status <> noErr) or (SysEnvData.systemVersion
< $0600) then
begin
dummy := StopAlert(BAD_SYS_ALERT, nil);
Sysé0OrLater := FALSE;
end
else
Sysé0rLater := TRUE;
end;

{——mmmme > Reminder <--}

begin
if SyséOrLater then
begin
DialogInit;
MenuBarlInit;
NotifyInit;

MainLoop;

end;
end.

Chapter 7: WindowMaker.p

program WindowMaker;
const
BASE_RES_ID = 400;

APPLE_MENU_ID = 400;
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FILE_MENU_ID
EDIT_MENU_ID

ABOUT_ITEM = 1;
ABOUT_ALERT = 400
ERROR_ALERT_ID =

401;
402;

401;

NO_MBAR = BASE_RES_ID;
NO_MENU = BASE_RES_ID + 1;

NO_PICTURE = BASE_RES_ID + 2;
NO_WIND = BASE_RES_ID + 3;

NEW_ITEM =
CLOSE_ITEM 2;
QUIT_ITEM = 3;

1;

UNDO_ITEM = 1;
CUT_ITEM = 3;
COPY_ITEM = 4

’
PASTE_ITEM = 5;
CLEAR_ITEM = 6;

EDGE_THRESHOLD = 30;

WINDOW_HOME_LEFT =

WINDOW_HOME_TOP

NEW_WINDOW_OFFSET

MIN_SLEEP = 60;

LEAVE_WHERE_IT_IS

WNE_
UNIMPL_TRAP_NUM

NIL_STRING = '';

HOPELESSLY_FATAL_ERROR = 'Game over,

var

gbDone, gWNEImplemented:
EventRecord;
gNewWindowTop:

gTheEvent:
gNewWindowLeft,

5;
45 ;
= 20;

= FALSE;

TRAP_NUM = $60;

$9F;

ErrorHandler <--}

procedure ErrorHandler (stringNum:

var

begin

errorStringH:

StringHandle;

dummy: INTEGER;

Boolean;

INTEGER;

INTEGER);

.
man'!';
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errorStringH := GetString(stringNum);
if errorStringH = nil then
ParamText (HOPELESSLY_FATAL_ERROR, NIL_STRING,
NIL_STRING, NIL_STRING)
else

ParamText(errorStringH**, NIL_STRING, NIL_STRING,
NIL_STRING);

dummy := StopAlert(ERROR_ALERT_ID, nil);
ExitToShell;
end;

{-——————————— > CenterPict <--}

procedure CenterPict (thePicture: PicHandle;

var myRect:
Rect);

var
windRect, pictureRect: Rect;
begin
windRect :=
pictureRect

: myRect;
ct ==
myRect.top :=

thePicture*”.picFrame;
(windRect.bottom - windRect.top -

(pictureRect.bottom - pictureRect.top)) div
2 + windRect.top;

myRect.bottom := myRect.top + (pictureRect.bottom -
pictureRect.top);
myRect.left := (windRect.right - windRect.left -
(pictureRect.right - pictureRect.left))
div 2 + windRect.left;
myRect.right := myRect.left + (pictureRect.right -

pictureRect.left);
end;

---------------- > DrawMyPicture <--}

procedure DrawMyPicture (pictureWindow: WindowPtr);
var

myRect: Rect;
thePicture: PicHandle;
begin
myRect := pictureWindow”.portRect;

thePicture := GetPicture(BASE_RES_ID);
if thePicture = nil then

ErrorHandler(NO_PICTURE);

CenterPict(thePicture, myRect);
SetPort(pictureWindow);

DrawPicture(thePicture, myRect);
end;
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{--——————- > CreateWindow <--}

procedure CreateWindow;
var
theNewestWindow: WindowPtr;
begin
theNewestWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(-1)>);
if theNewestWindow = nil then
ErrorHandler (NO_WIND);

if ((screenBits.bounds.right - gNewWindowLeft) <
EDGE_THRESHOLD) or ((screenBits.bounds.bottom -
gNewWindowTop) < EDGE_THRESHOLD) then
begin

gNewWindowLeft := WINDOW_HOME_LEFT;

gNewWindowTop := WINDOW_HOME_TOP;

end;

MoveWindow(theNewestWindow, gNewWindowLeft, gNewWindowTop,
LEAVE_WHERE_IT_IS);

gNewWindowLeft := gNewWindowLeft + NEW_WINDOW_OFFSET;

gNewWindowTop := gNewWindowTop + NEW_WINDOW_OFFSET;

ShowWindow(theNewestWindow) ;

{--————————— > HandleEditChoice <--}

procedure HandleEditChoice (theltem: INTEGER);
var
dummy: Boolean;
begin
dummy := SystemEdit(theltem - 1);
end;

{--—————————— > HandleFileChoice <--}%
procedure HandleFileChoice (theItem: INTEGER);

var
whichWindow: WindowPtr;

begin
case theltem of
NEW_ITEM:
CreateWindow;
CLOSE_ITEM:
begin
whichWindow := FrontWindow;

if whichWindow <> nil then
DisposeWindow(whichWindow);
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end;
QUIT_ITEM:
gbone := TRUE;
end;
end;
{————————— > HandleAppleChoice <--}

procedure HandleAppleChoice (thelItem: INTEGER);
var
accName: Str255;
accNumber, itemNumber, dummy: INTEGER;
aMenu: MenuHandle;
begin
case theltem of
ABOUT_ITEM:
dummy := NoteAlert(ABOUT_ALERT, nil);
otherwise
begin
aMenu := GetMHandle(APPLE_MENU_ID);
GetItem(aMenu, theltem, accName);
accNumber := OpenDeskAcc(accName);
end;

{0 > HandleMenuChoice <--}

procedure HandleMenuChoice (menuChoice: LONGINT);
var
theMenu, theltem: INTEGER;

begin
if menuChoice <> 0 then
begin
theMenu := HiWord(menuChoice);
theItem := LoWord(menuChoice);

case theMenu of
APPLE_MENU_ID:
HandleAppleChoice(theltem);
FILE_MENU_ID:
HandleFileChoice(theltem);
EDIT_MENU_ID:
HandleEditChoice(theltem);
end;

HiliteMenu(0);
end;
end;
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{-——————————— > IsDAWindow <--}
function IsDAWindow (whichWindow: WindowPtr): BOOLEAN;
begin
if whichWindow = nil then
IsDAWindow := FALSE
else
IsDAWindow := (WindowPeek(whichWindow)”.windowKind < 0);
end;
{--————————— > AdjustMenus <--1}

procedure AdjustMenus;
var
aMenu: MenuHandle;

begin
aMenu := GetMHandle(FILE_MENU_ID);
if FrontWindow = nil then
DisableItem(aMenu, CLOSE_ITEM)
else

EnableItem(aMenu, CLOSE_ITEM);

aMenu := GetMHandle(EDIT_MENU_ID);
if IsDAWindow(FrontWindow) then
begin
EnableItem(aMenu, UNDO_ITEM);
Enableltem(aMenu, CUT_ITEM);
Enableltem(aMenu, COPY_ITEM);
EnableItem(aMenu, PASTE_ITEM);
Enableltem(aMenu, CLEAR_ITEM);
end
else
begin
DisableItem(aMenu, UNDO_ITEM);
DisableItem(aMenu, CUT_ITEM);
Disableltem(aMenu, COPY_ITEM);
DisableItem(aMenu, PASTE_ITEM);
DisableItem(aMenu, CLEAR_ITEM);

e > HandleMouseDown <--1}

procedure HandleMouseDown;
var
whichWindow: WindowPtr;
thePart: INTEGER;
menuChoice, windSize: LONGINT;
begin
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thePart := FindWindow(gTheEvent.where, whichWindow);
case thePart of
inMenuBar:
begin
AdjustMenus;
menuChoice := MenuSelect(gTheEvent.where);
HandleMenuChoice(menuChoice);
end;
inSysWindow:
SystemClick(gTheEvent, whichWindow);
inDrag:
DragWindow(whichWindow, gTheEvent.where,
screenBits.bounds);
inGoAway:
DisposeWindow(whichWindow);
inContent:
SelectWindow(whichWindow);

{-——————————— > HandleEvent <--}

procedure HandleEvent;
var
theChar: CHAR;
dummy: BOOLEAN;
oldPort: GrafPtr;
begin
if gWNEImplemented then
dummy := WaitNextEvent(everyEvent, gTheEvent,
MIN_SLEEP, nil)

else
begin
SystemTask;
dummy := GetNextEvent(everyEvent, gTheEvent);
end;

case gTheEvent.what of
mouseDown:
HandleMouseDown;
keyDown, autoKey:
begin
theChar := CHR(BitAnd(gTheEvent.message,
charCodeMask));
if (BitAnd(gTheEvent.modifiers, cmdKey) <> 0)
then
begin
AdjustMenus;
HandleMenuChoice(MenuKey(theChar));
end;
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end;
updateEvt:
if not IsDAWindow(WindowPtr(gTheEvent.message))
then
begin
GetPort(oldPort);
SetPort(WindowPtr(gTheEvent.message));
BeginUpdate(WindowPtr(gTheEvent.message));
DrawMyPicture(WindowPtr(gTheEvent.message));
EndUpdate(WindowPtr(gTheEvent.message));
SetPort(oldPort);
end;

{-———- > MainLoop <--}

procedure MainLoop;

begin
gbone := FALSE;
gNewWindowLeft := WINDOW_HOME_LEFT;
gNewWindowTop := WINDOW_HOME_TOP;

gWNEImplemented := (NGetTrapAddress(WNE_TRAP_NUM,
ToolTrap) <> NGetTrapAddress
(UNIMPL_TRAP_NUM, ToolTrap));
while (gbone = FALSE) do
HandleEvent;
end;

{~mmmmm e > MenuBarInit <--}%

procedure MenuBarInit;
var
myMenuBar: Handle;
aMenu: MenuHandle;

begin
myMenuBar := GetNewMBar(BASE_RES_ID);
if myMenuBar = nil then

ErrorHandler (NO_MBAR) ;
SetMenuBar(myMenuBar);

aMenu := GetMHandle(APPLE_MENU_ID);
if aMenu = nil then

ErrorHandler (NO_MENU) ;
AddResMenu(aMenu, 'DRVR');

aMenu := GetMHandle(EDIT_MENU_ID);
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if aMenu = nil then
ErrorHandler (NO_MENU) ;

aMenu := GetMHandle(FILE_MENU_ID);
if aMenu = nil then
ErrorHandler (NO_MENU);

DrawMenuBar;
end;

{--——————————— > WindowMaker <--}

begin
MenuBarlnit;

MainLoop;
end.

Chapter 7: ShowClip.p

program ShowClip;
const
BASE_RES_ID = 400;
ERROR_ALERT_ID = BASE_RES_ID + 1;
NO_WIND = BASE_RES_ID;
EMPTY_SCRAP = BASE_RES_ID + 1;

NIL_STRING = '';
HOPELESSLY_FATAL_ERROR = 'Game over, man!';

var
gClipWindow: WindowPtr;

{-———--——— - > ErrorHandler <--}

procedure ErrorHandler (stringNum: INTEGER);
var
errorStringH: StringHandle;
dummy: INTEGER;

begin
errorStringH := GetString(stringNum);
if errorStringH = nil then

ParamText (HOPELESSLY_FATAL_ERROR, NIL_STRING,
NIL_STRING, NIL_STRING)
else
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ParamText(errorStringH**, NIL_STRING, NIL_STRING,
NIL_STRING);

dummy := StopAlert(ERROR_ALERT_ID, nil);
ExitToShell;
end;

{---—————————— > CenterPict <--}

procedure CenterPict (thePicture: PicHandle; var myRect:
Rect);
var
windRect, pictureRect: Rect;
begin
windRect := myRect;
pictureRect := thePicture??.picFrame;
myRect.top := (windRect.bottom - windRect.top -
(pictureRect.bottom - pictureRect.top))
div 2 + windRect.top;
myRect.bottom := myRect.top + (pictureRect.bottom -
pictureRect.top);
myRect.left := (windRect.right - windRect.left -
(pictureRect.right - pictureRect.left))
div 2 + windRect.left;
myRect.right := myRect.left + (pictureRect.right -
pictureRect.left);

{-——————————— > MainLoop <--1}

procedure MainLoop;
var
myRect: Rect;
clipHandle: Handle;
length, offset: LONGINT;
begin
clipHandle := NewHandle(0);
length := GetScrap(clipHandle, 'TEXT', offset);
if Llength < 0 then
begin
length := GetScrap(clipHandle, 'PICT', offset);
if length < 0 then
ErrorHandler CEMPTY_SCRAP)
else
begin
myRect := gClipWindow”.portRect;
CenterPict(PicHandle(clipHandle),
myRect);



480 Macintosh Programming Primer

DrawPicture(PicHandle(clipHandle), myRect);
end;

end
else

begin
HLock(clipHandle);
TextBox(Ptr(clipHandle”?), Llength,

thePort”.portRect, teJustLeft);

HUnlock(clipHandle);
end;

while not Button do
begin
end;

{o—mmmmr > WindowlInit <--)}

procedure WindowlInit;
begin
gClipWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr (-1));

if gClipWindow = nil then
ErrorHandler(NO_WIND) ;

ShowWindow(gClipWindow);
SetPort(gClipWindow);
end;

S > ShouwClip <--}

begin
WindowInit;
MainLoop;
end.

Chapter 7: PrintPICT.p

program PrintPICT;
uses
Printing;

const
HEADER_SIZE
BASE_RES_ID

512;
400;
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ERROR_ALERT_ID = BASE_RES_ID;
CANT_OPEN_FILE = BASE_RES_ID;
GET_EOF_ERROR = BASE_RES_ID + 1;
HEADER_TOO_SMALL = BASE_RES_ID + 2;
OUT_OF_MEMORY = BASE_RES_ID + 3;
CANT_READ_HEADER = BASE_RES_ID + 4;
CANT_READ_PICT = BASE_RES_ID + 5;

NIL_STRING = '';
IGNORED_STRING = NIL_STRING;
HOPELESSLY_FATAL_ERROR = 'Game over, man!';

var
gPrintRecordH: THPrint;
gReply: SFReply;

{-—————————— > ErrorHandler <--}

procedure ErrorHandler (stringNum: INTEGER);
var
errorStringH: StringHandle;
dummy: INTEGER;
begin
errorStringH := GetString(stringNum);
if errorStringH = nil then
ParamText(HOPELESSLY_FATAL_ERROR, NIL_STRING,
NIL_STRING, NIL_STRING)
else
ParamText(errorStringH**, NIL_STRING, NIL_STRING,
NIL_STRING);

dummy := StopAlert(ERROR_ALERT_ID, nil);
ExitToShell;
end;

{----———————— > PrintPictFile <--}

procedure PrintPictFile (reply: SFReply);
var
srcFile: INTEGER;
printPort: TPPrPort;
printStatus: TPrStatus;
thePict: PicHandle;
pictHeader: packed array[O..HEADER_SIZE] of CHAR;
pictSize, headerSize: LONGINT;
dummy: OSErr;
begin
if (FSOpen(reply.fName, reply.vRefNum, srcFile)
<> noErr) then
ErrorHandler (CANT_OPEN_FILE);



482

Macintosh Programming Primer

if (GetEOF(srcFile, pictSize) <> noErr) then
ErrorHandler(GET_EOF_ERROR);

headerSize := HEADER_SIZE;
if (FSRead(srcFile, headerSize, apictHeader) <> noErr)
then ErrorHandler(CANT_READ_HEADER);

pictSize := pictSize - HEADER_SIZE;
if pictSize <= 0 then
ErrorHandler (HEADER_TOO_SMALL);

thePict := PicHandle(NewHandle(pictSize));
if thePict = nil then
ErrorHandler(OUT_OF_MEMORY) ;

HLock(Handle(thePict));

if FSRead(srcFile, pictSize, Ptr(thePict?)) <> noErr then
ErrorHandler (CANT_READ_PICT);

dummy := FSClose(srcFile);

printPort := PrOpenDoc(gPrintRecordH, nil, nil);
PrOpenPage(printPort, nil);

DrawPicture(thePict, thePict**.picFrame);
PrClosePage(printPort);

PrCloseDoc(printPort);

PrPicFile(gPrintRecordH, nil, nil, nil, printStatus);

HUnlock(Handle(thePict));
end;

(e > DoDialogs <--}

function DoDialogs: BOOLEAN;
var
keepGoing: BOOLEAN;
begin
keepGoing := PrStlDialog(gPrintRecordH);

if keepGoing then
DoDialogs := PrJobDialog(gPrintRecordH)
else
DoDialogs

FALSE;
end;
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{-—————————— > GetFileName <--2

procedure GetFileName (var replyPtr: SFReply);
var
myPoint: Point;
typeList: SFTypelList;
numTypes: INTEGER;

begin
myPoint.h := 100;
myPoint.v := 100;
typeList[0] := '"PICT';

numTypes := 1;
SFGetFile(myPoint, IGNORED_STRING, nil, numTypes,
typelList, nil, replyPtr);

end;
{-———————————— > Printlnit <--}
procedure Printlnit;
begin
gPrintRecordH := THPrint(NewHandle(sizeof(TPrint)));
PrOpen;
PrintDefault(gPrintRecordH);
end;
{-—-——————— > PrintPICT <--1}
begin

PrintInit;

GetFileName(gReply);

if gReply.good then
begin

if DoDialogs then
PrintPictFile(gReply);
end;
end.

Chapter 7: Pager.p

program Pager;
const
BASE_RES_ID = 400;

SCROLL_BAR_PIXELS = 16;

MIN_SLEEP = 0;
NIL_REF_CON = 0;
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WNE_TRAP_NUM = $60;
UNIMPL_TRAP_NUM = $9F;

ERROR_ALERT_ID = BASE_RES_ID + 1;
NO_WIND = BASE_RES_ID;

NO_PICTS = BASE_RES_ID + 1;
CANT_LOAD_PICT = BASE_RES_ID + 2;

NIL_STRING = "'';

NIL_TITLE = NIL_STRING;

VISIBLE = TRUE;

START_VALUE = 1;

MIN_VALUE = 1;

HOPELESSLY_FATAL_ERROR = 'Game over, man!';

var
gPictWindow: WindowPtr;
gScrollBarHandle: ControlHandle;
gbone, gWNEImplemented: BOOLEAN;
gTheEvent: EventRecord;

{--———————————- > ErrorHandler <--}

procedure ErrorHandler (stringNum: INTEGER);
var
errorStringH: StringHandle;
dummy: INTEGER;
begin
errorStringH := GetString(stringNum);
if errorStringH = nil then
ParamText(HOPELESSLY_FATAL_ERROR, NIL_STRING,
NIL_STRING, NIL_STRING)
else
ParamText(errorStringHA*, NIL_STRING, NIL_STRING,
NIL_STRING);

dummy := StopAlert(ERROR_ALERT_ID, nil);
ExitToShell;
end;

(e > CenterPict <--}

procedure CenterPict (thePicture: PicHandle; var myRect:
Rect);
var
windRect, pictureRect: Rect;
begin
windRect := myRect;
pictureRect := thePicture**.picFrame;
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myRect.top := (windRect.bottom - windRect.top -
(pictureRect.bottom - pictureRect.top))
div 2 + windRect.top;
myRect.bottom := myRect.top + (pictureRect.bottom -
pictureRect.top);
myRect.left := (windRect.right - windRect.left -
(pictureRect.right - pictureRect.left))
div 2 + windRect.left;
myRect.right := myRect.left + (pictureRect.right -
pictureRect.left);
end;

{--—————————— > UpdateMyWindow <--}

procedure UpdateMyWindow (drawingWindow: WindowPtr);
var
currentPicture: PicHandle;
drawingClipRect, myRect: Rect;
tempRgn: RgnHandle;

begin
tempRgn := NewRgn;
GetClip(tempRgn);
myRect := drawingWindow”.portRect;
myRect.right := myRect.right - SCROLL_BAR_PIXELS;

EraseRect(myRect);

currentPicture := PicHandle(GetIndResource('PICT',
GetCtlValue
(gScrollBarHandle)));

if currentPicture = nil then
ErrorHandler (CANT_LOAD_PICT);

CenterPict(currentPicture, myRect);

drawingClipRect := drawingWindow”.portRect;

drawingClipRect.right := drawingClLipRect.right -
SCROLL_BAR_PIXELS;

ClipRect(drawingClipRect);

DrawPicture(currentPicture, myRect);
SetClip(tempRgn);

DisposeRgn(tempRgn);
end;
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{--———-—————— > ScrollProc <--}

procedure ScrollProc (theControl: ControlHandle; theCode:
INTEGER);
var
curControlValue, maxControlValue, minControlValue:
INTEGER;
begin
maxControlValue
curControlValue :
minControlValue

GetCtlMax(theControl);
GetCtlValue(theControl);
GetCtlMin(theControl);

case theCode of
inPageDown, inDownButton:
if curControlValue < maxControlValue then
curControlValue := curControlValue + 1;
inPageUp, inUpButton:
if curControlValue > minControlValue then

curControlValue := curControlValue - 1;
end;
SetCtlValue(theControl, curControlValue);
end;
{---——————————— > SetUpScrollBar <--3}

procedure SetUpScrollBar;
var
vScrollRect: Rect;
numPictures: INTEGER;
begin
numPictures := CountResources('PICT"');
if numPictures <= 0 then
ErrorHandler(NO_PICTS);
vScrollRect := gPictWindow”.portRect;
vScrollRect.top := vScrollRect.top - 1;
vScrollRect.bottom := vScrollRect.bottom + 1;
vScrollRect.left := vScrollRect.right -
SCROLL_BAR_PIXELS + 1;
vScrollRect.right := vScrollRect.right + 1;
gScrollBarHandle := NewControl(gPictWindow,
vScrollRect, NIL_TITLE,
VISIBLE, START_VALUE,
MIN_VALUE, numPictures,
scrollBarProc,
NIL_REF_CON);

end;



Appendix B: Code Listings 487

{--————————————— > HandleMouseDown <--}

procedure HandleMouseDown;
var
whichWindow: WindowPtr;
thePart: INTEGER;
thePoint: Point;
theControl: ControlHandle;
begin
thePart := FindWindow(gTheEvent.where, whichWindow);
case thePart of
inSysWindow:
SystemClick(gTheEvent, whichWindow);
inDrag:
DragWindow(whichWindow, gTheEvent.where,
screenBits.bounds);
inContent:
begin
thePoint := gTheEvent.where;
GlobalToLocal(thePoint); .
thePart := FindControl(thePoint, whichWindow,
theControl);
if theControl = gScrollBarHandle then

begin
if thePart = inThumb then
begin
thePart := TrackControl
(theControl, thePoint,
nil);
UpdateMyWindow(whichWindow);
end
else
begin
thePart := TrackControl
(theControl, thePoint,
@ScrollProc);
UpdateMyWindow(whichWindow);
end;
end;

end;
inGoAway:
gbone := TRUE;
end;
end;
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{---———-——————— > HandleEvent <--}

procedure HandleEvent;
var
dummy: BOOLEAN;
begin
if gWNEImplemented then
dummy := WaitNextEvent(everyEvent, gTheEvent,
MIN_SLEEP, nil)

else
begin
SystemTask;
dummy := GetNextEvent(everyEvent, gTheEvent);
end;

case gTheEvent.what of
mouseDown:
HandleMouseDown;
updateEvt:
begin
BeginUpdate(WindowPtr(gTheEvent.message));
DrawControls(WindowPtr(gTheEvent.message));
UpdateMyWindow(WindowPtr(gTheEvent.message));
EndUpdate(WindowPtr(gTheEvent.message));
end;

S — > MainLoop <--1}

procedure MainLoop;
begin
gbone := FALSE;

gWNEImplemented := (NGetTrapAddress(WNE_TRAP_NUM,
ToolTrap) <> NGetTrapAddress
(UNIMPL_TRAP_NUM, ToolTrap));
while (gbone = FALSE) do
HandleEvent;
end;

{-————————————— > WindowlInit <--2

procedure WindowInit;
begin
gPictWindow := GetNewWindow(BASE_RES_ID, nil,
WindowPtr(- 1));
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if gPictWindow = nil then
ErrorHandler (NO_WIND);

SelectWindow(gPictWindow);

ShowWindow(gPictWindow);
SetPort(gPictWindow);

{--——————————— > Pager <--1}
begin

WindowlInit;

SetUpScrollBar;

MainLoop;
end.

Chapter 7: Sounder.p

program Sounder;

uses
Sound;

const
BASE_RES_ID = 400;
SYNCHRONOUS = FALSE;

ERROR_ALERT_ID = BASE_RES_ID + 1;
CANT_LOAD_BEEP_SND = BASE_RES_ID;
CANT_LOAD_MONKEY_SND = BASE_RES_ID + 1;
CANT_LOAD_KLANK_SND BASE_RES_ID + 2;
CANT_LOAD_BOING_SND BASE_RES_ID + 3;

NIL_STRING = '';

HOPELESSLY_FATAL_ERROR = 'Game over, man!';
BEEP_SND = 1;

MONKEY_SND = 2;

KLANK_SND = 3;

BOING_SND = 4;

~
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{—--——————————— > ErrorHandler <--3%

procedure ErrorHandler (stringNum: INTEGER);
var
errorStringH: StringHandle;
dummy: INTEGER;
begin
errorStringH := GetString(stringNum);
if errorStringH = nil then
ParamText (HOPELESSLY_FATAL_ERROR, NIL_STRING,
NIL_STRING, NIL_STRING)
else
ParamText(errorStringH**, NIL_STRING, NIL_STRING,
NIL_STRING);

dummy := StopAlert(ERROR_ALERT_ID, nil);
ExitToShell;
end;
{--—————————— > MakeSound <--}
procedure MakeSound;
var
soundHandle: Handle;
dummy: OSErr;
begin
soundHandle := GetResource('snd ', BEEP_SND);

if soundHandle = nil then
ErrorHandler (CANT_LOAD_BEEP_SND);

dummy := SndPlay(nil, soundHandle, SYNCHRONOUS);
soundHandle := GetResource('snd ', MONKEY_SND);

if soundHandle = nil then
ErrorHandler (CANT_LOAD_MONKEY_SND) ;

dummy := SndPlay(nil, soundHandle, SYNCHRONOUS);
soundHandle := GetResource('snd ', KLANK_SND);

if soundHandle = nil then
ErrorHandler(CANT_LOAD_KLANK_SND) ;

dummy := SndPlay(nil, soundHandle, SYNCHRONOUS);

soundHandle := GetResource('snd ', BOING_SND);
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if soundHandle = nil then
ErrorHandler(CANT_LOAD_BOING_SND);

dummy := SndPlay(nil, soundHandle, SYNCHRONOUS);
end;
{--——————— > Sounder <--}
begin

MakeSound;
end.
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Debugging
Techniques

One of the most frustrating
experiences in programming is
running up against a really tough
bug. In this appendix, we’ll discuss
some techniques for hunting down
bugs, and some others for avoiding
them in the first place.




Compilation Errors

The First Bugs you're likely to encounter will pop up during
compilation, when you’ve typed in your code and selected 6o from the
Project menu. When THINK Pascal asks you if you'd like to rebuild
your project, click Yes.

THINK Pascal will attempt to compile your program. More often
than not, it will not be able to complete its job. Let’s look at some of
the basic errors that occur.

Typing Mistakes

Because THINK Pascal has a “smart” editor, many typing mistakes
are found immediately, such as the space typed in between Show and
Window in Figure C.1.

Mistakes in typing that the editor doesn’t find are usually caught
by the compiler, which will display a bug alert. The one in Figure C.2
is straightforward, unlike others that may occur.

procedure Windowinit;

begin
gClockWindow := GetNew'Window(BASE_RES_ID, nil, WindowPtr(-1));
SetPort(gClockWindow);
Show Wimelewr € il J;

TextSize(CLOCK_SIZE);
end;

Figure C.1 THINK Pascal editor highlights typing mistakes.

l_ Semicolon (;) or END expected after the previous statement. l'

procedure Windowinit;

begin
gClock¥Window := GetNew'indow(BASE_RES_ID, nil, WindowPtr(-1));
SetPort(gClockWindow)
Showwindow(gClockWindow);

TextSize(CLOCK_SIZE);
end;

Figure C.2 Missing semicolon.
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Syntax errors are usually indicative of a misspelled keyword or
bad programming grammar. For example, if you misspell const or
type something like:

program Hello2;
const
VERTICAL_PIXEL := 50;

instead of

program Hello2;
const
VERTICAL_PIXEL = 50;

you’ll end up with a syntax error. This happens frequently. Carefully
review the line of code with the “thumbs down” in the left-hand
column. If you still can’t find the bug, check the previous line. Is
there a semicolon at the end of the line? Is there supposed to be one?
Another popular error message is the ®*4# has not been
declared alert. Sometimes this is the result of a missing
declaration, but often it’s the result of a misspelled variable name.

Indirect Compiler Errors

An example of a indirect compiler error is one caused by a missing
library file. For example, the printing program presented in Chapter
7 depended on the library file PrintCalls. Lib. This file is not one
of the two standard libraries automatically included by THINK
Pascal. If you leave out this file, you get a Link Failed alert with a
list of the procedures and functions that were undefined:

undefined: "PrJobDialog"
undefined: "PrintDefault"
undefined: "PrOpen"
undefined: "PrPicFile"
undefined: "PrStlDialog"
undefined: "PrOpenPage"
undefined: "PrClosePage"”
undefined: "PrOpenDoc"
undefined: "PrCloseDoc"

The real trick is to figure out which file to add to your project.
Chapter 7 lists all the library files not automatically included by
THINK Pascal. You'll find these files in the Libraries folder on
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one of your THINK Pascal disks. The files are well named, so picking
a likely candidate shouldn’t be too hard. Use the THINK Pascal Find
facility to search for the missing type or global variable.

Linker Errors

If you call a procedure or function in your program that was never
declared, you’ll get a Not Declared alert with the “thumbs down”
displayed at the line containing the procedure or function that the
linker couldn’t locate. This error is often the result of a misspelled
procedure name, such as the following:

sysBeeep( 20 );

The compiler will accept this line because it will assume that
you’ve written a routine called sysBeeep that will be provided at
link time.

Improving Your Debugging Technique

Once your program compiles, your next step is to get the bugs out.
One of the best ways to debug a Mac program is to use the debugging
utilities in THINK Pascal or the TMON debugger from ICOM Simu-
lations. Debuggers are real life-savers.

No matter which debugging tool you use, there are some things
you can do to improve your debugging technique.

Being a Good Detective

When your program crashes or exhibits some unusual behavior, you
have to be a detective. Did the system error occur just before your
dialog box was scheduled to appear? Did those wavy lines start
appearing immediately after you clicked on the OK button?

The key to being a good detective is having a good surveillance tech-
nique. Try to establish a definite pattern in your program’s mis-
behavior. Can you pinpoint exactly where in your code things started to
go awry? These clues will help you home in on the offending code.

If you can’t tell by observation exactly when things went sour,
don’t give up. You can always use the binary method of bug control.
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The Binary Method

The key to the binary method lies in establishing good boundary
conditions for the bug. First, you’ll need to establish a lower limit, a
place in your code at which you feel fairly certain the bug has not yet
occurred. You'd like the lower limit to be as close to the actual bug as
possible, but make sure the bug has not yet happened.

Next, establish an upper limit in your code, a point by which
you're certain the bug has occurred (because the system has crashed,
or the screen has turned green, or whatever).

To use the binary method, split the difference between the upper
and lower limits. If the bug still has not occurred, split the difference
again. Now, if the bug has occurred, you have a new upper limit. By
repeating this procedure, you’ll eventually locate the exact line of
source code in which the bug occurs.

There are several different ways to split the difference between
two lines of source code. If you're using a debugger, you can set a
breakpoint halfway between the lines of code representing the upper
and lower limits. Did you hit the breakpoint without encountering
the bug? If so, set a new breakpoint, halfway between this one and
the upper limit.

If you don’t have a debugger, use a ROM call like SysBeep to give
you a clue. Did you hear the beep before the bug occurred? If so, put a
new SysBeep halfway between the old one and the upper limit. The
nice thing about using SysBeep is that it is reasonably
nonintrusive, unlike putting up a new window and drawing some
debugging information in it, which tends to interfere with your
program’s basic algorithm.

Recommended Reading

In closing, we’d like to recommend some good reading material: your
THINK Pascal User Manual! The User Manual is a treasure trove of
valuable tips for writing and debugging Mac programs. The more you
know about the Macintosh and the THINK Pascal development
environment, the better you’ll be at debugging your programs.
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Building
Hypercard XCMDs

The introduction of HyperCard in
August 1987 caused quite a stir in
the Macintosh world. A complete
programming environment in its own
right, HyperCard became even richer
with the addition of XCMDs and
XFCNs. Now you can access the raw
power of THINK Pascal from

inside HyperCard.




HypPERCARD COMES WITH its own powerful programming language:
HyperTalk. The designers of HyperTalk thoughtfully provided a
mechanism for adding extensions to the HyperTalk command set.
These extensions are code resources of type XCMD and XFCN.

XCMDs (X-Commands) take a pointer to a record as input from
HyperCard, perform some calculations, put the results back into the
record, and return to the calling script. X FCNs (X-functions) take a
pointer to the same record as input, perform the same types of
calculations, but return the results as a Pascal function would.

We've written an XCMD (called XChooser) that puts the Chooser
name in the record and returns to HyperCard. A typical call of
XChooser looks like this:

XChooser
Put the result into card field 1

We also created an XF CN (called FChooser) that performs the same
service. A typical call of FChooser looks like this:

Put FChooser() into card field 1

The source code for FChooser and XChooser is identical. Although
this appendix presents the steps necessary to build an XCMD, you can
use the same project to build an XFCN by selecting Set Project
Type... from the Project menu and changing the resource type from
XCMD to XFCN. We’ve included the source code (as well as a
HyperCard test stack and a resource mover stack) on the Mac Primer
source code disk (use the coupon on the last page).

The XChooser XCMD

Create a new folder in your development folder called XChooser.
Create a new project in the XChooser folder called XChooser ..
Select Set Project Type... from the Project menu and click the
Code Resource icon on the left side of the dialog box. Next, fill in
the dialog according to the specifications in Figure D.1. Click OK to
save your changes.
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I——%— — File Information

Type: Creator: [ Bundle Bit

Application
— Resource Information
Gl Name:

Desk Accessory

[ Custom Header

.................................

Muiti-Segment

Mask:

Figure D.1 Set Project Type... dialog box.

Next, you'll need to add some files to the project that are necessary
for creating stand-alone code resources that work with HyperCard.
First, you'll replace the file Runtime. Llib with its code resource
counterpart, DRVRRuntime. Lib. Click on the file Runtime.lib in
the project window. Remove it from the project by selecting Remove
from the Project menu. The file Runtime. lib should disappear
from the project window.

Select Add File... from the Project menu and add the files
DRVRRuntime.lib, HyperXLib.lib, and HyperXCmd.p to the
project. All three files can be found within the THINK Pascal folder.
DRVRRuntime.lib and HyperXLib.lib are in the Libraries
subfolder. HyperXCmd.p isin the Inter faces subfolder.

Next, create a new source code file and type in the following code:

unit DummyUnit;
interface
uses
HyperXCmd;

procedure Main (paramPtr: XCmdPtr);

implementation
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procedure Main (paramPtr: XCmdPtr);
var
chooserStr255H: StringHandle;
begin
chooserStr255H := GetString(-16096);
HLock(Handle(chooserStr255H));
paramPtr*A.returnValue :=
PasToZero(paramPtr, Str255(chooserStr255H*%));
HUnlock(Handle(chooserStr255H));
end;
end.

Save the file as XChooser.p and add the file to the project. Next,
rearrange the order of the project files, using the hand cursor that
appears when the mouse is inside the project window. Drag the files
up or down until the order matches that of Figure D.2. Now you’re
ready to build the code resource.

S[J=—— HChooser.N =——=—Mg|
Options  File (by build order) Size |&

DRYRRuntime.lib 0
Interface lib i)
i HypersLib.lib 0 o
[CIM ¥ R Hyper¥Crnd.p (n O
[CIH] ¥ R XChooser.p Ty

&

Figure D.2 XChooser’s project window.

O

=

Building the XChooser Code Resource

Select Build Code Resource... from the Project menu. You'll be
prompted for a file name. Save the XCMD as XChooser Resource.
To add the XCMD to your HyperCard stack, use ResEdit to copy the
XCMD resource in the file XChooser Resource into the resource
fork of your stack. This will automatically make the XCMD available
to your stack. If you copy the resource directly into the HyperCard
application itself, the XCMD will be available to all of your stacks.
Several different resource mover stacks are also available that allow
you to copy resources directly within HyperCard. One of these has
been included on the Mac Primer source code disk.
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The release of HyperCard 2.0 opened up a world of possibilities for
XCMD programmers. One key feature of HyperCard 2.0 is the addition
of external windows, windows that are created and controlled by your
XCcMD. When HyperCard receives an event associated with an external
window, it passes the event on to the XCMD. Here’s how this works.

As was described earlier, each XCMD receives a pointer to a record
as its sole parameter. The pointer and record are declared as follows:

XCmdPtr = ~XCmdBlock;

XCmdBlock = RECORD
paramCount: INTEGER;
params: ARRAY [1..161 OF Handle;
returnValue: Handle;
passFlag: BOOLEAN;
entryPoint: ProcPtr; {to call back to HyperCard}
request: INTEGER;
result: INTEGER;
inArgs: ARRAY [1..81 OF LONGINT;
outArgs: ARRAY [1..41 OF LONGINT;
END;

The first time your XCMD is called, it can create a new window by
calling either NewXWindow or GetNewXWindow. NewXWindow
takes the same parameters as NewWindow, and GetNewXWindow
takes the same parameters as GetNewWindow. Because THINK
Pascal 3.0 was released long before HyperCard 2.0, support for the
two external window routines was not built into THINK Pascal 3.0.
Check with Symantec technical support for information about the
THINK Pascal HyperCard 2.0 interface library.

Once your XCMD has created an external window, return control to
HyperCard. HyperCard will call the XCMD again as soon as an event
has occurred that concerns your XCMD’s window. HyperCard sets the
paramCount field to -1, telling your XCMD not to create a new
window, just to handle an event associated with an existing window.
If the paramCount field is set to -1, params[ 1 1 will be a handle
to an event data structure, XWEventInfo:



Appendix D: Building Hypercard XCMDs 505

XWEventInfoPtr = AXWEventInfo;
XWEventInfo = RECORD

event: EventRecord;

eventWindow: WindowPtr;

eventParams: ARRAYL 1..9 1 OF Longint;
eventResult: Handle;

END;

The event field behaves in much the same way as a standard
toolbox EventRecord.

Getting More Specific

There’s a lot more to HyperCard 2.0 XCMDs than we could cover in
this appendix. Several excellent texts on HyperCard 2.0 have been
published, and several more are in the works. Apple has published a
treatise entitled HyperCard: The Extended XCMD Interface. Get a
copy wherever you get your technical documentation.
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Index

About Timer command, 168
activateEvt event, 111-112, 129,
139-140
Add File... command, 37, 328
Add Resource command, 158
Add Window command, 37, 65, 77,
121
AdjustMenus procedure, 300
Adobe Type Manager, 74
Alarm settings dialog box, 253
Alert (ALRT) resource
see also Alerts
Pager program, 342
PrintPICT program, 326
Reminder program, 231-232
ShowClip program, 311
Sounder program, 359
Timer program, 169
WindowMaker program, 280
Alerts
see also Alert
algorithm, 218
Caution alerts, 217
definition of, 7, 208, 216, 218
Note alerts, 217
Notification Manager, 224-228
Stop alerts, 217
Algorithms
alert, 218
modal dialog box, 210

modeless dialog box, 211
ALRT menu, 169
altDBoxProc window, 50
app1Evt event, 113
app2Evt event, 113
app3Evt event, 113
app4Evt event, 113, 141
Apple Associates program, 410
Apple menu, 87, 152-153, 157, 160,
168, 178, 292
Apple Partners program, 409-410
Apple Programmer’s and
Developer’s Association
(APDA), 408-409
AppleLink, 410-411
Applications
displaying information, 153
Finder resources, 377
font, 71
icon resources, 379
menus and, 157
MultiFinder resource
requirements, 379
sounds, 358
stand-alone, 70
version information resource, 379
windows, 51-53
ARC_DEGREES constant, 85
arrow global variable, 69
autoKey event, 110-111
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BASE_RES_ID constant, 66, 78, 90

Big Long Window Technique, 44

black global variable, 69

BNDL menu, 383

BNDL resource, 379, 381, 387-388

Build Application... dialog box, 70

Build Application... command, 9, 70,
377

Build Code Resource... command,
503

Build order, 39

Buttons, 212

C programming language
as case-sensitive language, 21
THINK Pascal and project files,
10
Calling sequences, 28
Cancel command, 254
Caution alert, 217
CenterPict procedure
EventTutor program, 148
Pager program, 357-358
ShowClip program, 318
ShowPICT program, 93-94
WindowMaker program, 304-305
Change Settings command, 253-254
Checkboxes, 212
Clip region, allocating memory, 146
Clipboard, 306, 308-311
Close command, 293
CODE resource, 32, 380, 398-399
Color QuickDraw, 86
Command-Q (Quit) shortcut keys,
115
Compilation errors, 495-497
Compiler, detecting error, 37-38
Control Manager, 212, 339
Copy command, 87
CountDown procedure, 270
Create New Dialog Item command,
168
Create New File Type command, 382
Create New Item command, 160
Create New Resource command, 62,
168, 372, 381
CreateWindow procedure, 303
Cursor, standard shape, 69

Data forks, 32
DATA resource, 380
Data types, predefined, 29-30
dBoxProc window, 50
Debugging, 412, 495-498
binary method, 498
compilation errors, 495-497
improving technique, 497
indirect compiler errors, 496-497
Link Failed alert, 496
Linker errors, 497
Not Declared alert, 497
THINK Pascal User Manual, 498
typing mistakes, 495-496
Defaults
autoKey event, 111
storing program, 223
Desk scrap, 306-308
Desktop file, rebuilding, 391-392
Development folder, 26
Dialog boxes, 17, 207-273
adding to programs, 218-224
controls, 209-214
buttons, 212
checkboxes, 212
dials, 214
initializing, 219
radio buttons, 213
DITL resource, 219
editable text fields, 215, 222, 224
editing with ResEdit, 215
enabling/disabling, 222
handling, 221-222
icons, 215
initializing checkboxes, 220-221
modal, 209-210
modeless, 209-211
operation of, 209-215
pictures, 215
static text fields, 215, 222-224
user items, 215
windows, 50
Dialog ITem List see DITL resource
Dialog Manager, 218, 233
initializing, 70
DialogInit procedure, 259
Dials, 214
scroll bar, 214
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diskEvts event, 111
Display as Text command, 62, 169,
374
Display Graphically command, 374
DITL resource
dialog boxes, 219
Pager program, 342-343
PrintPICT program, 326
Reminder program, 229-231
ShowClip program, 310
Sounder program, 352
Timer program, 168-169
WindowMaker program, 280
dkGray global variable, 69
DLOG resource, 31, 233
Document window, 49
documentProc window, 49, 51
DoDialogs function, 336
pDragWindow Toolbox routine, 143
DrawClock procedure, 186
DrawControls procedure, 340
DrawEventString procedure, 141
Drawing
local coordinate system, 46-47
two-dimensional grid coordinate
system, 43-44, 46-48
Drawline procedure, 104
DrawMyPicture procedure, 92,
146, 304
DrawPopUp procedure, 202-203
DrawPopUpNumber procedure, 203
DrawRandomRect procedure, 80-
83, 85
DREL resource, 380
driverEvt event, 113
DRVRRuntime. Lib file, 502

Edit menu, 35, 87, 152, 157, 161-
162, 164, 178, 292, 372
Editable text fields, 215, 222, 224

Error messages
This doesn’t make sense, 38
xxx has not been declared, 496
Error-checking programs, 278
ErrorHandler procedure
Pager program, 358
PrintPICT program, 338

ShowClip program, 318-319
Sounder program, 366
WindowMaker program, 305
Error-detection, by compiler, 37-38
Errors
compilation, 495-497
handling, 306
passive, 305
indirect compiler, 496-497
linker, 497
syntax, 496
typing mistakes, 495-496
Event Manager, 109
application-defined, 113
device driver special conditions,
113
key pressed/released, 110
mounting volumes, 111
mouse button pressed/released,
110
MultiFinder, 113
no events to report, 110
windows, 110-112
Event masks, 117-118
EventRecord, 109
Event queue, 109
retrieving events, 116-119
Events, 14, 109-148
activateEvt, 111-112, 129,
139-140
app1Evt, 113
app2Evt, 113
app3Evt, 113
app4Evt, 113, 141
autoKey, 110, 111
diskEvts, 111
driverEvt, 113
handling, 119-120
keyDown, 110-111
keyUp, 110
mouseDown, 110, 119, 143-148,
353, 355
mouseUp, 110, 130
MultiFinder and, 116
networkEvt, 113
nullEvts, 110, 184
resume, 140-141
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Events (continued)
retrieving from event queue, 116-
119
scrolling list, 120
suspend, 140-141
updateEvt, 110, 119, 129-130,
137-139, 184, 353
EventTutor program, 120-148
code explanations, 132-148
resources, 121
running, 129-132
EventTutor.p file, 121
EventTutor.p.rsrc file, 120
EventTutor.p listing, 121-128, 440-
447

FIFO (First In, First Out) queue,
109
File Manager, 319-320, 322-324
File menu,
as standard application menu
item, 152, 157
exiting programs, 115
Finder, 394
Hello program, 35-36
Hello2 program, 62, 64-65
menu creation, 161
Reminder program, 253-254
ResEdit, 372, 376
saving resources, 169
ShowPICT program, 95
source code file, 121
Timer program, 178-179
WindowMaker program, 292-293
Files
closing, 322
data forks, 32
listed in build order, 39
opening, 322
reading, 322
resource forks, 32
selecting to open, 319-321
storing, 322
FindControl function, 340
Finder
application interfaces, 369, 388,
392
desktop and, 391

EventTutor program, 129
folders, 322
general information used by, 379
GetNextEvent, 116
icons not appearing, 391
Notification Manager, 226
Finder resources, 369, 379, 391-392
adding to applications, 377
installing, 379
vers resource, 395
FindWindow Toolbox routine, 143
Flying Line program, 94-105
code explanations, 99-105
running, 98
Flying Line.p listing, 95-98, 437-440
Flying Line.p file, 94
Folders, 322
Font Manager, 73-74
initializing, 70
Font menu, 166
fonts, 58, 71-72
resizing, 73-74
system, 71
windows and, 71-72
FREF resource, 379, 388
FSCLlose function, 322, 324
FSOpen function, 322-324
FSRead function, 322-323
functions, 28-29

gClipWindow global variable, 316

gbrawWindow global variable, 78-
79

Get Info command, 394

Get Resource Info command, 62, 75,
87, 169, 375

Get Resource Info dialog box, 158,
229

Get Resource Info window, 121

GetFileName procedure, 336

GetFNumber Toolbox routine, 71

GetIText routine, 222

GetNewDialog routine, 218

GetNewWindow Toolbox routine,
5-7, 28-29, 52-53

GetNextEvent Toolbox routine,
115-119

GetScrap function, 306, 308
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gEventWindow, 120, 129-130, 133

gFillColor global variable, 78-79

Global coordinate system, 44

Global variables, naming
conventions, 29

Glossary, 415-430

gMBarHeightPtr global variable,
100

Go (Command-G) keyboard
shortcut, 37

Go command, 37, 66, 90, 98, 129,
178, 252, 292

gPictureWindow global variable,
90-91

gPictWindow, 129-130, 133

Graphical User Interface (GUI), 3-5

Graphics pen, 54

GrafPort data structure, 55

gray global variable, 69

GrowWindow Toolbox routine, 144

HandleAppleChoice procedure,
188, 263, 301-302
HandleD1ialog procedure, 265,
266
HandleEditChoice procedure,
303
HandleEvent procedure
EventTutor program, 136-137
Pager program, 353-354
Reminder program, 261
Timer program, 185
WindowMaker program, 298-299
Zinger program, 200
HandleFileChoice procedure,
188, 264-265, 302
HandleFontChoice procedure,
189
HandleMenuChoice procedure,
187, 262, 301
HandleMouseDown procedure, 144,
186-187, 201, 262, 299, 354
HandleNul L procedure, 185
Handles, 93, 267
HandleStyleChoice procedure,
190-191
Hardware requirements, 22
Hello, World folder, 33

Hello, World program, 33-39
running, 37-39
Hello.p file, 33, 64, 66
Hello.p.rsrc file, 62,66
Hello.p listing, 35, 433
Hello2 program, 61-68, 377-397
adding icon, 381-390
changing window type, 74
code explanation, 66-68
resources, 380, 392
running, 66
variants, 70-74
Hello2.p listing, 35, 433
HideWindow Toolbox routine, 53
Hierarchical Filing System (HFS),
320, 322
Hierarchical menus, 151, 154, 157,
164, 178
HORIZONTAL_PIXEL constant, 66
How to Write Macintosh Software,
409
HyperCard
HyperTalk, 501
XCMDs, 20, 501-505
XFCNs, 501
HyperCard: The Extended XCMD
Interface, 505
HyperTalk, 501
HyperXCmd. p file, 502
HyperXLib. lib file, 502

I1CN# editor, 384-385

ICN# resource, 379, 384-386, 388

ICON resource, 386

Icons, 215

adding to Hello2 program, 381-

390

Indirect compiler errors, 496-497

InfoScrap function, 306-307

InfoWorld, 405

InitDialogs global variable, 70

InitFonts global variable, 70

InitMenus global variable, 70

InitWIndows global variable, 70

Insert New Field command, 236

Inside Macintosh technical
reference series, 21, 406-408

Installing THINK Pascal, 25-28
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Instant window, 412
Interface, 3-5

Interface. lib file, 34
IsDAWindow function, 301

keyDown event, 110-111
KeyRepThresh system global
variable, 111
Keys
Option-Command (Rebuild
Desktop on Startup), 391
pressed/released, 110
KeyThresh system global variable,
111
keyUp event, 110
Kill Notification command, 254

Lines, drawing, 55-56
LinesInit procedure, 102-103
LineTo QuickDraw routine, 55
Link Failed alert, 496

Linker errors, 497

LoadScrap function, 306-307
Local coordinate system, 46-47
Loops, main event, 115

LSP resource, 380

LtGray global variable, 69

Macintosh
interface, 3-5
main screen description, 69
resources, 3, 6-7
Toolbox, 3, 5
writing applications, 11
Macintosh Developer Technical
Support, 410
Macintosh Filing System (MFS),
320, 322
Macintosh Pascal Programming
Primer, Volume II, 409
Macintosh Programmer’s Workshop
(MPW), 8
Macintosh Revealed series, 409
Macintosh Technical Notes, 408-409
MacsBug debugger, 412
MacTutor, 405
MacUser, 405

MacWeek, 405
MacWorld, 405
Main event loop, 115
MainLoop procedure
EventTutor program, 135-136
FlyingLine program, 105
MyApp program, 115
Pager program, 353
Reminder program, 261
ShowClip program, 317
Timer program, 183-184
WindowMaker program, 297-298
Zinger program, 200
Main screen description, 69
MakeSound procedure, 365
Managers, 5
MaxAppleZone global variable, 70
MBAR resource, 154, 157-158, 236,
279
MBarHeight global variable, 152
Memory
allocating to clip region, 146
maximizing size, 70
relocating blocks, 93
Menu bar, 152
Menu Manager, 164
intializing, 70
pull-down menus, 154
MENU resource
Apple menu, 160
Edit menu, 164
File menu, 161
menus, 30, 157-158
pull-down menus, 154
Reminder program, 236-238
Special menu, 166
Zinger program, 191
MenuBarInit procedure, 182-183,
199-200, 260, 297
Menus, 14, 151-203
building resources, 160
command-key equivalents, 161
components, 152-154
describing, 30
hierarchical, 151-152, 157, 164,
178
items, 152-153, 160-161
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MS-DOS style, 156
pop-up, 151, 155
programs and, 157
pull-down, 151, 153-154
resources, 236-238
Run, 77
tear-off, 156
Minimalist program, 398-400
Modal dialog boxes, 209-210
algorithm, 210
Modeless dialog boxes, 209-211
algorithm, 211
Mondrian program, 74-86
changing color, 85-86
code explanations, 78-81
drawing rectangles, 81-82
outline instead of fill, 83-84
running, 77-78
variants, 81-86
Mondrian.p listing, 76-77, 434-435
Mondrian.p.rsrc file, 75, 78
Mondrian.p file, 77
Mouse, button pressed/released, 110
mouseDown event, 143-148
Event Manager, 110
EventTutor program, 130
handling events, 119
Pager program, 353, 355
mouseUp event, 110, 130
MoveTo QuickDraw routine, 54
MS-DOS style menu, 156
MultiFinder
application requirements, 379
creating applications, 252
events, 116
Notification Manager, 208, 260
printer drivers, 390
Programmers Guide to
MultiFinder, 119, 252
Reminder program, 254, 260, 271
ResEdit and, 371
Timer program, 179
WaitNextEvent, 116
writing applications, 131
MWP, 411
MyApp listing, 60, 113-115

networkEvt event, 113
New command, 35, 62, 64, 89, 95,
121, 293
NewControl function, 339
NewHandle routine, 324
NewWindow function, 101
NMInstall function, 227
NMRec data structure, 226-227
NMRemove function, 227
noGrowDocProc window, 49-51
Note alerts, 217
Notification Manager, 208, 224-228
queue, 260
resources, 234-236
Notification.p file, 252
NotifylInit procedure, 260
notSrcCopy QuickDraw routine,
58
notSrcor QuickDraw routine, 58
nulLlEvts event, 110, 184
NUM_LINES constant, 99

Observe window, 412

Open command, 319

Open Project dialog box, 33
Operating system requirements, 22

Page Setup dialog box, 333, 335-336
Page setup for print job, 324
Pager program, 342-358
code explanations, 350-358
resources, 342-344
running, 350
Pager.p listing, 345-350, 483-489
Pager.p file, 345
Pager.p.rsrc file, 342-344
Part codes, 143-144
Paste command, 87
Pattern variable, 69
PCWeek, 405
PenMode QuickDraw routine, 54,
56
PenPat QuickDraw routine, 54
PenSize QuickDraw routine, 54
PEN_HEIGHT constant, 83
PEN_WIDTH constant, 83
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Picker Window, resources, 373
PICT data type, 306, 308, 317
PICT files, printing, 319, 325-338
PICT resource, 59, 86-88, 121, 283,
344
Pictures, 215
drawing, 59
plainDBox window, 50
Pop-up menu, 151, 155
PrCloseDoc routine, 325
PrClosePage routine, 324
Print job, page setup, 324
Print Job dialog box, 333, 335-336
PrintCalls. lib file, 329
Printing.p file, 329, 334
PrintInit procedure, 335
Printing Manager, 319, 324-325
Printing PICT files, 319, 325-338
PrintPICT program, 325-338
changing compilation order, 332
code explanations, 334-338
resources, 326-327
running, 332-333
PrintPICT.p file, 328-329
PrintPICT.p.rsrc file, 326
PrintPICT.p listing, 329-331, 480-483
PrintPictFile procedure, 337
PrJobDialog routine, 324
Procedures, 28-29
Program listings
EventTutor.p, 122-128, 440-447
Flying Line.p, 95-98, 437-440
Hello.p, 35, 433
Hello2.p, 64-65, 433
Mondrian.p, 76-77, 434-435
MyApp, 60, 113-115
Pager.p, 345-350, 483-489
PrintPICT.p, 329-331, 480-483
Reminder.p, 240-252, 458-470
ShowClip.p, 312-314, 478-480
ShowPICT.p, 89-90, 435-437
Sounder.p, 362-363, 489-491
Timer.p, 171-177, 447-454
WindowMaker.p, 284-292, 470-
478
XChooser.p, 502-503
Zinger.p, 193-196, 454-458

Programs
adding dialog boxes, 218-224
Adobe Type Manager, 74
basic structure, 60-61
bug fix, 392
developmental suffix, 393
error-checking, 278
major revision, 393
ResEdit, 7, 10, 19, 27, 51, 53, 61-
62, 64, 74, 369-400
storing defaults, 223
versions, 392-395
Project file, 10
naming xxx . p, 35-36
Project menu, 9, 37, 65, 70, 121,
178, 252, 329, 3717, 501, 503
Project window, 33
PrOpen routine, 324
PrOpenPage routine, 324
PrPicFi le routine, 325
PrStDialog routine, 324
Pull-down menus, 151, 153-154
PutScrap function, 306, 308

QuickDraw, 12, 43-105
Big Long Window Technique, 44
color, 86
coordinate system, 43-48
fonts, 71-72
graphics pen, 54
lines, 55-56
local coordinate system, 46-47
pictures, 59
programs, 61-105
regions, 59
routines, 54-59
shapes, 56-57
text, 58
resizing, 73-74
style, 72
windows
managing, 48-53
setting current, 55
type, 74
Quit command, 62, 115, 157, 179,
254, 293
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Radio buttons, 213
Random Toolbox utility, 81, 103
Randomize function, 81, 103
Random number generator seed, 69
RandomRect procedure, 81
randSeed global variable, 69, 79
rDocProc window, 50
Rebuild Desktop on Startup
(Option-Command) keys, 391
Recalcline procedure, 104
Rect data type, 30
Regions, 59
Reminder program, 228-273
code explanations, 255-273
resources, 229-233
running, 252-254
Reminder.p.rsrc file, 229
Reminder.p file, 240, 252
Reminder.p listing, 240-252, 458-
470
ResEdit, 7, 10, 27, 369-400
ICN# resource editor, 385
editing dialog boxes, 215
Get Info window, 27
MENU editor, 160
MultiFinder and, 371
Picker Window, 373
Resource menu, 372, 381-382
resources, 31, 371-377
WIND resource, 51, 53, 61-62, 64,
74
Resource forks, 32, 352
resource info window, 376
Resource menu
BNDL resource, 381-382
DITL resource, 168-169
MBAR resource, 158, 236
MENU resource, 160
PICT resource, 87
ResEdit, 372, 375
WIND resource, 62, 87
Resource Type dialog box, 373
Resources, 3, 6-7, 30, 31-32
application
icon, 379
MultiFinder requirements,
379
version information, 379
displaying information, 375

editing, 7, 371-377
files, 65
naming xxx.p.rsrc, 35-36
Finder, 369
names, 30-31
purgeable, 229, 375
resource ID number, 30-32
storing in resource forks, 32
templates, 380
types, 30
RestoreSettings procedure,
269-270
Resume events, 140-141
Rez utility, 369
RMaker utility, 369
Run menu, 37, 65-77, 90, 98, 129,
292
Run Options... command, 65, 77, 90
Run Options... dialog box, 66, 284,
312, 328
Run-time Environment Settings
window, 65-66
Runtime.lib file, 34, 502

Save As... command, 36, 65, 319
Save command, 169, 254, 319, 376
SaveSettings procedure, 268-269
Scrap Manager, 306-308
Clipboard, 306
desk scrap, 306
Scrapbook, 87
copying picture from, 315
screenBits global variable, 69
Screen saver, 94-105
Scroll bar, 214, 339-358
Scrolling windows, 141-143
Scrol lProc procedure, 356
ScrollWindow procedure, 143
SelectWindow routine, 222
SetlIText routine, 222
SetNotification procedure,
272-273
Se tPort QuickDraw routine, 55, 79
Set Project Type... command, 377,
501
SetRect procedure, 29
SetupEventWindow procedure,
134
SetUpScrol lBar procedure, 353
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SetUpSizeRect procedure, 135
SFGetFi le dialog box, 332
SFGetFile procedure, 319, 321
SFPutFile procedure, 319
Shapes, drawing, 56-57
ShowClip program, 308-319

code explanations, 316-319

running, 315
ShowClip.p listing, 312-314, 478-

480

ShowClip.p,312
ShowClip.p.rsrc file, 309, 311
ShowPICT program, 86-94

code explanations, 90-94

running, 90

variants, 94
ShowPICT.p listing, 89-90, 435-437
ShowPICT.p file, 89
ShowPICT.p.rsrc file, 87
Show Text, 38
ShowWindow Toolbox routine, 53, 79
SICN resource, 236
signature resource, 388, 395
SI1ZE resource, 131, 141, 179, 252,

254, 379, 396-398

SizeWindow Toolbox routine, 144
Software development tools, 411
Sound Manager, 358

error ALRT, 364
Sounder program, 359-366

code explanations, 364-366

resources, 359-361
Sounder.p listing, 362-363, 489-491
Sounder. p file, 362
Sounder.p.rsrc file, 359
Sounds, adding to applications, 358
Source code

customizing entry, 35

files, 26, 64-65

naming xxx . p, 35-36
Source Options... command, 35
'snd ' resource, 235, 358-359, 361
Special menu, 157, 164, 166, 178
srcBic QuickDraw routine, 58
srcCopy QuickDraw routine, 58
srcOr QuickDraw routine, 58
srcXor QuickDraw routine, 58

Standard File Package, 319, 321
Start Countdown command, 254
START_DEGREES constant, 85
Static text fields, 215, 222-224
Stop alerts, 217
'STR ' resource, 233-234, 283, 311,
343, 359

Strings

drawing, 141

error routines, 297

Pager program, 344

pointers to, 267

purgeable, 283

Reminder program, 257

ShowClip program, 311

Sounder program, 361

static text item, 223

storing in resource file, 223

WindowMaker, 303, 305
Style menu, 166
Suspend events, 140-141
Sysé0rLater functions, 258
System font, 71
System global variables, 100-111
SystemTask Toolbox routine, 117

Tear-off menu, 156
TEInit global variable, 70
Templates for resources, 380
Text, 58
mode, 58
QuickDraw, 72-74
TEXT data type, 306, 308, 317
Text-Editing Manager, initializing,
70
Tex tFace Toolbox routine, 72
TextFont Toolbox routine, 71
Tex tSize Toolbox routine, 73-74
thePort global variable, 69
theWindow variable, 53
THINK Pascal, 8-10, 411
accessing Toolbox, 28-29
calling sequences, 28
case sensitivity, 29
debugging, 412, 497
installing, 25-28
MacApp and, 10
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predefined data types, 29-30
programs, 33-35
basic structure, 60-61
resources, 30-32, 65
source code file, 26, 64-65
type-casting, 53
User Manual, 498
utilities, 10
writing applications, 11
THINK Pascal folder, 25
Timer program, 157-191
code explanations, 180-191
resources, 158-170
running, 178-179
Timer.p listing, 171-176, 447-454
Timer.p.rsrc file, 158
TMON debugger, 412, 497
Toolbox, 3, 5, 277-366
accessing with THINK Pascal,
28-29
initializing, 69-70
Managers, 5
part codes, 143
ToolboxInit procedure, 69
Tools, 19
TrackControl function, 341, 354-
355
Trap addresses, 407-408
Type-casting, 53

UnloadScrap function, 306-307
updateEvt event, 110, 119, 129-

130, 137-139, 184, 353
UpdateMyWindow procedure, 357
User items, 215

Variables, global naming
conventions, 29
vers resource, 379, 392-395
VERTICAL_PIXEL constant, 66
View menu, 372
Volumes, 322
mounting, 111

WaitNextEvent Toolbox routine,
115-119, 135
whi te global variable, 69

WIND menu, 62, 374
WIND resource, 6-7, 30-31, 51-53,
61-64, 66, 74-75, 87, 121, 158,
239, 278, 309, 342, 369-370,
372-376, 380, 399
WindowID resource ID, 52
WindowInit procedure
EventTutor program, 134
FlyingLine program, 101-102,
Hello2 program, 68
Mondrian program, 79, 83
Pager program, 352
ShowClip program, 316
ShowPICT program, 92
Timer program, 182
Zinger program, 199
Window Manager, 48-49, 52-53
automatically updating windows,
129
drawing window, 130
initializing, 70
Window menu, 372
WindowMaker program, 277-306
code explanations, 294-306
resources, 278-283
running, 292-293
WindowMaker.p listing, 284-292,
470-478
WindowMaker.p file, 284
WindowMaker.p.rsrc file, 278,
283
Windows
activating/deactivating, 111-112
altDBoxProc, 50
automatically updated, 129
dBoxProc, 50
changing type, 74
close box, 49
current, 55
dialog box, 50
displaying, 53
miniature, 374
time, 157
document, 49
documentProc, 49,51
drag region, 49
drawing, 46-47, 54-59
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Windows (continued)
fonts and, 71-72
gEventWindow, 120, 129-130,

133

gPictWindow, 129-130, 133
graphics pens, 54
grow box, 49
information to create, 30
Instant, 412
managing, 48-53, 277-284
noGrowDocProc, 49-51
Observe, 412
parts of, 48-49
plainDBox, 50
project, 33
rDocProc, 50
redrawing, 110, 142-148
resource info, 376
scroll bars, 49
scrolling, 141-143
setting up for application, 51-53
thumb, 49
types, 49-51

update region, 138

zoom box, 49

zooming, 130
writeln,38

XChooser XCMD, 501-505

code resource, 503-505
XChooser.p listing, 502-503
XChooser Resource file, 503
XChooser.p file, 501
XCMDs, 20, 501-505

XChooser, 501-505
XFCNs, 501
xxx has not been declared alert, 496

ZERO resource, 380
ZeroScrap function, 306-307
Zinger program, 191-203

code explanations, 197-200
Zinger.p program listing, 193-196,

454-458

Zinger.p.rsrc file, 191
ZoomWindow Toolbox routine, 145



Macintosh’ Pascal

Programming Primer, Volume I:
The Disk!

If you'd like to receive a complete set of source code, projects, and
resources from Volume I of the Mac Pascal Primer:

1) Fill out the coupon. Print clearly.

2) Attach a check for $30. Make the
Primer check out to M/MAC. Make sure that
Disk the check is in U.S. dollars, drawn on
a U.S. or Canadian bank. If you'd like
the disk shipped outside the United
States, please add $5.

\ I—_-I 3) Send the check and the coupon to:

Pascal Primer Disk, Volume I
2534 North Jefferson Street
Arlington, Virginia 22207

Here's my $30!
Send me the Pascal Primer Disk I,
quick!!! Mail the disk to:

Name

Company

Address

City State Zip

No Credit Cards, Please!




Macintosh Programming ' > %$24.95 FPT U
> £31.95 CANAD,

Macintosh- Pascal Programming Primer, Volume I
Dave Mark and Cartwright Reed

Praise for Mark and Reed’s Macintosh C Programming Primer:

“The book wastes no time with peripheral issues but goes straight to the matter of writing real Mac
applications. . .and making the best use of the Mac Toolbox and resources.”
— MacWEEK

“The authors’ easy introductory programs help even the non-experienced beginner along.
The Primer’s clear, friendly style, combined with an exceptional layout, numerous
illustrations, annotated examples, and highlighted tips, make this a lush
addition to the Macintosh programming library.”

— Bay Area Computer Currents

“One of the easiest-reading Mac programming books ever written.”
— MacWorld

The Macintosh Pascal Programming Primer is a tutorial in the art of Macintosh programming using
Symantec’s THINK Pascal™. Programmers new to the Macintosh but with some previous programming
experience will learn how to use the powerful Toolbox, resources, and the Macintosh interface to create
stand-alone applications with the distinctive Macintosh look and feel. The authors present concepts
involved in building an application — starting with the most basic and progressing to the more complex
aspects of event-driven programming — and show you how to enter, compile, and run the programs you
have created.

You will learn how to:

display and manipulate windows create HyperCard® XCMDs
use ResEdit™ to build Macintosh programs create pull-down, pop-up, and hierarchical
manage scroll bars and dialog boxes menus.

Five useful appendices include a glossary, commented code listings for each application presented, and
important information on debugging techniques.

When you have completed the Macintosh Pascal Programming Primer you will possess the essential
skills needed to build your own full-scale Macintosh applications.

Dave Mark, a veteran Macintosh programmer and an Apple Certified Developer, works at Planning
Research Corporation in McLean, Virginia. Cartwright Reed is a research engineer engaged in Macintosh
software development at Drexel University’s Image Processing Center.

They are the authors of the bestselling Macintosh C Programming 52495
Primer.

Cover design by Doliber Skeffington

9 "780201"570847
AddiSOﬂ-WCSle Publlshing Company, IHC. ISBN O- 201-5708Y- X

57084





