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» Using QuickDraw 3D’s full capabilities, developers can create applica-
tions that perform interactive 3D modeling and rendering, animation,
data visualization, or any kind of sophisticated 3D-data interpretation
and display.

QuickDraw 3D includes a complete library of predefined 3D cbjects. A
QuickDraw 3D object is a shape that contains or references specifications
about how and where the object should be drawn, and this information trav-
els with the object. Developers can create multiple instances of any type of 3D
object and assign them individual characteristics. Users can change an object’s
appearance by rotating it, scaling it, or otherwise transforming it. Although
QuickDraw 3D provides a large set of 3D objects and operations, it’s also
designed for easy extensibility so that developers can add custom capabilities
to their objects.

QuickDraw 3D also supports standard lighting types and illumination
algorithms. Several types of lights may be cast on an object, and these lights
can illuminate objects and scenes in different ways, according to various levels
of quality and computational complexity.

3D Metafile Format

One of the barriers to the widespread use of 3D has been the inability to use
3D images outside the program that created them. QuickDraw 3D solves this
problem by reading and writing data in its cross-platform 3DMF (3D Meta-
file) format. This format allows 3D objects created by one application to be
used by other applications. The 3DMF format specifies objects, their proper-
ties, and properties of the scene that contains them (including orientation,
lighting, camera, and shading). The file format preserves all object properties
in either text or binary formats.

3DMEF also allows applications to save and exchange unique attributes. For
example, if a program uses a custom effect to create a 3D object, it would nor-
mally be impossible to view that object in any other program without losing
that effect. Saved as a 3DMF file, however, the object retains its unique, appli-
cation-specific attributes in other programs—such as web browsers—even if
those programs don’t support this feature directly. Because 3DMF technology
provides consistent capabilities and performance across the Mac OS, Win-
dows, and UNIX operating systems, 3DMF provides a standard and conve-
nient way for users to exchange 3D graphics across the Internet.

The 3D Viewer

The 3D Viewer provides a simple mechanism for users to view and interact
with 3D objects. A control strip at the bottom of the 3D Viewer window con-
tains tools—a camera angle button, a distance button, a rotate button, and a
zoom button—that let users manipulate the location and orientation of their
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point of view. Even if they don’t want to learn the core QuickDraw 3D appli-
cation programming interface, developers can easily incorporate the 3D
Viewer into their applications, giving them the ability to display 3D data.

Added Acceleration Capabilities

Acceleration capabilities built into QuickDraw 3D provide superior perfor-
mance for computers that contain accelerator cards. For example, Apple
Computer’s QuickDraw 3D Accelerator Card makes QuickDraw 3D run up
to 12 times faster. With this increased performance, QuickDraw 3D can offer
additional capabilities, such as Gouraud shading (by which users improve an
object’s color), texture mapping (by which users apply a picture to a surface),
and anti-aliasing (which smooths the edges of 3D objects to prevent jagged
images). With these accelerator cards, QuickDraw 3D can produce more visu-
ally complex 3D objects without increasing the complexity of the object itself.

By supporting Constructive Solid Geometry (CSG), QuickDraw 3D acceler-
ation also lets applications control the interaction of two or more objects. For
example, an application might punch holes in objects or fuse several objects
together.

Developers of games or other 3D-intensive software can use QuickDraw
3D RAVE (Rendering Acceleration Virtual Engine), the foundation technology
used in QuickDraw 3D. RAVE is an optimized hardware abstraction layer
that allows programmers to code directly to 3D graphics accelerator cards for
maximum performance.

ColorSync

ColorSync is the color-matching architecture for the Mac OS. It allows users
to get more predictable and accurate color from their applications, scanners,
digital cameras, displays, and printers. For example, ColorSync ensures that
the colors appearing in a scanned photograph of a daisy, as in Figure 15.2,
match the colors of that image when it’s displayed on a video screen and
printed on a printer.

Before ColorSync was available, computer users, especially publishing pro-
fessionals, faced the problem of how to display the same image on more than
one device without changing the colors perceptibly. Different imaging devices
such as scanners, displays, and printers work in different color spaces. Color
spaces are models, such as RGB and CMYK, that specify how color informa-
tion is represented. Even using the same color space, different devices can have
different ranges of color, called gamuts. A gamut measures the range of the
lightness, darkness, and density of colors in a given color space. For example,
color video displays from different manufacturers all use the RGB color space,
but they have different RGB gamuts. Printers that work in CMYK space vary
drastically in their gamuts, especially if they use different printing technolo-
gies. Even a single printer’s gamut can vary significantly with the ink or the
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FiGURE 15.2

Color matching across devices

type of paper it uses. It’s easy to see that conversion from RGB colors on an
individual video display to CMYK colors on an individual printer can lead to
unpredictable results.

To address these problems, ColorSync provides color-matching services.
ColorSync can automatically convert colors from one color space to another
and adjust (or “match”) these converted colors from the gamut of one color
space to that of the other. For even finer color control, an application using
ColorSync can allow the user to perform quick and inexpensive color proof-
ing, see in advance what colors cannot be printed on a printer, and adjust the
colors so that images rendered on different devices match exactly.

To provide its color-matching services, the ColorSync Manager uses one or
more color management modules (CMMs) and profiles. A CMM implements
color-matching and gamut-checking services. A profile provides a means of
defining the color characteristics of a given imaging device. The ColorSync
Manager programming interface allow applications and device drivers to pro-
vide ColorSync support, create and manage profiles, and create CMMs that
respond to requests from applications and device drivers.

When an application uses ColorSync directly to match colors between
devices, it must specify the profile for each device when calling a ColorSync
color-matching function. As experienced QuickDraw GX developers are
aware, however, an application using QuickDraw GX doesn’t need to use the
ColorSync programming interface directly. On behalf of applications, Quick-
Draw GX automatically uses ColorSync to perform color matching across
devices.
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QuickDraw GX

QuickDraw GX is an imaging architecture that supports powerful graphics,
typography, and printing capabilities in the Mac OS. These capabilities are
especially suited to typographical and color publishing needs, from main-
stream business communications to high-end commercial publishing.

QuickDraw GX has built-in support for multiple types of graphic and
typographic images called shapes. Examples of shapes include lines, points,
rectangles, polygons, curves, multiple-curve paths, simple text, text with mul-
tiple styles, sophisticated line layouts, and pictures. Developers define shapes
using measurements that are independent of the resolution of any imaging
device, and developers have great control over the stylistic variations of these
shapes.

A shape encapsulates specifications about how and where it should be
drawn. All of a shape’s attributes—for instance, size, color, fill, perspective,
and line thickness—are stored with that shape. Developers don’t have direct
access to the internal data structures of a shape, but instead make function
calls to examine or modify the values of a shape’s properties. This object-ori-
ented approach to encapsulating data within shapes greatly simplifies the
developer’s tasks.

QuickDraw GX allows developers to perform sophisticated geometric
operations on geometric shapes. These operations include editing, measuring,
simplifying, and converting from one type of shape to another. Developers can
transform shapes by relocating, scaling, skewing, adding perspective to, and
otherwise distorting them.

QuickDraw GX uses device-independent colors and offers built-in support
for ColorSync so that colors in a document created by an application using
QuickDraw GX translate reliably to different video displays and printers.
QuickDraw GX also provides built-in support for multiple color spaces
including luminance (for grayscale), RGB (for display screens), YIQ (for color
video broadcast), CMYK (for printing), HSV and HLS (for user selection of
colors in an application), and CIE (for colorimetrics).

In addition to these and other advanced graphics features, QuickDraw GX
provides applications with sophisticated printing and typographic capabilities.

QuickDraw GX Printing

Mac OS 8 fully adopts the QuickDraw GX printing architecture. This architec-
ture supplies an intuitive and flexible human interface for users. For develop-
ers, QuickDraw GX provides an easy way to offer application-specific printing
capabilities, and it defines a simplified model for creating printer drivers.

In QuickDraw GX, printers are represented by icons on the computer desk-
top. A user can print a document by dragging the document icon to a printer
icon. The user can have multiple printer icons on the desktop and can print to
them simultaneously. The user can redirect a print job from one printer to
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another. The user can also specify a separate page format for each page of a
document. For example, suppose a document consists of three pages—a page
of addresses, a business letter, and a spreadsheet. The printed version of the
document can have three formats: an envelope format for the addresses, a
portrait format for the business letter, and a landscape format for the spread-
sheet. When closing this document, the user can save this printing setup infor-
mation with the document.

Developers can provide additional print options to their applications, giv-
ing users additional flexibility over printing jobs. For example, an application
might supply a printing extension allowing the user to print, in light gray, the
word Confidential on every page of a document.

For printer driver developers, the QuickDraw GX print architecture stream-
lines driver development. Compared to the Printing Manager architecture, for
example, QuickDraw GX substantially reduces the code required for printer
drivers, sometimes by as much as 95 percent.

ATIBILITY NOTES

Printing Manager Printer Drivers

The QuickDraw GX printer driver model completely replaces the model used by the Printing
Manager. Therefore, Printing Manager printer drivers do not work in Mac OS 8.

QuickDraw

Experienced Mac OS developers are very familiar with QuickDraw, the graph-
ics architecture used to draw human interface elements on all previous ver-
sions of the Macintosh Operating System. The images that QuickDraw
manipulates can consist of shapes, pictures, and text and can be displayed on
such devices as screens and printers. Over the years, QuickDraw has evolved
to accommodate the growing graphics capabilities of the Mac OS. Each new
generation of QuickDraw has maintained compatibility with those that pre-
ceded it, while adding new capabilities and expanding the range of possible
display devices. This evolutionary approach has helped to ensure that applica-
tions written for earlier Macintosh models continue to work as more powerful
computers are developed.

The development of QuickDraw has progressed along these three main
stages:

» Basic QuickDraw was designed for the earliest Macintosh models with
their built-in black-and-white screens. System 7 added new capabilities
to basic QuickDraw, including support of the offscreen graphics
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world—an environment for preparing complex images before display-
ing them on the screen. A subset of basic QuickDraw capabilities also
supplies the basis for imaging on the Newton operating system for
hand-held computers.

» The original version of Color QuickDraw was introduced with the first
Macintosh II systems. This first generation of Color QuickDraw could
support up to 256 colors.

» An updated version of Color QuickDraw (originally introduced as 32-
Bit Color QuickDraw) was shipped as part of System 7. This version
was expanded to support up to millions of colors.

QuickDraw is designed to create images on 72-dpi devices, such as video dis-
plays and older dot-matrix printers. Compared to QuickDraw, QuickDraw
GX offers far more sophisticated graphics features, such as device-resolution
independence, data encapsulation, automatic support for ColorSync, and
advanced typographic capabilities. However, QuickDraw is used extensively
by a great number of developers, and Apple intends to continue supporting it
in future versions of the Mac OS.

Typography

Typography is the arrangement and appearance of printed characters. Desk-
top publishing has brought sophisticated typography into wider user than ever
before. Mac OS 8 inherits the full legacy of Mac OS typographic features—
including those previously available only with the optionally installed Quick-
Draw GX graphics system.

Fonts

A font is a complete set of glyphs in one typeface and style. A glyph, in turn,
forms the graphical representation of a particular character. Since System 7,
the Mac OS has used two types of fonts: bitmapped fonts and TrueType fonts.
Bitmapped fonts were the only ones available on Macintosh computers until
the introduction of System 7. In a bitmapped font, a glyph is an individual bit-
map designed at a fixed point size and style for a particular display device. If
the user requests a font that is not available in a particular size, QuickDraw
can scale a bitmapped font to a different size to create the required glyphs.
However, a scaled bitmap usually appears slightly jagged.

With the TrueType fonts introduced in System 7, the Font Manager uses
equations instead of bitmaps to define the appearance of glyphs. After using
the equation to define the outline of a specific glyph in a particular font, the
Font Manager translates the outline to a bitmap for display on the screen. The
advantage of a TrueType font is that it can be used to generate smoothly ren-
dered glyphs at any size; the instructions included in the font fine-tune the
image of the font at different sizes. For example, from one TrueType Courier
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font, the Font Manager can generate Courier 10-point, Courier 12-point, and
Courier 200-point. TrueType fonts are also resolution independent; the same
TrueType font can generate glyphs on a 72-dpi device or a 300-dpi device.

Mac OS 8 uses a new font-drawing architecture that’s invisible to users and
applications. The benefit to application developers is that this architecture—
called the Open Font Architecture (OFA)—is capable of supporting any type
of font format—such as TrueType, PostScript Type 1, and the complex font
formats for Asian languages. To bring new fonts to the Mac OS 8 platform,
any font developer can provide a font scaler—a server program that calculates
and renders glyphs at the request of the operating system’s imaging services.
Because they’re implemented as server programs, font scalers are protected
from errors in application code. Because operating system services and not
applications are the clients for font scalers, an application developer doesn’t
need to write any additional code to use them.

QuickDraw GX Typography

QuickDraw GX uses the Open Font Architecture, and in addition, provides
applications with sophisticated typographic features that extend far beyond
the use of multiple font formats. QuickDraw GX allows developers to use
typographic shapes that contain multiple fonts and typestyles. The Quick-
Draw GX line layout facility supports ligatures, kerning, extensive control
over line breaks, text alignment and justification, number styles, fractions,
subscripts and superscripts, effects such as curved and wavy lines of text, and
text containing two or more languages (see Figure 15.3).

Using QuickDraw GX’s layout shapes, a developer can build ligatures into
a font. (For example, the ligature “fi” results from the combination of the let-
ters “f” and “i”.) The QuickDraw GX programming interface simplifies the
handling of cursor display, text insertion, and spell checking for words con-
taining ligatures. Another traditional typographic feature that QuickDraw
GX takes care of automatically is kerning—the process of adjusting the spac-
ing between characters so that text has a more aesthetic and natural appear-
ance to the eye.

Using QuickDraw GX, developers can also enhance typestyles by defining
variation axes. Variation axes are variables whose values consistently change
the appearance of a font in terms of weight, width, slant, and the optimal
shape for a specific point size.

International Font Handlling Support in QuickDraw and QuickDraw GX

The typographic advances of QuickDraw GX don’t just serve aesthetics;
they’re very helpful for internationalizing the text capabilities of Mac OS 8
applications. Chapter 12 discussed how the Human Interface Toolbox helps
developers internationalize their human interfaces so that, for example, a
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An internationalized application displaying text in multiple writing systems
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developer can easily convert an application menu or dialog box from one lan-
guage to another.

A fully internationalized application also allows a user to enter and edit
text in documents using any language. An internationalized program that
allows users to create and manage pages on the World Wide Web, for exam-
ple, could create web pages that display any mix of languages, as shown in
Figure 15.3.

However, the text encoding involved in displaying languages within docu-
ment content can be complicated for a program to handle. For example, fonts
for Asian languages may have 8,000 or more glyphs, and several glyphs may
be necessary represent a single character. To help developers, QuickDraw GX
handles the details of mapping characters to their correct glyphs.

For virtually any writing system in use today, QuickDraw GX handles
many text-display, text-editing, cursor-handling, character-highlighting, and
character-set concerns, including

» line direction (that is, the direction in which glyphs are read)

P the size of the character set used to represent a writing system

» contextual variation (that is, whether a glyph changes according to its
position relative to other glyphs)

QuickDraw GX can also handle right-to-left, left-to-right, and top-to-bottom
writing systems, multiple writing systems on the same line, and even writing
systems in which adjacent characters sometimes change position.

In Mac OS 8, QuickDraw incorporates support for WorldScript 1 and
WorldScript II. WorldScript I supports the display, manipulation, and printing
of 1-byte complex text-encoding systems for such languages as Hebrew and
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Arabic. (Support for the simpler 1-byte Roman text-encoding system has
always been built into the Mac OS.) WorldScript II supplies this type of sup-
port for 2-byte text-encoding systems, such as Chinese and Japanese. System 7
developers who use WorldScript I or II to create internationalized applications
can rely on its availability in Mac OS 8. Whereas text objects (described in
Chapter 12) and QuickDraw GX provide the most extensive and the most
flexible support for international text in Mac OS 8, many developers are
already very familiar with using QuickDraw’s text-handling capabilities in
conjunction with the multilingual capabilities of WorldScript I and II. There-
fore, Mac OS 8 fully supports these technologies for future development as
well as backward compatibility.

Anti-Aliased Text Support

In Mac OS 8, both QuickDraw and QuickDraw GX perform anti-aliasing of
onscreen text. Anti-aliasing, unavailable through the operating system in Sys-
tem 7, is the smoothing of jagged edges on a shape by modifying the shades of
individual pixels along the shape’s edges. By changing a setting in the Appear-
ance Control panel, Mac OS 8 users turn anti-aliasing on or off. A developer
can programmatically turn anti-aliasing on or off within an application; a
developer can even turn it on for some portions of a document and off for
other portions.

QUICKTIME MULTIMEDIA

Since its inception, the Mac OS has helped users express themselves more
effectively by mixing multiple types of media—such as drawings, photo-
graphs, and text—into their documents. System 7.5 lets users communicate
with documents that incorporate video, music, and interactive, panoramic vir-
tual reality scenes. These System 7.5 features support what’s usually referred
to as multimedia software—applications that allow users to experience or cre-
ate information presented in an interactive mixture of video, sound, pictures,
and text.

The underlying architecture for multimedia on the Mac OS is QuickTime.
It’s a multiplatform standard for viewing, integrating, storing, editing, and
playing time-based data, including

synchronized graphics
CD-quality sound
video

text

animations

MIDI sequences

VVVYVYYY
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The QuickTime architecture allows users and developers to work with all of
these diverse types of multimedia content as QuickTime movies. A QuickTime
movie may contain any of these types of time-based data. This flexibility in
data handling allows users and developers to focus on creating content rather
than on integrating different technologies.

In addition to serving as a playback engine for time-based data, QuickTime
includes extensive authoring and editing capabilities, including the ability to
manipulate text and capture sound and video. With Apple’s MoviePlayer
application, for example, users can edit QuickTime movies by cutting and
pasting text and video tracks and by editing music clips. Numerous applica-
tions from other developers offer highly sophisticated tools for creating and
editing QuickTime movies.

QuickTime isn’t just for creating and editing video movies. As you’ll see in
the following sections, other powerful multimedia services are built on top of
QuickTime capabilities. Whereas these services are available in System 7.5 as
optionally installed system extensions, they’re available full-time in Mac OS 8
as shared libraries.

TIBILITY NOTES

The Component Manager

The Component Manager is a shared library technology introduced in System 7. In
Mac OS 8, this technology is used only by QuickTime as its cross-platform mechanism for
loading and unloading libraries of multimedia code. No other portions of the operating sys-
tem use the Component Manager. Nevertheless, Mac OS 8 supports the Component Man-

ager programming interface as a System 7 application—compatibility service.

QuickTime VR

To let a user move through a panoramic scene or inspect objects from multiple
perspectives, a Mac OS 8 application can use QuickTime VR—short for vir-
tual reality. The user can zoom in or out of a scene, navigate from one scene to
another, and use the cursor to pick up and examine objects. As a user changes
the view of a scene, QuickTime VR maintains the correct perspective, creating
for the user the effect of being at a location and looking around.

QuickTime VR is built on QuickTime and extends its capabilities. Quick-
Time VR supplies a panoramic technology that lets users explore 360-degree
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FIGURE 15.4

Two views of the same panoramic scene

scenes and an interaction technology that lets them move and closely inspect
individual objects. Figure 15.4 illustrates the panoramic technology. These
two views are part of a single 360-degree panoramic scene. The user can pan
between these views and look up and down. The CD-ROM version of Figure
15.4 lets you further explore the interactive capabilities of QuickTime VR.

QuickTime VR supports the effects of camera rotation, object rotation,
camera movement, and camera zooming. Using the mouse, a user can click on
hot spots to interact with a scene, navigate to another location, or activate
some action, such as causing an object to rotate.

Rather than rendering animations on expensive, high-end workstations, a
developer captures a scene with a standard camera and converts it to a Quick-
Time VR file. Essentially, this is a process of connecting a series of photos in
realistic ways. First, a developer captures images with a 35-mm, video, or dig-
ital camera and then places the images into the computer in digital form (gen-
erally, by using a scanner). The developer then authors, or composes, the
panoramic scene, using such techniques as “stitching” (eliminating overlap
and smoothing borders between individual images to create a continuous pan-
orama) or “warping” (correcting distortions in perspective from a panoramic
camera) and creating interactivity by building in hot spots that link to audio
recordings, text, or other panoramic scenes.

Although developers can use a panoramic camera to capture images, one of
QuickTime VR’s advantages is that it doesn’t require such expensive equip-
ment—in fact, 35-mm phortos can provide higher resolution and better image
depth, and they’re easier to digitize. The 35-mm photos also give greater detail
than rendered images and allow for more interesting lighting and effects.

Developers can author QuickTime VR scenes once on the Mac OS 8 plat-
form and deliver this content to run on both Macintosh and Windows-based
computers. The result is access to a vast market of personal computer users.

The growing use of virtual reality on the Internet is supported by the versa-
tility and realism of QuickTime VR. Because QuickTime VR files are excep-
tionally small, they’re fast to download and don’t require much computer disk
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FiGure 15.5 Colleagues collaborating on a document with QuickTime Conferencing
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space. In fact, a typical panoramic scene can be as small as 200K; thousands
of panoramas can fit on a single CD-ROM.

QuickTime Music Architecture

The QuickTime Music Architecture helps users work with MIDI music by
providing a software synthesizer and a library of musical instruments. Music
and synthesizer developers can deliver their own custom software synthesizers
and instruments through QuickTime. Mac OS 8 application developers, in
turn, can use this architecture to embellish their content with music and create
a distinctive aural experience.

QuickTime Conferencing

QuickTime Conferencing is a cross-platform collaboration and communica-
tions technology that allows users to broadcast and view real-time digital
audio, text, images, and video. Conference participants using an application
based on QuickTime Conferencing can share and annotate text, images,
screen captures, sound, video, and QuickTime VR scenes. Conference partici-
pants can also record their proceedings and transform them into QuickTime
movies. Figure 15.5 shows two colleagues with video cameras connected to
their computers collaborating over the Internet with QuickTime Conferenc-
ing. These two can view live video images of one another and simultaneously
work on a shared document.
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This conferencing can take place on a variety of networks such as an Inte-
grated Services Digital Network (ISDN), the Internet, local area and wide area
networks, and Asynchronous Transfer Mode (ATM) networks. The number
of conference participants is limited only by the available network bandwidth.

Although the QuickTime Conferencing technology is Mac OS based, it’s
designed to fit open standards for interoperability. It’s compatible with a wide
range of industry-standard video formats and video compression and decom-
pression schemes. QuickTime Conferencing also supports a variety of connec-
tion models, including point-to-point video telephony, multiparty video
conferencing, broadcast audio and video on an existing LAN, and audio-only
or video-only for special applications.

This independence from transport modes, compression schemes, and media
devices permits cross-platform video conferencing between Mac OS-compati-
ble computers, other personal computers, UNIX systems, and room-based
conferencing systems. Users don’t have to worry about whether their hard-
ware equipment, networking equipment, or applications are compatible with
the solutions being used on the other end of the conference line.

Mac OS 8 developers can use QuickTime Conferencing as a foundation
technology for their video conferencing applications. For example, Apple’s
own QuickTime Conferencing application, Apple Media Conference, allows
users to call other video conference participants over their local area networks
(LANS). Those who have a direct connection to the Internet can use these
capabilities with remote users as well. The Apple Media Conference applica-
tion also allows two or more participants to edit the same document. While
one participant has the document stored on his or her system, others partici-
pants can view it and mark it up in a shared window, as shown in Figure 15.5.

A HisTORY OF MAC OS IMAGING AND MULTIMEDIA FEATURES

The following chronology shows the evolution of imaging and multimedia
capabilities inherited by Mac OS 8 from earlier versions of the Macintosh
platform.

1984
» The Macintosh computer is introduced, featuring the QuickDraw
graphics system and a bitmapped video display.

1985
» Apple introduces the LaserWriter printer.
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1988

» Macintosh computers become the first personal computers to offer

plug-and-play support for CD-ROM drives.
1989

» Color QuickDraw is introduced, making the Macintosh the first per-

sonal computer to display photo-realistic images.
1990
» Macintosh computer models begin including microphones for sound
input.
1991
» With the introduction of System 7, TrueType fonts become available.
» QuickTime multimedia software is introduced.
1992

» WorldScript becomes available.

» Many Macintosh computer models include built-in CD-ROM drives,
spurring the growth of multimedia technologies.

» ColorSync is introduced, making it the first operating system-level
implementation of an industry-standard color-matching system.

» Apple introduces QuickTime for Windows, making QuickTime the first
industry standard for developing and using cross-platform multimedia
software.

1994
» The QuickDraw GX imaging system is introduced.
» QuickTime 2.0 becomes available.

1995

» QuickTime VR, QuickTime 3D, and QuickTime Conferencing
are introduced.

SUMMARY

Mac OS 8 inherits from System 7.5 the imaging technologies of QuickDraw,
QuickDraw GX, QuickDraw 3D, and ColorSync. Mac OS 8 also inherits the
multimedia technologies of QuickTime, QuickTime VR, QuickTime Confer-
encing, and the QuickTime Music Architecture. These technologies are fully
integrated into Mac OS 8 as memory-efficient shared libraries.
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Mac OS 8 adds extra capabilities to the imaging and multimedia technolo-
gies inherited from System 7.5. For example, QuickDraw GX is implemented
as a reentrant service; QuickDraw and QuickDraw GX perform anti-aliasing
of text; QuickDraw incorporates support for WorldScript I and WorldScripe II
text and font-handling capabilities; and a new architecture for font scalers
allows Mac OS 8 applications to display text in potentially any font format.
And core operating system features—such as preemptive multitasking, virtual
memory, concurrent I/O, faster dynamic storage allocation, and PowerPC
optimization—significantly improve the performance of these landmark tech-
nologies in Mac OS 8.

PLANNING A PRODUCT FOR MAC OS 8

If you’re an application developer, the best way to begin preparing Mac OS 8
products that take advantage of these imaging and multimedia technologies is
to adopt these technologies in your System 7 applications. Because the pro-
gramming interfaces for these technologies remain unchanged in Mac OS 8,
any development you undertake with them will run without modification on
Mac OS 8.

If you’re a developer of printers, you should prepare your products to work
in Mac OS 8 by creating QuickDraw GX printer drivers for them.
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Personal file sharing
allows any Mac OS-
compatible com-
puter on a network to
be a file server.
AppleTalk Remote
Access allows

Mac OS-compatible
computers to com-
municate with net-
work servers over
standard telephone
lines.

Landmark
Networki
Technologies

In 19835, the Macintosh computer became the first personal computer to offer
built-in networking capabilities. Today, users have come to rely on vastly
more powerful Mac OS networking capabilities to collaborate and communi-
cate through such media as shared electronic documents, e-mail, interactive
World Wide Web sites, and live video conferencing. Mac OS 8 inherits and
improves upon this networking legacy. From System 7.5, Mac OS 8 inherits
support for a wide array of networking standards through its Open Transport
architecture. Mac OS 8 also inherits popular user-oriented networking facili-
ties from System 7.5, including personal file sharing, QuickTime Conferenc-
ing, AppleTalk Remote Access, and Cyberdog.

To improve upon its networking legacy, Mac OS 8 offers networking appli-
cations the benefits of preemptive multitasking, concurrent network I/O, inter-
national language support, and memory protection for server programs.
Previous chapters of this book have shown how Mac OS 8 networking appli-
cations can take advantage of these core features of the operating system. This
chapter describes the specific networking technologies that Mac OS 8 brings
forward from System 7.5 and explains how users and developers can take best
advantage of them.

If you haven't already done so, read “How to Navigate the Book CD-
ROM? in the preface for information about using the CD-ROM version of
this book. In the CD-ROM version of the book, the screen shots presented in
this chapter are animated.
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Key TermS AND CONCEPTS

» Networking is the sharing of information and services via connected
computers. Using communication protocols such as AppleTalk and
TCP/IP, networked computers can be linked by various media—for
instance, phone lines, LocalTalk cables, Ethernet cables, and radio.

» Network protocols are the rules that govern how and in what format
data is transmitted between connected computers.

» The Internet is a loosely administered worldwide computer network.
The Internet is a descendent of the Arpanet, which was created to allow
U.S. universities and research institutions to share information easily.
The TCP/IP protocols and many of the tools used today on the Internet
were first developed for the Arpanet.

» An intranet refers to any private network based on Internet protocols
and tools. For example, a company might use an intranet to share files
and e-mail internally among its employees.

» The World Wide Web consists of computers on the Internet that use
multimedia to present information and services. These computers also
use electronic links within their media to help users quickly find related
information and services across the web.

» Cyberdog is an OpenDoc-based architecture integrating network ser-
vices into the Mac OS. Cyberdog allows users to incorporate remotely
located information into their software and documents.

» QuickTime Live! is a cross-platform venue for live, interactive, online
entertainment on personal computers.

» Open Transport is the portion of the /O system that implements indus-
try-standard networking protocols.

MAJOR POINTS OF INTEREST

With the phenomenal growth of the World Wide Web and with users’ growing
reliance on the Internet, computer networking capabilities are more important
today than ever. Mac OS 8 provides powerful networking facilities and, in the
tradition of the Mac OS, Mac OS 8 delivers these features in ways that make
networking easier than it’s ever been—easier for users, easier for application
developers, and easier for network content providers.

Mac OS 8 makes networking easier for users in several ways. First,
Mac OS 8 provides experts and other types of interactive, online assistance
that help users take advantage of the platform’s networking capabilities. For
example, personal file sharing and network printer sharing were introduced in
previous versions of the Mac OS, but a setup expert supplied by Mac OS 8
simplifies the tasks of configuring these features. The setup expert automati-
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AppleTalk refers to a
suite of network pro-
tocols that have been
adopted by many
vendors of computers
and networking prod-
ucts. AppleTalk net-
works can be
integrated with other
network systems,
such as the Intemet.

As discussed previ-
ously in this book,
OpenDoc is a multi-
platform technology
for constructing and
sharing compound
documents, which
consist of multiple,
user-selected soft-
ware components,
called parts.

cally determines important details on behalf of the user, such as whether the
user’s computer is connected to an AppleTalk network and, if so, what net-
work services are available. The setup expert then asks general questions
about the user’s goals—for instance, “Would you like to share files over the
network?” In response to the user’s answers, the setup expert configures these
networking features automatically. As described in Chapter 13, any developer
can similarly use Mac OS 8 Assistance Services to help users take full advan-
tage of an application’s networking features.

Because of the wealth of information that computer networks make avail-
able to users, the task of organizing and collecting information has become
more complex. As you saw in Chapter 10, the Mac OS 8 Navigation Services
make it easier for users to search for any type of information within Mac OS
files located on network servers. With Find windows, for example, users can
locate and organize network-hosted information relationally, grouping docu-
ments with similar content according to user-specified criteria.

With its workspace feature, described in Chapter 12, Mac OS 8 also
makes it easier for a user to manage networking preferences, such as e-mail
accounts and World Wide Web bookmarks. Several users sharing the same
computer can maintain individual networking preferences in their own per-
sonal workspaces.

Open Transport makes it easier for developers to incorporate networking
services in their applications. By using the programming interface defined by
Open Transport, a developer gains access to any type of network to which the
user’s computer is connected. Open Transport automatically takes care of the
communication details appropriate for the user’s network.

Cyberdog makes networking easier for users and developers both. For
users, Cyberdog provides a consistent, intuitive way to search and browse the
Internet and gain access to Internet mail and newsgroups. A user can drop a
Cyberdog part into any OpenDoc document to instantly add Internet capabil-
ities to that document. For developers, Cyberdog makes it very easy to pro-
vide Internet capabilities within their applications: they need only to support
OpenDoc. Then users can extend Internet capabilities to these applications
simply by adding Cyberdog parts. Apple supplies users with a set of useful
Cyberdog parts, and network application developers can create Cyberdog
parts of their own. The Cyberdog classes that developers use to create parts
include built-in protocol support and connection support, greatly simplifying
the creation of networking products.

Mac OS 8 also makes it easier to write multimedia content for distribution
across the Internet. Because QuickDraw 3D and the QuickTime multimedia
services described in Chapter 15 are cross-platform, content providers can use
these services to create 3D images and various forms of time-based data—such
as video, MIDI music, CD-quality sound, and virtual reality scenes—for pre-
sentation in web pages that can be shared by Mac OS, Windows, and UNIX
users.



272 CHAPTER 16 P> LANDMARK NETWORKING TECHNOLOGIES

FIGURE 16.1 Using a Cyberdog part to open a web page from within a document

il

Current ents

Use the materials belo to () Identify a news event for today’s discussion, {b) obtain at
least two different opinions on the event, and (c) be prepared to discuss the topic in your
own yords.

CYBERDOG

Cyberdog is one of Apple Computer’s latest developments. To users, Cyberdog
consists of a suite of ready-built OpenDoc parts for accessing and displaying
Internet-borne content. To developers, Cyberdog consists of a collection of
OpenDoc classes used to create Internet-capable OpenDoc parts.

Cyberdog parts give users a flexible way to manage their access to the Inter-
net. For example, a user can drag and drop icons representing Internet loca-
tions into OpenDoc documents. Clicking one of these icons connects the user
to an Internet site. The user can also keep a notebook of icons representing
regularly visited Internet locations, newsgroups, mail trays, web sites, and
other items and services available on the Internet. Clicking these icons con-
nects the user to their associated Internet locations. By dragging and dropping
these items into other documents, the user can seamlessly integrate Internet
content with other content. And the user can share documents containing this
type of content with other users.

Figure 16.1 shows the user opening a Cyberdog part from within a docu-
ment that contains standard text and graphics. This Cyberdog part contains a
browser to a particular web site. The CD-ROM animated version of this fig-
ure demonstrates how the user drags an icon representing the web site from
the desktop and drops it onto the document. This document becomes a web
browser. Every time it’s opened, the document creates a network connection
and displays the current web page.



CYBERDOG 273

Parts are the por-
tions of an OpenDoc
document that con-
tain content for view
or manipulation by
users. At program
execution time, part
editors display part
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manipulation of the
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a user interface for
modifying that
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Apple Computer supplies users with a suite of useful Cyberdog parts,
including

a World Wide Web browser

an e-mail reader

a newsgroup reader

a Gopher browser

FTP, the Internet file transfer facility

Telnet, the Internet remote log-in facility

utilities for storing and organizing Internet information
security facilities

VVYVVVYYY

With Cyberdog, developers can add Internet connectivity to any existing
OpenDoc part (for example, to support e-mail or network file transfers), cre-
ate new OpenDoc parts with network capabilities, create enhanced replace-
ments for Apple-supplied Cyberdog parts, and even add new network
protocols and services to the OpenDoc architecture.

Support for accessing the Internet is built into the Cyberdog classes, simpli-
fying the effort necessary to develop Internet-capable products. For example,
a developer can create a Cyberdog part for displaying JPEG data located on
the Internet and not worry about network protocols or connections, because
Cyberdog handles these details automatically.

Cyberdog offers all of the extensibility features of OpenDoc, which are
described in Chapter 9. From the developer’s perspective, a Cyberdog part edi-
tor, like an OpenDoc part editor, is a small shared library offering specialized
features. Part editors can be created and revised much more quickly than
large, stand-alone applications. Cyberdog permits users to dynamically mix
and match parts in order to extend networking capabilities according to their
own needs and tastes. This extensibility allows developers to quickly create
and revise Internet solutions that users can seamlessly integrate into their
work environments.

PowerTalk and AOCE

PowerTalk and AOCE (Apple Open Collaboration Environment) from System 7 are not sup-
ported in Mac OS 8. Instead, these communications and collaboration services are replaced
by industry-standard Intemet protocols and OpenDoc, the open standard for creating com-

ponent software like Cyberdog.
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FIGURE 16.2

A QuickDraw 3D image manipulated from the Netscape browser

QuickDrAW 3D AND QUICKTIME MULTIMEDIA ON THE INTERNET

Chapter 16 discussed how Apple Computer’s cross-platform 3D and multime-
dia technologies take advantage of Mac OS 8 capabilities. For content cre-
ators, these technologies offer innovative solutions for authoring web pages
and publishing information on the Internet. For users, these technologies offer
engaging ways to interact with information on the Internet. For example,
users can rotate and examine QuickDraw 3D objects displayed on web pages,
like the one shown in Figure 16.2.

Central to QuickDraw 3D is the 3DMF (3D Metafile) format. This format
allows 3D objects created by one application to be used by other applications,
even on different operating systems. This makes 3DMF a convenient mecha-
nism for exchanging 3D graphics across the Internet. To accelerate the imple-
mentation of 3DMF across the World Wide Web, Apple Computer licenses
3DMF to developers at no charge for use in their applications. Apple has also
proposed 3DMF as a file extension to Moving Worlds VRML 2.0, a new
cross-platform standard for dynamic 3D environments on the Internet pro-
posed in March 1996 by Apple, Netscape Communications, and Silicon
Graphics.

QuickTime Conferencing, as discussed in Chapter 15, allows users to
broadcast and view real-time digital audio, music, text, images, and video on
the Internet. Although QuickTime Conferencing technology is Mac OS based,



OPEN TRANSPORT NETWORK ARCHITECTURE 275

it adheres to open standards for interoperability and permits cross-platform
video conferencing between Mac OS, Windows, and UNIX computers and
room-based conferencing systems. QuickTime Conferencing users don’t have
to worry about whether their hardware or applications are compatible with
the solutions being used on the other end of a conference line.

As you recall from Chapter 15, QuickTime VR is the virtual reality soft-
ware that lets a user move through a panoramic scene or inspect an object
from multiple perspectives. Content providers use QuickTime VR to create
highly interactive web sites. Using this technology, for example, a business can
develop a web site that transports consumers into its store and allows them to
see a product, zoom in to it, pick it up, turn it around, and navigate to another
area of the store.

Integrating all of Apple Computer’s interactive multimedia technologies,
QuickTime Live! is a showcase of World Wide Web technology. QuickTime
Live! presents multimedia webcasts of live entertainment, including images,
videos, sound, and QuickTime VR scenes. A QuickTime Live! event is interac-
tive: at custom kiosks, attendees at the event can post pictures of themselves
on the Internet and chat with online fans, and online fans are able to see the
live entertainment as it’s happening. Webcasts can also be archived for people
who want to view the event after it takes place.

The February 1996 coverage of the 38th Annual Grammy Awards inaugu-
rated the first QuickTime Live! event to include high-quality, color broadcasts
of both live and prerecorded video over the Internet. Creative content for a
webcast like the Grammy Awards is produced as follows:

1. Camera crews videotape a story or event.

2. The content is edited with archival footage, titles, and special effects to
produce a broadcast-ready show.

3. The show is sent to a Mac OS—compatible computer for digitizing.

4. The digital video stream is webcast over the Internet to geographically
disbursed web servers.

5. These servers send the video signal to Mac OS and Windows users who
have tuned in using webcast viewer software available from the web site
itself.

OPEN TRANSPORT NETWORK ARCHITECTURE

Open Transport is the /O family that implements the operating system’s net-
working capabilities. Like the rest of the I/O system in Mac OS 8, Open
Transport is completely concurrent. Therefore, multiple network transactions
are interleaved so that the CPU doesn’t waste valuable cycles waiting for any
single transaction to be completed. This concurrency, in conjunction with the
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TCP/IP (Transmission
Control Protocol/inter-
net Protocol) is the
major transport proto-
col and the network
layer protocol used

in communicating
over the Internet.

multitasking capabilities of Mac OS 8, allows Open Transport to transfer net-
work data efficiently and to increase overall system performance.
To make networking easier for users, Open Transport

» Supplies a consistent human interface for configuring AppleTalk,
TCP/IP, and other networks.

» Gives users the ability to reconfigure and restart network services with-
out restarting their computers.

» Allows a computer to be connected to multiple networks simulta-
neously. For example, suppose a user in an office environment connects
a LaserWriter printer to his or her computer using LocalTalk. For file
access and e-mail, the user’s computer may also be connected to the
company-wide network via Ethernet. Open Transport maintains both
connections without creating a bridge between the networks. (Before
Open Transport, a System 7 user would have to open the Network con-
trol panel and change the AppleTalk connection back and forth
between LocalTalk and Ethernet.)

To make networking easier for application developers, Open Transport defines
a programming interface that provides access to any type of network to which
the user’s computer is connected. The calls that an application makes to Open
Transport depend solely on the nature of the communication, not on the trans-
port mechanism. For example, a developer can use one set of functions for any
connection-oriented, transactionless protocol, such as ADSP or TCP, and a dif-
ferent set of functions for any connectionless, transactionless protocol, such as
UDP or DDP. In other words, after determining the type of protocol that is
appropriate for an application, a developer can write networking code without
worrying about which protocol family will be used. (By comparison, the
Cyberdog architecture, as you’ve seen, shields developers from having to deal
with any network protoco! or connection details whatsoever.)

Open Transport supports industry standards at both the hardware and the
software levels. In particular, Open Transport is based on these key standards:
from the X/Open Group, the X/Open Transport Interface (XTI) and the Data
Link Provider Interface (DLPI); and from UNIX System V, STREAMS. Open
Transport includes implementations of the AppleTalk and TCP/IP protocols
and support for common data links, such as LocalTalk, Ethernet, and Token
Ring. Open Transport for Mac OS 8 also includes support for serial communi-
cations of AppleTalk and TCP/IP network data with an implementation of the
Point-to-Point Protocol (PPP).
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; %uﬂ Notes

AppleTalk Manager and MacTCP Programming Interfaces

For compatibility with applications and networking products from System 7, Mac OS 8 sup-
ports the AppleTalk Manager and MacTCP programming interfaces as cooperative services.
(MacTCP allows System 7 applications to communicate on the Intemet and on other net-
works based on TCP/IP protocols.) These programming interfaces can be called only from the
main tasks of cooperative programs. Because Open Transport is a reentrant service, and
because it's optimized for the PowerPC CPU, developers wishing to create new products
based on the AppleTalk or TCP/IP protocols should adopt the Open Transport programming

interface.

A HisTory OF MAC OS NETWORKING FEATURES

The following chronology shows the evolution of networking capabilities
inherited by Mac OS 8 from earlier versions of the Macintosh platform.

1983
» The Macintosh computer is introduced.

1985
» The Macintosh computer becomes the first personal computer with
plug-and-play networking using AppleTalk software and LocalTalk
cables and connectors.

» The first release of MacTCP provides the foundation for Internet appli-
cations on the Mac OS.

» Personal file sharing is built into System 7.

» AppleTalk Remote Access software becomes available, allowing remote
computers to connect to AppleTalk networks by telephone.

» Macintosh computers feature plug-and-play Ethernet networking capa-
bilities.

1993
» SNMP, the Internet standard for network management, is available for
the Mac OS.
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1994
» System 7.5 incorporates 32-bit TCP/IP Internet support in a new ver-
sion of MacTCP.

1995
» Open Transport becomes available for PowerPC-based Mac OS—com-
patible computers.
» QuickTime VR, QuickTime 3D, and QuickTime Conferencing operate
on the Internet.

1996
» Open Transport is included with every copy of System 7.5.3.

SUMMARY

Mac OS 8 continues the legacy of Macintosh networking capabilities. Fea-
tures such as personal file sharing, network printer sharing, and dial-in net-
work access—all of which were introduced in previous versions of the Mac
OS—remain integral to Mac OS 8. Workspaces, experts, the Navigation Ser-
vices, and other facilities introduced with Mac OS 8 make these networking’
capabilities easier for people to use.

The Cyberdog architecture is one of the more recent—and potentially one
of the most revolutionary—networking technologies to be introduced on the
Mac OS. By simply dragging and dropping a Cyberdog part onto OpenDoc
documents, a user gives them instant Internet capabilities. Cyberdog supplies
developers with an extensible architecture for creating small, well-integrated
networking products. By handling protocol and network-connection details,
Cyberdog simplifies these developers’ programming efforts.

QuickDraw 3D, QuickTime, QuickTime VR, QuickTime Conferencing,
and other QuickTime technologies help content creators produce cross-plat-
form, interactive forms of multimedia presentations for display and distribu-
tion on the World Wide Web.

The operating system provides network /O support through Open Trans-
port. Developers who want access to network services from within their appli-
cations use the programming interface of Open Transport. This programming
interface provides a layer of abstraction so that developers don’t need to write
code specific to any type of networking hardware or transport mechanism.

Concurrent I/O processing, priority-based preemptive multitasking, and
memory protection are capabilities newly offered by Mac OS 8 that improve
overall performance and system stability for the products using these land-
mark networking technologies.
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PLANNING A PRODUCT FOR MAC OS 8

If you’re a developer, you can take the following steps now to take advantage
of Mac OS 8 networking capabilities in your software product:

10

2.

Add OpenDoc support to your existing product. In this way, your prod-
uct becomes Internet capable whenever a user adds a Cyberdog part to
one of its documents.

Adopt QuickDraw 3D, QuickTime, and QuickTime VR capabilities
into your existing application so that content creators can use it for
their web authoring and Internet publishing needs.

If you’re currently developing any new networking applications that
require you to deal directly with networking protocols, use Open Trans-
port rather than the AppleTalk Manager or MacTCP programming
interfaces.

Consider whether your application consumes very much time process-
ing network I/O operations. If so, factor your network I/O code into
portions separate from the rest of your application. You can then imple-
ment this code more easily as a separate thread of execution in a multi-
threaded program.

Determine whether some portion of your network product would benefit
from the extra protection afforded by a separate address space. If so, you
should plan to implement this portion as a server program. For example,
a program that makes World Wide Web pages available to remote users
can be implemented as a server program, thereby preventing program-
ming errors in other applications from disrupting its operations.
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3DMF (3D Metafile) format A cross-platform format allowing 3D objects cre-
ated by one application to be used by other applications. The 3DMF format
specifies objects, their properties, and properties of the scene that contains
them. The file format preserves all object properties in either text or binary
formats.

3D object In QuickDraw 3D, a shape that contains or references specifica-
tions about how and where the object should be drawn. Developers can create
multiple instances of any type of 3D object and assign them individual charac-
teristics. Users can change an object’s appearance by rotating it, scaling it, or
otherwise transforming it.

3D Viewer A simple mechanism that developers can incorporate into their
applications to allow users to view and interact with 3D objects.

access window A window from which the user views and selects help topics
described in an Apple Guide guide file.

active window The frontmost modal or document window. Only the contents
of the active window are affected by user actions. The active window is identi-
fied by distinctive details that aren’t visible for inactive windows.

address See logical address, physical address.
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address space The entire range of memory locations potentially available to a
process. Mac OS 8 supports multiple address spaces.

alert box A modal window containing an alert panel used to warn the user or
to report an error. An alert box typically consists of text describing the situa-
tion and buttons that require the user to acknowledge or rectify the problem.
See also dialog box, modal alert box, movable alert box.

alert panel A root panel placed inside a modal window to create an alert box.
An alert panel contains additional panels, such as for text and buttons.

Alias Manager An operating system service for creating and using data struc-
tures for establishing and resolving permanent references to files, folders, and
volumes.

alias record A data structure identifying a file, folder, or volume that the user
might need to locate again. Alias records assist users and programs in organiz-
ing files for easier access. The Alias Manager has algorithms for using alias
records to find files that have been moved, renamed, copied, or restored from
backup.

A-line instruction See A-trap.
AMP See asymmetric multiprocessor.

ANSI (American National Standards Institute) An organization devoted to defin-
ing commercial standards, such as for programming languages like C.

anti-aliasing The smoothing of jagged edges on a shape by modifying the
shades of individual pixels along the shape’s edges.

APl See programming interface.

Appearance control panel A utility allowing the user to choose among the
themes available on the system and to modify other aspects of appearance,
such as the desktop pattern, highlight color, screen saver, and system font.

Appearance Manager The operating system service that provides the underly-
ing support for themes. The Appearance Manager manages all aspects of
themes and theme switching, including the Appearance control panel, support
for a variety of color data, and support for animation and sound.

Apple event A data structure used to direct the operation of or communicate
information to a program. An Apple event identifies itself and its purpose,
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names its destination, and contains additional data structures that vary
according to the kind of event. Apple events constitute the primary form of
interprocess communication in Mac OS 8.

Apple event dispatcher A queue of incoming events and a stack of handler
tables containing functions that respond to those events. Mac OS 8 provides a
default Apple event dispatcher for every process, and any program may create
additional dispatchers as necessary.

Apple event handler A function that extracts pertinent data from an Apple
event, performs the action requested by the Apple event, and returns a result.

Apple Event Manager An operating system service that allows programs to
send and receive Apple events.

Apple Guide An onscreen help system that explains concepts or guides users
through the steps of an operation.

AppleScript A text-based scripting language that lets users control and auto-
mate off-the-shelf scriptable programs.

AppleTalk A suite of network protocols that have been adopted by many
vendors of computers and networking products. AppleTalk networks can be
integrated with other network systems, such as the Internet.

AppleTalk Remote Access A program that allows Mac OS—compatible com-
puters to communicate with network servers over standard telephone lines.

application A program designed to help users accomplish goals; for example,
a web browser helps users navigate the Internet, a page-layout program helps
users present information in print form, and a flight simulation game offers
recreational challenges to users. In Mac OS 8, an application is usually imple-
mented as a cooperative program that may be supported by server programs.

application handler table A table of program-specific Apple event handlers,
which a program can add to or remove from its handler table stack at any
time. Compare default handler table.

application heap A memory area assigned exclusively to a System 7 applica-
tion for the application’s temporary data storage needs. Whereas the
Mac OS 8 memory allocators dynamically create additional memory areas to
fulfill a program’s storage needs, an application heap is fixed in size at applica-
tion launch time and can’t be expanded.
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application program See application.
application programming interface See programming interface.
area See memory area.

Assistance Services A group of comprehensive and flexible facilities for deliv-
ering help appropriate to users’ various goals and skill levels. The Assistance
Services include Apple Guide, the Help Manager, the Interview Manager, the
Notification Manager, the Tip Manager, and the Trigger Manager.

asymmetric multiprocessor (AMP) Having more than one processor execute
instructions so that one processor, the master processor, executes all operating
system-related operations. Other processors, called slave processors, perform
operations allocated to them by the master processor. Compare symmetric
multiprocessor.

asynchronous /O operation An operation that performs data input or output
while the task requesting the operation remains eligible for execution. Com-
pare synchronous I/O operation.

atomic operation A simple routine—such as one that increments or decre-
ments a value, tests and sets a value, or compares and swaps values—that exe-
cutes to completion; it cannot be interrupted. In Mac OS 8, these operations
are implemented using instructions provided by the CPU. Tasks can use
atomic operations to help synchronize access to shared data.

Atrap A compiled instruction that is unimplemented by the Motorola 68K
family of microprocessors. The first 4 bits of such an instruction have a hexa-
decimal value of A. For applications compiled to run on 68K-based comput-
ers, these instructions invoke routines implemented by the Mac OS.

A-trap table A table containing entry points to Mac OS routines called by
code generated to execute on the 68K family of Motorola processors. See also
A-trap.

automated assistance Onscreen help that leads a user through an operation
and performs as much of the work for the user as possible.

backing provider Code responsible for managing pages of physical memory
and transferring data (typically between backing store and physical memory)
in response to page faults.
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backing store A repository—typically a file on a paging device such as a hard
disk—for pages of code or data that aren’t currently in physical memory.

backing volume A portion of a storage device used for backing store.

Balloon Help A form of user help that displays, in small windows called help
balloons, information about the items to which the cursor points.

bevel button A control that displays information (such as text, icons, or pic-
tures) indicating its purpose. A bevel button can behave like a push button
that lets the user press it once to perform an action instantaneously, or it can
toggle between selected and unselected states.

bitmap A data structure that represents the positions and states of a corre-
sponding set of pixels.

block copy A mechanism for copying the contents of one memory area to
another. See also interspace block copy.

blocked task A task that is not eligible for execution until a certain event
occurs, such as the completion of a synchronous IO operation.

block storage device A hardware device that reads or writes blocks of bytes
as a group. Disk drives, for instance, can read and write blocks of 512 bytes or
more.

bus A path along which information is transmitted electronically within a
computer. Buses connect computer devices, such as processors, expansion
cards, memory, and peripheral devices.

caption text Text displayed in a static text panel. Caption text can’t be
changed by the user.

central processing unit (CPU) The microprocessor that executes instructions
and transfers information to and from other devices (such as physical mem-
ory) over the computer’s main bus.

checkbox A control consisting of a small square and its label. The label—
which may be text, an icon, a picture, or any other image—indicates what
kind of setting the checkbox controls. A checkbox can display off, on, or
mixed state settings. The square is checked when the setting associated with
the box is in effect, is empty when the setting is not in effect, and contains a
short horizontal line when the setting is mixed. A mixed state indicates that a
setting is in effect for some elements in a selection and not for others.
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class In object-oriented programming, a description of a structure, including
both data and methods, used as a template for creating objects.

client library A shared library supplying a client programming interface to an
/O family. A client library typically sends a client request for an I/O service to
a family server.

client programming interface A set of routines and data structures defined by
an I/O family to allow access to services specific to that particular family. For
the file system family, for example, the File Manager supplies a client pro-
gramming interface allowing program access to files. See also client library,
plug-in programming interface.

client/server software model A paradigm for designing software that splits
computing operations between two entities: clients, which request services,
and servers, which provide services. The implementation of client and server
entities can take many forms, including processes, tasks, shared libraries, and
class objects, which might reside in the same program or in separate pro-
grams, on the same computer, or on remote computers connected to a net-
work.

close box A small square on the left side of the title bar of an active window.
Clicking it dismisses the window.

CMM  See color management module.

CMYK color space A color space that models the application of inks and dyes

to paper. This color space is based on the colors cyan, magenta, yellow, and
black.

coachmark An onscreen graphic that indicates, such as by pointing to or cir-
cling, an item on the screen. Coachmarks can be programmatically invoked
from Apple Guide guide files as well as from the code for cooperative pro-
grams.

code fragment A block of executable code and its static data. Code fragments
are created by programming tools at program-generation time. Executable
code generated specifically for Mac OS 8 is made up entirely of code frag-
ments. Compare data-only fragment.

Code Fragment Manager The operating system service that prepares programs
and import libraries for execution.
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code section The portion of a code fragment that contains executable code.
The Code Fragment Manager maps the code sections of all fragments into
read-only areas of system-wide memory. Compare data section.

collapse box Appearing in the upper-right corner of a window title bar, an
object used for hiding and displaying the contents of the window. The user
can click the collapse box once to hide all of the window except the title bar
and then click it again to redisplay the entire window.

color management module (CMM) A library that implements color-matching
and gamut-checking services.

colorspace A model, such as RGB and CMYK, for specifying how color
information is represented. '

Colorsync An industry-standard architecture for moving color images reli-
ably from one device to another (such as from a scanner to a video display and
then to a printer) and from one operating system to another.

compiler A tool that converts source code written in a high-level language
like C into an object file containing instructions in machine language. See also

linker.

compile time During program generation, the point at which a software com-
piler creates object code from source code.

completion routine A routine that’s executed as soon as an asynchronous call
to some other routine is completed.

Component Manager A shared library technology introduced in System 7. In
Mac OS 8, this technology is used only by QuickTime; no other portions of
the operating system use the Component Manager. As a System 7—compatibil-
ity service, Mac OS 8 fully supports the Component Manager programming
interface.

component software See OpenDoc component.

composite imaging object An object that combines two or more images of
potentially different types.

compound document A single document containing multiple heterogeneous
data types, each presented and edited by its own code. A compound document
is made up of parts.
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concurrent processing The parallel operation of separate pieces of code so
that they can share operating system services in a simultaneous or nearly
simultaneous manner.

containment hierarchy An arrangement describing which human interface
objects are contained by other human interface objects.

context switch The suspension of a currently executing task and resumption
of a different task from the point at which it was previously preempted. Dur-
ing a context switch, the microkernel saves the CPU state of the suspended
task and restores the CPU state of the task about to resume execution.

contextual menu A pop-up menu containing useful commands and assistance
services specific to the item pointed at by the cursor.

control A human interface object that the user can manipulate to take an
immediate action or to change a setting to modify a future action.

control panel A System 7 dialog box containing controls that let users specify
basic settings and preferences for a systemwide feature, such as the speaker
volume. Control panels aren’t supported in Mac OS 8.

cooperatively scheduled thread One of multiple paths of execution in a task.
Within a task, these threads cooperate by yielding execution control to one
another. Cooperatively scheduled threads can be scheduled for execution only
when the task containing them is running. Whereas the Mac OS 8 microker-
nel preemptively schedules all eligible tasks for execution, programs have exe-
cution control over the cooperatively scheduled threads they create. A task
containing cooperatively scheduled threads may call cooperative services if the
task is the main task of a cooperative program. See also thread.

cooperative multitasking A policy for sharing the CPU and other system
resources among multiple applications. In a cooperative multitasking environ-
ment such as System 7, applications cooperate by yielding control of the CPU
to one another. Compare cooperative scheduling, preemptive multitasking.

cooperative program A program that yields its execution eligibility whenever
there are no events pending to which it must respond. When the main tasks of
programs cooperate in this manner, the Process Manager synchronizes their
access to the Mac OS 8 cooperative services. Usually, a cooperative program is
implemented as a standard interactive application or as an OpenDoc docu-
ment containing various OpenDoc parts, and it presents a human interface.
Compare server program.



GLOSSARY 289

cooperative program address space The address space shared by the processes
of all cooperative programs in the system.

cooperative scheduling A policy for scheduling access to the Mac OS 8 coop-
erative services. When programs cooperate by yielding execution eligibility to
one another in their event-handling code, the Process Manager serializes their
calls to the cooperative services, thereby allowing each call to execute to com-
pletion without being interrupted by another call to the same service. Cooper-
ative scheduling rotates eligibility among the main tasks of cooperative
programs so that each can, in turn, be preemptively scheduled with all other
tasks in the system. See also cooperative program, main task.

cooperative service A shared library supplied by Mac OS 8 for use by pro-
grams that cooperate to synchronize access to the library. Programs cooperate
by yielding execution eligibility to one another in their event-handling code,
allowing the Process Manager to serialize their calls to the cooperative ser-
vices. Cooperative services support the Mac OS 8 human interface while
maintaining compatibility with applications written for System 7. Examples
are shared libraries for the Human Interface Toolbox and the QuickDraw
graphics system. Compare reentrant service.

Cooperative Thread Manager A programming interface used by developers to
incorporate cooperatively scheduled threads in their programs.

counting semaphore A synchronization mechanism containing a count vari-
able that may be equal to or greater than zero. Multiple tasks can increment
and decrement a counting semaphore. Typically, a task will test whether the
counting semaphore is greater than 0 before performing some action involving
a shared resource.

CPU See central processing unit.

Cyberdog An OpenDoc-based architecture integrating network services into
the Mac OS. Cyberdog allows users to incorporate remotely located informa-
tion into their software and documents.

datafork For a document file, the part of the containing data accessed by
programs using a programming interface to the file system, such as the File
Manager. This data usually corresponds to data entered by the user; the appli-
cation creating a file can store and interpret the data in the data fork in what-
ever way is appropriate. For an application file compiled to run on PowerPC-
based computers, the data fork contains the application’s code. Compare
resource fork.
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data-only fragment A block of static data created by programming tools at
program-generation time. Containing no imported symbols, a data-only frag-
ment is occasionally used to implement a shared library. Compare code frag-
ment.

data section The portion of a code fragment or data-only fragment contain-
ing static data, including pointers to functions and pointers to global vari-
ables, used by code in the code section of this or another fragment. The Code
Fragment Manager typically uses a per-process memory allocator for storing
the data section, but the developer of a fragment can also direct the Code
Fragment Manager to use the system-wide memory allocator instead. Com-
pare code section.

data structure An organization of data arranged in a well-defined manner so
that the data can be interpreted and manipulated.

default handler table A handler table containing default handlers installed by
the operating system. For example, the default handlers for a cooperative pro-
gram interpret standard events (such as Mouse Down when the user presses
the mouse button) and, if necessary, route them to the appropriate panels
within a window. Compare application handler table.

deferred task System 7 code that runs during an interrupt and can be post-
poned for later execution. In lieu of using the Deferred Task Manager to cre-
ate deferred tasks, Mac OS 8 device drivers use the Timing Services to
schedule execution time.

definition version The version of a shared library that defines its external pro-
gramming interface and data format. Client programs are linked to this ver-
sion at generation time. Compare implementation version.

delegated task A user-scheduled operation that is performed automatically
when a programmatically determined set of circumstances occurs. For exam-
ple, a delegated task could dial an online service and check for mail at 8:00
every morning.

delegation The automatic execution of related operations at user-scheduled
times.

descriptive assistance Onscreen help, such as a help balloon, that describes
application features.
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desk accessory A utility similar to a small application that’s always available
to users from the System 7 Apple menu. Desk accessories aren’t supported in
Mac OS 8.

desktop animation A shared library that draws to a screen-saving window or
to the desktop.

determinate progress indicator See progress indicator.

developer An individual or organization that creates software or hardware
products for commercial, in-house, or personal use.

device driver Code that directly controls a hardware device, such as a disk
drive. In Mac OS 8, device drivers are implemented as I/O plug-ins—dynami-
cally loaded shared libraries that work within /O families.

Device Manager A client programming interface that supports device drivers
through an I/O family that isn’t tailored for any particular type of device.

Device Notification Service An operating system service that alerts portions of
the I/O system of dynamic changes in device connectivity—as, for instance,
when the user removes a disk drive card from a laptop computer and inserts a
modem card in its place.

dialog box A window containing a modal dialog panel or modeless dialog
panel. Developers use dialog boxes for special or limited purposes, such as
soliciting information from the user before the application carries out the
user’s command. Compare alert box, standard document window.

dialog panel A root panel placed inside window to create a dialog box. A dia-
log panel contains additional panels, such as for editable text and controls.

disclosure triangle A control that governs the display of items in a list, such as
an outline containing subtopics. When the arrow of a disclosure triangle
points right, only one item is visible beside it. When the arrow points down,
both the original item and its subitems are visible in the list. To toggle between
the two states, the user clicks the disclosure triangle.

disk cache A portion of physical memory set aside to temporarily store fre-
quently used information that’s permanently stored on disk. Because it’s faster
for the CPU to read information from physical memory than from a disk, disk
cache helps programs run faster.

DLL See shared library.
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document Any piece of work that the user saves as a separate file. The user
creates documents using cooperative programs.

document window A window used for displaying and editing document data
(such as graphics and text) or for a modeless dialog box. Document windows
appear behind floating windows and modal windows in an application’s layer.
See also standard document window.

drag To position the cursor on a visual interface element (such as the title bar
or a window), press and hold the mouse button, and move the cursor to a new
position. In general, dragging can have different effects, depending on what’s
under the cursor when the user presses the mouse button. These can include
selecting blocks of text, choosing a menu item, selecting a range of objects,
shrinking or expanding an object, or moving an icon or other visual element
from one place to another.

Drag Manager An operating system service that supports moving visual ele-
ments and their associated data from one place to another.

driver See device driver.

Driver and Family Matching Service An operating system service that matches
hardware-specific software with the I/O devices available on a computer.

Dynamic Storage-Allocation Service A reentrant Mac OS 8 service that defines
a programming interface by which code—such as an application or a device
driver—manages memory allocations for its data storage needs. While the
Dynamic Storage-Allocation Service supplies memory allocators that imple-
ment this programming interface, developers can create memory allocators of
their own. Compare Memory Manager.

dynamic linking The preparation and use of shared libraries at program-exe-
cution time.

dynamically linked library (DLL) See shared library.

editable text panel A human interface object that lets the user edit the text it
displays. Compare static text panel.

embedding panel A human interface object that contains other human inter-
face objects. Developers use embedding panels to assemble compound panels
from the standard Human Interface Toolbox panels. Compare root panel.



GLOSSARY 293

encapsulation In object-oriented programming, the packaging of an object’s
data and the routines that can act on it in order to protect the data from inap-
propriate changes. This protection is possible because only the object itself can
change its data. To gain access to an object’s data, a client must call that
object’s programming interface.

event A user action or system occurrence requiring a response from a pro-
gram. Events include keystrokes and mouse clicks from the user, requests from
other programs (such requests to print files), or any other activities in the sys-
tem (such as the completion of /O operations).

eventclass The attribute of an Apple event that specifies which group of
related Apple events the Apple event belongs to. The event class, in conjunc-
tion with the event ID, identifies an Apple event and denotes its purpose.

event group A set of bits used as a primitive synchronization mechanism. For
example, Mac OS 8 uses event groups to implement locks. Tasks can set each
bit individually or in different combinations to synchronize operations and
access to shared data.

eventID The attribute of an Apple event that identifies a particular Apple
event within a group of related Apple events. The event ID, in conjunction
with the event class, identifies an Apple event and denotes its purpose.

event loop A section of code that processes events in a System 7 application.
The event loop repetitively requests events from the Event Manager. When the
Event Manager returns events, they’re dispatched to application-supplied
event-handler routines.

Event Manager An operating system service that System 7 applications use to
receive information about actions performed by the user, to receive notice of
changes in the processing status of the application, and to communicate with
other applications.

exception An error—such as a memory access error—or other special condi-
tion that is detected by the CPU during code execution. An exception transfers
control from the code generating the exception to another piece of code, usu-
ally an exception handler.

exception handler A routine that is invoked in response to an exception.

excluded For a memory area, a permission level prohibiting all read and
write access to the area. Compare read-only, read/write.
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execution time The general span of time during which programs run on a
computer. Compare generation time, launch time.

expert A small program that interviews the user to gather information about
goals and preferences. The program uses this information to help the user
carry out a complex or seldom used operation. Compare family expert.

expert assistance Onscreen help that interacts with the user to perform an
operation. The expert solicits information only the user can provide and then
uses the computer to automate as much of the operation as possible.

experts window A window from which the user views and selects experts.

extensibility The ability of software to be enhanced with new capabilities
without breaking those it already supports. Mac OS 8 offers several extensi-
bility mechanisms for developers to enhance the operating system as well as
their own products; these mechanisms include the OpenDoc component soft-
ware architecture, import libraries, plug-ins, SOMobjects for Mac OS, server
programs, and the Patch Manager.

extension See system extension.

factoring Using Apple event handlers to separate the code that presents an
application’s human interface to the user from the code that responds to the
user’s manipulation of the interface. In a fully factored application, any signif-
icant user actions generate Apple events that any scripting component based
on the Open Scripting Architecture (OSA) can record as statements in a com-
piled script.

family expert For an I/O family, code that maintains information about the
set of family-controllable services or devices and the set of associated I/O
plug-ins available on a given computer; this code can be part of the family
server or be its own process. Compare expert.

family server A privileged server program that receives, processes, and
responds to service requests from clients of an /O family and, usually, calls an
I/O plug-in to process these requests.

family services library A shared library allowing an /O family’s plug-ins to
call the /O family for services. Compare client library.

floating window A window that appears in front of document windows and
behind modal windows in an application’s layer. Developers use floating win-
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dow for tool palettes, catalogs, and other elements with which the user acts on
data in document windows.

Folder Manager An operating system service used by programs to determine
or define the location of specially used folders. An example is the Fonts folder,
where the operating system stores fonts for the user.

font A complete set of glyphs in one typeface and style.

fontscaler A server program that calculates and renders glyphs at the
request.

forward-compatible memory guidelines A specification for using a subset of
System 7 Memory Manager functions to automatically invoke the higher per-
formance, pointer-based memory allocators available with Mac OS 8.

fragment See code fragment, data-only fragment.

File Manager The programming interface used by most Mac OS 8 applica-
tions to organize, read, and write data stored on volumes. Because the File
Manager is reentrant, any task can call its programming interface. Compare
Low-Level File System Services, System 7 File Manager.

file mapping The association of a disk file with a memory area so that the
file’s data is paged between physical memory and the file’s permanent location
on disk. Thus, the disk version of the file (instead of a separate scratch file)
serves as backing store for the file’s representation in physical memory. See
also memory-mapped file.

file system The part of the operating system that manages the reading and
writing of information located on all storage devices available to the user’s
computer system. At the most abstract programming level, the file system
offers several types of programming interfaces allowing applications to read,
write, and otherwise manage information stored on these devices. The file sys-
tem organizes information hierarchically into volumes, folders, and files. See
also File Manager, Low-Level File System Services, volume format plug-in.

file system object An item containing information or sets of related informa-
tion on a storage device. Files, folders, and volumes are examples of file sys-
tem objects.

filtered handler table An application handler table that causes events for
which it contains no handlers to be suspended in an event queue. After the fil-
tered table has been removed from the handler table stack, the Apple Event
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Manager passes any suspended events on to the next handler table in the order
in which they were originally received. Compare unfiltered handler table.

Finder An application that displays the Mac OS 8 desktop, allows users to
browse data, and launch applications.

function A named piece of executable code that carries out some action and
returns information about the result of that action.

gamut A measure of the range of the lightness, darkness, and density of col-
ors in a given color space.

generation time The time during which executable code is created from
source code using such program development tools as a compiler and linker.
Compare execution time.

genericdriver A hardware device driver that makes its service available
through the Device Manager client programming interface rather than through
a more specific programming interface from another I/O family.

global instantiation See system-wide instantiation.

global variable A named storage location for a modifiable value that can be
referenced outside the local scope of statements using that variable.

glyph A component of the graphical representation of a particular character.
graphical user interface See human interface.

guard page A memory page given excluded permission, so that no tasks can
read from or write to that page. Ranges of guard pages at the beginning and
end of memory areas help prevent tasks from inadvertently accessing the
wrong memory areas. If a programming error causes a task to reference a
guard page, the CPU generates an exception before the erring task can
adversely affect the wrong memory area.

guide file A file containing onscreen descriptions and instructions used in
conjunction with the Apple Guide help system.

Guide Maker A tool available from Apple Computer for building and testing
guide files.

handle A variable containing the address of a nonrelocatable pointer, which
in turn refers to the address of a relocatable block of data.
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handler table A mechanism that matches Apple events with Apple event han-
dlers.

handler table stack An area of memory containing one or more handler
tables. A handler table stack always contains a default handler table and, usu-
ally, one or more handler tables installed by a program.

hardware interrupt  An exception signaled to the CPU by a hardware device,
notifying the CPU of a change of condition in the device. A hardware inter-
rupt causes the microkernel to suspend the currently executing task while the
CPU executes the hardware interrupt handler that’s indicated by the device
generating the interrupt.

hardware interrupt handler Code registered with the operating system to ser-
vice hardware interrupts. /O plug-ins that respond to hardware devices sup-
ply hardware interrupt handlers. See also main code section, secondary
interrupt handler.

help balloon A small window containing explanatory information about the
onscreen item to which the cursor points. Help balloons look like the dialog
bubbles in comic strips.

Help Manager A cooperative service that developers use to provide Balloon
Help assistance to users.

HFS (hierarchical file system) Apple Computer’s standard volume format. HFS
organizes files and folders in a hierarchical—that is, tree-like—structure.

hierarchical file system See HFS.

high-level family An I/O family whose family expert registers itself with the
operating system to receive information about the availability of devices that
can be controlled by the family. Based on this information, the family expert
manages the availability of I/O plug-ins for the family. Compare low-level

family.

human interface The facilities by which a user interacts with programs run-
ning on a computer. Because most human interface elements (such as win-
dows, menus, and icons) are visual in the Mac OS, the term human interface is
generally synonymous with graphical user interface. However, user voice
input, sounds that alert the user, and other nonvisual elements are part of the
human interface as well.
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human interface object An execution-time structure that encapsulates one or
more human interface elements, such as a window, a dialog box, a control, or
a menu. Human interface objects support such object-oriented programming
features as inheritance, subclassing, and polymorphism, and such SOM fea-
tures as language-independence and release-to-release binary compatibility.

Human Interface Toolbox A collection of services that developers use to imple-
ment the standard portions of the Mac OS 8 human interface—for instance,
windows, controls, and menus. The use of these services allows programs to
present a consistent and standard interface to users.

icon A graphic representation of some human interface element, such as a
document, disk, folder, or application.

imaging The construction and display of graphical information. Graphical
information can consist of shapes, pictures, and text and can be rendered on
devices such as screens and printers. All graphical portions of a multimedia
document, for example, are processed and displayed in Mac OS 8 through the
use of imaging services available as part of the operating system.

imaging object An object, derived from the imaging objects class, that can
draw a specific kind of image data, such as text, icons, or QuickDraw pictures.

implementation version The version of an import library providing data and
executable code to code fragments using the library. The Code Fragment Man-
ager prepares this version for use by client code at execution time. Compare
definition version.

imported symbol A name used in a code fragment. The imported symbol ref-
erences a discrete element of code or data in an import library.

import library A shared library automatically prepared by the Code Fragment
Manager for use by a program at launch time. The Code Fragment Manager
prepares an import library to resolve imported symbols in program code that
were not resolved at link time. Compare plug-in.

indeterminate progress indicator See progress indicator.

inheritance In object-oriented programming, the transmission of properties
and behaviors from one class to another. Compare subclassing.

instantiate To create an instance of something, such as a process or an object,
at execution time.
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internationalization The process of designing and creating applications with
various languages and cultures in mind. Building an internationalized applica-
tion allows a developer to create and maintain a single code base for that
application. A localizer usually changes the data or text of the application’s
human interface for a particular market, but the source code for the applica-
tion remains unchanged.

Intemet A loosely administered worldwide computer network.

interprocess communication The exchange of information among tasks within
processes or between tasks in different processes.

interrupt  An exception signaled to the CPU to invoke an interrupt handler.

interrupt handler A routine invoked in response to an interrupt. See also
hardware interrupt handler, secondary interrupt handler.

interrupt latency The interval between the generation of an interrupt and the
execution of its interrupt handler. See also hardware interrupt, hardware
interrupt handler.

instructional assistance Onscreen help, such as a guide file, that explains a
concept or the steps necessary to perform an operation.

interspace block copy A mechanism for copying the contents of a memory
area in one address space to a memory area in a different address space.

Interview Manager A cooperative service used by a program to obtain infor-
mation from users so that the program can automate or delegate operations.

interview panel A window containing a question for the user. For example, an
interview panel might ask a user to pick the days and times for performing file
backups. Compare presentation panel.

interview sequence An onscreen interactive dialog between the user and a
program. Programs use interview sequences to solicit information for auto-
mating or delegating operations on behalf of the user.

intranet Any private network based on Internet protocols and tools. For
example, a company might use an intranet to share files and e-mail internally
among its employees.

VO family A collection of software that provides a distinct /O service to soft-
ware clients. An I/O family typically consists of a privileged server program,
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supported by a collection of shared libraries. The file system and the Open
Transport networking services are examples of I/O families. See also client
library, family expert, family server, family services library, high-level family,
I/0 plug-in, low-level family.

VO plug-in A plug-in (that is, a dynamically loaded shared library) that pro-
vides a particular implementation of the service offered by an /O family.
Within the file system I/O family, for example, a volume-format plug-in imple-
ments file system services for a specific volume format. See also device driver.

/O system The portion of the operating system that transfers data to and
from peripheral devices, such as hard disks, modems, speakers, keyboards,
and pointing devices.

JPEG (Joint Photographic Experts Group) An international standard for com-
pressing still images.

kemel A program that manages all or most of the operating system services
necessary to control a computer. In a UNIX-based operating system, for
example, the kernel is a program that supervises task and file management,
device input and output, and memory allocation. Compare microkernel.

keming The process of adjusting the spacing between characters so that text
has a more aesthetic and natural appearance to the eye.

launch time The period during which the Process Manager builds the process
for a program that is starting up. Compare execution time, generation time.

layer A mechanism for ordering window display across the operating system.
Every application has its own layer for windows display. The layer of the
active application overlays the window layer of all other applications so that
the active application’s windows are visible to the user. See also sublayer.

library Computer code stored in a file or set of files for use by a variety of
software. A library provides building blocks of code for commonly needed
operations. In the Mac OS 8 run-time environment, all libraries are imple-
mented as shared libraries based on code fragments; the Mac OS 8 run-time
environment doesn’t allow the creation of libraries that aren’t sharable (or at
least potentially sharable) by more than one program.

ligature The combination of more than one letter into a single typographical
shape. For example, the ligature “fi” results from the combination of the let-
ters “f” and “i”.
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linker A tool that creates executable files by linking object files with libraries.
See also compiler.

link time At generation time, the point at which a linker binds object code
with imported libraries to create executable code.

list A panel containing a series of items displayed in a rectangle. The user
selects the items from a list.

little amows A control that displays a pair of arrows and typically accompa-
nies a text box containing a numerical value, such as the date or time. Click-
ing the up arrow increases the value in the text box, and clicking the down
arrow decreases it.

locale identifier Information within a text object that encapsulates an Inter-
national Standards Organization (ISO) language code (which specifies the lan-
guage in which the text is to be represented) and an ISO region code (which
specifies the geographical region for languages that vary by region).

localization The process of preparing a software product for a specific
national or regional market.

localizer A developer who adapts applications for particular languages and
cultures.

lock A data structure used to synchronize access to a shared resource such as
the contents of memory locations. Only the task holding a lock is allowed to
modify the data associated with the lock. A simple lock prevents other tasks
from acquiring the lock until the task holding it has released it. A read/write
lock allows one or more tasks to acquire the lock for the purpose of simulta-
neously reading data, but this type of lock allows no more than one task to
modify the data at a time. For a lock to protect data, clients of the data must
observe the conventions established for the lock. See also event group.

logical address A memory address used by code at execution time. The logi-
cal address might, in turn, be translated into a physical address by the CPU.

low-level family An /O family whose family expert has information about a
specific piece of hardware, such as a bus or a main logic board. The expert
knows how physical devices are connected to the system and can detect when
a device that can be controlled by the family is added or removed.

Low-Level File System Services A shared library that manages volume format
plug-ins and provides a programming interface for application access to the
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storage devices connected to the user’s system. The Low-Level File System Ser-
vices define a complex but powerful programming interface from which the
File Manager, the System 7 File Manager, and standard C file-I/O routines are
abstracted. Developers can directly use the Low-Level File System Services
programming interface to build custom facilities for performing file I/O opera-
tions.

MacTCP A cooperative service allowing System 7 applications to communi-
cate on the Internet and on other networks based on TCP/IP protocols.

main code section The code within an I/O plug-in that does most of the work
of responding to client requests. All I/O plug-ins have a main code section. See
also hardware interrupt handler.

main task The first task created by the operating system for a process. The
main tasks for cooperative programs can safely use Mac OS 8 cooperative ser-
vices, whereas all other tasks in Mac OS 8 must use only reentrant services.

manager A library or set of related libraries that defines a programming inter-
face to the Mac OS. For example, the Memory Manager is a library of rou-
tines that helps developers allocate and release memory for programs running
in the System 7 version of the Mac OS.

memory address See logical address, physical address.

memory allocation A range of logical addresses used for storing a particular
piece of data, such as a global variable or a data structure. A memory alloca-
tion can range in size from 1 byte to multiple pages.

memory allocator A plug-in used by client code, such as an application or a
device driver, for creating, expanding, and deleting memory areas and for
acquiring memory allocations from these areas. As memory areas become
fully allocated, a memory allocator automatically creates new memory areas
and thereby supplies additional storage to its client code. Mac OS 8 provides
three memory allocators: a per-process memory allocator, a system-wide mem-
ory allocator, and a nonpageable-memory allocator. For any special needs,
Mac OS 8 developers can create their own memory allocators.

memory area A range of logical addresses within an address space. To provide
the memory resources required by tasks, Mac OS 8 automatically creates
memory areas during program-execution time. Developers can also create
memory areas and specify attributes suitable for the needs of their software.
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Memory Manager A cooperative service used by System 7 applications to
dynamically acquire and release memory allocations. See also Dynamic Stor-
age-Allocation Service, forward-compatible memory guidelines.

memory-mapped file A disk file whose contents are mapped into a memory
area. The virtual memory system transfers portions of these contents from the
file’s permanent location on disk to physical memory as needed in response to
page faults. Thus, the disk file (instead of a separate scratch file) serves as back-
ing store for the code or data not immediately needed in physical memory.

menu A panel that lets the user view or choose an item from a list of choices
or commands. Like all panels, menus are displayed in windows. Unlike other
panels, however, developers don’t write code to instantiate these windows.
Instead, when an application instantiates a menu, the Human Interface Tool-
box automatically creates a window for it, displays it in that window, and per-
forms all window management on behalf of the menu.

message A unit of structured data used for communication. In Mac OS 8, for
example, tasks in separate processes usually use the Microkernel Messaging
Service to communicate information by sending and receiving messages.

message service See Microkernel Messaging Service.

method A function defined by a particular class in an object-oriented pro-
gramming environment.

microkemel A program that manages a small but critical subset of the operat-
ing services necessary to control a computer. The Mac OS 8 microkernel, for
instance, manages processes, their attendant tasks, and other operating system
resources associated with tasks, such as memory, synchronization, timing, and
messaging. Other operating system services, such as the I/O system and the
Human Interface Toolbox, are implemented separately from the microkernel.
Compare kernel.

Microkemel Messaging Service An interprocess communication mechanism
provided by the Mac OS 8 microkernel for transporting data from one task to
another. Typically, these tasks are in different processes. The Microkernel
Messaging Service allows bidirectional data transfer so that data may be part
of a message, and data may be returned in the reply. It is up to developers to
establish their own conventions for interpreting the information exchanged
with this service. The Apple events messaging service is built on top of the
microkernel messaging service.
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microkemel queue A mechanism by which one or more tasks notify another
task of some occurrence, for instance, the completion of an asynchronous
operation. The task being notified examines the microkernel queue for the
notification; this task may block until the notification appears. This communi-
cation takes place in one direction only; that is, the tasks writing to a micro-
kernel queue don’t receive replies from the task reading the microkernel
queue.

MIDI (Musical Instrument Digital Interface) A standard protocol for sending
audio data and commands to digital devices.

modal dialog box A modal window containing a dialog panel used to elicit an
immediate response from the user. See also alert box, modeless dialog box,
standard document window.

modal window A window that appears in front of all other kinds of windows
in an application’s layer. Developers use modal windows for modal dialog
boxes and alert boxes, both of which require immediate attention from the
user. The user can dismiss a modal window only by clicking its buttons. Com-
pare document window, floating window.

modeless dialog box A document window containing a dialog panel. A user
can move this type of dialog box, make it inactive and active again, and close
it. See also alert box, modal dialog box, standard document window.

movable alert box An alert box containing a title bar that allows the user to
move it. The user can dismiss a movable alert box only by clicking its buttons.
A user can generally switch layers while a movable alert box is active by click-
ing in another application’s window or by choosing another application from
the Apple or Application menu. Compare nonmovable alert box.

movable modal dialog box A modal window containing a dialog panel used to
elicit an immediate response from the user. A movable modal dialog box has a
title bar that allows the user to move the dialog box around the screen—for
example, to examine the part of the screen that it covers. The user can dismiss
the dialog box only by clicking its buttons; however, the user can generally
switch layers by clicking in another application’s window or by choosing
another application from the Apple or Application menu. Compare nonmov-
able modal dialog box.

movie See QuickTime movie.

MPEG (Motion Picture Experts Group) An international standard for compress-
ing streams of video images.
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multimedia Combining multiple forms of communication to facilitate the
transmission of ideas and information. These forms include text, pictures,
video, sounds, music, and other types of data.

multiprocessor computer A single computer having more than one processor
to execute instructions. See also symmetric multiprocessor, asymmetric multi-
Processor.

multitask To manage concurrent execution of more than one task. For exam-
ple, Mac OS 8 muititasks multiple programs to give them efficient access to
computer resources. See also multithreaded.

multithreaded Having more than one path of execution. For instance, one
thread in a multithreaded program might handle user interactions, another
thread might perform calculations, and yet a third might perform I/O. See also
thread.

Name Registry An operating system service that stores the names, characteris-
tics, and relationships of various software (such as plug-ins and server pro-
grams), and information about hardware available on the user’s system.

Navigation Services A cooperative service used by applications to present a
standard human interface for opening and saving files.

networking The sharing of information and services via connected comput-
ers. Using communication protocols such as AppleTalk and TCP/IP, net-
worked computers can be linked by various media—for instance, phone lines,
LocalTalk cables, Ethernet cables, and radio.

nonmovable alert box An alert box that can’t be moved around on the screen by
the user. The user can dismiss a movable alert box only by clicking its buttons.

nonmovable modal dialog box A modal window containing a dialog panel
used to elicit an immediate response from the user. The user can’t move a dia-
log box of this sort. Compare movable modal dialog box.

nonpageable-memory allocator A plug-in instantiated used by privileged code
to manage dynamic storage allocations from system-wide memory areas. This
memory allocator keeps all of its memory allocations resident in physical
memory for the benefit of privileged code, such as a hardware interrupt han-
dler for a device driver, that can’t tolerate page faults. Compare per-process
memory allocator, system-wide memory allocator.
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nonprivileged code Code that is executed while the CPU is in user mode.
Nonprivileged code is restricted from using various CPU instructions and
hardware addresses and from changing data used by critical portions of the
operating system. To protect the stability of the operating system, most code
that runs in Mac OS 8 is nonprivileged. Compare privileged code.

Notification Manager A reentrant service used to inform the user about the
status of a program’s operations or to inform the user that a program requires
attention. See also user notification, System Notification Service.

notifier module A shared library containing information about user notifica-
tions for program status. Developers incorporate a notifier-picker panel into
interview panels or into their application dialog boxes or windows. See also
Notification Manager.

object In object-oriented programming, an execution-time structure that
contains data and routines that operate on that data. An object is an instance
of a class, which can be used to create additional instances that constitute sep-
arate objects.

object class See class.
OFA See Open Font Architecture.

OpenDoc A multiplatform technology, implemented as a set of shared librar-
ies, that facilitates the construction and sharing of compound documents. See
also part.

OpenDoc component A software module that functions in the OpenDoc envi-
ronment. Part editors and part viewers are examples of OpenDoc compo-
nents.

Open Font Architecture (OFA) The font-drawing architecture used in Mac OS 8.
OFA is capable of supporting any type of font format, such as TrueType, Post-
Script Type 1, and the complex font formats for Asian languages.

Open Transport  The portion of the I/O system that implements industry-stan-
dard communications and networking protocols.

operating system The software that controls and coordinates computer hard-
ware so that programs installed or controlled by users can run efficiently and
conveniently. See also cooperative service, microkernel, reentrant service.
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page (1) The smallest unit, measured in bytes, of information that the virtual
memory system can transfer between physical memory and backing store. (2)
To transfer pages between physical memory and backing store.

page fault An exception that causes a page of data or code needed by the
CPU to be read from backing store into physical memory.

paging device A secondary storage device, such as a hard disk, used for back-
ing store.

panel Any standard Mac OS 8 human interface object—for instance, a but-
ton, scroll bar, or editable text field—that can be placed in a window. Panels
are implemented with SOMobjects for Mac OS.

part A portion of an OpenDoc compound document. A part consists of doc-
ument content, plus—at execution time—a part editor that manipulates that
content. The document content is data of a given structure or type, such as
text, graphics, or video. To a user, a part is a single set of information dis-
played and manipulated in one or more frames or windows.

part editor An OpenDoc component that can display and change the data of
a part. It is the executable code that provides the behavior for the part. Com-
pare part viewer.

partviewer A part editor that can display and print, but not change, the data
of a part. Compare part editor.

Patch Manager A cooperative service that assists developers in modifying rou-
tines supplied in import libraries.

PCI (Peripheral Component Interconnect) An industry-standard data bus avail-
able on recent models of Mac OS~compatible PowerPC-based computers.

per-context instantiation See per-process instantiation.
per-load instantiation See private-copy instantiation.

permissions Authorization to gain access to an entity, such as a file, folder, or
memory area, for such purposes as reading, writing, or executing that entity.

per-process Exclusively local to, related to, or identified with a single process.
Compare system-wide.
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per-process instantiation The creation of an instance of a shared library’s data
section for use by a single process. Compare per-load instantiation, system-
wide instantiation.

per-process memory allocator A plug-in instantiated by Mac OS 8 for every
process to supply every process with dynamic memory allocation. For exam-
ple, when a Mac OS 8 program requests the operating system to provide stor-
age for data structures related to windows, a per-process memory allocator
supplies the necessary memory allocation. Typically, all tasks in a process use
the per-process memory allocator instantiated for that process. Compare non-
pageable-memory allocator, system-wide memory allocator.

personal file sharing A facility built into the Mac OS that allows any Mac
OS—compatible computer on a network to be a file server.

physical address A memory address represented by bits on a physical address
bus. The physical address may be different from the logical address, in which
case the CPU translates the logical address into a physical address.

physical memory Electronic circuitry contained in random-access memory
(RAM) chips, used to temporarily hold information at execution time. See
also virtual memory.

picture See QuickDraw picture.

plug-in In Mac OS 8, a shared library dynamically located and prepared for
use by another code fragment when the code fragment explicitly calls Code
Fragment Manager functions. Compare import library.

plug-in programming interface A set of routines and data structures defined by
an /O family to allow communication between a family server and the /O
plug-ins belonging to that family. See also client programming interface, fam-
ily services library.

pointer A variable containing the address of a byte in memory. See also handle.
polymorphism In object-oriented programming, the ability to call objects of
different classes with the same method. For example, a program might use the

same method to draw objects defined by different classes.

Pool Manager A programming interface used by privileged code in System 7
for allocating memory. Compare Dynamic Storage-Allocation Service.
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pop-up button A control associated with a menu. When the user presses the
mouse with the cursor over a pop-up button, additional menu items appear.

pop-up window An onscreen container for storing regularly accessed pro-
grams, documents, and folders. When closed, pop-up windows are identified
by title bars that appear on the bottom of the screen. When the user clicks a
title bar, the pop-up window opens to display its contents. When a user clicks
the title bar of an open pop-up window, the window collapses again and
moves to the bottom of the screen. Alternatively, when the user drags an icon
to a pop-up window title, the window automatically opens. When the user
drops the item in the window, it collapses again.

POSIX (Portable Operating System Interface) A set of standard operating-sys-
tem services defined by the Institute of Electrical and Electronics Engineers
(IEEE).

preemptive multitasking The ability of an operating system to allocate access
to the CPU and other operating system services among multiple tasks, thereby
allowing multiple programs to execute in a simultaneous or nearly simulta-
neous manner. The microkernel uses a set of well-defined rules to schedule
tasks for execution. Following these rules, the microkernel can suspend the
execution of a task at any time and resume the execution of another. Compare
cooperative multitasking.

preemptive scheduling A policy by which the microkernel allocates moment-
to-moment access to the CPU among all eligible tasks. The microkernel uses a
set of well-defined rules to schedule which task should execute at any time.
Following these rules, the microkernel can suspend the execution of a task and
resume the execution of another. Preemptive scheduling is necessary for pre-
emptive multitasking. Compare cooperative scheduling,

presentation panel An Apple Guide help window that describes a concept or
step.

printerdriver A plug-in that controls how the contents of a document are
spooled, rendered, and sent to a specific output device.

Printing Manager A programming interface allowing System 7 applications to
print.

private-copy instantiation The creation of a new instance of a plug-in’s data
section each time a program calls the Code Fragment Manager to prepare that
plug-in for program use. Also called per-load instantiation. Compare per-pro-
cess instantiation, system-wide instantiation.
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privileged code Code that is executed while the CPU is in supervisor mode.
Privileged code can execute CPU instructions that are restricted from nonpriv-
ileged code and can access hardware addresses invisible to nonprivileged code.
Furthermore, the data used by privileged code can be excluded from nonprivi-
leged code. In Mac OS 8, only the microkernel, portions of device drivers, and
certain other portions of the operating system are privileged, thereby protect-
ing the stability of the core operating system from possible programming
errors in applications and other types of programs.

privileged server program A server program that runs when the CPU’s in
supervisor mode (giving the program greater access to computer resources)
and that operates on data in a protected system-wide memory area reserved
for use by privileged code.

process An instance of a program at execution time. A process is character-
ized by a set of one or more tasks and the memory and other operating system
resources allocated to those tasks. Mac OS 8 uses processes for tracking and
reclaiming these resources.

Process Manager A Mac OS 8 service that launches, manages, and terminates
processes. On behalf of programs using the cooperative services, the Process
Manager also synchronizes use of these services.

processor register A named area of high-speed memory located on the CPU.

profile A means of defining the color characteristics of a given imaging device
in a particular state.

program A series of statements instructing a computer to perform various
operations. A program is either compiled or interpreted. A compiled program
is first created in source code, then transformed by a compiler and linker into
executable code. An interpreted program, such as an AppleScript script, is not
compiled but instead translated for execution by a separate program called an
interpreter. At launch time, the operating system instantiates a process for a
program so that it can be executed by the CPU. See also application, coopera-
tive program, server program, device driver.

program-execution time See execution time.
program-generation time See generation time.

programming interface The functions and data structures defined by one piece
of software, such as an operating system service, for use by client software,
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such as applications and device drivers. The Mac OS 8 programming interface
provides access to such services as window management and file management.

progress indicator A control that shows a lengthy operation is taking place.
An indeterminate progress indicator communicates that an operation is taking
place, but this type of indicator doesn’t show how long the operation might
continue. A determinate progress indicator, by comparison, shows how much
of an operation has been completed.

property On a storage device, any piece of information or a set of related
information stored by the file system. Properties can be simple data items,
such as dates, file types, and icon definitions; or they can be expandable sets of
information, such as user-entered data. Each property takes up a certain
amount of space allocated on a volume.

protocol A rule or set of rules governing how and in what format data is
transmitted between networked computers.

push button A control that displays information (such as text, icons, or pic-
tures) indicating its purpose. When the user clicks a push button, it performs
an action instantaneously.

QuickDraw A Mac OS 8 and System 7 service that performs onscreen graph-
ics operations. A precursor to the more sophisticated capabilities of Quick-
Draw GX, QuickDraw remains a fully supported graphics system in the
Mac OS.

QuickDraw 3D A cross-platform, interactive 3D graphics technology.

QuickDraw 3D RAVE (Rendering Acceleration Virtual Engine) An optimized hard-
ware abstraction layer that allows programmers to code directly to 3D graph-
ics accelerator cards for maximum performance.

QuickDraw GX A collection of graphics, typography, and printing services in
Mac OS 8 and System 7, providing applications with sophisticated color pub-
lishing capabilities.

QuickDraw picture An image described by a sequence of QuickDraw drawing
commands that have been saved to a file.

QuickTime A collection of cross-platform operating system services that allow
applications to control time-based data, such as video and music.
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QuickTime Conferencing A cross-platform collaboration and communications
technology that allows users to broadcast and view real-time digital audio,
text, images, and video.

QuickTime Live! A cross-platform venue for live, interactive, online entertain-
ment on personal computers.

QuickTime movie A set of time-based data that include sound, video, anima-
tion, laboratory results, financial data, or a combination of any of these.

QuickTime Music Architecture A design for creating and playing MIDI music
in applications.

QuickTime VR A cross-platform service offering two kinds of virtual reality
experiences: a panoramic experience enabling users to explore 360-degree
scenes, and an interaction experience allowing users to “pick up” and interact
with objects.

radio button A control consisting of a circle with an accompanying label,
which may be text, an icon, or a picture. A radio button can draw itself in
three different states: on, off, or mixed. (A mixed state indicates that a setting
is in effect for some elements in a selection and not for others.) Only one radio
button in a group of radio buttons can be on at any one time.

radio button group A panel that encapsulates several radio button panels.
Unlike the individual radio buttons, a radio button group panel can handle
mouse and keyboard interaction, including highlighting and the tracking of
user interactions.

RAM See physical memory.

RAVE See QuickDraw 3D RAVE,

read-only A permission level granting access to view but not change informa-
tion. Compare excluded, read/write.

read/write A permission level granting access to view and change informa-
tion. Compare excluded, read-only.

reduced instruction set computing See RISC.
reentrancy The ability of code to process multiple interleaved requests for

service nearly simultaneously. For example, a reentrant function can begin
responding to one call, become interrupted by other calls, and complete them
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all with the same results as if the function had received and executed each call
serially.

reentrant service A Mac OS 8 operating system facility that can be used con-
currently by several pieces of code. For example, the microkernel is a reen-
trant service that provides concurrent access to the CPU, and the input-and-
output (I/O) system is a reentrant service that provides concurrent access to
devices like hard disks. Some reentrant services are implemented as shared
libraries and others as server programs. Compare cooperative service.

resource Any data stored according to a defined structure in a resource fork
of a file. The data in a resource is interpreted according to its resource type.
This data usually corresponds to data created by the developer for use by the
program, but it may also include data created by the user while the applica-
tion is running.

resource fork The portion of a file that contains the file’s resources. Compare
data fork.

RGB color space A color space based on the red, green, and blue intensities
that make up a given color. RGB color spaces are used mainly for displays and
scanners.

RISC (reduced instruction set computing) A microprocessor design featuring the
rapid execution of simple machine instructions.

root panel An embedding panel that fills a window’s content area and to
which the window passes all events that affect the window’s content. The root
panel in turn passes events to other panels that it contains. For example, a
modal dialog panel is a root panel that tracks user interaction with the panels
it contains and takes care of all event handling required to enforce its modal
state.

routine A named piece of executable code that carries out some action. A
routine that returns information about the result of that action is called a
function.

run-time environment The set of conventions that arbitrate how software is
generated into executable code, how code is mapped into memory and, at exe-
cution time, where data is stored, how data is addressed, and how functions
call one another. For Mac OS 8, these conventions are implemented by soft-
ware development systems (such as the compilers and linkers that generate
executable code), the Code Fragment Manager (which manages the prepara-
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tion of executable code), the microkernel (which schedules code for execu-
tion), and the CPU (which executes code).

Scrapbook A program that lets users store text, graphics, sound, movies, 3D
objects, and other frequently used information.

SCS!I (Small Computer System Interface) An industry standard parallel data bus
for connecting computers with peripheral devices.

scratch file Backing store for temporary data not associated with a perma-
nent disk file. A scratch file expands and shrinks dynamically in response to
system demands. Compare memory-mapped file.

scratch space  See swap space.

script A series of statements, written in a scripting language such as Apple-
Script, instructing a computer to perform various operations. Scripts are
translated for execution by interpreter programs.

scriptable In the Mac OS, the ability of programs to be controlled by scripts.
The operations of multiple scriptable programs can be coordinated and auto-
mated by users of scripting languages such as AppleScript.

scripting language A programming language, such as AppleScript, designed to
automate and control programs and to be easier to learn and use than com-
plex programming languages like Pascal or C. The scripts written in scripting
languages are translated for execution by interpreter programs.

scroll bar A control that an application embeds in a window to allow a user
to change the portion of a document displayed within that window.

scrolling list A list embedded in scrolling panel.

scrolling panel A human interface object containing a vertical scroll bar, hor-
izontal scroll bar, or both. A scrolling panel is designed to contain another
panel (such as an editable text panel or the list panel) that’s larger than the
area allocated for the scrolling panel. Scrolling panels supply functions that
allow a developer to set and get vertical and horizontal scroll values, vertical
and horizontal scroll increments, and scroll bar visibility.

secondary interrupt handler A routine that runs as a result of an interrupt sent
to the microkernel by a hardware interrupt handler or by some other privi-
leged code. A secondary interrupt handler always runs in supervisor mode. A
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secondary interrupt handler can be preempted only by hardware interrupt
handlers, and it always runs as privileged code.

semaphore See counting semaphore.

server program In Mac OS 8, a program that has no direct interaction with
users and, typically, provides services to other programs along the client/server
model. A nonprivileged server program operates on data within its own pro-
tected address space, whereas a privileged server program operates on data in
a protected system-wide memory area reserved for use by privileged code.
Compare cooperative program.

shape In QuickDraw GX, an encapsulated data structure capable of defining
multiple types of graphic and typographic images—such as lines, points, rect-
angles, polygons, curves, multiple-curve paths, text, line layouts, and pictures.

shared library A code fragment exporting a set of routines or static data that
can be called by multiple programs. Because they are prepared for use dynam-
ically—that is, at program-execution time instead of at program-generation
time—shared libraries are also called dynamically linked libraries. See also
definition version, import library, implementation version, plug-in.

shared memory area A memory area addressable within two or more address
spaces. Shared memory is useful for sharing data across a limited number of
address spaces. Shared memory can reside at the same address in various
address spaces, or it can reside at different addresses. Also, shared memory
can have different permissions in different address spaces. Compare system-
wide memory area.

size box Appearing in the lower-right corner of a window, an object that a
user drags to resize the window.

slider A control that displays a range of values, magnitudes, or positions. A
movable indicator shows the current setting. Sliders, which can be vertical or
horizontal, allow users to alter a value by moving the indicator up and down
or back and forth.

Small Computer System Interface See SCSI.

SMP  See symmetric multiprocessor.

SOM See System Object Model.
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SOMobjects for Mac 0S The Apple Computer implementation of the System
Object Model (SOM), an industry-standard architecture for the development
and packaging of object-oriented software. SOMobjects for Mac OS provides
the underlying technology for many parts of the operating system. For
instance, windows and panels in the human interface are instantiated as
objects derived from a class library based on SOMobjects for Mac OS.

stack A memory area where a task stores some of its temporary variables
during execution. For code generated to run in Mac OS 8, most routines
receive parameters and return results in PowerPC microprocessor registers
instead of on a stack. (Compilers automatically handle stack and register con-
ventions when generating executable code.) For example, when a task calls
routines, their parameters, local variables, and return addresses may be loaded
into a stack. Stacks automatically grow and shrink dynamically as needed.

standard document window A window in which the user enters text, draws
graphics, or otherwise enters or manipulates data.

static data Variables and other data for which memory is allocated once so
that such data persists between calls to a code fragment.

static image panel A panel that may contain icons, pictures, patterns, and
caption text. A static image panel doesn’t respond to direct user interaction.

static text panel A panel containing caption text, which can’t be changed by
the user. Compare editable text panel.

subclassing In object-oriented programming, the derivation of a new class
from any existing class by adding to or overriding selected data structures and
methods defined by the original class. Compare inheritance.

sublayer A mechanism for ordering window display for an application. Every
layer for an application may contain three sublayers: a sublayer for modal
windows, a sublayer for floating windows, and a sublayer for document win-
dows. Each sublayer determines how a window appears in relation to other
windows for that application.

supervisor mode A state of operation for the PowerPC processor that allows
access to critical processor resources, for instance, all processor instructions
and tables that control memory protection. Only the Mac OS 8 microkernel,
other portions of the operating system, and portions of device drivers execute
while the processor is in supervisor mode. See also privileged code, user mode.
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swap space In System 7, a single, preallocated area of backing store used for
the temporary storage of all data paged out of physical memory. Compare
scratch file, memory-mapped file.

synchronous VO operation An operation where a task, after requesting data
input or output, is blocked from execution until the data has been fully read in
or written out. Compare asynchronous I/O operation.

symmetric multiprocessor (SMP) Having several processors in an environment
where each processor executes its own tasks and its own copy of the operating
system and communicates with the other processors as needed. Compare
asymmetric multiprocessor.

system 7 The major Mac OS release preceding Mac OS 8.

System 7 File Manager A cooperative service provided for backward compati-
bility with System 7 applications. Its programming interface can be called only
by the main tasks of cooperative programs. Compare File Manager, Low-
Level File System Services.

system extension A file in System 7 containing code that’s loaded into mem-
ory at system startup time. System extensions aren’t supported in Mac OS 8.

systemheap A memory area in the cooperative program address space
reserved for various data structures used by the Process Manager and other
portions of the operating system in support of System 7 applications.

System Notification Service A set of reentrant services that allows one task to
broadcast information about a change in the state of the system. Any number
of other tasks can subscribe to its notifications. For example, the device driver
for a display screen can use the System Notification Service to announce that
the user has changed screen resolutions or bit depth. Code relying on the reso-
lution or color capabilities of the device can then take action based on the
notification.

System Object Model (SOM) An industry-standard architecture licensed by
IBM for the development and packaging of object-oriented software. See also
SOMobjects for Mac OS.

system-wide Pertaining to all processes in all address spaces. Compare per-
process.

system-wide instantiation The creation of an instance of a shared library’s
data section in a system-wide memory area so that all tasks in the system can
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potentially use the same instance of the data. Compare per-process instantia-
tion, private-copy instantiation.

system-wide memory allocator A plug-in that can be used by any type of code
to acquire memory allocations from system-wide memory areas. Compare
per-process memory allocator, nonpageable-memory allocator.

system-wide memory area A range of addresses that appear at the same loca-
tion of every address space, making the contents of that area visible in all
address spaces. Compare shared memory area.

task (1) The basic unit of program execution in Mac OS 8. Preemptively
scheduled and assigned a priority by the microkernel, every task has its own
stack and set of registers. The microkernel uses processes to track the
resources required by tasks so that every process is associated with at least one
task and several tasks can be associated with a single process. See also main
task. (2) A sequence of actions that can be triggered programmatically on
behalf of the user. Usually called a delegated task.

TCP/IP (Transmission Control Protocol/internet Protocol) The major transport
protocol and the network layer protocol used in communicating over the
Internet.

text-encoding specification Information within a text object that identifies the
text-encoding system used for text within the object.

text-encoding system A computer representation for one or more character
sets used by one or more languages and regions. For instance, Unicode is a 16-
bit text-encoding system that provides a code for every character in every
major writing system.

text engine A shared library that manages the formatting, drawing, and edit-
ing of the text in response to user actions and application calls to an editable
text panel.

text object A system-wide data type used as the fundamental unit of text
interchange in Mac OS 8. A text object consists of text, a text-encoding speci-
fication, and a locale identifier. Text objects allow developers to manipulate
text without dealing with the details of various text-encoding systems.

theme A coordinated set of human interface designs that determine the
appearance of human interface objects on a system-wide basis.
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thread (1) A path of execution. For example, one thread in a program might
handle user interactions, another might perform calculations, and a third
might perform I/O. (2) To design software with more than one path of execu-
tion. Mac OS 8 developers can thread products using one or a combination of
three different approaches. That is, developers can divide operations so that
they are performed by more than one process, by more than one task in a sin-
gle process, or by more than one cooperatively scheduled thread within a sin-
gle task.

Thread Manager See Cooperative Thread Manager.
three-dimensional object See 3D object.

Time Manager task System 7 code scheduled for execution independent of
CPU clock speed or the occurrence of hardware interrupts. In lieu of using
Time Manager tasks, Mac OS 8 device drivers use the Timing Services to
schedule execution time.

time slice An interval of time during which a rask is given access to the CPU.
In general, Mac OS 8 uses priority-based scheduling. However, when multiple
tasks have the same priority and that becomes the highest priority on a sys-
tem, Mac OS 8 allows each task to execute for its time slice. When a time slice
expires, the microkernel switches to the next task with the same priority.

Timing Services Operating system facilities used to schedule the execution of
device driver code at particular times.

tip A suggestion for making more efficient use of application features. Users
decide whether tips are displayed and how the Tip Manager signals their pres-
ence. For a user who elects to see tips, the Tip Manager prepares them for dis-
play whenever Mac OS 8 detects that the tips could benefit the user.

Tip Manager A Mac OS 8 service for providing users with suggestions about
making more efficient use of program features.

title baricon A small icon used for drag-and-drop operations involving the
document displayed in a window. For example, a user can drag a document’s
title bar icon to a folder on the desktop, then drop it to save the document in
that location.

Toolbox See Human Interface Toolbox.

Transmission Control Protocol/Intemnet Protocol See TCP/IP.



320

GLOSSARY

trigger condition The event or state—such as a specific time, time interval, or
other programmatically determined condition—that invokes a delegated task.
See also trigger module.

Trigger Manager A Mac OS 8 service that tracks trigger conditions and
invokes delegated tasks.

trigger module A shared library containing information about trigger condi-
tions (that is, events and states necessary to invoke delegated tasks). A pro-
gram can register a user-selected trigger condition with a trigger module.
Whenever circumstances match those specified in a trigger condition, the trig-
ger module sends an Apple event to the registered program, which then per-
forms a delegated task.

typestyle A variant affecting all glyphs in the same font. Typical typestyles
include bold, italic, underline, and so on.

typography The arrangement and appearance of printed characters.

unfiltered handler table An application handler table that allows events for
which it contains no handlers to be passed to the next handler table in the
stack. Compare filtered handler table.

user mode A state of operation for the PowerPC processor that protects cer-
tain processor resources, such as various processor registers, from being mod-
ified. To protect the stability of the user’s system, most code in Mac OS 8 runs
while the processor is in user mode. See also nonprivileged code, supervisor
mode.

user notification An audible or visible indication that a program requires the
user’s attention, or a communication informing the user about the status of a
program’s operations. User notifications can take such forms as sounds, icons
that blink at the top of the screen, reports in a log file, and onscreen alert
boxes containing short messages. For example, an e-mail server might display
a small dialog box informing the user that new mail has arrived or that no
connection was made to an online mail service. See also Notification Manager,
System Notification Service.

variable A named storage location for a modifiable value.
variation axes Variables whose values consistently change the appearance of a

font in terms of weight, width, slant, and the optimal shape for a specific point
size.



GLOSSARY 321

vertical blanking task (YBL) System 7 code that can be executed during the time
a display screen is refreshed.

Vertical Retrace Manager The part of System 7 that schedules and executes
code during a vertical retrace interrupt (VBL). In Mac OS 8, vertical blanking
interrupt facilities are provided by the video display expert that’s responsible
for the display family. Code outside the display family may not make VBL
calls.

virtual memory Addressable memory beyond the limits of available physical
memory. Mac OS 8 extends physical memory by storing on a secondary stor-
age device, such as a hard disk, code and data not immediately required by the
CPU.

visual separator A panel that displays horizontal, vertical, or rectangular ele-
ments that are used to visually separate other panels in a window. A rectangu-
lar visual separator can optionally include a title.

volume A portion of a storage device formatted to contain folders and files. A
hard disk, for example, may be divided into several volumes. See also volume
format, volume format plug-in.

volume format The structure of file and folder information on a disk.
Mac OS 8 supports several volume formats, including the hierarchical file sys-
tem (HFS) and other industry-standard formats, such as the file allocation
table (FAT) file system used by DOS and Windows.

volume format plug-in A shared library that organizes information on a stor-
age device. To support different storage devices, several volume format plug-
ins may be in use on the user’s system. The file system dispatches and routes
information between volume format plug-ins and programs that manipulate

files and folders.

window A human interface object that presents information such as a docu-
ment or a message. Windows are implemented with SOMobjects for Mac OS.
See also panel.

window group A collection of related windows. Whenever the user activates a
window that has an associated window group, all the windows in the group
also come as far forward as they can while maintaining their current ordering.

workspace One of several separate custom user environments for a single
computer. A workspace is characterized by such user-specified attributes as
theme, level of complexity, and application preferences.
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WorldScript A Mac OS programming model for developing international
applications. Encompassing technologies that became available in System 7.1,
WorldScript defines an approach to programming and software design that
includes the use of human interface design strategies and specific program-
ming interfaces supplied by the operating system.

WorldScript | An operating system service in Mac OS 8 and System 7 that
supports the display, manipulation, and printing of 1-byte complex text-
encoding systems for such languages as Hebrew and Arabic.

WorldScript Il An operating system service in Mac OS 8 and System 7 that
supports the display, manipulation, and printing of 2-byte text-encoding sys-
tems, such as Chinese and Japanese.

World Wide Web A growing group of computers on the Internet that use mul-
timedia to present information and services. These computers also use elec-
tronic links within their media to help users quickly find related information
and services across the web.

zoom box An object in a window title bar used for sizing the window. When
the user clicks the zoom box once, the window automatically expands to its
optimal size on whichever screen is displaying most of the window. Clicking the
zoom box a second time restores the window to its previous size and location.
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AS world, 106
A-line instruction, 282
A-trap, 284
defined, 122
A-trap table, 122-123, 130, 284
Accelerator cards, 254
Access permission, 50-51
defined, 42
levels of, 50
Access window, 281
Active window, 180f, 181f, 189, 281
Address, 281
logical vs. physical, 42
Address space(s), 282
for cooperative program, 43—45, 44f
Mac OS 8 treatment of, 43
organization of, 91f
protection of, 75
range of, 41, 4243, 99
server program use of, 38, 45-46, 46f

switching of, 4646—47, 47f
System 7 treatment of, 35, 93
Adobe Acrobat, xvii
ADSP protocol, 276
AEReceive function, 231, 232, 238
AFP (Apple File Protocol), 147, 155
Alert box, 189, 193-194, 282
Alert panel, 282
Alias Manager, 282
defined, 145
described, 154
Alias records, 154, 282
American National Standards Institute
(ANSI), 282
AMP (asymmetric multiprocessing), 79,
282
Animations, desktop, 183
ANSI (American National Standards
Institute), 282
ANSIC, 152
Anti-aliasing, 261, 282
AOCE (Apple Open Collaboration
Environment), in System 7, 273
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API (application programming
interface), 167
Appearance control panel, 182, 282
Appearance Manager, 182-183, 282
Apple event(s), 80-81, 82, 230-231
attributes of, 231
defined, 282-283
and Human Interface Toolbox, 237~
238
in System 7, 235
Apple event dispatcher, 233, 234f, 283
Apple event handler, 230, 283
Apple Event Manager, 230, 231, 232,
234,236, 283
in System 7, 236
Apple File Protocol (AFP), 147, 155
Apple Guide, 212, 213, 283
access window for, 223f
described, 223-226, 224f
functions of, 224
Apple Open Collaboration Environment
(AOCE), in System 7, 273
Apple Shared Library Manager (ASLM),
118-119
AppleScript, 81,217, 283
AppleTalk Manager, in System 7, 277
AppleTalk protocols, 271, 283
implementation of, 22
AppleTalk Remote Access, 269, 283
Application, defined, 27, 283
Application handler tables, 233-234,
283
Application heap, 104, 283
Application program. See Application
Application programming interface
(API), 167
Area, 284
ASLM (Apple Shared Library Manager),
118-119
Assistance Services, 22, 33,211-214,
284
experts, 215-221
help utilities, 221-227
Asymmetric multiprocessing (AMP), 79,
284
Asynchronous 1/0, 284
ATM (Asynchronous Transfer Mode)
networks, 265

Atomic operation, defined, 84, 284
Audio CD format, 155

Automated assistance, 284
Automation, scriptable, 81
Availability, importance of, 75-76

Backing provider
defined, 88, 284
described, 93
Backing store, 92f
defined, 88, 285
Backing volume, 285
Backward compatibility of Mac OS 8, 2,
10-11
A-trap support, 124f
address space treatment, 35, 43
application compatibility, 172-173
device driver code execution, 171,
173-174
human interface and, 208-209
network services, 277
PCI compatibility, 173
programming interfaces, 81
of run-time support, 121-124
System 7 File Manager and, 152-153
Balloon help, 212, 226-227, 285
Bevel buttons, 195, 195f, 285
Bitmap, defined, 258, 285
Block copy, 285
Block storage devices, 163, 285
Blocking
defined, 56, 62
of main task, 67-68, 285
Bus, defined, 9, 285

Cache, 156
Caption panel, of dialog box, 192f
Caption text, 200, 285
CD-ROM
formats of, 155
using, xvi-xviii
Checkboxes, 195-196, 195f, 285
of dialog box, 192f
Children, setting environment for, 6, 8
CHRP (Common Hardware Reference
Platform), 2, 9f
flexibility of, 8-9
Mac OS 8 and, 30
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CIE color space, 256
Class
defined, 178, 286
in object-oriented programming, 132
Client extensibility, 76
Client library, 167-168, 286
Client programming interface, 286
Client/server software model, 286
Close box, of document window, 186f,
187, 286
CMM (color management module), 255,
286
CMYK color space, 254, 256, 286
Coachmarks, 224, 286
Code fragment(s)
creation of, 111-112
defined, 110, 286
platform specificity of, 124
software based on, 122, 123-124
Code Fragment Manager, 100, 101
data instantiation by, 119-121
defined, 111, 286
function of, 111, 112-113, 133
memory allocation by, 114
and plug-ins, 118
software extension and, 131, 132
Code section, defined, 114, 287
Collapse box, of document window,
186f, 187, 287
Color management module (CMM),
255,287
Color matching, 255
Color space, 254, 256, 287
ColorSync, 20, 21, 247, 250
defined, 246, 287
described, 254
using, 254-255
Common Hardware Reference Platform
(CHRP), 2, 9f
flexibility of, 8-9
Mac OS 8 and, 30
Communications, 22
Compile time, 287
Compiled program, defined, 216
Compiler, defined, 111, 287
Completion routine, 170, 287
Component Manager, 262, 287
Component software, 287
Composite imaging object, 287

Compound document, 287
Concurrent processing, 29
defined, 288
and reentrant services, 31-33
Containment hierarchy, 191, 288
Content, searching for, 13, 15
Context switch, defined, 62, 288
Contextual menu, 214, 288
Control, 179
defined, 179, 288
types of, 194-197
Control panel, defined, 10, 288
Cooperative multitasking
defined, 288
disadvantages of, 58
in System 6, 59
in System 7, 59
Cooperative program(s), 29
address space for, 4345, 44f, 288
defined, 26, 36-37, 288
listed, 36
memory allocation for, 60-61
relation to server program, 39f
Cooperative program tasks, priority of,
63
Cooperative scheduling, 33-34
defined, 27, 56,289
policies of, 67-70
synchronization of, 66-67
Cooperative service(s), 29, 29f
defined, 26, 289
listed, 33
making calls to, 67f
user interactions and, 33-35
Cooperative Thread Manager, 72, 77-
79, 289
Cooperatively scheduled thread, 77-79
defined, 72
Counting semaphore, defined, 83, 289
CPU (central processing unit), defined,
18, 289
Custom memory allocator, 103
Customization, in System 7, 184
Cyberdog, 22
advantages of, 271
defined, 270, 289
described, 272
using, 272-273, 272f
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Data
content searches, 13, 15
about documents and folders, 15-16
extensibility of, 202
instantiation of, 119-121
opacity of, 201
organizing, 16, 17f
sharing of, 81, 82
static, 111
storage of, 149, 150f, 151
synchronization of, 78, 83-84
Data fork, 149, 289
Data Link Provider Interface (DLPI), 276
Data-only fragment, defined, 111, 290
Data section, defined, 114, 290
Data structure, 290
DayStar Digital, 79
DDP protocol, 276
Default handler table, 233, 290
Deferred Task Manager, in System 7,
171,172
Deferred tasks, 171, 290
Definition version, of import library,
115,290
Delegated task, 212, 218-220, 290
Delegation, 12, 218-220, 290
Descriptive assistance, 290
Design extensibility, 205-206
Designing PCI Cards and Drivers for
Power Macintosh Computers, 173
Desk accessory, defined, 10, 291
Desktop, 180f, 181f
animation on, 291
organization of, 16, 17f
Desktop Animation Manager, 183
Determinate progress indicator, 196~
197, 311
Developers, defined, xiii, 291
Developing applications for Mac OS 8
adding networking, 279
event handling, 243
memory guidelines for, 107
using Assistance Manager, 228
using file system, 158-159
using multimedia, 267
using multitasking, 70
using multithreading, 85
using OpenDoc, 140-141, 279

using run-time environment, 125
using virtual memory, 96
Device driver
defined, 10, 162, 291
generic, 173-174
I/O plug-in as, 163
in System 7, 164, 165,173
Device Manager, 291
Device Notification Service, 171, 291
Dialog box, 145, 179, 180f, 181f, 191f,
291
types of, 189
uses of, 191-193
Dialog panel, of dialog box, 192f, 291
Directory, defined, 144
Disclosure triangle, 196, 291
Disk cache, 156, 291
Disk drives, 163
DLL, 291
DLPI (Data Link Provider Interface), 276
Document(s), defined, 156, 292
information about, 15-16, 16f
Document window, 186-187, 186f, 292
layering of, 188, 188f
standard, 189
Drag, defined, 187, 292
Drag Manager, 292
Driver and Family Matching Service,
171,292
'DRVR" filetype, in System 7, 164, 173
Dynamic Storage-Allocation Service, 60
defined, 98, 292
described, 99-100
using, 100-104, 248
Dynamically linked libraries, 113-114.
See also Shared libraries
defined, 110, 292

E-mail, 271

reading with Cyberdog, 273
Editable text panel, 199, 292

of dialog box, 192f
Embedding panel, 191, 292
Encapsulation

defined, 185, 293

in object-oriented programming, 132
Ethernet, support for, 22, 276
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Event
defined, 66, 229, 293
described, 230-232
handling. See Event handling
and Human Interface Toolbox, 237-
238
Event class, 231, 293
Event groups, 293
Event handling, 232-237
for multiple tasks, 238-241, 239f,
240f
in new applications, 243
for one task, 239, 239f
in OpenDoc, 231
in System 7,231-232
Event ID, 231, 293
Event loop, in System 7, 231, 293
Event Manager, in System 7, 231, 233,
293
Event motivation, 81
Event record, 233
Events group, defined, 84
Exception error, defined, 50, 293
Exception handler, 293
Excluded access, 50, 293
Execution time, defined, 110, 294
Expert(s)
access to, 215f, 216
defined, 2, 212, 294
function of, 11-12, 215-217
technical details of, 217--221
Expert assistance, 294
Experts window, 294
Extensibility
client, 76
data, 202
defined, 127, 294
design, 205-206
OpenDoc and, 128-130
Extension, 294

Factoring, defined, 243, 294
Family expert, 167, 171-172, 294
Family server, 167, 168, 294
Family services library, 294
FAT system (DOS), 144, 155
File

defined, 144

mapping of, 295

File Manager, 109, 155
defined, 295
described, 151-152
File sharing, 22
File system
defined, 144, 295
described, 146-148, 150f
interaction with virtual memory
system, 155-156
programming interface to, 151-154
properties of, 149, 151
File system object, 295
Filtered handler table, 235, 295-296
Find window, 15, 15f
Finder, 296
FireWire, 163
Floating windows, 187, 294-295
displaying of, 189
layering of, 188, 188f
Folder(s)
defined, 144
information about, 15-16
navigating, 13, 14f
Folder Manager
defined, 145, 295
described, 154
Font(s), 258-259
defined, 295
scaling of, 259
Font architecture, for international
compatibility, 205
Font Manager, 46
Font scaler, 295
Forward-compatible memory guidelines
defined, 98, 295
described, 105
Fragment, defined, 111, 295
Function, defined, 296

Gamuts, defined, 254, 296
Generation time, defined, 110, 296
Generic drivers, 173-174, 296
Genesis MP, 79

support for, 80
Global instantiation, 120, 296
Global variable, defined, 114, 296
Glossary, 281-322
Glyph, defined, 258, 296
Gopher, using with Cyberdog, 273
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Graphical user interface, 246-247, 297
defined, 26, 296
Graphics, 21. See also Multimedia
Guard page, 51, 52f
defined, 42, 296
Guide files, 224, 296
creating, 225, 225f
in System 7,226
Guide Maker, 224, 296
Guide Script, 224

Handle, defined, 99, 296
Handler table(s), 230, 233-235, 297
Handler table stack, 233, 234f, 297
Handlers, 235-237
Handwriting input, 204
Hardware, flexibility of, 8-9
Hardware interrupt, 169, 297
defined, 58
Hardware interrupt handler, 169, 297
Heap
application, 104
defined, 51
system, 104
Help
balloon, 212, 226-227, 227f, 285,
297
expert. See Experts
menu, 214
types of, 221-227
in workspace, 12, 13f
Help Manager, 221, 227, 297
HFS (hierarchical file system)
capacity of, 155
defined, 144, 297
described, 149
history of, 155
High Sierra CD format, 155
High-level family, 171,297
HLS color space, 256
Horizontal visual separator panel, of
dialog box, 192f
HSV color space, 256
Human interface
defined, 26, 178, 297
multimedia and, 247
Human interface objects, 178, 179
customizing, 206

defined, 298
importance of, 184-186
subclassing, 206
types of, 186-200

Human Interface Toolbox, 27, 33, 117
and Apple Events, 237-238
defined, 298
described, 177, 179-181
extensibility of, 136
inheritance in, 185-186, 185f
programming characteristics of, 201-

207

I/O family
defined, 162, 299-300
components of, 167
listed, 166t
I/O operations
asynchronous, 284
file system and, 152
synchronous, 62, 316
I/O plug-ins, 162, 163, 168-171
I/O system, 9, 11, 20
defined, 161, 300
described, 162-165
efficiency features of, 170, 249-250
modularity of, 164f, 165
reliability features of, 165-166
Icons, 200, 298
Imaging
defined, 246, 298
integrated systems for, 250-251
in System 7, 251
Imaging objects, 200, 298
function of, 200-201
subclassing, 207
Implementation version, of import
library, 115, 116-117, 298
Import library, 111
defined, 110, 298
described, 115-116
preparation of, 116-117, 116f
software extension through, 131-132
Imported symbol, 131
defined, 111, 298
Indeterminate progress indicator, 196,
310
Information. See Data
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Inheritance
defined, 133, 298
in Human Interface Toolbox, 185-
186, 185f
'INIT" filetype, incompatibility with Mac
0S 8,130, 138
Input-output. See /O
Inside Macintosh, 172, 235, 236, 243
Instantiation
defined, 117, 298
of static data, 119-121, 119f
in System 7, 121
Instructional assistance, 299
Integrated Services Digital Network
(ISDN), 265
Interface, client programming, 167, 168
Interface Definition Language (IDL), 137
International issues, 205
applications, 202
text input and display, 204-205
text support, 202-204, 259-261
Internationalization, 202, 299
Internet
defined, 270, 298
using Cyberdog on, 273
using QuickDraw and QuickTime on,
274-275
Interpreted program, defined, 216
Interprocess communication, 80-85§
defined, 72, 299
Interrupt
defined, 299
handling of, 84
hardware, 58, 169
Interrupt handler, 84, 299
Interrupt latency, 299
Interspace block copy, 299
Interview Manager, 212, 213, 218,299
Interview panels, 216, 216f, 217f, 299
Interview sequence, 299
Interviews, user, 218
Intranet, defined, 270, 299
ISDN (Integrated Services Digital
Network), 265
ISO language codes, 203
ISO 9660 CD format, 155
ISO region codes, 203

JPEG, defined, 261, 300

Kernel, 32, 300
Kerning, 259, 300

LAN (local area network),
teleconferencing through, 265
Language codes, 203
LaserWriter printer, 247
Launch time, defined, 110, 300
Layers, of window, 187, 300
Library, defined, 110, 300
Ligatures, 259, 300
Link time, defined, 110, 301
Linker, defined, 111, 301
Lists, 198, 301
features of, 198-199
scrolling, 198
Litdle arrows, 195f, 196, 301
Local area network (LAN),
teleconferencing through, 265
Locale identifier, 203, 301
Localization, 301
Localizer, 301
LocalTalk, support for, 22, 276
Lock, defined, 83, 301
Logical address, defined, 42, 301
Low-level family, 171-172, 301
Low-Level File System Services, 146, 155
defined, 144-145, 301-302
described, 153-154
Luminance color space, 256

Mac OS 8

A-trap support in, 124, 124f

backward compatibility of, 2, 10-11,
35,43, 81, 121-124, 152-153, 171,
208-209, 277

components of, 28f

features of, 2

hardware support in, 30

home page of, xviii

international versions of, 9-10

modularity of, 28-29

multimedia implementation in, 248-
250

open font architecture of, 10

scalability of, 3—-6
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smart help function of, 12, 13f
software support of, 36
stability of, 250
system services in, 123-124, 123f
Macintosh Toolbox, in System 7
development, 182
MacTCP, in System 7, 277, 302
Main code section, 302
Main task
blocking of, 67-68
defined, 56, 302
priority of, 63
scheduling of, 68f
Managers, in System 7 and earlier, 33,
302
Mapping, to memory, 88, 89, 91, 94-95,
155-156
Master processor, defined, 79
Memory
dynamic allocation of, 4445
efficient use of, 248-249
optimization of, 19-20
organization of, 91-93
physical, 30
protection of, 20, 50-51
sharing of, 82
virtual, See Virtual memory
Memory address, 302
Memory allocation, 60-61, 60f, 61f
defined, 98, 115, 302
in System 7, 104
Memory allocator
custom, 103
defined, 98, 115, 302
Memory area
defined, 42, 302
shared, 48
system-wide, 48, 49f
Memory Manager, 99
defined, 98, 303
history of, 100
in System 7, 105
using, 104-105
Memory-mapped file, 89, 155-156
defined, 88, 303
described, 94-95
memory associated with, 91
in System 7, 95

Menu, 179, 180f, 181f, 197f
contextual, 214
defined, 303
features of, 197-198
tear-off, 198f
Menu bar, 180f, 181f, 181f
Message, defined, 303
Message service, 303
Method, in object-oriented
programming, 185, 303
Microkernel
allocation of address spaces by, 46-47
defined, 26
relation to other services, 32-33, 32f
scheduling by, 57-59, 64-65
Microkernel Messaging Service, 82-83,
303
Microkernel queue, defined, 83-84, 304
Microsoft Windows, processes and
threads in, 59, 72
MID], defined, 261, 304
Migrating applications to Mac OS 8
HFS and, 159
memory guidelines for, 107
using Human Interface Toolbox, 208
using multitasking, 70
using multithreading, 85, 174-175
using OpenDoc, 279
using run-time environment, 125
using virtual memory, 96
Modal dialog box, 189, 304
Modal windows, 187, 304
layering of, 188, 190f
Modeless dialog box, 189, 191-192,
193f, 304
Movable alert box, 194, 194f, 304
Movable modal dialog box, 192-193,
193f, 304
Movies, 304
Moving Worlds VRML 2.0, 274
MPEG, defined, 261, 304
Multimedia
defined, 246, 305
history of, 265-266
Mac OS 8 and, 20-21, 247-250
QuickTime, 261-265
Multiprocessing, 19, 79
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Multiprocessor computer
defined, 72, 305
support for, 79-80
Multitasking, 18-19, 305
cooperative vs. preemptive, 58
and multimedia, 20-21, 249
preemptive, 56
virtual memory and, 93
Multithreading, 58, 305

Name Registry, 171, 305
Native code, defined, 18
Navigation Services, 143
defined, 145, 305
described, 145-149, 146f, 156-157
and networking, 271
Netware (Novell), 155
Network printer sharing, 22
Network protocols, defined, 270
Networking, 22-23
defined, 270, 305
history of, 277-278
Mac OS 8 and, 270-272
Newsgroups, reading with Cyberdog,
273
Nonmovable alert box, 194, 194f, 305
Nonmovable modal dialog box, 193,
305
Nonpageable-memory allocator
defined, 98, 305
described, 102-103
Nonprivileged code, 50, 101, 165, 306
Notification, 219, 220-221
Notification Manager, 212, 213, 218,
306
Notifier module, 306

Object

defined, 178, 306

imaging, 200-201, 207

in object-oriented programming, 132
Object class, 306
Object life cycle management, 202
Object-oriented programming, 129,

132-133
and software extensibility, 134-135

Open Font Architecture (OFA), 259, 306

Open Transport, 22

advantages of, 271

defined, 270, 306

features of, 275-276
OpenDoc

components of, 306

defined, 27, 128, 306

event handling in, 231

history of, 37

Mac OS 8 and, 21-22

and networking, 271

as plug-in, 118

scheduling in, 66-67

software extension using, 130-131
Operating system, 30-35

defined, 26, 306
Operating system task, priority of, 63
OS 8. See Mac OS 8

Page

defined, 51, 88, 307

size of, 91
Page fault, defined, 88, 307
Paging, defined, 88
Panel

defined, 145, 178, 307

described, 190-191

editable text, 199

embedding, 206

scrolling, 199

subclasses of, 185, 186f

types of, 191
Part

defined, 130, 307

of OpenDoc document, 273
Part editors, 37, 130, 273, 307

use of cooperative services by, 76
Part viewer, 307
Patch Manager, 128, 307

software extension using, 138-139
Patching, in System 7, 139
PCI (Peripheral Component

Interconnect), 163, 164, 307

compatibility with, 173
Per-context instantiation, 120, 307
Per-load instantiation, 121, 307, 309
Per-process, 307



332

INDEX

Per-process instantiation, 120, 308
Per-process memory allocator
defined, 98, 115, 308
described, 101-102
use of, 105
Per-process static data, 120
Permissions, 307
Personal file sharing, 22, 269, 308
Photo CD format, 155
Physical address, defined, 42, 308
Physical memory, 30, 308
data in, 89f
Picture, 308
Plug-in, 113
defined, 100, 111, 146, 308
described, 117-118
/0, 162, 163, 168-171
OpenDoc and, 118
programming interfaces, 168
software extension through, 132-133
volume format, 144
Plug-in programming interface, 308
Point-to-Point Protocol (PPP), 276
Pointer(s), 48
defined, 99, 308
Polymorphism, defined, 133, 185, 308
Pool Managert, in System 7, 103, 308
Pop-up button, 196, 309
Pop-up windows, 16, 17f, 309
POSIX, 152, 309
PostScript, 247
PowerPC architecture, 2
Mac OS 8 and, 30
optimization for, 18
PowerTalk, in System 7, 273
PPP (Point-to-Point Protocol), 276
Preemptive multitasking, 18
defined, 56, 309
efficiency of, 57
Preemptive scheduling, 35, 64f, 65f, 69f
advantages of, 31
defined, 26-27, 56, 309
eligibility for, 62
Preferences Manager, 184
Presentation panel, 309
Printer driver, 257
defined, 256, 309
Printer sharing, 22

Printing, from QuickDraw GX, 256-257
Printing Manager, 250, 257, 309
Private-copy instantiation, 121, 309
Privileged code, 51, 101, 165, 310
Privileged server program, defined, 162,
310

Process(es)

communication between, 80-85

defined, 42, 56, 310

in Mac OS 8, 59

in UNIX and Windows, 59
Process Manager, 33-34, 46, 56, 66, 67,

310

integration of, 70
Processor register, defined, 50, 310
Profile, color, 255, 310
Program, defined, 27, 310
Program-execution time, 310
Program-generation time, 310
Programming interface

APl 167

defined, 30, 310-311

plug-in, 168
Progress indicators, 195f, 196, 311
Properties, 149, 151, 311
Protocols, 311
Push buttons, 195, 195f, 311

in dialog box, 192f

Queue, microkernel, 83-84
QuickDraw, 247,250

color, 258

defined, 246, 311

development of, 257-258

international font handling in, 259-

260

pictures in, 200, 311
QuickDraw 3D, 247, 250

accelerator card for, 254

defined, 246, 311

described, 251-252

using, 252-254

using on Internet, 274
QuickDraw 3D RAVE, 254, 311
QuickDraw GX, 20, 21, 247, 250

defined, 246, 311

described, 256

internationalized, 205, 259-260
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printing with, 256-257
typography in, 259-260
QuickTime, 20, 21, 247
defined, 246, 311
movies in, 262, 312
QuickTime Conferencing, 247, 264f
defined, 246, 311
described, 264-265
using, 274-275
QuickTime Live!
defined, 270, 311
using, 275
QuickTime Music Architecture, 247,
264,312
QuickTime VR, 247
defined, 246, 312
described, 262-264, 263f
using, 275

Radio button, 196, 312
Radio button group panel, 199, 312
of dialog box, 192f
RAM (random access memory), 30, 312
RAVE, 312
Read/write access, 50, 312
Read/write lock, defined, 83
Read-only access, 50, 312
Real-time task, priority of, 63
Reduced Instruction Set Computing
(RISC), 18, 313
Reentrancy, 312-313
Reentrant service(s), 29, 29f
concurrent processing and, 31-33
defined, 26, 313
listed, 31-32
Region codes, 203
Release-to-release binary compatibility,
181
Resident memory areas, 91
Resource fork, 149, 313
Resources, 149, 313
RGB color space, 254, 256, 313
RISC (Reduced Instruction Set
Computing), 18, 313
Root panel, 191, 313
Routine, 313
Run-time environments, 109-114
defined, 313-314
fragments in, 114

shared libraries in, 115-119

static data instantiation in, 119-121
in System 7, 114

System 7 vs. Mac OS 8, 121-124

Scaling, of fonts, 259
Scheduling, 58, 61
cooperative, 27, 33-34, 56, 66-70
outside cooperative multitasking
environment, 170
policies of, 62-65, 64f, 65f
preemptive, 26-27, 31, 35, 56, 62-66,
69f
Scrapbook, 251, 252f
Scratch file, 89, 95
defined, 88, 314
memory associated with, 91
Scratch space, 93-94, 314
Script, defined, 81, 237, 314
Scriptability, 237, 314
Scripting languages, 81, 217, 237, 314
Scroll bars, 180f, 195f, 197
defined, 179, 314
Scrolling list, 198, 314
Scrolling panel, 199, 314
SCSI (Small Computer System Interface),
163, 314
Searching, for content, 13, 15
Secondary interrupt handler, 314-315
Secondary storage, 42
Semaphore, counting, 83, 289
Server program(s)
address spaces for, 45-46, 46f
defined, 26, 128, 162, 315
distinguished from cooperative
program, 38-39
listed, 38
privileged, 162
relation to cooperative program, 39f
and software extension, 137-138
Server program task, priority of, 63
Setup expert, 12, 12f
Shape, 315
Shared library, 19-20, 109
defined, 98, 110, 128, 315
import libraries, 115-117
plug-ins as, 117-119
software extension through, 131-132
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Shared memory areas, 48, 315
Simple lock, defined, 83
Size box, of document window, 186f,
187, 315
Slave processor, defined, 79
Sliders, 195f, 197, 315
Small Computer System Interface (SCSI),
163, 313
SMP (symmetric multiprocessing), 79,
315
SOM (system object model), 128
benefits of, 135-136
classes, 129, 136, 137
in Mac OS 8, 133-134
software extension through, 133-137
subclasses, 136-137
SOMobjects for the Mac OS, 128, 134,
178, 180, 181, 316
Speech input, 204
Stack, defined, 51, 60, 99, 316
Stack frame, defined, 51
Standard document window, 189, 316
Standard File Package, of System 7, 157-
158
Static data
defined, 111, 316
instantiation of, 119-121
Static image panels, 200, 316
Static text panels, 316
stdio.h library, 152
Sticky menu mode, 198
Storage, organization of, 149, 150f, 151
STREAMS, 276
Subclassing
defined, 133, 316
importance of, 185
Sublayers, of window, 187, 316
Supervisor mode, 51, 165, 316
in System 7, 166
Swap space, 93-94, 317
Symmetric multiprocessing (SMP), 79,
317
Synchronization
of data, 78, 83-84
of tasks, 81
Synchronous /O operations, 62, 317
System extension
defined, 10, 317
in System 7, 248

System heap, 90, 104, 317
System Notification Service, 84, 317
System object model (SOM), 128, 317
benefits of, 135-136
classes, 129, 136, 137
in Mac OS 8, 133-134
software extension through, 133-137
subclasses, 136-137
System 7, 317
compatibility of Mac OS 8 with, 10~
11, 34-35
drawbacks of, 18, 20
interrupt handling in, 84
Mac OS 8 incompatibilities with, 130,
138, 164, 173
multitasking in, 59
PowerPC run-time environment in,
114
Process Manager of, 70
system services in, 122-123, 122f
System 7 File Manager of Mac OS 8, 149
defined, 144, 317
described, 152-153
internal data structures of, 153
System 6, multitasking in, 59
System-wide, defined, 317
System-wide instantiation, 120, 317-318
System-wide memory allocator
defined, 98, 318
described, 102
System-wide memory areas, 48, 491, 318

Task(s)
with cooperatively scheduled threads,
78f
defined, 42, 56, 72, 318
delegated, 212, 218-220
hierarchy of, 63
in Mac OS 8, 60
main, 56, 63, 67-68
synchronization of, 81
threading in separate processes, 74—
76, 74f
threading within one process, 76-77,
77f
Task switching, 79
TCP/IP protocols
defined, 276, 318
implementation of, 22
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Tear-off menu, 198f
Telnet, accessing with Cyberdog, 273
Text-encoding specification, 202, 318
Text-encoding system, 202, 318
Text engine, defined, 199, 318
Text objects, 202-203, 318
opacity of, 203-204
Text Service Manager, 134
Text support, 9-10
anti-aliased, 261
input and display, 204-205
international, 202-204, 259-261
Theme(s)
defined, 6, 178, 318
described, 182-183
types of, 6, 7f, 8, 8f
Thread(s)
cooperatively scheduled, 72, 77-79
defined, 72, 319
program control over, 78
in System 7.5, 72, 74
in UNIX and Windows, 59
Thread Manager, 72, 74
3D object, defined, 281
3D viewer, 253-254, 281
3DMF (3D Metafile), 253, 274, 281
Time Manager, in System 7, 170, 171,
172,319
Time slicing, 65, 65f, 319
Timing Services, 120, 171, 319
Tip Manager, 212, 214, 222-223, 319
Tips, 222, 319
Title bar icon, of document window,
186f, 187, 319
Token Ring, support for, 22,276
Toolbox. See Human Interface Toolbox
Transmission Control Protocol/Internet
Protocol. See TCP/IP
Trap tables, 122-123, 130, 138
Trigger condition, 219-220, 320
Trigger Manager, 138, 212, 213, 218,
219-220, 320

Trigger module, 219, 320
TrueType fonts, 258-259
Typestyle, defined, 259, 320

Typography
defined, 258, 320
fonts, 258-259
in QuickDraw GX, 259-260

UDP protocol, 276
Unfiltered handler table, 235, 320
Unicode, 10
UNIX, 32
processes and threads in, 59
User interactions
cooperative services and, 33-35
serializing of operations involving, 34
User interface, scalability of, 3-6
User interviews, 218
User mode, 50, 165, 320
User notification, 219, 220-221
defined, 76, 320
Users, defined, xiii

Variable, defined, 114, 320
Variation axes, 259, 320
Vertical blanking tasks (VBLs), 170, 321
Vertical Retrace Manager, in System 7,
170,171,172, 321
Virtual memory
defined, 42, 88, 321
described, 88-90, 149
function of, 113
interaction with file system, 155-156
multitasking and, 93
organization of, 91-93
in System 7, 90-91, 96
Virtual reality, 262
Visual separator, 199, 321
of dialog box, 192f
Volume, defined, 144, 321
Volume format, defined, 144, 154155,
321
Volume format plug-in, defined, 144,
155, 321

Window(s), 179
activation of, 189
behavior in System 7, 187
defined, 178, 321
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Window(s) (continued)
of dialog box, 192f
layers of, 187-188
uses of, 189

Window group, 190, 321

Workspace, 4f, Sf
components of, 183-184
defined, 178, 321
individualizing, 5-8
scalability of, 3-6
setting up, 5

World Wide Web (WWW), 271
browsing with Cyberdog, 273
defined, 270, 322

Worldscript, 204, 205, 250, 260-261,

322

XTI (X/Open Transport Interface), 276
YIQ color space, 256

Zoom box, of document window, 186f,
187, 322
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