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Macintosh
Technical Note #110

Late in 1986, a very unusual and mysterious technical note appeared
on various Macintosh bulletin board systems. It looked like an offi-
cial Macintosh Technical Note from Apple. Although the note
listed me as the author, I didn’t have anything to do with writing it
and I was pretty surprised to see my name on it, especially since it
contained a pretty bizarre parody of technical notes in general.

This technical note, which was listed as number 110, was filled
with satirical comments and puns, but it was done with subtlety. Al-
though it was obvious to most people familiar with the Macintosh
world that the note was a parody, a few folks inside Apple didn’t
see it that way and decided that it was a really bad idea to have
this thing be an official-looking document from Apple. While vari-
ous factions recommended everything rangirig from a public dis-
claimer to litigation to tactical nuclear weapons, Jean-Louis Gassée
had the best idea, as he often does. “Write one of your own,” he said,
“that’s so bizarre that it will obviously be a joke.”

So I did, and subtlety was not, as they say in product develop-
ment, part of the design center. Here are the original note, whose au-
thorship is now suspected but still unclaimed, and the “corrected”
version.
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Appendix C

Macintosh Technical Notes

#110: Processor Compatibility
See also: Technical Note #2—Macintosh Compatibility Guidelines

Written by: Scott Knaster December 2, 1986

This document is a brief look at compatibility problems in applica-
tions whose code assumes they’re running on a 68000 processor.

Many applications which work on existing Macintosh architectures
have encountered problems when running on processors other than
the 68000, such as third-party processor boards and prototype ma-
chines at Apple. To be fully compatible with these CPUs, your applica-
tion will have to observe the rules discussed here.

Caching Considerations

The 68020 has a 256-byte, on-chip “instruction cache.” This auto-
matically caches only those memory locations fetched as instruc-
tions, and thus is read-only. Operations which alter code (such as
impure tables in code) or move code segments (as naturally occurs in
Macintosh memory management) must invalidate the cache’s con-
tents. This invalidation should not be done frivolously, as it’s impor-
tant to maintain cache flow.

The CCR—Condition Code Register—on the 68000 is the Cache
Control Register on the 68020, or Cache Register for short. Motorola
has redefined the “C” flag (the “Carry” condition code) to serve a
dual purpose, keeping backwards compatibility but also using the
flag to signal whether the cache is valid. This double-duty bit is
now called the Cache/Carry flag.
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Memory Alignment

Word- and long-sized memory operands must be even-aligned in
the 68000. The 68020 has no such restrictions, but you should continue
to observe them so your application will work with older architec-
tures.

Apple is considering low-end architectures, including a home
version of the Macintosh (the “Mac Jr.”) using the 68008, which is es-
sentially a 68000 with an eight-bit internal architecture. Unfortu-
nately, VLSI design constraints forced Motorola to swap the number-
ing of bytes within a word, so the memory organization closely re-
sembles the Intel processor family. The processor will automatically
compensate for this when fetching instruction operands, and RAM-
based patches to the Resource Manager will be available. However,
all other in-memory data structures will require byte-swapping be-
fore using them.

On-Site Hardware Upgrades

In my recent book How to Write Macintosh Software, I discussed
the need to prevent applications from depending on the location of
subroutines in ROM. The Toolbox interface is intended to maintain
this independence. As pointed out on page 368, “Apple guarantees
that the ROM will not change while your application is running.”
While this will probably be true in future architectures, Apple is
considering applications which will need hardware upgrades during
the time an application is running. Systems such as file servers, life-
support monitors, and MazeWars servers can’t interrupt operation
just for an upgrade.

It is possible to suspend the processor by driving the HALT sig-
nal (pin #54) high. At this point, future architectures may provide
hardware facilities for swapping processors, or adding peripheral
chips such as MMUs or FPUs. Applications need to know that this
has occurred, especially when the transition is from a 68020 to a less
powerful chip (as might happen when a failing 68020 processor’s
only available replacement is a 68000).

To handle this, new ROMs will detect when the HALT signal
has been used for any reason and give the application the option of
receiving notification by storing the address in a hook for this pur-
pose.

JcpuHALT.EQU $81B ; cpu-HALTed hook [pointer]
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Note that this hook is valid only in ROMs where ROMS85 is
$3FFF or less. Other ROMs cannot guarantee to detect and notify the
condition.

Actually, Apple is considering provisions for dynamically up-
dating ROMs in a similar manner. Since this would invalidate all
addresses obtained through GetTrapAddress, it may cause problems
for existing applications. You may want to keep ROM addresses in
handles, since the ROM will be able to easily find and correctly up-
date all master pointers which point into ROM.
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Macintosh Technical Notes

#110: Processor Compatibility

See also: Technical Note #2: Macintosh Compatibility Guidelines
Motorola MC68020 Reference Manual
Random House Almanac, 1957 Edition
The Baseball Encyclopedia
Star Trek Concordance

Not written by: Scott Knaster ever
Written by: Mike Morton December 2, 1986
Modified by: Scott Knaster January 7, 1987

John Smallberries November 1, 1938

This document is a brief look at compatibility problems in applica-
tions whose code assumes they’re running on a 68000 processor. It
includes recent modifications intended to make the intent and mean-
ing of this note clear to even the casual reader.

Many applications which work on existing Macintosh architectures
have encountered problems when running on processors other than
the 68000, such as third-party boards containing a 68010, a 68020, a
68008, a Z-80, or an Intel 8080. To be fully compatible with these
CPUs, your application will have to observe the rules discussed here.
Failure to do so would be bad.

Caching in the Chips

The 68020 utilizes VLSI technology to support many advanced
features directly on the chip, and implements these features in its
dual-inline package (DIP). This “chip in a DIP” technique, as real
engineers call it, is used to implement a 256-byte, on-chip instruction
cache. This instruction cache can be used to speed up processing, or for
other special applications, such as fault-tolerant operation, in
which computers are kept running even when they’re about to fail. In
well-documented experiments at Xerox PARC in 1981, for example, a
technique was perfected to reliably cache a failing Star, but the
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Instruction format:

bit
value

#15
1

14
1

costs of the associated hardware continued to telescope until they
became astronomical.

In normal operation, the cache fills with instructions as they are
fetched. The cache makes no provisions for code which modifies it-
self (known as “self-abusive code”). Any code which modifies itself
can cause problems with cache flow if the code may be executed re-
peatedly. To help with this problem, some versions of the 68020 con-
tain a special instruction which automaticaly disables the cache
“conditionally on warning”; that is, if the code has been modified.
Assembler information for this Cache Conditionally on Warning in-
struction (which was inexplicably left out of the official Motorola
documentation) is provided here:

CACHE COW  Cache Conditionally on Warning

To accommodate new features, the condition codes register (CCR)
has been broken up. The main part of CCR, known as the JF (John Fo-
garty), has become a solo register, and has issued two implementa-
tions thus far. The reassignment of the other former members of CCR
has not yet been determined, except that the carry bit of the CCR is
now also a valid indicator of the cache status, so this bit has been re-
named the cache and carry flag.

Memory Alignment

In the 68000, word- and longword-sized operands must begin at
an even address, or an address error will occur. The 68020 has no such
restriction; however, a new Toolbox Manager, called The Masochist,
implements a technique known as “front-end alignment” which will
force an address error under the following circumstances:

1. An odd memory reference was made for a word- or longword-
sized operand.

2. A rather odd chunk of code was executed.

A pretty odd programmer tried to execute some code.

4. Every now and then, at random intervals, depending upon the
Venusian calendar.

=
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As a possible future enhancement, Apple is considering a new mi-
croprocessor, the V-8, which almost perfectly emulates the 68000,
but with much higher performance. The most significant difference
in programming the V-8 is that it utilizes the AOK (approximations
are OK) protocol, which means that all values include a possible er-
ror of 3,448,332,884 plus or minus. Your code should include error-
checking techniques to verify that you have the right values.

Algorithm and Blues

The latest system release, version 4.0, includes a new, powerful
version of the PackBits utility which compresses data. This call is
named PackMan and its parameters are the same as PackBits. The
packing algorithm used for this new call is efficient enough to guar-
antee that the packed data will be no longer than one byte, regard-
less of the length of the unpacked data. Here is the calling format:

PROCEDURE PackMan (VAR srcPtr,dstPtr: Ptr; srcBytes:

A corresponding call to unpack the data is forthcoming.

INTEGER) ;
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A-trap A 68000 instruction that begins with $A; on the Macintosh,
it calls the system software.

allocation block The smallest unit of space that can be allocated to
a disk file.

analog Continuously variable over a range, like a standard clock or
gas gauge.

auxiliary control record A data structure that correlates each part
of a color control to an RGB value.

auxiliary window record A data structure that correlates each part
of a color window to an RGB value.

b-tree A technique used for creating an index into a large collection
of data.

bit image A group of bits in memory that represent a graphical im-
age enclosed by a rectangle.

bitmapped Represented by bits, as the Macintosh display.

blessed folder The directory that contains the copy of System and
Finder that are used to start up a disk.
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blitting Moving bit images from one place to another.

boot blocks System startup information located in the first two
blocks of a volume.

bottleneck A QuickDraw low-level processing routine.

bus size The number of bits that can be transferred at one time be-
tween memory and the microprocessor.

chunky A model of color representation that uses adjacent bits in
RAM to form each pixel in an image.

clock speed The rate at which a microprocessor executes instruc-
tions.

closed architecture A computer design technique that prevents ex-
pansion.

color lookup device A device, usually a chip on a video card, that
relates index values to colors.

color specification A Color QuickDraw data structure that contains
a value and an RGB record.

color table A Color QuickDraw data structure that contains a unique
identifier called a seed, a transparent pixel index, and an array of
color specifications.

comment kind The value that defines a QuickDraw comment.

definition function A routine that determines the precise appear-
ance and behavior of a Toolbox element, such as a menu or window.

depth The number of bits per pixel.
design center The set of goals and definitions that specify a product.

dialog item color table A data structure that determines the colors
for items in a dialog.

digital Represented by discrete values only, like a digital clock or a
TV channel indicator.
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directory A part of a volume that can contain files; also called a
folder.

directory ID A number, unique on a volume, that indicates a
directory.

dirID Shortcut for directory ID.

dithering A technique that combines two or more colors in adjacent
pixels to produce the effect of a new color.

drive queue A data structure that contains an entry for each drive
attached to a Macintosh.

easy to learn Characterized by simple, straightforward operation,
with all basic functions easily understood and accessible.

easy to use Characterized by shortcuts, features, and techniques for
users to become more productive as they learn a program.

file control block A data structure that contains information about
each open file.

file control buffer A block in the system heap that contains the file
control blocks.

font color table A data structure that contains the color specifica-
tions for a font.

forgiveness The user interface principle that permits users to undo or
correct operations.

full pathname A form of file specification that specifies a volume
name, all appropriate directory names, and a file name.

gDevice A Color Manager device, also called a graphics device.

general A description of software that incorporates flexibility and
can be modified for future enhancements.

global consistency Similar behavior among different applications.
GrowZone function A function implemented by an application pro-

gram that provides a technique for freeing up memory when there
are no bytes free.
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hook A pointer to a routine that can modify the behavior of a sys-
tem routine.

job dialog The dialog that asks for information about a printing job.

local consistency Logical, consistent behavior in all parts of an
application.

local ID A local identifying number attached to a resource in a
BNDL, such as an icon list.

low-memory global A Macintosh system variable that’s stored in
the first few thousand bytes of RAM.

macro A series of commands that can be recorded and replayed.

mask A bit image that is used to modify a cursor or icon when it’s
drawn.

memory indirect A 68020 addressing mode that allows a memory
location to be used as a base for an indirect address.

memory-mapped video A design technique that represents the vid-
eo screen with some part of RAM.

message A call made to a definition function that causes it to per-
form some action.

multi-launch For an application, the ability to be run from a shared
volume by several users at the same time.

noun-verb The user interface technique in which the user selects an
object, then an action.

outer displacement In the memory indirect addressing mode, the
final displacement value.

paradigm A user interface technique or concept.

partial pathname A file specification that does not contain a vol-
ume name.

patch A modification to a Macintosh system routine.
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picture comment Data that’s recorded with a picture and usually
ignored by QuickDraw, but which can be used by other software, such
as the LaserWriter driver.

pixel A single dot on the screen (from “picture element”).

pixel image A group of bits, which represent a graphic image that
may contain more than one bit per pixel.

pixel map A Color QuickDraw data structure that defines a pixel
image and its characteristics.

pixel patterns A variable-sized pixel image, used to define a
repeating color or design.

planar A model of color representation that separates each pixel
into separate planes, with one bit per pixel of information in each

plane.

pointer arithmetic A programming technique that involves moving
a pointer through a data structure by directly modifying the pointer.

PostScript escape font A font in which all text is treated as Post-
Script commands when printed to a LaserWriter.

print dialog Either of the two Printing Manager dialogs, the job
dialog or the style dialog.

reality check A debugging technique in which the programmer man-
ually verifies that information is sensible.

recursion See recursion.

RGB value A specification for a color, which consists of magnitude
values for its red, green, and blue components.

root directory The directory that corresponds to a volume on a disk.
All files that are not in a folder are in the root.

script A system for writing and typing in a particular language and
set of characters.

seeded Given pre-release, prototype equipment under special agree-
ment.
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sexy A modern marketing term that indicates an allegedly clever or
interesting concept.

shell A program that controls the launching of other programs.

signature resource A resource whose type is the same as the owner’s
signature.

special case A programming situation that is handled by code
that’s specifically written for that purpose.

stack A window management technique that makes a portion of
each window’s title bar visible.

style dialog The dialog that sets the page information for printing.

style record A TextEdit data structure that contains information
about text’s font, face, size, and color.

synthetic font A font that was specially constructed for the current
screen’s depth.

system startup information Configurable information that’s stored
in the first two blocks (the boot blocks) of a volume.

tiling A window management technique that divides the screen
space among all open windows.

transfer mode One of a set of logical functions that are performed
when QuickDraw combines two bit images.

trap A call to the Macintosh system software, also called an
A-trap.

trap dispatcher The part of the Macintosh system software that
converts trap numbers to memory addresses and calls the routines.

unimplemented instruction trap The 68000 feature that’s used to
capture instructions that start with $A (see A-trap) and send them
to the trap dispatcher.

User Interface Toolbox The part of the Macintosh system software
that implements the user interface features.

venerable Commanding reverence by virtue of position or age.
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verb-noun The user interface technique in which the user selects an
operation first, such as insertion or deletion, then the object.

vertex A corner of a polygon.

volume control block A data structure in memory that contains infor-
mation about a volume.

volume information block Information about a volume stored on the
volume itself.

volume reference number A unique number that’s assigned to a vol-
ume when it's mounted.

vRefNum See volume reference number.

working directory A technique in the Hierarchical File System for
referring to a volume and a disk directory with a single integer.

working directory control block A data structure maintained by the
Hierarchical File System, which keeps track of a working direc-
tory.

working directory reference number A number that’s assigned to a
working directory, which can be used in file system calls.
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68020 processor, 288, 341-346
68881 floating point co-processor, 289, 343
A-traps, 64, 357
Addresses,
matching trap numbers to, 46
system routine, 65
Addressing modes, 68020, 343-344
Advanced operations, implementing, 20
Alert modes, 24
Algorithm,
multiple screen windowing, 261-262
special case, 51
Allocation block, 78, 357
Analog, 357
indicators, 25-26
APPL file type, 164
Apple Desktop Interface, 7
Apple 11, history of, 42
Apple Ilgs, 6
Apple LaserWriter, 170-186
AppleShare, 8
AppleTalk network, 8
using with Printing Manager, 166
Applications,
quitting, 140
restoring the state of, 224-226
ASCII text, sending to printers, 169
Auxiliary control record, 307, 357
Auxiliary window record, 357
B-trees, 8, 357
BackColor procedure, 101
Bit image, 357
buffers, 199-200
updating, 188-196
Bitmap record, 205
Bitmaps, 169, 357
copying to pixel maps from, 105
offscreen, 200
Blessed folder, 357
Blitting, 190-192, 358
BNDL resource, 159
Boot blocks, 77, 358

Bottlenecks, 358
QuickDraw, 67
Buffers,
bit image, 199-200
offscreen with Color QuickDraw, 212-218
Bus size, 358
Buttons, designing, 135
Caching considerations, 348
Cancel alert, 168
Chooser, 38
selecting a printer with, 149
Chunky format, 105, 358
Clearing memory, 206
Clock speed, 358
68020, 342
Closed architecture, 14-17, 358
Color, 97-126, 196-199
cursors, 110-111
drawing models, 101
grafports, 107-109
lookup device, 100, 358
Manager, 100
models, listing for creating, 112-125
monitors, designing for, 210
Quickdraw, 8, 98-126, 197-212
specification, 358
specification record, 102
table, 103, 218, 313, 358
support in Dialog Manager on Macintosh II,
309-313
support in Font Manager on Macintosh II, 314-
316
support in Windows Manager on Macintosh II,
300-307
table, 103, 218, 313, 358
Colors,
maximum number of, 98
RGB values of, 99-100
Command key
equivalents, 128, 236
symbols, adding to dialog box, 134
Command keys, 128
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Commands, Feedback, user, 21
PostScript, 178 File control block, 79, 359
providing equivalent mouse and keyboard, 128- buffer, 80, 359
137 File system
Comment kind, 358 compatibility, 32, 73-81
CommentProc pointer for grafports, 174 data structures, 78
Communication settings, LaserWriter, 184 Files,
Compatibility, 41-82 Desktop, 152
introduction to, 31-39 managing, 140
Control Manager, Macintosh 11, 307-309 rebuilding Desktop, 155
Control Panel, 38 resource, 148
screening out with the, 259 resume, 226
Coordinate systems, QuickDraw and PostScript, 181 specifying, 77
Coprocessor (see also Motorola 68881), 343 Filterproc, 135-137
CopyBits, 105, 190-196 Finder, 140-144
color version of, 197-212 early limitations of, 10
using to save multibit information, 210 resource numbering, 156
using with MultiFinder, 195 FinderName variable, 142
using with offscreen buffer, 200-208 Floating point co-processor, 289, 343
CoreEdit, 295 Font color table, 359
Cursors, color, 110-111 Font Manager, Macintosh II, 314-316
Custom icons, 151-156 Font names, restoring, 228
Cycles, clock, 342 Font/Desk Accessory Mover, 35
Daisywheel printer support, 10 Fonts,
Dashed lines, recording PostScript, 183 downloading to LaserWriter, 180
Data bus, 68020, 342 escape, 182
Data structures, file system, 78 international, 291, 318
Date formats, new, 319 setting in PostScript, 176
Default buttons, selecting, 130 ForeColor procedure, 101
Definition functions, 45, 66-67, 358 Forgiveness, 359
Defprocs, 67 FPI rule, 29-30
DelMenultem, 235 FREF, 151-156
Depth, 358 Full pathname, 359
Dereferencing handles, 161 gDevice, 359
Design center, 358 record, 259
Design considerations, user interface, 18-29 gdNextGD, 260
Desk accessory windows, 236, 249 GEM, 6
DeskHook, 62 General, 359
Desktop file, Get Info text, 155
finding icons in, 162 GetMaxDevice, 214-215
rebuilding the, 155 GetResource, 161
Device names, current, 150 GetVCBQHdr, 79
Devices, choosing, 38 Global consistency, 18, 359
Dialog item color table, 310, 358 Global variables, 61-64
Dialog Manager, medium-level interface, 59
interpreting commands with, 135 using, 33-34
Macintosh 11, 309-313 Grafports,
Dialogs, Standard File, 70-72, 137 bottlenecks in, 174
Digital, 358 color, 107-109, 213, 306
analog versus, 26 Graphics, using as indicators, 25
Direct control, 21 Gray scale images, 196
Directories, working, 74 GrowZone function, 359
Directory, 359 Handles, dereferencing, 161
1D, 227, 359 HandToHand function, 219
names, 76 Hard disks, 9
dirlD, 359 Hardware upgrades, on-site, 349
Discipline, debugging tool, 54 Hardware-level interface, 61
Disk drives, 9 HFS (Heirarchical File System), 8, 73-81, 170, 227
Disk First Aid, 8 High-level interface, 58-60
Dithering, 359 HiliteControl, 136
DLOG resource, 313 History of the Macintosh, 4-5
Document names, displaying print, 166 HLock, 161
Downloading fonts to LaserWriter, 180 Hooks, 7, 47, 61, 360
Draft mode, 323 Human Interface Guidelines, 17
Drag window routines, Macintosh II, 300 HUnlock, 161
DrawPicture, 111 ICN#, 151-158
Drive queue, 359 Icons,
Dual-inline package, 351 custom, 151-156
Ease of learning versus ease of use, 12-14, 359 finding in Desktop files, 162
EjectNotify, 47 INIT 31 mechanism, 35-36
Escape font, PostScript, 182 Inside Macintosh technical reference manual, ix, 52
Event Manager, 127-138 InsMenultem, 235
Excel, Microsoft, 14 Installer utility, 37
Expansion slots, lack of on Macintosh Plus, 14 Instruction cache, 68020, 342, 348

FDA Mover (see Font/Desk Accessory Mover), Instruction trap, unimplemented, 64
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Instructions, 68020, 345
Interface levels, 58-59
Interface,
hardware-level, 61
high-level, 60
low-level, 61
medium-level, 60-61
summary of medium-level, 81-82
International Utilities Package, 318
Job dialog, 360
Keyboard,
equivalents, 129
layouts, new, 131
using the, 128
Keys, special, 20
LaserPrep file, 186
LaserWriter, 170-186
communication-settings, 184
Launch, 142
Line drawing routine, video RAM, 50
Lisa, 4,45
Local consistency, 19, 360
Local ID, 153, 360
Long-term modes, 24
Low-memory globals, 7, 61-64, 360
LWRT resource type, 157
Macintosh 1I, features and characteristics of, 287-326
Macintosh SE, features and characteristics of, 284-
287
Macintosh XL, 45
Macro, 360
Mask, 360
icon, 151
Medium-level interface, 58, 60-61
summary of, 81-82
Memory alignment, 349, 352
Memory indirect addressing, 344, 360
Memory upgrade options, Macintosh II, 287
Memory,
allocating for offscreen buffer, 201
clearing, 206
Memory-mapped video, 48, 360
Menu Manager,
Macintosh II, 290-295
mapping keystrokes with, 134
program using new features of, 327-340
Menus,
consistency of, 28
designing, 235
Message, 360
Metaphors, real world, 19
Mnemonics, keyboard equivalent, 136
ModalDialog, 135
Models, program for creating color, 112-125
Modes,
avoiding, 22-24
types of, 24
Monitor, Apple color, 99-100, 109
Monitors,
designing for color, 210
multiple, 256
Motorola 68020, 288, 341-346
Motorola 68881, 289
Mouse commands, providing keyboard equivalents
for, 128-137
Mouse, using the, 128
MPNT, 162
MPSR, 228-229
MPW Shell, 228
Multi-launch, 360
Multibit images, 208-212
memory for, 214
MultiFinder, 63-64, 140
updating the screen in, 195
Multitasking, 64
Names, path and directory, 76
Network, AppleTalk, 8

Noun-verb technique, 25, 360
Offscreen buffers,
drawing into, 200-208
using with Color QuickDraw, 212-218
OpenCPort, 213
Operating system utilities, Macintosh II, 324
Outer displacement, 360
Page definitions, PostScript, 183
Page Setup, 73
PageMaker, 14
Palette Manager, 100, 109
PAPA, 150
Paradigm, 360
Partial pathname, 360
Pascal, handling resource types with, 161
Patch, 7, 360
Path names, 76
PBGetFCBInfo, 79
PBGetFlInfo, 79
PBOpenWD, 75
PicComment, 175
Picture comment, 361
Pictures, color, 110-111
Pixel, 48, 361
depth setting, 212, 215
image, 103, 361
map, 104, 361
pattern, 105, 361
PixMap structure, 198
Planar, 361
Pointer arithmetic, 161, 361
Port settings, LaserWriter, 184
PostHaste, 185
PostScript, 169, 170-186
commands, sending, 178
comments in, 175
escape font, 182, 361
sending directly to LaserWriter, 184
PostScriptBegin, 175
PostScriptFile, 180
Print dialog, 361
Print Manager dialogs, customizing, 73
Printer Access Protocol, 150
Printer resource files, 151-166
Printers,
Apple's choice of, 10
identifying the current, 147-150
LaserWriter, 170-186
supported, 146
Printing information, general, 169-170
Printing Manager, 145-186
Macintosh 11, 320-324
using with AppleTalk, 166
Program,
TextEdit and Menu Manager, 327-340
window management, 263-282
Programs,
features and performance of, 29
restoring the state of, 224-226
well-behaved, 54
PrValidate, 168
QDprocs, 69
Quickdraw, 7, 187-222
bottlenecks in, 67-70
Color, 8, 98-126, 197-212
global variables in, 62
old and new model commands, 211
shapes and operations in, 68
translating to PostScript, 173-181
using to send PostScript commands, 177
Quitting to another application, 140
RDEV file, 39
Real life modes, 24
Real time estimates, 22
Rectangles, rounding off, 258
Relocatable blocks, allocating, 203
Relocatable objects, 161, 177
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Renumbering resources, 154
ResEdit, 152, 160, 166
Resolution,
color screen, 99
LaserWriter, 170-186
Resource files, 149
Resource ID collisions, 153
Resource Manager, 223-232
Macintosh 11 and SE, 316-317
Resource STR numbers, 147
Resources,
renumbering, 154
screen, 259
Restoring state of a program, 224-226
Resume icon, 225
RGB (Red, Green, Blue) values, 99-100, 361
RGBBackColor, 220
RGBForeColor, 220
ROM call dispatching, 53
ROM, modifying, 47
Root directory, 361
Rounding off rectangles, 258
RowBytes, 202
SANE, 289
Saving local information, 226
Scaled index, 344
Screen mapping, 49, 198
Screen resolution, color, 99
Screen,
saving and restoring with CopyBits, 196
updating the, 188-196
ScreenBits global variable, 55
Screens, stacking and tiling with multiple, 256-262
Script, 361
Script Manager, Macintosh II, 317-320
Scripts,
Installer, 37
international, 291, 318
Scrn resource, 259
SCSI device, 47
Seeded, 361
Seeding period, 43
SetFractEnable, 315
SetPortBits, 206
SetTrapAddress, 65
SFGetfile, 71, 137, 225
SFPutFile, 71, 137
Shell, 362
ShowHide, 237
Shutdown Manager, 325-326
Signature resource, 156, 362
SIMMs, 285
SizeWindow, 242
Software, development of powerful, 14
Sound Manager, Macintosh II, 325
Source bit clear, 207
Special case, 362
Special case versions, program, 54
Spring-loaded modes, 24
Stack, 362
Stacking and tiling with multiple screens, 256-262
Stacking windows, 237-239
program for, 263-282
Standard Apple Numerics Environment, 289
Standard dialogs, 34
Standard File dialogs, 137
Standard File system, 33
Standard File, customizing, 70-72
Standards, effect of Macintosh on computer, 11
Status alert, LaserWriter, 166
Style dialog, 73, 362
Style record, 362
Styles, text, 296
Switcher, 140
Synthetic font, 362
SysEnvirons, 222, 324
System 4.1, 290

System calls, design of, 53
System file, importance of leaving alone, 34-37
System startup information, 77, 362
Text styles, 296
TextEdit,
flags, 312
Macintosh I, 295-300
program using new features of, 327-340
TextIsPostScript, 177
Tiled windows, 240-246
Tiling, 362
algorithm, 246-256
and stacking with multiple screens, 256-262
windows, program for, 263-282
Toolbox, 5, 7
color resources, 311
Macintosh II, 290
Transfer mode, 362

Trap, 362
dispatcher, 64, 362
numbers, 46

patching, 64-65
system, Macintosh, 53
Traps, 45
Undo feature, 28
Unimplemented instruction trap, 362
User control, 21
User Interface Toolbox (see also Toolbox), 362
User interface,
characteristics of, 17-29
consistency of, 5, 18-19
design considerations, 18-29
User names displaying, 166-167
User-friendly, meaning of, 17
Utilities, Apple, 35-39
Variables, global, 33-34, 59, 61-64
Variant code, window, 306
Verb-noun technique, 24, 363
Vertex, 363
Video modes, user-selectable, 209
Video RAM, 50
Video,
color, 97-126
memory-mapped, 48
Visual indicators, 22
Volume control block, 78, 363
Volume information block, 78, 363
Volume reference number, 74, 363
vRefNum, 363
WDrefnum, 75
Well-behaved programs, 54
Window management program, 263-282
Window Manager, 233-282
Macintosh 1II, 300-307
using grafports with, 107
Windows, 233-282
desk accessory, 236, 249
filling the screen with, 236
Microsoft, 6
placing on multiple screens, 256-262
resizing, 248
sizing, 241
stacking, 237-239
tiled, 240-246
tiling algorithm for, 246-256
Working directory, 74, 363
Working directory control block, 363
Working directory control block, 75, 363
WYSIWYG, 27
Zooming windows, program for, 263-282
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Foreword by Guy Kawasaki

In MACINTOSH PROGRAMMING SECRETS Scott Knaster continues his
unique exploration into the art of programming the Apple® Macintosh
computer. With his unique brand of humor Knaster goes beyond Inside
Macintosh to reveal insights into the features and routines that all Macintosh
software developers need to know to create powerful applications. He tells
all about how to create programs that maintain compatibility across the
entire Macintosh family of computers and includes hints, secrets, and
insider’s tips gained from his years of experience in technical support at
Apple Computer, Inc.

™

MACINTOSH PROGRAMMING SECRETS is divided into two parts. Part [,
“Concepts and Ideas;’ introduces you to the standards, customs, and E()ftware
that define Macintosh computers, including a close look'at the Macintosh
user interface. In this section you will learn expert tips and techniques on
how to write software that will run on future as well as current Macintosh
computers. Part II, “Technical Adventures; describes the inner workings

of the Macintosh, illustrated by special programming tricks. Knaster shows
you how to:

« use color in the new Macintosh II ' :

« set up applications to work with mouse clicks and keystrokes
o quit applications and go directly to new ones

« manage printing and special features of the LaserWriter®

o fully utilize QuickDraw and Color QuickDraw graphics routines
e manage windows

Valuable appendices include an overview of the Macintosh SE and Macintosh
I1, plus new features in system files, and an overview of the 68020 chip.

Scott Knaster is a recognized authority on
Macintosh programming. As manager of technical

support at Apple Computer, Inc., he worked closely A
with Macintosh software developers. Scott Knaster
is also the author of the acclaimed How to Write

9 "780201"066616

Macintosh Software.

Cover design by Doliber Skeffington
Addison-Wesley Publishing Company, Inc, ISBN 0-201-0kkk1-0
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