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OBJ = foo.o foolib.o

.C.0:
cc -c -g $*.c

foo: $(OBJ)
cc -o $Q@ $(OBJ) -1m

Figure F-2: UNIX make file

OBJ = foo.c.o foolib.c.o
CLIBS = {CLibraries}CRuntime.o {CLibraries}StdCLib.o 0
{CLibraries}CSANELib.o {CLibraries}CInterface.o

SCR 0 s
C -g {Default}.c

foo f {OBJ}
Link -o {Targ} {OBJ} {CLibraries}Math.o {CLIBS}

Figure F-3: MPW Make file

Parts of each file do not have a direct counterpart in the other. The UNIX
compilation command uses the —c option to suppress linking, while this is
unnecessary under MPW, since the compiler never links programs. The
UNIX commands go on to link the program using cc; this implies the
standard C libraries, with only the optional math library specified using -
1m. MPW programs must use the Link command and specify any standard
C libraries to be used in the linking, in addition to any optional libraries.

This MPW example also builds a stand-alone Macintosh application,
which Link produces by default. Any standard output would be written to the
screen, but you when were done with the program, you would be unable to
save the output. If you wished to have a line-oriented command run within
the MPW environment, and be able to redirect the input and output streams
of the command, then you would add additional Link options to build an
MPW tool instead of an application.
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Describes the implementation of the Object Pascal extensions to
MPW Pascal, and optimization techniques used to speed the execu-
tion of MacApp programs.
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Index

Unless otherwise noted, entries shown in
Courier are MPW commands. Where appro-
priate, the page containing the primary defini-
tion is shown in bold.

{#},306
{Activel}, 280
{Boot}, 172,173,175
{CaseSensitive}, 182, 204, 239, 243, 275
{CIncludes}, 426
{Commands}, 176, 304-305
{Command}, 280, 305
{Echo}, 182,280
{Exit}, 182,281-282, 284, 286, 288
{MacApp}, 612, 616, 624
{MPW}, 175,176, 177-178, 612
{Parameters}, 306,307,310
{PasMatOpts}, 396
{PInterfaces}, 361, 355
{PrintOptions}, 183, 199
see also Print
{RIncludes}, 477-478, 495
{ShellDirectory}, 175, 199
{Status}, 280-282, 284
{SystemFolder}, 175
{Tab}, 183, 201
{Target}, 278,283
{Test}, 183, 280
{WoxrdsSet}, 183, 204, 210

A

active window, 149, 214-216, 220
AddMenu, 290-291, 292-295, 302
Alert,296-297,425

Alias, 180-181

Apple DeskTop Bus Manager, 79
Apple Menu, commands, 198
Apple Programmer’s and Development Asso-
ciation (APDA), 22
AppleShare, 75, 193
AppleTalk, 75
AppleTalk Manager, 77, 650-651
application, 89-90, 98-117, 151-152, 329
initialization, 98-110
Finder interface, 116-117
main event loop, 100-105
memory management problems, 108-
109
memory usage, 90-97
segmentation, 105-108
signature of, 112-114, 117
Arithmetic, 81-86
fixed-point computations, 83-84
floating-point computations, 85-86
integer arithmetic, 81-83
SANE calculations, 84-86
ASCII, 63, 344

-B-

Beep, 287

Begin, 283

Binary-Decimal Conversion Package, 86
Bitmaps, 4748

Break, 328-329, 332
BuildCommands, 586

Building programs, 541-588
BuildMenu, 588

BuildProgram, 587

«Cs
C (command), 418-419, 456-458
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C, 417469
compilation process, 418
compiler options, 457-458
data types, 435439
entry/exit coding, 546-549
language differences, 421-431
linking, 424-430, 459461, 552

Macintosh interfaces, 265-266, 431-
451

Pascal functions, 132
portability, 429, 451-455
post-K & R extensions, 424-426
strings, 440443
size-related limitations, 429-431
C++, 8,610
Canon, 266-268
Capitalization/lower case, use of, 20-21
Catenate, 184,191-192, 229-230
Chooser, 75, 198
Clear, 261
clipboard see Scrap Manager
Close, 225

code resources, 46, 105-107, 111, 383, 543-

544
color, 30, 50-59, 61
Color Manager, 55-56
Color Picker Package, 57
graphics port, 50
old-style, 53
RGB values, 52-53
table 54-55
QuickDraw, 30, 50-54
combining commands
command execution, 280-282
command substitution, 275-278
grouping commands, 282-284
command(s)
aliases, 180-181, 275, 310
available, 161-166
combining, 275-278, 282-284
comments, 13, 157,233
entering, 15, 147, 157-158

expressions, 312-318

file, 150-151, 169-170,275,304-310,
316, 318, 321-323

options, 152-154
parameters, 152-155, 3106-309
scope, 309-311
substitution, 275-278
syntax, 152-155
type of, 151-153
Commando, 17-19, 219
Command substitution, 275-278
Compare, 268-269
Confirm, 297
Continue, 328-329
Control Manager, 66
Copy, 260
Count, 269-270, 278
CreateMake, 577-579
cursor, 49, 51, 54, 96-97, 128-130, 158-159
Cut, 260

-D-

Date, 278-279

Deferred Task Manager, 80

Delay, 419

Delete, 193-194

DeleteMenu, 290-292

DeRez, 487490, 518, 525
see also Rez

desk accessories, 71, 90-93, 131-139, 556-
558

Desk Manager, 71
Device Manager, 73, 558
Dialog Manager, 67-68, 98, 471, 483, 558
Directory, 167, 184-186
Directory hierarchy, 176-178
DirectoryMenu, 185-186
Disk Driver, 75
Disk Initialization Package, 75
Disk space requirements, 10-11
driver, 90-91, 140
see also Disk Driver, Sound Driver



DumpCode, 492-493
DumpOb3j, 5§69, 570-575
Duplicate, 184,192-193
DRVRClose function, 136

DRVRControl function, 136-139
DRVROpen function, 134-136

-E-
Echo, 172, 173, 277-280
Edit Menu, commands, 200-202
Else see If
End see Begin, For, If, Loop
Entab, 264-265, 397
Equivalent shell commands, 207-209
Evaluate, 312-314
events, 62-63, 92, 100-105
GetNextEvent trap, 63, 100, 104-105
main event loop, 100-105
OS Event Manager, 62
Toolbox Event Manager, 63, 92, 100
WaitNextEvent trap, 100, 104-105
Execute, 174,181-182, 310
Exit,316-317
Export, 174, 179-180
Expression evaluation, 312, 314-320

-F-
File (command), 232, 239-240
file
creator, 75, 112-114, 154, 395, 486, 543

pathname 161-169, 174-180, 182, 189-
191, 273-277

type, 75, 90, 112-115, 117, 154, 395, 486,
543

File Manager, 29, 30, 73, 117, 122, 124, 131,
163, 427, 437, 452, 551

see also HFS

Files, 154-155, 157, 188-189, 190-191,
276-277

Find, 204, 230-231, 232-236, 238-239, 246,
248

Find Menu, commands, 203-206
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Finder, 2-3, 73,90, 116-117, 175, 183-184,
194

fixed-point computations, 83-84, 423-424
FKEYs, 143
floating-point

Floating-Point Arithmetic Package, 86

SANE, 84-86, 343, 351, 376, 388-389,
423-424, 459, 551-552

Trancendental Functions Package, 86
see also Motorola 68881

folder, 73, 161-163, 166-169, 178, 180, 186,
194

Font Manager, 59-61, 98
For, 325-327, 329, 332

-G-
GetNextEvent trap, 63, 100, 104-105
getopt function, 462
global variables, 93-97
application, 93-94
MPW tool, 93, 120-121
QuickDraw, 94-97
system (aka low-memory globals), 35

glue routines, 25, 265, 375, 433-434, 439, 441,
552

GrafPort type, 47, 50, 51-53, 64
Grouping commands, 282-284
Grow zone function, 109

-H-
handles, 38-40, 108
dereferencing, 3940
heap
application heap, 37, 107
compaction and purging, 43-46, 107-112,
552
management, 37-41
system heap, 34, 37, 143-144
Help, 16
see also Commando

Hierarchical File System (HES), 31, 73, 163,
186, 191
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=]
IEEE-754 standard, 84
If,314-316,317,321
ImageWriter Driver, 77
Inheritance
object-oriented programming, 593-595
Object Pascal, 603-608
overriding inheritance, 607-609
INIT resources, 91, 144, 554
input/output (I/O), 123-124
C, 453455
Pascal, 373-375
redirection, 160-161
Inside Macintosh, 21-23, 34, 45, 109, 266,

353, 357,363, 375, 394, 431, 435-437, 439,
483, 526, 549, 554, 611

Installer, 91, 141
International Utilities Package, 70

0 (8
Jump table, 106

K
Keyboard/mouse shortcuts, 209-211

= O

LaserWriter driver, 77

Lib, 336

Line, 232, 239-240

Link, 11, 336, 338-339, 394-395, 419, 429-

430, 472,542-543, 564-565

Lisa, 2,3
Pascal, 3, 5, 265, 340, 341, 355, 357, 377
Workshop, 1-5, 148, 266, 377

List Manager Package, 71

Loop, 329,331-333

-M-
MABuild, 614, 615-616
MacApp, 7, 589-651
building programs, 613-618
debugging, 636-643

installing, 11, 612-618

libraries, 643-651

object types, 644-645

overview, 632-636

program structure, 618-636

resources, 634-636

see also MABuild, Object Pascal
MacinTalk, 416
Macintosh 512, 24, 30, 347, 554
Macintosh II, 24, 28, 30-32, 50, 53, 72, 77, 80,

86, 343, 349, 357, 387-389, 458-459, 642

see also color, Motorola 68020, Motorola
68881

Macintosh Plus, 24, 30, 72, 347, 554
see also ROM, 128K
Macintosh SE, 24, 72, 357
Macintosh programs, 87-144
applications, 98-117, 151
desk accessories, 131-139
global variables, 93-97
MPW tools, 117-131
program types, 88-90
See also specific topics
Macintosh system software, 23-86
arithmetic, 81-86
capabilities, new, 30-32
code resources, 46
compatibility, 26-32
memory management, 33-34
heap management, 3741
locations of, 24-25
managers, 26, 30
memory allocation, 43-45
memory map, 34-37
operating system (OS), 25-26, 72-81
QuickDraw, 46-61
resources, 41-43
Toolbox, 25-26, 61-72
user interface guidelines, 32-33
MacsBug, 109, 383, 457, 554
Make, 218, 391, §76-577,579-585

Managers, 26, 28, 30



Mark, 263
markers, 206-209, 263-264
Markers (command), 264
Mark Menu, commands, 206-207
master pointers, 38-39
MDS, 2,3
MDSCvt, 265
Memory management, 33-34
problems, 108-109
strategies, 109-112
memory allocation, 43-45
memory map, 34-37
Memory Manager, 34-41, 43-46, 108-109,
144, 337, 339
Memory-resident code, 143-144
Menu Manager, 71, 98, 291, 483
Modula-2, 2, 6, 8, 353, 360
Motorola 68000, 23, 24, 37, 81, 83-84, 86,
347, 365, 384, 428430, 506, 642

Motorola 68020, 24, 37, 83, 86, 349, 387-89,
458, 642

Motorola 68881, 84, 86, 343, 376, 387-389,
424, 459, 551-552

MPW
command language, 146-147
components, 4-5
documents, 147-150, 214-216, 238
editing, 147-150, 200-206, 209-210

command-based, 213-270

history, 1-8
installing, 10-15
I/O streams, 123-124, 158-161, 231, 379
object files, 338, 352, 359, 394
shell, 5, 12, 91, 120-122, 145-149
shell commands, see commands
shell variables, see variables
standard menus, 196-210

tools, 89, 117-131, 151-152, 338, 394-
395, 404, 460, 462

user-defined menus, 289-294, 302-303
windows, 206, 214-216, 219-223
See also specific topics
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Move, 194-195
MoveWindow, 221

-N-

New, 219

NewFolder, 186-187

nonrelocatable block, 38-40, 45, 108-109

-0-
Object-oriented programming, 590, 591-592,
593-597

inheritance, 593-595
objects , 590
terminology , 592-593

Object Pascal, 7, 597-609
inheritance, 603-608
overriding inheritance, 607-609
method procedures, 601-603
objects in, 598-601
see also Pascal

Open, 217-219

OS Utilities, 80-81

-P-
Package Manager, 46, 86, 142
packages, 46, 89, 140-142
Binary-Decimal Conversion, 86
Color Picker, 56
Disk Initialization, 75
Floating-Point Arithmetic, 86
International Utilities, 70
List Manager, 71
Standard File, 68, 89
Trancendental Functions, 86
Palette Manager, 54
Parameters,307-308, 313-314

Pascal (command), 336-337, 377-382,392-
394

Pascal
C procedures, 352-353
compiler directives, 376-386
conditional compilation, 377-382
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control structures, 349-351
cross-references, 398416
entry/exit coding, 546-559
implementation features, 341-344
inline routines, 365-367
input/output (I/O) functions, 373-375
ISO Pascal, 340-341
libraries, 367-373, 375-376
linking, 336-339, 394-395
Object Pascal, 7, 341, 352, 589-590, 592-
594,597-609, 610
string manipulation, 344-346
UCSD Pascal, 6, 344-345, 349, 351-352,
360, 376
units, 6, 353-363, 389-391
see also Lisa Pascal, MacApp
PasMat, 20, 392, 395-398
PasRef, 392,398-401
Paste, 260
Pathnames
complete, 166-167
names, 168
partial, 163, 167
patterns of, 273-275
shell commands, 161, 163, 166-169
shell variables for, 174-180
wildcards, 189-191
pattern matching
complex, 244-246
expression evaluation, 317-320
file names, 189-191, 273-275
regular expressions
searching documents, 241-243
tagging, 249
text, 243-250, 317-318
simple, 243-244
see also regular expressions, searching
documents
PerformReport, 359, 450
Peripherals, 72-73
Pointers
C, 421

master pointers, 38-39
null pointers, 40
Pascal, 346-349
Print, 199, 261-263, 276-277
Printing Manager, 29, 31, 77, 115, 140, 357,
443, 446
ProcNames, 401-402
prompts, 296-302

-Q-
Queue format, 80-81
QuickDraw, 46-58, 98, 357, 451
color, 50
pictures, 71, 114, 506
see also color, GrafPort type
Quit, 226-227
Quit file, 170, 175
Quote, 172, 173

sR=
RAM cache, 11, 198, 554
regular expression, 241-246, 249-255
relocatable block, 38-40, 45, 108-109
locking, 40-41, 4445, 108-110
purging, 40, 42
see also handle, master pointer
Rename, 194-195
Replace, 204, 236,247-248
Request, 297-298
ResEdit, 161, 525-540
ResEqual, 492
resources, 471-540
attributes, 43, 484-485
resource expressions, 501-502
fork, 41, 478
id, 42-43, 91, 97-98, 135,
name, 42
purgeable, 43

types, 42, 46, 89-91, 106, 154, 472, 478-
483

see also DeRez, ResEdit, Rez
Resource Manager, 34, 41-43



Resume file, 175
Revert,225-226

Rez, 11, 117, 472-485, 485-487, 488489,
493-499, 501-505, 525, 565

RezDet, 490-492
ROM, 23-25
64K, 28, 30-32, 73, 106, 111, 544
128K, 10, 28, 30-31, 61, 73, 83-84, 86,
91,104
256K, 29, 31, 68
differences, 26-32
patches, 24, 28-29, 31,47
resources, 30

=S=

SANE see floating-point

Save, 224

Scrap Manager, 71-72

script see command file

Script Manager, 32, 69-71

SCSI Manager, 31, 70

Search, 204, 207, 238-241, 242-243, 245,
274-275

Segment Loader, 46,91, 93, 106, 111, 116,
336, 544

segmentation
application, 105-108, 543-544, 552
C programs, 105, 429430
jump table, 106
Pascal programs, 105, 382-383
Select,298-301
selection
changing, 230-231
compound , 234-236
current, 214, 231, 248
expressions, 204-206, 227-237
file name, 227-230
positional selection expression, 232-234
repeat counts, 236-237
strings, 231-232
Serial Driver, 76
Set, 170-171, 1772-173, 176
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SetDirectory, 167,185-186
SetFile, 195-196
SetPriv, Appendix F
shell, see MPW, shell
Shift,306-307
Shutdown Manager, 31, 80
Shutdown, 226-227
SizeWindow, 221-222
Slot Manager, 80
Smalltalk-80, 146-147, 594, 602
Sound Driver, 77
Sound Manager, 77
special characters, 155-157, 272-273, 344
stack, 37
StackWindows, 223
Standard Apple Numeric Environment, see
floating-point
Standard File Package, 68, 89, 91, 114, 176,
454,462
Start Manager, 79-80
Startup file, 13-15, 169-170, 173, 176-177
StdFile, 301-302, 462
Strings
C, 440443
finding, 231-232
Pascal, 344-346
Suspend file, 175
Syntax
shell commands, 152-154, Appendix A
pathname patterns, 273-275, Appendix B
special characters, 272-273, Appendix B
SysEnvirons routine, 32, 387
System Error Handler, 80, 558

System file, 3, 24, 26, 29, 46, 90, 135,141, 168,
556

Version 3.3, 357, 443
Version 4.0, 357
Version 4.1, 31, 32, 89, 144

T
tagging regular expressions, 249
Target, 218,220-221
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target window, 149-150, 214-216, 219-222,
292-295
technical notes, 22, 91, 500
TextEdit, 31, 68, 98
TileWindows, 223
Time Manager, 79
TLACvt, 265
toolbox definition procedures, 89, 140-141
Toolbox Utilities, 72, 83, 350-351
traps, 24, 26, 347, 353, 440, 442-443, 446-
447, Appendix E
compatibility, 26-32, 357
parameters, 26

Trancendental Functions Package see
floating-point

-

Unalias, 180-181, 310

Uappletalk, 650-651

Udialog, 650

Ulist, 647

Umacapp, 647-648

UNIX
A/UX, 25, 41, 89, 451
C libraries, 372, 451-455
command aliases, Appendix F
command parsing, Appendix F
vs. MPW, 145-147
shell scripts, Appendix F

Unmark, 263

Unmeasure, 645

Unobject, 645

Unset, 170-171

Uprinting, 649

user interface, 25, 32-33

UserStartup file, 14-15,170, 172, 175-
176, 182, 201, 305, 376, 381, 461, 587, 616

Uteview, 649

.V-
variables (shell), 131, 170-180, 305-307,314
VBL task, 79, 89-90, 142-144

Vertical Retrace Manager, 79, 81, 89-90
Volumes, 187-188

-W-
Which, 176, 305-306
wildcards, see pattern matching

Window Manager, 63-64, 66-67, 93, 98, 104,
149

Window Menu, 206

Windows, 63-66
activation/deactivation, 104-105
active vs. target windows, 214-216
content region, 64
document windows, 216
frames, 66

Windows, 216

worksheet, 12, 147, 150, 225

i
zoom box, 104
ZoomWindow, 222-223



The sample programs in this book are available from the author
for a nominal fee. For details please contact:

Joel West
Palomar Software, Inc.
P.O. Box 2635
Vista, CA 92083



Also in the Macintosh Performance Library:

The Complete Hyercard by Danny Goodman

Hard Disk Management for the Macintosh by Nancy Andrews
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with the Macintosh Programmer’s Workshop Apple’s the first complete
Macintosh-based software development system. MPW speeds the develop:
process with one hundred tools to help you create your applications and d
accessories. The complete MPW package is controlled from a simple line
oriented shell, from which you summon tools to modify, debug, and test
your programs.

To help you master MPW, this book offers a complete guide to:
The structure of Macintosh applications, desk accessories, and MPW tools.

The MPW C and Pascal compilers, along with sample C and Pascal programs !
compilation.

Editing with patterns matching and regular-expression substitution.
Speeding development with the MacApp application library.
Customizing MPW’s commands and menus.
@ Programming the MPW shell.
Resource and text manipulation using MPW’s integrated tools.
| Building complete programs with MPW’s linking tools.

The book covers version 2 of MPW, MPW Pascal, MPW C, and MacApp. For th
serious Macintosh programmer, this book is an essential guide to getting maximu
programming productivity using these powerful tools.

About the Author:

Joel West has more than ten years of systems programming experience with.
emphasis on compilers and operating systems. He is President of Palomar
Software, Inc., a Macintosh software developer, and a frequent contributor tc
Byte and MacTutor. He previously developed and supported SIMSCRIPT II.
compilers, and is also the author of several papers on object-oriented

discrete simulation.

MPW is one of the many programming tools from Apple Computer now distributed by
APDA™, the Apple Programmer’s and Developer’s Association. For more information
to join APDA, about MPW and the many other Apple and third-party products it carri
(206) 251-6548, or write APDA, 290 SW 43rd St., Renton, WA 98055.
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