





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Complete Symantec C++ Development Environment 437

inline
Assembler

Object-
Oriented
Programming
(OOP)

The THINK
Class Libré'ry

variables. The Data window is modeled after a spreadsheet. You
can type variable names into the entry field (left column), then
press the Return or Enter key. When your program is running, the
variable value will appear in the right column.

Symantec C++ lets you use assembly language in your C and C++
programs. You can use the built-in inline assembler for assembly
language in your source files, or you can use object files generated
by other assemblers. Symantec C++ works within the compilers
to produce object code. You can use instructions for the Motorola
MC68000 and MC68020/030/040 processors and for the MC68881
floating-point coprocessor. You can refer to variables and func-
tions within assembly language routines. Your C and C++ rou-
tines can go to labels in the assembly routines and vice versa.

Symantec C++ provides a selection of tools for object-oriented
programming. The very fast C++ compiler lets you write object-
oriented programs using the powerful C++ language. The C com-
piler includes object-oriented extensions that allow you to write
object-oriented programs using extensions to standard C. The
THINK Class library allow you to write object-oriented Macintosh
programs very quickly by providing a set of classes that implement a
standard Macintosh application. The THINK Class library is in-
cluded in both C and C++ versions. The integrated class browser
allows you to navigate your object-oriented programs quickly.

Object-oriented programming is a compelling choice for many
programmers today and the built-in OOP capabilities of Symantec
C++ make it accessible to you whether you're a novice or more
advanced professional.

Macintosh programming is not hard to learn, but it requires mas-
tering some new concepts and many operating system routines.
To make learning Macintosh programming easier, Symantec C++
comes with the THINK Class Library.
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Scripting and
Apple Event
Support

Upgrade?

The THINK Class Library (TCL) is a collection of classes that
implement a standard Macintosh application. The TCL takes care of
things like handling menu commands, updating windows, dispatch-
ing events, dealing with MultiFinder, maintaining the Clipboard,
and so on. The TCL takes care of the common Macintosh interface, so
you can concentrate instead on your program'’s functionalism.

The Symantec C++ project manager provides scripting support.
This means that you can automate complex or repetitive tasks
performed in Symantec C++ using scripts written or recorded using
third-party products like Frontier (Userland) or AppleScript (Apple).

The project manager also links with Symantec’s THINK Ref-
erence, an online hypertext guide to the Macintosh Toolbox. Ex-
tensive information on any Toolbox routine can be brought up
with just a double-click.

Symantec C++'s interface to Apple’s SourceServer source control
system makes team programming and version control easy and
reliable. The ToolServer interface allows you to use a rich set of
MPW programmer utilities from the Symantec C++ environment.

The project manager’s third-party editor support means that you
can use your favorite programmer’s editor instead of the one that
comes with Symantec C++ , without giving up the benefits of an
integrated environment. The project manager and the third-party
editor communicate through apple events, so the project manager
can still keep track of which source files have been edited.

As you can see, the full version of Symantec C++ offers a host of
features not included in this special book-version of the product:
the project document, libraries, full source-level debugging, inline
assembler, object-oriented programming, the THINK Class Li-
brary, and more. As you develop your skills as a Macintosh
programmer, you'll want the power and flexibility the Symantec
C++ development environment offers. Plus, you can upgrade to
the complete version for a special price. See the coupon at the
back of the book for details.
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A
Abstract base classes, 412
Abstract class, 158, 307
Access codes, 111-113, 307
Access functions, 113, 307
Address differences, 60, 71
Ambiguities, 270
multiple-root example, 271-274
nonVirtual source code, 272-274
virtual base class, 274-280
virtual source code, 277-280
AND, 38, 40
ANSI C, 421-422
keywords, 42
operators, 37-42
Apple Programmers and Developers Association
(APDA), 300, 391
Apple Technical Journal, The, 391, 439
AppleLink, 303
Application framework, 299, 307
argc, 43
Argument names, 393
Arguments, 405-406
argv, 43
Arithmetic operators, 37
arrayPtr, 248
Array(s), 29-30
automatic initialization, 30
of parameters, 43
pointers, 35-36
range checking for, 190
templates, 248, 255
Arrow operator, 194-198
Assignment operators, 37, 415
Assignment statement, 86, 190, 281-282
Assignment, initialization versus, 280
Assignment, memberwise, 199, 310
auto, 34, 42
Automatic initialization, 30
Automatic objects, 99, 307
Automatic type conversion, 32-33, 51

B
Backslash, 26, 27
Backspace, 27
badbit, 311
Base class, 307
and constructors with parameters, 147-153
inheritance, 134
root, 260, 310
virtual, 274-280
Bedrock, 301
Bell, 27
Binary operator, 37, 40
Bits, 220-221, 311
Bitwise logical operators, 37-38
Bounds checking, 255-256
break, 42
Buffered, 209
Built-in operators, 164, 173
Bundling, 96, 307

Cc

C code, running under C++, 50
automatic type conversion, 51
function prototypes, 50
scope changes, 51-53

C programming, 21-24
comments, 45
functions, 43-44
literal constants, 24-28
operators, 37-42
preprocessor directives, 44—45
statements, 42
summary, 45
variables, 28-36

C Programming Language, The, 45, 421

C++ Primer, The, 305, 421, 439

C++ programming, 47-50
comment marker //, 54
default argument initializers, 64—68
function name overloading, 75-79
inline functions, 88-90
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input and output, 55-63
new and delete operators, 79-85
new features, 54
reference variables, 68-75
scope operator, 85-88
summary, 91
C++ Programming with MacApp, 439
Call operator (), 186-190
Call-by-reference, 74
Carriage return, 241
case, 42
Case
functions, 216-217
global variables, 86
scientific notation, 239
cerr, 55
buffered version, 209
char, 24, 28-29, 42
Character constants, 2627
Character-based interface, 208
cin, 55, 61-63, 209
class, 97, 250, 308
Class declaration, 97, 133
See also Base class; Derived class
Class derivation, 133, 308
Class functions, 104
constructor, 104-107
destructor, 109-110
parameters, 107-108
Class libraries, 299-301, 308
Classes, 97-98
clear(), 221, 225
clog, 209
close( ), 226-228
Colon, 112
Comma operator, 40, 173
Command key, 14
Command-line arguments, 43
Comments, 45
markers, 54
Conditional operator, 39, 173

const, 42, 398, 400-402
qualifier, 34
and reference types, 281-282
Constant names, 395
Constructor, 104, 141-147
adding parameters to, 107
with parameters, 147-153
Constructor function, 308
cont source code, 58-60
continue, 42
Control character, 216-217
Control Manager, 298
Coplien, James, 439
Copy constructor, 286, 308
Copyright notice, 392
cout, 55, 209
Curly braces, 42
Current function, 436
Current object, 101-102, 308
Current statement, 436
Current statement arrow, 436

D
Data member, 100-103, 308
access codes, 111-113
Data-hiding, 410415
Debugging, 435-437
dec(), 241
Decimal constants, 24
Declaration, 53, 308, 404
class, 97, 133
function, 43
static, 266
template instantiation, 250
union, 31
Decrement operator, 35, 39, 173-174
default, 42

Default argument initializers, 64-68, 308

Default arguments, 405-406
Definition, 53, 308
Delete operator, 79, 103, 173, 183, 186
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Derivation chain, 142, 271, 308

Derived, 279

Derived class, 131, 308
constructors and destructors, 141-147
inheritance, 134-141
overriding member functions, 154-158
parameters, 147-153
summary, 159

Destructor, 109-110, 141-147, 308
virtual, 415-417

develop, 7, 304, 391, 439

Dimension, 29

do, 42

double, 26, 29, 42

Double quotes, 27-28

E

Edit menu, 297

Editor, 433-434

Ellipsis, 43-44

else, 42

Encapsulation, 410415
End-of-file, 212, 241
ends( ), 241

enum, 28, 42, 398
Enumerations, 28

EOF. See End-of-file
eofbit, 311

Equals operator, 198-203
Errors, 427

EXCLUSIVE OR, 38
Explicit typecasting, 51
Exponent, 25

extern, 34, 42

Extract, 12-13
Extraction operator, 55, 173, 229-234, 308

F

failbit, 311

Fields, 30

File-opening modes, 218
fill(), 241, 237

Find Text dialog box, 18

fixed, 240
flag(), 236
float, 26-29, 42, 175
Floating-point constants, 25-26
flush, 240
Font, 17-18
for, 42
Formal parameter list, 249-251, 309
Formatting output, 234
example, 237-239
flags, 235-237, 239-240, 309
Formfeed, 27
free(), 79
friend, 119-128, 413-414
Function(s), 4344
access codes, 111-113
argument names, 395
arguments, 405-406
case, 216-217
memberwise initialization, 286
name overloading, 75-79, 309, 406408
overload matching rules, 79
prototypes, 43, 50
templates, 251-253

G

get(), 210-212

get pointer, 215, 218

getline( ), 213

Getter function, 113, 309
Global variables, 86, 402-403
Global variables names, 395
goodbit, 311

goto, 42

Graphical user interface, 296

H

Header files, 44

Hex numbers, 239

hex digit, 216-217

hex(), 241

Hexadecimal constants, 24
Horizontal tab, 27
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|
I constructor, 311
Identifier, 29
if, 42
if-else statement, 39
ifstream class, 216-220
ignore( ), 213
Increment operator, 35-36, 39, 173-174
Inheritance, 134, 309
protected access code, 136
class derivation example, 136-141
See also Multiple inheritance
init source code, 283-284
Initialization, automatic, 30
Initialization, memberwise, 284-292
Initialization versus assignment, 280
const and reference types, 281-282
init source code, 283-284
member initialization list example, 282-284
Inline, 88, 309, 403—404
Inline assembler, 437
Input and output, 55
iostream and objects, 63
iostream input, 60-63
iostream output, 57-60
Insertion operator, 55, 309
Inside Macintosh, 302, 434, 439
Instantiation, 250, 252-253, 311
int, 24, 28-29, 42
Integral constants, 24-25
Integral type, 24
Interface guidelines, 296, 309
Interface vocabulary, 296
ios::, 218
iostream, 55, 205
character-based interface, 208
classes, 208-209
close( ), 226-228
customizing, 228-234
formatting output, 234-240
get(), 210-212
getline(), 213
ifstream, 216220, 226228

ignore( ), 213

input, 60-63

istream, 209-210
istrstream, 241-244
manipulators, 240-241
and objects, 63
ofstream, 217-220, 226-228
ostream, 209-210
ostrstream, 241-244
output, 57-60

peek(), 214

put(), 214

putback(), 214

read( ), 228

reading data from a file, 217-219

seekg(), 215
seekp(), 215
state bits, 220-226
strstream, 242-244
summary, 244
utilities, 215-216
write( ), 228
isalnum( ), 216-217
isalpha(), 216-217
isentrl(), 216-217
isdigit( ), 216-217
isgraph( ), 216-217
islower(), 216-217
isprint( ), 216-217
ispunct( ), 216-217
isspace( ), 216-217
istream, 209-210
istrstream, 241-244
isupper(), 216-217
isxdigit( ), 216-217
Iterator function, 190

K

Kernighan, Brian, 421, 440
Key (Command), 14
Keywords, ANSI C, 42
Knaster, Scott, 304, 440
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L

Learn C on the Macintosh, 45, 440

Left bit shift, 38

Left-justify, 238

Libraries, 434

Lippman, Stanley, 305, 421, 439

Literal constants, 24
character, 26-27
enumerations, 28
floating-point, 25-26
integral, 24-25
string, 27-28

Local variables names, 86, 395

Logical operators, 40

long, 24-26, 29, 31-32, 42

long double, 26, 29

Lowercase, 216-217

M

Multidimensional arrays, 29-30
Multiple inheritance, 310, 417-419
example, 260-265
multInherit source code, 262-265
static members, 266270
Multiple overloading functions, 167

N

Naming conventions, 395
new, 99, 173, 183

new handler, 81

New Inside Macintosh, 439
new operator, 79-85, 186
Newline, 27

newTester source code, 83-85
nonprivate, 134, 135
NOT, 40

NULL byte, 27

NULL constant, 27

Macintosh C Programming Primer, 303-304, 440  NULL, 81, 211, 241
Macintosh Human Interface Guidelines, 309, 440
Macintosh Pascal Programming Primer, 440
Macintosh Programming Secrets, 304
Macintosh Programming Secrets, 304, 440
Macintosh Toolbox, 297-299, 309 access and privacy, 111-114
MacTraps library, 298 class functions, 104-110
main( ), 43, 127, 279 classes, 97-98
malloc(), 79-80 creating an object, 98-100
Manipulators, 240-241, 309 data members, 100-103
Matching rules, 78-79 deleting an object, 103-104
Member functions, 100-103, 309 example, 114-119

operator overloading, 166-167 friend, 119-128

overriding, 154-158 member functions, 100-103

Object, 265, 310
Object programming, 93-95

Member initialization list, 268, 281-284, 309 pointer, 99

Member names, 395 struct, 96

Member selection operator, 194-198 summary, 128

Memberwise assignment, 199, 310 objects, 97

Memberwise initialization, 284, 310 Object-Oriented Programming (OOP), 437
example, 286-292 oct(), 241
function, 286 Octal constants, 24

ofstream class, 217-220
Open Project, 19
Operands, 176

memberWise source code, 287-292
Memory allocation, 79-85, 183
Menu Manager, 297
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Operator(s), 37, 173
arithmetic, 37
assignment, 37, 415
bitwise logical, 37-38
built-in, 164, 173
call, 186-190
comma, 40
conditional, 39, 173
decrement, 35, 39, 173-174
equals, 198-203
increment, 35-36, 39, 173-174
insertion, 55, 309
logical, 40
precedence of, 41-42
relational, 40
sizeof, 41
subscript operator, 193
Operator overloading, 161-166, 310, 408-409
call operator, 186-190
equals, 198-203
member selection operator, 194-198
multiple overloading functions, 167
new and delete, 186
operator versions, 176
overloadable and nonoverloadable, 173—
174
overloader overloading example, 177-183
overloading an overloading function, 176
summary, 204
using a member function, 166-167
OR, 38, 40
ostream, 209-210
ostrstream, 241-244
Overloading
function template, 253
functions, 78-79, 176, 407-408
source code, 7678
See also Operator overloading
Overriding function, 154

P

Parameters
arrays of, 43

adding to constructor, 107-108
base classes and constructors with, 147
constructors with, 147-153
formal list, 250
Parentheses, 182
Passed by reference, 424
peek(), 214
Pointers, 35-36, 99, 419-420
get, 215,218
put, 215, 243
smart, 194-198, 311
versus references, 423
Pound sign, 44
Precedence of operators, 41-42
precision( ), 240-241
Preprocessor, 397-398
Preprocessor directives, 4445
Preprocessor pass, 44
Printable ASCII character, 216-217
private, 111-114, 136, 231, 410415
Project, 310, 431432
Project file, 13, 310
Project menu, THIN C++, 18-20
Project window, 15, 310
Projector, 394
protected, 113, 136, 410-415
Protection, 265
protoTester source code, 66-68
public, 111-114, 136-139, 265, 410415
Punctuation characters, 216-217
Pure virtual function, 412
Push button, 298
put(), 214
putback(), 214
put pointer, 215, 243

Q

Qualifier, 34

Question mark, 27
Quotation marks, 27-28

R
Radio buttons, 298
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Range checking, 190

Read only memory (ROM), 297, 310
read(), 228

readMe, 219-220

Rebuild desktop file, 14
reference, 72, 281-282
Reference variables, 68-75, 310
References, 423

register, 34, 42

Relational operators, 40
Remove Objects, 19

Return, 27, 42

Right bit shift, 38

Root base class, 260, 310

S

scientific, 239-240

Scope, 51-53, 310

Scope operator, 85-88, 266, 310
scopeTester source code, 87
Scripting, 438

Scroll bar, 298

Scrolling, 5

seekg(), 215

seekp(), 215

Self-extracting archive, 12

Set Tabs & Font dialog box, 18
setf( ), 235-236, 241

Setter function, 113, 310

short, 24, 29, 31-32, 42
showbase, 239

showpoint, 239

showpos, 239

signature, 76, 311

signed, 28, 42

Single quote, 27

Single-byte backslash characters, 26-27
sizeof( ), 41-42,52, 173

Smart pointer, 194, 311
smart.Ptr, 194-197

smartPtr source code, 195-198

Source code file, opening, 204
Source-level debugging, 435-437
Space, 216217
sprintf( ), 241
State bits, 220, 311
Statement markers, 435
Statements, 42
assignment, 86, 190, 281-282
friend, 119-128
if-else, 39
sizeof, 52
typedef, 31-32
static, 34, 42, 266-268
Static initialization, 403
Static members, 266-270, 311
Storage-class specifiers, 34
strcpy( ), 199201, 288
String constants, 27-28
Stroustrup, Bjarne, 305, 421, 439
strstream, 242-244
struct, 30, 32, 42, 96
Subscript operator, 190-193
switch, 42
Symantec C++, 429-431
editor, 433434
inline assembler, 437
libraries, 434

Object-Oriented Programming (OOP), 437

project, 431432
scripting, 438

source-level debugging, 435-437

THINK class library, 437438
upgrade offer, 430

T
Tabs, 17-18
Templates, 248-250, 311
defining an object using, 250
example, 254260
formal parameter list, 249-251
function, 251-253
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instantiation, 250, 252-253, 311
source code, 255-260
Terminator, 42
Ternary operator, 39
THIN C++, 9-11
features, 16-20
installing, 12-13
testing, 13-16
THINK class library, 437-438
THINK Reference, 302-303
this, 102-103, 202, 267
tilde, 109
tolower( ), 216-217
toupper( ), 216-217
Two-stage construction, 106, 311
Two-stage initialization, 110
Type, 29
Type coercion, 409410
Type names, 395
Typecasting, 34
Typedefs, 31-32, 42

U

Unary operator, 37, 39
Unbuffered, 209

union, 31, 42

Unions, 31

Unofficial C++ Style Guide, 304, 439
unsetf( ), 235-236
unsigned, 28, 42
unsigned int, 25
unsigned long, 25
Upgrade offer, 430
Uppercase, 216-217, 239
User Interface, 295-296
Utilities, I/O, 215-216

\'
Variables, 28
arrays, 29-30
automatic initialization, 30
automatic type conversion, 32-33
const qualifier, 34
global and local, 8688, 402
pointers, 35-36
reference, 68-72, 310
storage-class specifiers, 34
structs, 30
this, 103
typecasting, 34
typedefs, 31-32
unions, 31
Vertical tab, 27
virtual, 154-156, 276
Virtual base class, 274-276, 311
Virtual functions, 275, 415417
virtual source code, 277-280
void, 42
void pointer, 33
volatile, 34, 42

w

Weston, Dan, 439

while, 42

while clause, 36

while loop, 220, 222, 234, 243
White space, 210, 235, 241
width(), 237-239, 241
Wilkerson, Brian, 422-423
Wilson, David, A., 439
Window Manager, 298
write( ), 228

ws(), 241
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MACINTOSH PROGRAMMING/C+ +

Learn (&++
Macintosh'

C++ is considered the most important programming language in the world today. Now you can learn
to program in C++ without investing hundreds of dollars for the lesson with this complete book/disk
package.

Bestselling author Dave Mark makes C++ programming easy to understand with his clear, friendly
writing style and his extensive experience as a programmer. After a brief refresher course in C, Learn
C++ on the Macintosh” introduces the basic syntax of C++ and object programming. Then you'll
learn how to write, edit, and compile your first C++ programs through a series of programming pro-
jects that build on one another as new concepts are introduced. Key C++ concepts such as derived
classes, operator overloading, and iostream functions are all covered in the author’s easy-to-follow
approach.

Learn C++ on the Macintosh includes:

» a customized version of Symantec C++ for Macintosh, written especially for this book.
Symantec C++ for Macintosh is the leading development environment for the Macintosh
and includes everything you need to run all of the book’s programs
a comprehensive programming tutorial that builds on your basic understanding of C and
leads you step by step through C++ fundamentals and key concepts
reference material, including glossary, a style guide, and a full listing of every example
contained in the book

« a coupon for significant savings on the complete version of Symantec C++ for Macintosh.

Dave Mark is the author of the bestselling Learn C on the Macintosh and the Macintosh
Programming Primer series (Addison-Wesley), and a columnist for MacTech. His company, M/MAC,

does custom Macintosh development.
53695
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System Requirements: Any Macintosh computer
with 2 megabytes of RAM, a hard disk, System
Software Version 6.05 or higher

Cover design by Jean Seal
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ISBN 0-201-62204-1
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