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dialog box. The bottom dialog box gives a hexadecimal display. The left-hand 
column shows the hexadecimal addresses, the middle columns show the 
hexadecimal data stored at those addresses, and the right-hand column shows 
the ASCII translation of the data. That is a Pascal string showing the owner 
resource . 

DMDUs from Untitled 
jQ_ Size Name 

0 34 "Owner resource" 

t---1 

§0§ OMDU "Owner resource" ID = O from 
000000 21A9 2031 3939 3120 !9 1991 Q 
000008 4465 7669 6C20 4D6F Devi I Mo 
000010 756E 7461 696E 2044 untain D 
000018 6576 656C 6F70 6065 evelopme 
000020 6E74 nt 
000028 
000030 
000038 
000040 
000048 
000050 
000058 
000060 
000068 l2J 

Figure 12.10 Signature Resource Dialog Boxes 
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Adding the Icon to Your Program 

Save everything, quit ResEdit, and go into the THINK Program Manager. 
When you select Set Project Type from the Project menu, the dialog box shown 
in Figure 12.11 appears. 

@ Application 

O Desk Accessory 

O Deuice Driuer 

O Code Resource 

File Type I APPL I 
Creator llllml 

Partition (K) 1~3_8_4 __ ~ 

SIZE Flags HI 0000 I 

0 Far CODE 

0 Far DATA 

0 Separate STAS 

( Cancel ) OK 

Figure 12.11 Set Project Type Dialog Box 

In the text entry box next to Creator, type in DMDV and press OK. Now go to the 
Project menu and select Build Application. You will have an application with 
the file type of DMDV that contains a signature resource, a BNDL resource, an 
FREF resource, and all the icon resources that it requires. 

If you're lucky, your new application will appear with the new icon you 
designed. If it doesn't appear, open up the double-clickable application with 
ResEdit to make sure that your file type is APPL and your creator is DMDV. 
Also, make sure that it contains the signature resource. 

If the file contains all of these, and the application icon is still a diamond 
with a hand in front of it (the default application icon), try copying the 
application to a floppy disk and copy it back again. If this doesn't work, try 
restarting your system. 
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If your new icon still doesn't appear, restart your system and hold down the 
command key to rebuild the desktop. This gets rid of the invisible desktop files 
that contain a list of files on the disk- including file types and creators, with 
their associated icons. (The invisible desktop files are there to speed up the 
Finder when it searches for the associated icon for each file type. The list acts 
as a table for the Finder to look up associated icons instead of spending time 
opening BNDL resources to find them.) Chances are, the Finder has not yet 
updated the desktop resource that contains your icon. Rebuilding the desktop 
should take care of it . 

Warning: If you make extensive use of Get Info comments, these will be lost 
when you rebuild the desktop. 

vers Resources 

This is a resource that you use to keep track of various version numbers of your 
program. It isn't necessary to have, but it is useful. The version number 
appears in the Get Info dialog box for your program. 

Product Development Cycle 

Apple has a system for numbering the vers resources by release, revision, and 
bugfix, as shown in the following chart: 

development 

alpha 

beta 

First Release 

development bugfix 

First Release with BugFixes 

development first revision 

Version 
l.Odl, l.Od2, . . . 

l.Oal, l.Oa2, . . . 

l.Obl, l.Ob2, .. . 

1.0 

1.0.ldl, l.O.ld2, . .. 

1.0.1 

l.ldl, l.ld2, ... 
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First Revision 

development second release 

alpha second release 

beta second release 

Second Release 

Chapter 12 

1.1 

2.0dl, 2.0d2, .. . 

2.0al, 2.0a2, .. . 

2.0bl, 2.0b2, .. . 

2.0 

When you first develop a program, it is called l.Odl to show that it is in the 
development stage. Of course, you have probably already printed the tee shirts 
for the product and designed the icon before starting the development. This 
helps to give a realistic appearance to vaporwear. 

After development comes an alpha version, which goes to in-house groups 
(who look at the code) and to selected, very trusted customers. Marketing may 
insist that it go to the customers to whom it's been promised but hasn't been 
delivered. This is version l.Oal. While it's being tested, you may come up with 
some bug fixes and release another version: 2.0al. 

Finally, it's ready to come out of alpha and go to beta, which has a wider 
distribution (sometimes extremely wide-to the point where you can actually 
buy it as a beta version). This version is l.Obl. 

After beta, it is ready to be released to the market as version 1.0. Naturally, 
new buyers find some bugs. It then goes back into development and becomes 
bugfix version 1.0.ldl. 

Depending on the company and how things go, it may go through more 
alpha and beta testing. Most likely, it will be released as version 1.0.l and 
carry a $35 increase (unless it is a large software developer-then it's a $65 
increase). 

Marketing now decides that some new features need to be added. This 
becomes version l.ldl-an iteration on version 1.0, but it is back in 
development. This, too, may go through the alpha and beta testing phases. 
When it's released, it becomes version 1.1 and carries a $45 increase ($85 for 
the big developers). 

Now you make some significant changes and add major enhancements. 
This moves it into 2.0dl. When this is finally release, it will be version 2.0. 
This version carries a $100 increase ($395 for the biggies). 
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Creating a vers Resource 

Once you have decided what your version numbering system will be, you can 
store the version numbers in the various renderings of the product. This way, a 
user can get the information on the version through the Get Info window. 

Create a vers resource the same way you created a BNDL resource, but 
choose vers in the scrolling list, double-click the icon in the window, 
double-click the line in the dialog box, and another dialog box, shown in Figure 
12.12, appears. You can enter the country for which you intend the version. You 
can also type in a short version string and a long version string for the Get Info 
box. 

Figure 12.13 shows the application's resource file that includes the new vers 
resource. Figure 12.14 shows the Get Info box with information on the version 
and the application icon. If a vers resource is present, the Finder displays that 
version's information in the Get Info window instead of the version string 
found in the BNDL resource. You can include vers resources in files that do not 
contain a BNDL resource. 

§0 uers ID = 128 from APPL Template. 11 .rs re 

Uersion number: Ll . @=] . Ll 
Release:! Deuelopment.,.. I Non-release: Ll 
country Code:l._o_o_-_u_s_A ____ ........ I 

Short uersion string: ~' ©_1_9_9_1 _______ ~ 

Long uersion string (uisible in Get Info): 

© 1991 Deuil Mountain Deuelopment 
Danuille, CA. 

Figure 12.12 Dialog Box for Creating a vers Resource 
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§0~ RPPL Template. n .rsrc ~t!J§ 

~~ ~ ~ 
~ 

BNDL dctb DITL DLOG 

0101 I I O I 

~~ OD 11)0 10 100 1 w 0110 101 0 
~ 0001 1110 ~· · ·· 01000000 ~ . . ... 

DMDV FREF ICN• MBAR 

~ 
2.0bl 

~Ji 6.0.5 -
7.0 ... 

MENU PICT vers 
C2J 

Figure 12.13 Resource File that Includes the New vers Resource 

ResEdit Info 

ResEdit 
ResEdit 2.1.1 

Kind: application program 
Size: 644K on disk (657 ,523 bytes used) 

Yhere: Macintosh HD: Development : 
Utilities : ResEdit 2 .1 . 1 : 

Created: 'w'ed , Apr 21, 1993, 11 :30 AM 
Modified: 'w'ed,Jul 10, 1991 , 12:00PM 
Version : 2. 1 . 1 , ©App le Computer, Inc. 

1984-1991 
Comment s: 

,-··Memor!J Requirements ············; 
! Suggested size : 500 K ! 
: ,....................... : 

0 locked l .... ~~~.~~~~u; .. :.:.;; .. : ...... .-:;.~:~:::::;::::::::::::::::-. .. ; .... , 

Chapter 12 

Figure 12.14 Get Info Box with Information on the Version of the Program 
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Summary 

This chapter has covered: 
• Types of bugs 
• Symantec C++ debugging 

• Bombs 
• Creating icons for applications 
• Creating BNDL resources 

• Adding icons to your program 
• vers resources 
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Glossary 

abstract class 

argument 

bitmap 

brackets [ ] 

call 

C++ 

class 

An abstract class acts as a template for other 
classes. It is usually used as the root of a 
class hierarchy. 

Roughly equivalent to an operand; it defines 
the scope of an activity. 

A set of bits representing a corresponding set 
of items. In QuickDraw, a bit map is a 
pointer to a bit image, its row width, and its 
boundary rectangle. 

Used for subscripting an array. 

Instruction that passes control to a different 
part of the program or subroutine. A call 
executes other programs or parts of programs 
as though they were written in at the point 
where the call occurs. 

An object-oriented language based on C. 

Templates from which objects can be created. 
It is used to specify the behavior and attributes 
common to all objects of the class. 

273 
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compiler 

curly braces { } 

data abstraction 

declaration 

delegation 

dialog 

dialog box 

encapsulation 

function 

Appendix A 

Utility that translates the source code from a 
high-level programming language (C++) 
into the object code used in running the 
machine. 

Also called braces; used in C++ to enclose 
executable statements. 

Viewing data objects in terms of the 
operations with which they can be 
manipulated rather than as elements of a set. 
The representation of the data object is 
irrelevant. 

Statement of values and data types having a 
global influence on a program. 

Each object is considered an instance without 
a class, and new objects can be defined in 
terms of other objects. Attributes are 
delegated from base objects to the new objects. 

"Conversation" between you and the Mac 
when the Mac asks for, and receives, 
information it needs to obey your 
instructions. 

Window through which you interface with the 
Mac in a dialog. 

The facility by which access to data is 
restricted to legal access. Illegal access is 
prohibited in an object by encapsulating the 
data and providing the member functions as 
the only means of obtaining access to the 
stored data. 

Equivalent to a subroutine or function in 
FORTRAN or a procedure in Pascal, a 
function is a basic operational entity of any C 
program. A function encapsulates a series of 
computations in a black box, which you can 
then use without worrying about what is 
inside. With properly designed functions, 
you can ignore how a job is done and 
concentrate on what is done. 
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genericity 

handle 

heap 

hierarchy 

inheritance 

instance variables 

integer 

linker 

long 

master pointer 

member functions 

message 
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Technique for defining software components 
that have more than one interpretation 
depending on the parameters representing 
types. 

Pointer to a master pointer. 

Area of memory where space is allocated and 
released on demand via the Memory 
Manager. 

The set of superclasses and subclasses 
derived from the superclasses can be 
arranged in a treelike structure, with the 
superclasses on top of classes derived from 
them. Such an arrangement is called a 
"hierarchy of classes." 

The mechanism by which new classes are 
defined from existing classes. Subclasses of 
a class inherit operations of their parent 
class. Inheritance is the mechanism by 
which reusability is facilitated. 

Variables representing the internal state of 
an object. 

Whole number; that is, containing no 
fractions or decimal points. 

Utility that links individual object-coded 
modules produced by a compiler into a 
complete machine language program ready 
for execution. 

Variable with a data length of 4 bytes. 

Pointer to a pointer. Master pointers enable 
the Memory Manager to keep track of 
memory locations that it has relocated. 

Functions that are used to implement 
different operations on the object. They are 
part of the specification of a class. 

The process of invoking an operation on an 
object. In response to a message, the 
corresponding method is executed in the 
object. 
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methods 

multiple inheritance 

object 

objectoode 

paramet.er 

parentheses ( ) 

point.er 

polymorphism 

resource 

returned value 

reusability 
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Implementation of the operations relevant to 
a class of objects. Methods are invoked in 
response to messages. 

A subclass inherits from more than one 
superclass. Instances of classes with 
multiple inheritance have instance 
variables for each of the inherited 
superclasses. 

A combination of data and the collection of 
operations that are implemented on the data. 
Can also be described as a collection of 
operations that share a state. 

Machine language produced by compilation 
of the source code. 

Item of information needed to control a 
program. 

In C++, a pair of parentheses encloses a 
variable in a statement. If no variable is to be 
passed in, nothing goes between the 
parentheses, but they are still required by C++ 
syntax. 

Memory address containing a data item used 
in running a program. 

An operation that can be applied to different 
classes of objects. The operation on the object 
can be invoked without its knowing its actual 
class. 

A prototype represents the default behavior of 
a concept. Other objects that are similar to a 
prototype can reuse parts of the representation 
and features of a prototype, by specifying how 
they differ from the prototype. 

Data unit representing a dialog box, menu, 
alert, icon, or other element of the Macintosh 
graphical interface. 

A value that is returned by a function. 

The ability to use well-designed software 
modules that have been tested, in several 



Glossary 

short 

Smalltalk 

souroooode 
structure 

subclass 

superclass 

this point.er 

traditional programming 

variable 

void function 
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places, in different applications, in order to 
minimize development of new code. Object­
oriented languages employ inheritance as a 
mechanism for reusability. 

Variable with the default length of 2 bytes in 
C++. 

One of the first object-oriented languages. It 
provides an integrated software development 
environment, including the facility to 
display multiple windows and browse 
through classes. 

Statements in a programming language. 

Logical arrangement of a program. 

A class that inherits behavior and attributes 
from another class. The subclass exploits 
reusability of design and reusability of code 
from its superclass. 

A class that serves as a base class to another 
class. A superclass provides behavior and 
attributes to classes derived from it by the 
inheritance mechanism. 

A pointer to the current object in C++. Serves 
as a pointer to self. 

Software development methodology that 
employs functional decomposition and a top­
down design approach for developing 
modular software; traditional programming 
techniques of breaking a task into modular 
subtasks. 

Value that changes with program dynamics 
and is written to or read from memory as 
required. 

Indicates to the Mac that there is no value to 
return for a particular function. 
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Finder, 82 
Finder resources, 258 
firmware, 67 
for loop, 52 
font, 82, 138, 145 
Font Frame, 139 
friend class, 236 
function, 31, 45, 54, 56, 63, 68, 74, 214 
function calls, 214 

G 
genericity, 225, 275 
global variables, 220, 255 
GrafVerbs, 120-121 
grafPort, 131, 138 
graphics pen, 135-136 
graphics port, 134 
grow-zone function, 214 

H 
handles, 47, 215- 220, 275 

and the Heap, 215 
header files, 31, 61, 68, 74, 125 
Heap,31, 145,210,212-215,220,236, 

275 
hierarchical menu, 94 
hierarchy, 275 
history of the Macintosh, 1- 2 

I 
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inheritance, 21, 37, 223, 243, 275 
initializing, 145, 160 
inline function, 240 
instance,224,225,231 
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variable, 224, 232, 233, 275 

int, 38 
integer, 275 

K 
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keyboard equivalents, commands, 96-97 
keyboard events, 85, 88, 89 

L 
left-right walk through, 63- 65 
left shift, 58, 59 
libraries, 21, 22, 24, 26, 31-32, 250 
lines, drawing, 120, 194 
linked list, 237- 239, 244 
linker, 17, 21, 22, 275 
list, 107, 109 
List Manager, 107 
local variables, 211, 212 
logical operator, 58 
logic bugs, 252 
long, 38,48,49,275 
loops, functions with, 52-54 
low-memory global variables, 220 

M 
MacApp,21,23,250 
Macintosh 

elements of, 3 
history, 1- 2 
innovations, 2-3 
names, 3-4 

main function, 145, 241, 244 
managers, 68 
master pointer, 47, 48, 215, 217, 275 
member function, 224, 226- 228, 229, 

230,233,234,236,243,275 
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Ineinory, 13, 18,29,45,47, 117, 126, 
209- 221,236,257 

Meinory Fraine, 219 
Meinory Manager, 209, 212, 214- 217, 

220 
Inenu, 92-97 

bar, 91-92 
hierarchical, 94 
keyboard equivalents, 97 
pop-up, 95 
resources, 92, 93 
scrolling, 95 

Menu Manager, 91 
Inessage, 224, 234,275 
Inethods,224,233,234,276 
Metrowerks Code Warrior, 23, 249 
MPW,21-22, 38,249,250,253 
Multi-Finder, 85 
Inultiple inheritance, 276 

N 
network/connectivity, 10 
new operator, 236 
node,239 
Now Utilities, 27 

0 
object, 22, 224, 231, 246, 276 
object code, 276 
object-oriented prograinining, 223-250 
operators, 54-60 

binary, 58- 60 
ternary, 60 
unary,54- 58 

optional ports, 11 
oval, drawing, 124 
overloading, 235 

p 

paraineter, 211, 276 
ParainText, 157 

parentheses,56,276 
Pascal, 21,22, 37, 38,39, 75 
patterns, 42- 44 
Pause routine, 31, 144, 145, 146 
pen, 135- 136 
peripherals, 5, 19 
persistence, 225 
pictures, drawing, 129-130, 131 
PixMap, 131- 133 
point,39- 41, 119, 129 
pointer,45,213,246,248,276 
polygon, drawing, 125-127 
polyinorphisin, 37, 223, 248, 276 
Port Fraine, 134 
preprocessor, 60- 62 
private, 230, 234, 236, 239 
prograininer's switch, 12 
Project Manager, 22, 26, 29, 254 
Project Inenu, 34, 254 
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prototype, 30, 74, 144,276 
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QuickDraw, 68, 69, 74, 117- 151, 192 

radio button, 171 
Rects, 41- 42 

R 
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This book provides an introduction to Macintosh programming, using C++ as the example 
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with either Symantec® C++ or Metrowerks~ Code Warrior~. 
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• Memory Management 
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• Debugging and Finder Resources 
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compile with both Symantec!!, C++ or Metrowerks® Code Warrior-. along with 
numerous useful public domain utilities to use with each compiler. 
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