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Working with the Examples

Chapter 3: The Object in Objective-C
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Encapsulation
Polymorphism

Reusable Code

Part I1: Speaking the Language of Objective-C

Chapter 4: Language and Programming Basics

It All Comes Down to Your Statements

Syntax
Semantics

Understanding How Variables Work

Data types
Identifier

Initialization

Giving Instructions with Operators

Really learning how operators (and everything else) work in
Objective-C

Using arithmetic operators

Back to variables — floats

Bitwise operators

Compound assignment operators

Increment and decrement operators

Comma operator

Cast operator
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sizeof operator

Making Logical Decisions in Your Code

Boolean types
Relational and equality operators

Logical operators
Conditional operator

Accessing Data with Pointers
Using Constants

Declared constants (const)
Defined constants (#define)

Knowing the Objective-C Reserved Words
Congratulations

Chapter 5: Functions and Data Structures

Thinking about an Application

Defining and Declaring Data Structures
Using Defined Data Types

Writing Functions

Scope of variables
Unions
Enumerations (enum)

Declaring Function Prototypes
Extending the Functionality of a Program

Thinking about Extensibility and Enhanceability

Chapter 6: Adding a Little More Class to Your Program

Grasping Obijects and Their Classes
Moving from Functions and Global Data to Objects and Classes
Creating the Interface
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Declaring the class interface
Scoping instance variables

The Implementation — Coding the Methods

Adding the implementation compiler directive

Defining the createBudget: method
Defining the rest of the methods

Exploring the Program Logic

Coding the functionality in the main function
Building and running the application

Extending the program

Spreading the Wealth across Files

Knowing the Naming Conventions
Using id and nil

Chapter 7: Objects Objects Everywhere

Replacing Numbers with Objects

Revisiting the documentation
Using an NSNumber as an argument

Taking Advantage of Array Objects

Container classes
Tiptoeing through an array
Adding mutable arrays

Working with fixed arrays

Using C Arrays

Expanding to multidimensional arrays

Finishing up with the main function

Chapter 8: Using the Debugger
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Identifying the Usual Suspects

Catching syntax errors

Fixing it with Live Issues and Fix-It
Crashing with runtime errors
Dealing with logic errors

Using the Debugger
Using Breakpoints
Using the Static Analyzer

Chapter 9: Using Control Statements and Loops

Creating Transaction Objects

Managing all those objects
Adding the Transaction class

Using switch Statements
Using Loop Statements to Repeat Instructions

The for loop
The while loop

The do while loop

Adding Loops to Your Program
Building the New Application

Taking the Leap: Jump Statements
Knowing the Problems with switch Statements

Part I11: Walking the Object-Oriented Walk

Chapter 10: Basic Inheritance

Replacing a Control Structure with Polymorphism

How inheritance works
Knowing what inheritance enables you to do
Using inheritance effectively
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Implementing Inheritance in a Program

Creating the Transaction superclass
Adding the files for the new subclasses
Implementing the new subclasses

Modifying main to use the new classes

Considering Polymorphism and Inheritance

Chapter 11: Encapsulating Objects

Getting to Know the Model-View-Controller (MVC) Pattern
Implementing the MVC Pattern

Get out of main
Get into main

Creating a New Project
Creating the Destination Class

Designing the destination
Implementing the methods

Modifying the Budget class
Removing Ul type functionality from the Transaction objects

Coding the New main
Yes. Another Two Steps Forward and One Step Back

Chapter 12: The Birth of an Object

Allocating Objects
Initializing Objects

Invoking the superclass’s init method
Initializing instance variables
Returning self

The Designated Initializer
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Introduction

When the folks at John Wiley & Sons approached me about writing Objective-C Program-
ming For Dummies, 1 thought long and hard about it. Within 480 pages, [ wanted to be sure
that I could explain to someone with no programming experience how to actually create
useful programs.

So I started to think about what makes programming so difficult.

It isn’t the concept of how programs work, which I cover easily in Part I. And it isn’t really
the language itself (or the instruction set — I cover that in Chapter 4). It isn’t even the
user interface — all that code needed to open and close windows, process menus and the
mouse and user touches, draw graphics, and play audio and video (did I leave anything
out?). No, while all that used to be really hard, now it’'s made much easier by using the
frameworks available with Mac OS X and iOS.

What is really hard, after you understand the language and framework, is how you struc-
ture your program — how you actually go about taking your idea for an application and
turning it into a robust Objective-C application.

Finding out how to use the tools is (relatively) easy; knowing how to use them to create a
useful application is the real challenge.

So, besides explaining the instruction set and everything else involved with coding, what
I do along the way is explain the other things you need to know (things like application
architecture and design) — those things that will make it possible for you, when you are
done with this book, to go out and start developing your first application. Nothing less.

So instead of a book that only shows you how to use all the features (instructions and
frameworks) available to you, I decided to write a book that shows you both how and
why. 1 do that by having you start to develop an application in Chapter 5 (after I go over
the instruction set) and add to that same application until you end up with it running on
both the iPhone and Mac in Chapters 17 and 18. Granted, this application isn’t the most
exciting one in the world, but it gives you the opportunity to use every feature of
Objective-C that you'll need to know to go out and build your own killer app. What'’s
more, you build the application incrementally, just as a professional develops a commer-
cial application. Occasionally, you will enter some code only to delete it later, which may
seem annoying at times. However, you will get a flavor for how you’ll work when you are
out on your own.

And while some development will be annoying and tedious, in general it is fun. So go en-
joy yourself while you're finding out about Objective-C. I know I do.



About This Book

Objective-C Programming For Dummies is a beginner’s guide to developing applications
for both iOS devices and the Mac. You don’t need any programming experience to get
started. I expect you to come as a blank slate, ready to be filled with useful information
and new ways to do things. In some ways, the less you know, the easier it will be for you
because you won’t have any preconceived notions about programming.

This book distills the hundreds (or even thousands) of pages of Apple documentation,
not to mention my own development experience, into only what’s necessary to start you
developing real applications. I explain not only the language, but also along the way, I ex-
plicitly talk about object-oriented principles and how doing things in a certain way (that
is, following those principles) leads to more extensible and enhanceable programs,
which you will discover is the holy grail of programming.

Conventions Used in This Book

This book guides you through the process of building applications by using Objective-C.
Code examples in this book appear in a monospaced font so that they stand out a bit
better. This means that the code you see will look like this:

NSLog (@”I am an Objective-C statement.”);
Objective-C is based on C, which (I want to remind you) is case sensitive, so please enter
the code that appears in this book exactly as it appears in the text. I also use the stand-
ard Objective-C naming conventions — for example, class names always start with a
capital letter, and the names of methods and instance variables always start with a
lowercase letter.
All URLs in this book appear in a monospaced font as well:

www . dummies.com

If you're ever uncertain about anything in the code, you can always look at the source

code at the website associated with this book: www.dummies.com/go/obicprogram-
mingfd. And from time to time, I provide updates for the code and post other things you

might find useful on my website, www.nealgoldstein.com.

Foolish Assumptions
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To find out how to program in Objective-C for Mac OS X or iOS, you need a Macintosh
computer with the latest version of the Mac OS on it. You also need to download the
Software Development Kit (SDK). You don’t have to become a registered Apple
Developer to do that, but registering with Apple gives you access to all the information
Apple provides for understanding Objective-C, i0S, and Mac OS X. I show you how to do
both in Chapter 2 (don’t worry; it doesn’t cost a cent).

[ assume that you don’t have any programming knowledge but that you have at least a
passing acquaintance with some of the ideas, and more important, a desire to know how
to program. In general, the code is easy and straightforward (the book isn’t written to
dazzle you with fancy coding techniques).

[ also assume that you're familiar with the Mac and/or iPhone and that you are comfort-
able doing all the things you have to do on the Mac to run applications, including using
the Finder to cruise the file system to see what'’s there.

How This Book Is Organized

Objective-C Programming For Dummies has five main parts.

Part I: Getting to the Starting Line

Part [ introduces you to the world of application development. You find out how pro-
grams work and what you have to do to take an idea and turn it into a computer pro-
gram. | explain the tools that are available to you and describe how to use them, and I
lead you through downloading the Software Development Kit (SDK), which includes
Xcode (Apple’s development environment for the OS X and iOS operating systems). You
get up and running on your first application, which gives you a taste for what words like
compiling and building mean. You also find out how to become a registered Apple
Developer, both for the Mac and the iPhone (and if you are an iPhone developer, what
you are required to do to distribute your applications through Apple’s App Store).

Part II: Speaking the Language of Objective-C

As with any other skill, you have to pay your dues, and that means understanding the in-
struction set of the language and knowing how to use some of the languagelike features
made available to you in the frameworks. You start by building an application that you
will add to as you discover more and more about Objective-C.

Think of this as getting down the vocabulary of a new language, but without the pain
and all that memorization.



Part III: Walking the Object-Oriented Walk

After you understand the basic instruction set and the other Objective-C and framework
features, it’s time to put those instructions together to create a program. In this part, |
focus on the right way to structure your program — what’s known as the program archi-
tecture. Having the right architecture results in a program that not only works but also
can be extended to add new functionality easily. And not only that, it enables you to eas-
ily track down and fix those pesky bugs that make their home in everyone’s programs. I
also show you how to deal with the mundane, but necessary, plumbing issues such as
memory management and object initialization.

Whereas Part Il is about getting down the vocabulary, Part Il is about using the vocabu-
lary to create sentences and paragraphs and even entire books.

Part IV: Moving from Language to Application

With an architecture in place, you can begin to add more and more functionality to your
program. You start to work with data and discover some of the tricks that framework de-
velopers use to make their frameworks so extensible.

After you have your application doing what you want it to do, you need to take all that
functionality and make it available to the user. So, in this part, [ show you how your ap-
plication fits into the user SDK-supplied frameworks that do all the user interface heavy
lifting on Mac OS X and iOS. And because you design the application the right way from
the start, you’ll be able to plug it into the user interface with minimal effort. You just do
some building of the user interface in Interface Builder (part of the SDK), add a few lines
of code, and you are there. No sweat, no bother. And yes, because you did it the right
way from the start, the same application code will run on both the Mac and iOS devices
(using the frameworks for Mac OS X and iOS).

Part V: The Part of Tens

Part V consists of voices from the trenches. I also show you some tips on debugging
(yes, your application will, upon occasion, have bugs) that might shorten those late,
into-the-night debugging sessions that are (unfortunately) part and parcel of being a de-
veloper. Although they may not always be fun, solved bugs are often a great source of
conversation among developers. I also offer some tips about approaching application
development that will lead to good health and happiness as a developer.

Icons Used in This Book



- When you see this icon, you can be sure that the code available at this book’s
website applies to the current example. You can find the code for all projects in
this book at www.dummi m icprogrammingfd — perfect for those who
don’t feel like typing the code.

LF

This icon indicates a useful pointer that you shouldn’t skip.

&3
|'-/-i- 3 \-I
-/ This icon represents a friendly reminder. It describes a vital point that you
should keep in mind while proceeding through a particular section of the chapter.

L STy,
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4B This icon signifies that the accompanying explanation might be informative
(dare I say, interesting), but it isn’t essential to understanding Objective-C applica-
tion development. Feel free to skip past these tidbits if you like (though skipping
while trying to absorb the main concepts may be tricky).

ANGT
S

.

‘/ This icon alerts you to potential problems that you may encounter along the
way. Read and obey these bits of experience to avoid trouble.

On the Web

I've uploaded all the code for the projects in this book to the website at

www . dummi m jcprogrammingfd. You'll find folders for each chapter start-
ing with Chapter 4. In each of these chapter folders is a folder that contains the Xcode
project that provides the starting point for that chapter. So for Chapter 4, for example,
the folder is labeled Chapter 4 Start Here.

Also in the chapter folder is a folder that contains the final version of the project for
each chapter (except for Chapter 4 where it isn’t applicable). Some chapters also have
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intermediate versions of the project; so, in Chapter 5, for example, the folders are
Chapter 5 A, Chapter 5 B, and so on. [ explain what is in each in the corresponding
chapter.

Where to Go from Here

Occasionally, we have updates to our technology books. If this book does have technical

updates, they will be posted at www.dummies.com/go/objcprogrammingfdupdates.

Please note that some special symbols used in this eBook may not display properly on
all eReader devices. If you have trouble determining any symbol, please call Wiley
Product Technical Support at 800-762-2974. Outside of the United States, please call
317-572-3993. You can also contact Wiley Product Technical Support at www.wiley.com/

techsupport.
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Part

Getting to the Starting Line

The 5th Wave By Rich Tennant
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In this part. ..



So you’ve decided you want to learn to program. You may have a good idea for a Mac or
iPhone application and realize that the first thing you need to do is find out how to pro-
gram in Objective-C. And although you may have a vague idea about it, you know you're
going to have to learn exactly what programming is and what’s required to create an ap-
plication.

In this part, [ help you understand what you need to know to get started. First of all, how
do applications even work? How do you translate your ideas into a computer language
that tells the computer what you want it to do, and then how does it take those instruc-
tions and actually do them? What is all this complier and framework stuff, and what ex-
actly is object-oriented programming?

You find out what makes a good application and what you can do to make yours a good
one. Finally, so you can get free development software from Apple, I take you through
the process of registering as an Apple developer. | explain how you can download the
Software Development Kit (SDK), and even how to build your first program.



Chapter 1
Computer Programming Ex-

posed!

In This Chapter
Understanding the basics of computer programming
Getting how computer languages work

Knowing how Objective-C works

Looking at it from the outside, computer programming can appear complicated and a bit
mysterious. But once I let you in on a few of the secrets, you'll realize that when you write
a computer program, whether it is a small program that’s just a few lines or one that is
tens or even hundreds of thousands of lines, you are generally doing the same thing:

1. Getting input — from a keyboard or touch screen, or even something stored on
your computer.

The input might be instructions to the program itself — for example, to display the
web page https://developer.apple.com, to print a document such as Chapter 1,
to process data like “Enter your Apple ID and Password” when you log on to the Mac
Dev Center (the browser is just another program), or even to process a list of credit
card transactions stored on a computer.

2. Doing something based on, or with, the input.
Your browser may go on the Internet and access the page corresponding to ht—

tps://developer.apple.com, Or your word processing program may display a
Print dialog box and print the chapter (at least that is what mine does). Based on
your input, the program may also go out and use data it has stored or even has ac-
cess to over the Internet. For example, when you enter your Apple ID and password,
eventually a computer accesses a database to see whether your Apple ID and pass-
word are both valid and, if so, allows you access to the site and displays the site for
you.

3. Displaying the results of your adroitness on a monitor (or storing it away for fu-
ture use).

Computers are no doubt engineering marvels. But what will make you a good program-
mer is not your understanding of all that wizardry. No, what will make you a good pro-
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grammer is taking the time to really understand the world of the user, and what you can
do with a computer to make things better. For example, when I travel, I often zone out
on the fact that even though it looks like Monopoly money, foreign currency actually
does amount to something in dollars. I could use a computer to keep track of my budget
and convert foreign currency into dollars. Writing a program simply involves detailing
the steps the computer needs to follow (in a language the computer understands — but
I'll get to that). You know, something like

Subtract the amount he just spent from the amount he started with.

or

Multiply the amount in foreign currency times the exchange rate.

Is it hard? No, not really. It can be pedestrian, but even more often, it is fun.

Why a Computer Program Is Like a Re-
cipe

At its heart (yes, it does have one), computer programming is actually not that alien to
most people. If you don’t believe me, take the following programming test. Now, don’t
peek ahead for the answer. Okay?

The Never-Fail Programming Test:

Write down the recipe for making a peanut butter and jelly sandwich.

Answer:

If what you wrote down looks anything like

Recipe: Peanut Butter and Jelly Sandwich

Ingredients
Peanut Butter
Jelly
2 slices of bread

Directions
Place the two slices of bread close to each other.
Spread peanut butter on one slice of bread.
Spread jelly on the other slice of bread.
Put one slice of bread on top of the other.

you're ready to go.



Although this example may seem overly simple, it generally illustrates what program-
ming is all about. When you write a program in Objective-C, all you are doing is provid-
ing a set of instructions for the computer to follow. The preceding example is not per-
fect, but actually it is much closer to illustrating how Objective-C programming works
than you might think. So, considering the peanut butter and jelly sandwich example,
here is how you get your lunch made (if you are lucky enough to have a chef):

1. Give your chef the recipe.

2. He or she gets the ingredients together and then follows the instructions on what
to do with the ingredients.

Voila, you have a peanut butter and jelly sandwich.

Figure 1-1 shows how a computer program works, using the peanut butter and jelly
sandwich example.

]
Figure 1-1: The
peanut butter and
jelly program out-
puts data.

.|



int main({int argec, char*argv[]) {

char* theSandwich = “I hate peanut butter and jelly":
printf (theSandwich);
return 0;

}
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Compiler

| hate peanut butter
and jelly
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This is what you do to get that output:
1. You write instructions for the computer to follow.

Unfortunately, the computer can’t speak English, or read for that matter, so you use
something called a compiler to take the instructions you write in the Objective-C
language and translate them into something the computer can understand.

2. You provide data for the computer to use.

In this case, you write, “I hate peanut butter and jelly,” and then the computer fol-
lows the instructions you have given it on what to do with that data.

Voila, you see “I hate peanut butter and jelly” displayed on your computer screen.



Fundamentally, programs manipulate numbers and text, and all things considered, a
computer program has only two parts: variables (and other structures), which “hold”
data, and instructions, which perform operations on that data.

Examining a simple computer program

[s there really any difference between a chef reading a recipe to create a peanut butter
and jelly sandwich and a computer following some instructions to display something on
a monitor? Quite frankly, no.

Here is the simple Objective-C program that displays I hate peanut butter and
jelly on the computer screen:

int main (int argc, char *argv[]) {

char* theSandwich = “I hate peanut butter and jelly”;
printf (theSandwich);
return 0;

}
This program shows you how to display a line of text on your computer screen. The
best way to understand programming code is to take it apart line by line:
int main(int argc, char *argv[]) {
Ignore the first line; it’s not important now. It just provides your program with some in-
formation it can use. I explain exactly what that line means in the next few chapters.
char* theSandwich = “I hate peanut butter and jelly”;
theSandwich is what is known as a variable. The best way to think of it for now is as a
bucket that holds some kind of data (I get more precise in Chapter 4). char* tells you
what kind of variable it is. In this case, theSandwich is a bunch of characters (text)
known as a string (technically a string is more than that, but for now, that description is

good enough for our purposes). I hate peanut butter and jelly is the data that
the variable contains.

printf (theSandwich) ;
printf is an instruction (called an operation) that tells the computer to display
whatever data is in the theSandwich bucket.

return 0;

}

You can also safely ignore the last two lines for the time being.



Figure 1-2 shows the similarities between the program and the recipe for making a sand-

wich.
Recipe: Peanut Butter and Jelly Sandwich Data
—— .
Figure 1-2: A com- NS int malnfint arge, chartargvl]) {
g : Peanut butter “|
puter program can Jully - Variables — char* theSandwich = L]
be comparedtoa 1 slices of broad J “I hate peanut butter and jelly<;
peanut butter and Directs
jelly sandwich re- roc{ion Instructions —= printf {theSandwich);:
cipe 1. Place the two shices of bread close 1o each other t Dperation -
) 2. Spresd peanut butter on one shice of bresd return 0; print the data
—— ’
3, Spread jelly on the other slice of bread i

4, Put one slice of bread on top of the other

You can think of the following ingredients as variables that represent the data. For ex-
ample, peanut butter is the name you give to pureed peanuts (and whatever else is in
peanut butter), jelly is the name you give to some fruit that’s been processed and put
in a jar, and so on.

Peanut butter
Jelly
2 slices of bread

Similarly

Place the two slices of bread close to each other.
Spread peanut butter on one slice of bread.

Spread jelly on the other slice of bread.

Put one slice of bread on top of the other.

are simply instructions on how to take the ingredients and make a sandwich. Spread
peanut butter on one slice of bread is the instruction. Actually, spreading the
peanut butter is the operation you are performing on the pureed peanuts being referen-
ced by the peanut butter variable.

Understanding How Computer Languages
Work

While conceptually it is pretty easy to understand computer programming — all you are
doing is giving the computer a set of instructions and some data on which to perform
those instructions — one of the challenges, as I mention previously, is that it’s not that
easy to tell a computer what to do.

Computers don’t speak English, although computer scientists have been working on
that for years (think of trying to do that as the Computer Scientist Full Employment



Act). A computer actually has its own language made up of 1s and 0s. For that matter,
Objective-C is not something a computer can understand either, but it is a language that
can be turned into those 1s and 0s by using a compiler. A compiler is nothing more than
a program that translates Objective-C instructions into computer code.

Creating a computer program

To create a computer program by using a computer language, follow these steps (see
Figure 1-3):

1. Decide what you want the computer to do.

You can have the computer write a line of text on the monitor or create an online
multiplayer game that will take two years to complete. It really doesn’t matter.

2. Break the task you want the computer to complete into a series of modules that
contain the instructions the computer follows to do what you want, and then
provide the data it needs to do that.

The series of modules is often referred to as your application architecture. The data
you provide to the computer can be some text, graphics, where the hidden treasure
is, or the euro-U.S. dollar exchange rate.

3. Run the instructions through the compiler.

A compiler is actually just another program, albeit one that uses your instructions
as data for its instructions on how to turn Objective-C into computer code.

4. Link the result to other precompiled modules.

As you will see, the code you write is a relatively small part of what makes up your
program. The rest is made up of all the plumbing you need to run the program,
open and close windows, and do all that user interface stuff. Fortunately, that code
is provided for you in a form that is easy to attach (link) to your program. A linker
program takes your code, identifies all the things it needs, collects all pieces (from
the disk), and combines them into the executable program you see in your applica-
tions or utilities folder.

5. Store that output somewhere.

You usually store the output on a hard drive, but it can be anything the computer
can access, like punch cards.

6. Run the program.

When you want to run the program (say, the user double-clicks the program icon),
the operating system (Mac OS X, for example, which is also just another program)
gets the program from where it’s stored and loads it into memory, and then the CPU
(central processing unit) executes the instructions.



Running a computer program

Just as you don’t need to be a weatherman to know which way the wind blows, you
don’t need to be an engineer who understands the intimate details of a computer to
write a world-class application.

Most people don’t find it that difficult to learn to drive a car. Although you don’t have to
know everything about internal combustion engines, fuel injection, drivetrains and
transmissions, you do need to know a little bit about how a car works. That means you
need to know how to start it, make it go forward, make it go backward, make it stop
(generally a very valuable piece of information), make it turn left or right, and so on.

In the same way, you do need to know a little bit about how computers work to have
what you do to write a computer program make sense.

]
Figure 1-3: How
programming
works.

]



int main(int arge, charrargv[]) {

char* theSandwich = *I hate peanot butter and jelly®;
printf (theSandwich);
return 0;

}
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When you run a computer program, the computer does its primary work in a part of the
machine you cannot see, the central processing unit (CPU), which executes the program
instructions that are loaded into the computer’s memory. (This is a fast, temporary form
of storage that is in one of those chips you see when you look inside a computer, as op-
posed to persistent storage such as a disk drive, which is slower and offers permanent
storage.) It requests the data it needs from memory, processes it, and writes new data
back to memory millions of times every second.




But if the data is all in memory, the CPU needs to be able to find a particular instruction
or piece of data. How does it do that?

The location in memory for each instruction and each piece of data is identified by an
address, like the mailboxes in the post office or an apartment house you see in Figure 1-4
(and notice that the first address for a mailbox in your computer is always 0). But these
are very small mailboxes that can hold only one piece of information at a time, referred
to as a byte. So for all practical purposes, you can think of the smallest division of
memory as a byte, with each byte being able to be addressed on its own. The good news
is that if you need more mailboxes, they are yours for the taking. So if you get more than
one letter a day, the number of mailboxes assigned to you will increase to hold all the
letters you need them to.

5T,
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e/ A byte represents 8 binary digits, also known as bits. Most of the time, you'll
use all 8 bits as a group, which could be the number 119 or the letter Z. You can
also write code to access the individual bits independently, so those 8 bits could
represent 8 flags that are either true (equal to 1) or false (equal to 0). I cover bytes
in detail in Chapter 4.

Address

I
Figure 1-4: Finding
things in memory.
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What Is Objective-C, Anyway?

Objective-C is an object-oriented programming language, which means that it was cre-
ated to support a certain style of programming. Yes, I know it is hard to believe, but
even things like programming have different styles, in fact a lot of them, although the
two heavyweights are object-oriented and procedural. Unless you're a dyed-in-the-wool
member of a particular camp, it is really unnecessary to get into that discussion here (or
probably ever). But you will, | promise, intimately understand what object-oriented pro-




gramming is by the time you’re done with this book, and you’ll probably wonder why
anyone would ever want to program in any other way.

But it takes more than a language to write a program; it takes a village. So who lives in
the Objective-C village? Most object-oriented development environments consist of sev-
eral parts:

¥ An object-oriented programming language
4 A runtime environment
L A framework or library of objects and functions

L A suite of development tools

This is where, for many people, things start to cloud up. You may be saying, “You mean I
have to master more than the language, and what is all this stuff about runtime environ-
ment and frameworks and libraries?” The answer is yes; but not to worry. | take you
slowly through each part. The following sections cover each part of the Objective-C de-
velopment environment.

Understanding programming languages

When you write a program, you write it as series of statements. Some of these statements
are about data. You may allocate areas of memory to use for data in your program, as
well as describe how data is structured. Other statements are really instructions for the
computer to do something.

Here is an example of an Objective-C statement that adds together b and c and assigns
the result to a (and you thought you’d never use all that algebra you picked up in
school):

a=>b + c;

Statements like these use operators (like + or -) or tell modules (functions or objects) to
do something to, or with, the data. For now, think of functions or objects as simply a
packaged series of statements that perform a task. It might help to think of operators
and modules as words you use to create sentences (the statements) that tell the com-
puter what to do. Chapters 4, 5, 6, and 7 cover operators, functions, objects, and mod-
ules in detail.

When most people want to learn how to program, they usually focus on the language. 1
want to program in C++, for example. Or C++ is a real dog; give me Java any day. People
really do become passionate about languages, and believe me, it is best to keep out of
the way when an unstoppable force meets an immovable object.



What you really should keep in mind, unless computer science is your life, is that what
you want to master is how to create applications. What makes that easy or difficult is
not just the language, but the application development tools available to you as well.

If you want to develop iOS and Mac OS X applications, Objective-C is the language you
need to take full advantage of everything both platforms have to offer. Objective-C is the
dominant programming language used by developers on both platforms, and Apple
stands behind it.

Running your program in a runtime environment

One of the features of Objective-C is its runtime system. This is one of those things that
gets linked into your program in Step 4 in the section “Creating a computer program,”
earlier in this chapter. It acts as a kind of operating system (like the Mac OS or iOS) for
an individual Objective-C program. It is this runtime system that is responsible for mak-
ing some of the very powerful features of Objective-C work.

Objective-C’s runtime environment also makes it possible to use tools like Interface
Builder (I explain Interface Builder in Chapters 17 and 18) to create user interfaces with
a minimum of work (I'm all for that, and after you find out about Interface Builder, you
will be, too).

Using frameworks and libraries

The framework you will use is called Cocoa. It came along with Objective-C when Apple
acquired NeXT in 1996 (when it was called NeXTSTEP). | have worked in many develop-
ment environments in my life, and Objective-C and Cocoa are hands down my favorites.

Cocoa enables you to write applications for Mac OS X, and a version of it enables you to
write applications for iOS devices, such as the iPhone, iPad, and iPod. If the operating
system does the heavy lifting vis-a-vis the hardware, the framework provides all the stuff
you need to make your application an application. It provides support for windows and
other user-interface items as well as many of the other things that are needed in most
applications. When you use Cocoa to develop your application, all you need to do is add
the application’s specific functionality — the content as well as the controls and views
that enable the user to access and use that content — to the Cocoa framework.

Framework or library?

What is the difference between a library and a framework? A library is a set of reusable functions or
data structures that are yours to use. A framework, on the other hand, has an architecture or pro-




gramming model that requires an application to be designed (divided into modules) in a certain way
(application architecture) to use it. | like to think that whereas you use a library, a framework uses
you.

Now, two excellent books explain the use of frameworks on the Mac and iPhone. One is
Mac Application Development For Dummies, by Karl Kowalski. The other is iPhone Applic-
ation Development For Dummies, 4th Edition, by Neal Goldstein (both published by John
Wiley & Sons, Inc.).

Your suite of development tools

The main development tool you will use is Xcode. I explain Xcode in Chapter 2, and you
use it throughout this book. In addition, when it’s time to add a user-interface front end
to your application, you’ll make use of a tool within Xcode called Interface Builder. I talk
a little about Interface Builder in Chapters 17 and 18, but again, pick up copies of iPhone
Application Development For Dummies and Mac Application Development For Dummies to
really understand the frameworks.

Using Xcode 4.4

You will use the Xcode 4.4 developer tools package that is available at the Mac App
Store. This version of Xcode requires Mac OS X 10.7.3 (Lion) or later, and it is a major
improvement over previous versions of Xcode.

Using Objective-C Version 2.0

You will find out about Version 2.0 of the Objective-C language, which was released with
Mac OS X 10.5, and yes, you should care. I provide you examples of some of the very
useful features of Objective-C 2.0, such as declared properties, fast enumeration, and
Automatic Reference Counting, which greatly simplify memory management. All these
features are available in the latest versions of Mac OS X and iOS. If possible, I'll also in-
dicate some work-arounds if you need to write applications that run under earlier ver-
sions of the OS, but in general, writing applications that run under earlier versions of the
OS will be up to you.



Chapter 2
Creating Your First Program

In This Chapter
Becoming familiar with the Software Development Kit
Setting up your first project
Building and running your first program
Getting up and running with the Xcode Development Environment
Becoming familiar with the Xcode text editor

Getting help with Xcode

In Chapter 1, I provide some of the background context you need to know to write com-
puter programs, and [ complete that discussion in Chapter 3. Although you still need to
know more to write good programs, it’s time for a break. In this chapter, you get a taste of
what programming is all about.

But before you do that, you need to go through some administrative matters, such as
downloading the Software Development Kit (SDK) that you use to write programs.

Getting Started with the Software Develop-
ment Kit

Everything you need to program in Objective-C for the Mac or iOS devices is included in
something known as a Software Development Kit, or SDK. It contains Xcode (and some
tools), frameworks and libraries, and i0S, Mac OS X, and Xcode documentation — in
short, everything you need to develop applications for the Mac and iOS devices. After
you have it installed on your computer, you are ready to begin developing that killer app
you have been thinking of.

To register or not to register




When this book was originally published, the Mac App Store had not yet made its splash. Now, Xcode
4.4 is available for free from the App Store on your Macintosh. You still need to provide your Apple ID
to download Xcode, but you no longer need to register with Apple as a developer. However, as a re-
gistered Apple Developer, you will be able to access a great deal more information through the Apple
Developer website. And you will need to be a registered Apple Developer to load your apps onto
iPhones and iPads, and to submit your apps to either the i0S App Store or the Mac App Store. You
definitely have benefits to becoming an officially registered, card-carrying Apple Developer, but you
can also just dip your toes into the waters of development to master Objective-C.

S
_-'/.- 3 LY
N/ This hook is designed to teach you how to use Objective-C to write both Mac
OS X and iOS applications. I try to alternate which comes first in each discussion

(just to be fair). Deciding which platform you want to develop for is a decision

only you can make. Fortunately, the two are not mutually exclusive when it comes
to the SDK.

To download the SDK, though, you need to register with Apple, so I take you through the
process.

Downloading Xcode

It’s now time to download Xcode, which contains everything you need to develop for
iOS (which you do in Chapter 17) and Mac OS X (which you do in Chapter 18), or even
both.

To get the complete set of tools to start mastering Objective-C, follow these steps:

1. Go back to the iOS Dev Center, and under Resources for iOS 5, click Downloads
(shown in Figure 2-1).

]
Figure 2-1: Re-
sources for i0S 5.

.|
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This step takes you to the bottom of the page, where you can choose the download
you want (see Figure 2-2).

]
Figure 2-2: Choose
a download.
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2. Click Download Xcode 4.

You are taken to the Xcode 4 page, as shown in Figure 2-3. Apple now provides
Xcode through the App Store on your Macintosh, and that’s where you need to go
next to download Xcode.

]
Figure 2-3: Xcode 4
is downloaded
through the App
Store.
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3. Click View in Mac App Store.
The App Store app launches and shows you Xcode 4 (see Figure 2-4).

.|
Figure 2-4: Xcode
available for free
inthe Mac App
Store.
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4. Click the Free button and then click Install App.
The App Store downloads and installs Xcode for you.

5. Follow the instructions, and in no time, you’ll have Xcode installed and ready to
code.

As I said, Apple continually updates the look and feel of its website, so the pages may
look different when you see them, and the site’s functionality may be slightly different.

A7

You can also download Xcode 4 by launching App Store on your Macintosh
and searching for Xcode. There’s only one, made by Apple, and it’s free.

Creating Your Xcode Project



To develop a Mac OS X or iPhone application, you work on an Xcode project. Here’s how
to start your foray into Xcode:

1. Launch Xcode.

After you have installed Xcode, it’s easy to launch. By default, Xcode was down-
loaded to /applications, where you can find and launch it.

P

Because you use Xcode a lot, you can also drag the icon for the Xcode ap-
plication onto the Dock so that you can launch it from there.

When you first launch Xcode, you see the Welcome screen shown in Figure 2-5. It
has some links that you can explore on your own. You may want to leave this
screen up to make it easier to get to those links, but I usually close it. If you don’t
want to be bothered with the Welcome screen in the future, deselect the Show This
Window When Xcode Launches check box. You can always show it again by select-
ing Welcome to Xcode from the Window menu.

_lﬂI I

Figure 2-5: Xcode
welcomes you.
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2. Start the New Project Assistant by choosing File=New Project to create a new
project.
You can also just press Shift+#+N.
Either way, you see the New Project window, which looks something like Figure 2-6,
depending on the kind of project you created previously.

The New Project window is where you get to choose what kind of project you want
to create. Note that the leftmost pane has two sections: one for iOS and the other
for Mac OS X.



3. In the New Project window, click Application under the Mac OS X heading.

The main pane of the New Project window refreshes, revealing several choices, as
shown in Figure 2-7. Each of these choices is actually a template that, when chosen,
generates some code to get you started. You can then enter your own code into the
template, build your application, and then generate output in the Debugger Console
window (don’t worry; I get to that very soon).

]
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4. Select Command Line Tool in the upper-right corner, as shown in Figure 2-7.

Note that when you select a template, a brief description of the template displays
underneath the main pane. Quite a few templates are available for both the iPhone
and Mac OS X. You don’t need any of the others until Chapters 17 and 18, but you
may want to click around just to get a feel for what is available. Just be sure to click

back to Application under the Mac OS X heading and select Command Line Tool
when you’re done exploring.
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Figure 2-7: Choos-
ing a Command
Line Tool project.
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5. Click Next. Xcode displays the project options, as shown in Figure 2-8. Enter a

name for your application in the Product Name field and a value for the Company
Identifier. Select Foundation from the Type drop-down menu, and leave the other
options at their default values.

[ named this application First Program, and I suggest you do the same if you're fol-
lowing along with me. For the Company Identifier field, Apple suggests that you use
a reverse-domain name as | have done. The Organization Name will be your com-
pany name, if you have one, but I just used my name. This project is a Foundation
type of project because it will use code from Apple’s Foundation libraries — the ba-
sic package of Objective-C code that you find out about in this book, up until
Chapters 17 and 18. The checkbox at the bottom — Use Automatic Reference
Counting — controls an important memory management feature, which I cover in
Chapter 13.

.|
Figure 2-8: Choose
project options.
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6. Click Next and choose a location to save the project (the Desktop or any folder
works just fine). Deselect the Source Control: Create Local Git Repository for This

Project check box and then click Create.

oF

Git is a software control management (SCM) system that keeps track of
changes in the code and saves multiple versions of each file on your hard drive. You
can use Git as a local repository — thus the Create Local Git Repository for This
Project option — or you can install a Git server on a remote machine to share files
among team members. Git is beyond the scope of this book — but if you want to

find out more about it, check out the Xcode 4 User Guide (choose Help=>Xcode User

Guide).

After you click Create, Xcode creates the project and opens the Workspace window
for the project, as shown in Figure 2-9. Your Workspace window may look slightly



different — for instance, if you’'ve used Xcode before and modified your preferences
for fonts and colors — but it should still look very similar to Figure 2-9.

P
Xcode remembers your choices for your next project.
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Exploring your project

To develop an Objective-C application, you have to work within the context of an Xcode
project. It turns out that you do most of your work on projects by using a Workspace
window very much like the one shown in Figure 2-10. This is the primary interface for
developing your application; it displays and organizes your source files and the other re-

sources needed to build your application.
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The Workspace window consists of
v Workspace areas
¥ The toolbar

¥ An optional tab bar

The following sections describe each of these elements — the heart of Xcode.

Workspace areas

The Workspace is divided into four areas, as follows:
¥ Editor area (always shown)
' Navigator area
' Utility area

v Debug area



BER

N yoy can configure the Workspace area in a number of ways. Right off the bat,
you can choose to hide and/or show various areas in various combinations. (Note
that the Editor area is always present.) The Debug and Utility areas are already
configured with panes, but in the Debug area, you can select the pane configura-
tion.

Editor area (always present)

The Editor area is always present. If you want, you can show or hide various “editors”
contained within the Editor area; you do so using the Editor selector, the group of but-
tons in the toolbar you can see in Figure 2-11.

Figure 2-11: The . E'

Editor selector.
]

The term editor here is really a misnomer, even though that’s the term used in the docu-
mentation. The “editors” you can select in the Editor area are really editor area configur-
ations, within which you use the content editors available to you. (See the section “Edit-
or area content editors,” later in this chapter, for more on this distinction.)

The editors (configurations) you have available are as follows:

El L Standard editor: The button for this Editor area configuration is on the left
side of the Editor selector. The Standard editor displays a single pane for editing
and is always shown.

L Assistant editor: Select this Editor area (configuration), using the center but-
ton. This displays an additional pane in the Editor area, with a content editor in
each. The Assistant editor is most helpful when editing interface files with Inter-
face Builder, and I explain this in greater detail in Chapters 17 and 18.

LA
¥ Version editor: Open this editor using the right button on the Editor selector.

This enables you to compare two different versions of files that you have saved
in repositories. (Repositories and the Version editor are beyond the scope of this
book.)

[ explain the tasks you can perform within these areas later.



Additional areas to view as needed

You use the View selector (see Figure 2-12) to toggle between showing and hiding any of
the optional areas. By optional, I mean that you can open and close these areas as
needed. These areas are as follows:

Figure 2-12: The @

View selector.

ID L Navigator area (left button): No further configuration is possible (you
don’t divide this area into other views).

v Debug area (center button): Displays various panes depending on what you
need to see (the Console pane, which displays debugging information or pro-
gram output, for example, or the Variables pane, which displays your program’s
variables and their values); you change panes by using the Debug area scope bar,
as shown in Figure 2-13.

Figure 2-13: The
Debug area scope
bar.

—_— \ariables pane only (left button)

The Debug area scope bar toggles from one to another of the following:

® Both Variables and Console panes (center button)

e Console pane only (right button)

m v Utility area (right button): Is further configured with two panes (either can
be expanded to hide the other):

¢ Inspector pane

e Library pane

[ explain what you see in each of those panes when I explain the Utility area section,
later in the chapter.

LF

When you hover your mouse pointer over a toolbar button, a tooltip describes
its function.



Displaying an area’s content

Each area displays certain content, and each area has its own way of displaying its con-
tent:

¥ The Navigator area has navigators.
 The Editor area has content editors.

“ The Utility area has
® Quick Help or Inspectors in the Inspector/Quick Help pane

e Libraries in the Library pane

¥ The Debug area has
® Debugger variables in the Variables pane

® Debugger output in the Console pane

The following sections tell you about these areas in more detail.

Navigator area navigators

The Navigator area contains a host of navigators that organize the tasks and compon-
ents you use within your Xcode project. You use a Navigator selector bar to select the
navigator you need. Figure 2-14 shows the various navigators you can choose from, and
the following bullet list explains what each navigator does:

IilnﬂaE-E|

Figure 2-14: The
Navigator sele"‘_”

B - Project navigator: Here’s where you manage all the files in your project.
You can add files, delete files, and even organize your files by placing them into
groups. Selecting a file in the Project navigator launches the appropriate editor in
the Editor area.

5% Symbol navigator: Lets you zero in on a particular symbol — an element such
as a variable, method, or function name — in your project. Selecting a symbol
highlights it in the editor.

@ L Search navigator: Finds any string within your projects and frameworks.



A V Issue navigator: Displays issues such as diagnostics, warnings, and errors
that arise when you’re coding and building your project.

—
aEE

= ¥ Debug navigator: Displays the call stack — information about what method
has called what method — during program execution.

— Breakpoint navigator: Manages and edits the breakpoints — markers you add
to your code that stop program execution at a certain point in your program —
in your project or Workspace.

E v Log navigator: Examines the logs that Xcode generates when you run and de-
bug your application.

Editor area content editors

The Editor area has a number of editors that you use to edit specific content. Content
editors are context based, meaning that the selection you make in a Navigator or Editor
Jjump bar — the toolbar that appears at the top of each Editor area pane and is used to
navigate through the files and symbols in your project — determines the Content editor.
The following bullet list names each Content editor and outlines the tasks associated
with each one (note that not all tasks are applicable to iOS application development):

¥ Source editor: Write and edit your source code; set, enable, or disable break-
points; and control program execution.

s Project editor: View and edit settings such as build options, target architectures,
and code signing.

» Interface Builder: Graphically create and edit user interface files. Interface Build-
er is the editor you use to create the visual interface of your applications, so I
won’t go into too much detail on it at this point. You find more about Interface
Builder in Chapters 17 and 18.

““ Property list editor: View and edit various types of small, highly structured prop-
erty lists (plists). (You'll use one for some of your program’s data.)

¥ Rich text editor: View and edit rich text (.rtf) files, much as you would with Text
Edit.

L Core Data model editor: Implement or modify a Core Data model. (The use of
Core Data is beyond the scope of this book.)



V‘ Mapping model editor: Graphically create and edit a mapping between an old
Core Data store and a new one. (Similarly, the use of the Mapping model editor is
beyond the scope of this book.)

s Script editor: Create and edit AppleScript script files.

- Scripting dictionary editor: Create and edit the scripting definition (. sdef) file —
used by AppleScript — for your application.

M Viewer: Display files for which no editor exists (some audio, video, and graphics
files, for example) using the same Quick Look facility used by the Finder.

Utility area

The Utility area has two panes: the Inspector pane and the Library pane. Both of these
panes are for editing the visual interface of your apps, which I cover in Chapters 17 and
18.

Debug area

The Debug area is where you try to track down the bugs in your code and squash them.
A selection in the Debug area scope bar (refer to Figure 2-13) determines the information
the debugger displays:

L Variables Pane Only: Left button
1 Both Variables and Console Panes: Center button

L Console Pane Only: Right button

.
Local ¥ The pop-up menu in the Variables Pane scope bar lets you display
L Auto: Display recently accessed variables.
L Local: Display local variables.

¥ AlL: Display all variables and registers.

All Output * The pop-up menu in the Console Pane scope bar lets you display
Al Output: Target and debugger output
- Debugger Output: Debugger output only

L Target Output: Target output only
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You can also find other controls and filters for what is displayed; explore them
on your own.

Xcode has extensive contextual help articles that you can view by Control-clicking in the
Workspace window in the context that you need help on.

The toolbar and Tab bar

The toolbar (see Figure 2-15) includes Workspace-level tools for managing and running
schemes (instructions on how to build your application), viewing the progress of (ex-
ecuting) tasks, and configuring the Workspace window. That’s a lot of tools, so to keep
things straight, it’s best to think of the toolbar as actually having three parts: a flow con-
trol part, an activity viewer part, and a workspace configuration part.
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S frow controls are for defining, choosing, running, and stopping projects. A

scheme defines characteristics such as build targets, build configurations, and the
executable environment for which the product will be built.

The Flow controls are as follows:

¥ Run button: Clicking the Run button builds and runs the targets. (A target, in this
context, is the product you want to build, as well as the instructions for building
that product from a set of files in a project or Workspace for the currently selec-
ted scheme.) Pressing and holding the mouse button opens a menu (which is
also available on the Product menu) that enables you to run, test, profile, or ana-
lyze your application.

- Stop button: Terminates your executing application in either the Simulator o