Objective-C for Absolute
Beginners

IPhone, iPad, and Mac Programming
Made Easy

Gary Bennett
Mitch Fisher
Brad Lees

Apress-



Objective-C for Absolute Beginners: iPhone, iPad, and Mac Programming Made Easy
Copyright © 2010 by Gary Bennett, Mitch Fisher, Brad Lees

All rights reserved. No part of this work may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopying, recording, or by any information
storage or retrieval system, without the prior written permission of the copyright owner and the
publisher.

ISBN-13 (pbk): 978-1-4302-2832-5
ISBN-13 (electronic): 978-1-4302-2833-2
Printed and bound in the United States of America987654321

Trademarked names, logos, and images may appear in this book. Rather than use a trademark
symbol with every occurrence of a trademarked name, logo, or image we use the names, logos,
and images only in an editorial fashion and to the benefit of the trademark owner, with no
intention of infringement of the trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms, even if
they are not identified as such, is not to be taken as an expression of opinion as to whether or not
they are subject to proprietary rights.

President and Publisher: Paul Manning

Lead Editor: Clay Andres

Development Editor: Douglas Pundick

Technical Reviewer: James Bucanek

Editorial Board: Clay Andres, Steve Anglin, Mark Beckner, Ewan Buckingham, Gary Cornell,
Jonathan Gennick, Jonathan Hassell, Michelle Lowman, Matthew Moodie, Duncan
Parkes, Jeffrey Pepper, Frank Pohlmann, Douglas Pundick, Ben Renow-Clarke, Dominic
Shakeshaft, Matt Wade, Tom Welsh

Coordinating Editor: Kelly Moritz

Copy Editor: Heather Lang and Tracy Brown

Compositor: MacPS, LLC

Indexer: BIM Indexing & Proofreading Services

Artist: April Milne

Cover Designer: Anna Ishchenko

Distributed to the book trade worldwide by Springer Science+Business Media, LLC., 233 Spring
Street, 6th Floor, New York, NY 10013. Phone 1-800-SPRINGER, fax (201) 348-4505, e-mail
orders-ny@springer-sbm.com, or visit www.springeronline.com.

For information on translations, please e-mail rights@apress.com, or visit www.apress.com.

Apress and friends of ED books may be purchased in bulk for academic, corporate, or
promotional use. eBook versions and licenses are also available for most titles. For more
information, reference our Special Bulk Sales—eBook Licensing web page at
www.apress.com/info/bulksales.

The information in this book is distributed on an “as is” basis, without warranty. Although every
precaution has been taken in the preparation of this work, neither the author(s) nor Apress shall
have any liability to any person or entity with respect to any loss or damage caused or alleged to
be caused directly or indirectly by the information contained in this work.

The source code for this book is available to readers at www.apress.com.



I would like to dedicate this book to my wife Stefanie and to my children, Michael, Danielle,
Michelle, and Emily. Thank you for always supporting me when I decide to do crazy things like
write a book.

Also, I want to thank two of my friends, Mitch Fisher and Brad Lees, for co-authoring this book
with me. They are two of the finest developers in the country, and are great friends. It was great
being able to work with them again.

—Gary Bennett

I would like to thank all my family and friends who have patiently supported my work on this book.
You know who you are. I would like to especially thank Lisa, Jade, Eric, and Patti for the long
nights and forever-busy weekends that I was spending on this book and not with them.

—Mitch Fisher

I would like to thank my wife Natalie and my kids for the support and time they have given me to
work on this book. I am also grateful for good friends who convince me to take on crazy
endeavors.

—Brad Lees



iv

Contents at a Glance

Contents at @ GIANCE.......ccccvissemmmmmisssnnnmmmssssssnmmssssssnsmssassn s sssnsn s sssnnnnsssssnnns iv
1 111 1] G v
About the AUthOrS ......ccccieemiinineeen s X
About the Technical ReVIEWer ......cccuusssmemmmsssssssnmssssssssnssssssssnsssssssnsssssssnnnnsnssss Xi
AcknNoWIedgments.....ccccuissemmmmmmssssnnnmssssssnsnmsssssssnsesssssssnsssssssnnnssssssnnnssssssnnnnnss Xii
INtroduction.......ccccuriiseemnmnnissemnnnnssssnnnnsssssnan s s ann e nn s e nnna e nnnns Xiii
Chapter 1: Becoming a Great iPhone/iPad or Mac Programmer ........ccccccueeeees 1
Chapter 2: Programming BasSiCS .....ccccurrssssensnmsssssnsnmssssssnsnsssssssnsnssssssnsnsssssnnns 13
Chapter 3: It’s All About the Data..........ccocccmmimnnnemmnnmmnssenmmsesss————————— 37
Chapter 4: Making Decisions About...and Planning Program Flow .............. 57
Chapter 5: Object Oriented Programming with Objective-C............ccccnriinnnes 81
Chapter 6: Introducing Objective-C and Xcode.........ccusemmmmnssssnnnnmssssensnnnsssnnns 97
Chapter 7: Objective-C Classes, Objects, and Methods...........cccernnssnennnnnsans 117
Chapter 8: Programming Basics in Objective-C........ccccccnmmnnsnennnnnsssennnnnnans 137
Chapter 9: Comparing Data ..........ccucccmmmmnnemmnmmmmsessmmmmsssssmmmsssssmsssssms 157
Chapter 10: Creating User Interfaces with Interface Builder ...........cccuneeunne 175
Chapter 11: Memory, Addresses, and Pointers.........ccuseemmmnnssseennnmsssessnnnnnns 199
Chapter 12: Debugging Programs with Xcode ........ccccuseemmmnssssnanmnssssensnnnnans 219
Chapter 13: Storing Information.........ccccuseemmmmmmnsemmmmmmsssnmmmsssssmmssssmmm. 237
Chapter 14: Protocols and Delegates ..........ccoiumsssemmmmnmssssnnnmmsssssnssssssssssnssnsss 257
1T 263



Contents

Contents at @ GIANCE.......curememrirremmnssrrenmsssrsnnmsssrnnnnssssennnssssennnssnsnnnnssssnnnnssnnnnnnss IV
11T 1 =] 1 R ||

Ahout the AUTROIS ......cooeeeiiiremmiireesrresss s esna s nnnsssnsnnssssnennnsssnennnnsnnnns X
About the Technical ReVIEWET .......ccuurrrmmmmnsssssssssnsssnnnsssssnssssnnsnsssssssssnnsnnnnsssssns Xi
Acknowledgments.......ccccuseesmmmmsssssnmmsssssssnsssssssssssssssssssnssssssansnssssssansnnssssannnnes Xi

L1000 [T {1 | RN | | | |

Chapter 1: Becoming a Great iPhone/iPad or Mac Programmer ........cccusseeenns 1
ThiNKINgG LIKE @ DEVEIOPET ......cueeecerireseresesissssssssssesessesesesesessssssssssssssssssssesesessssssssssssssssssssssssssssssssasasensssnsnsnsnsnes 1
Completing the Development Cycle...................

Introducing Object Oriented Programming
Working with the Alice Interface.......................

ST 0 T ] 1 TP
EXBICISES. . euueueueucueeescreresesesssssseene e e e e e se e e sessesesese e e e e e e nE e e nEnEeEeReRe e Re e e e e nEnEsEnEeAnAeAe e e e e e e rEnEnErenanananaeananas

Chapter 2: Programming BasiCS ......cccusmrmsssmsmmssesmmssssssssssssssssssssssssssssssssssnnes 13
Taking a Tour with Alice
NAVIGALION IMEBNU......ccvivecetietcreesie e e e e a s e e R e e e e Ra e e e Re e senae e nanaes
WOIIH WINAOW......veueeerieerereseses et se e ses e e e ss s et s s st b s e b se st sa s e sae e s ae e b e ae e s e e aenenbe e nananneen
Classes, Objects, and Instances in Alice
Object Tree
Editor Area
DETAIIS AFBQ.......ceeecrerererereresse e se e se e ss s e e e e s s s se e e e e e e sE e A s A e Rn e e e e e e e e e e A e R R e ReRe e e e e s
EVENES ATA.......cuccccrereresesesss e e e a s e se A e e e e e e e e e e e e e A e R e RaRnnn e e e e s
Creating an Alice App—To the Moon Alice
Your First Objective-C Program ....
Installing Xcode ........cccoururunenee.
Launching and USING XCOUE.........ccceceeemrererermrurseseseeeseseresesesssssssssseeseeesesesesesasasssssssssssssssssssssssssessssasasnsssnes
B30T ] 1 T
EXBICISES. ....ueueueueucucccaceeresesesasssseseseeeee e se e sesessssesese e e e e e e aenEnEeEeEeReRe e ae e e e nEnEnEnEnAeAnAeae e s e e esE e nErenenananananananas




CONTENTS

Chapter 3: It’s All About the Data.........ccccmmmmrmmmnmmmmmnmssssssssnnes——————————— 37

Numberlng Systems Used in Programming...

DALA TYPES ..vvueueucuecererereresesssssseseseee e e e sesesesessssssese e e e e e e neseneasasesesesese e e e e nEeEnesesanAeas e s e e e ErenErenenansnanseananas
Using Variable and Data TYPES With AlICE...........ceueueeecccrererereresesssse e sesesas s se e e see e se s seseneas
Data Types and Objective-C
Identifying Problems
Summary
Exercises

27010 = 4 0o OO
THUEN TADIES ... e e e e e e e R R R Rnnnanas
Comparison Operators

Designing Apps........
Pseudo-code

DESIgN REQUIrBMENTS. .....cceeereeereeececcese oo sesesssassssese e e eesesesesesssssse e e e e e sese e sesesasasssseaess e ssssesesesessssnassessneas
L (01 T o OO
Designing and Flowcharting an Example App
THE ADD’S DBSIGN ...ceeeeererereeee e se e e e e e e e e e se e s s e se e e e e e e ee e sesesasasas e e s e s e e nenesesensnanananaeas
Using Loops to Repeat Program Statements ...

Coding the EXample APP i ALICE ..o s s sttt a s e e nn s

Coding the Example App in Objective-C............

Nested If Statements and Else-If Statements...

Improving the Code Through Refactoring.........

Moving FOrward WithOUL AlICE.........ccccciererererirerirnsseeescsesess s se e s s ss s ss e e sesessssnsnssssanas

SUIMIMATY ...ttt e s s et e e e e A e e E A A e A A bR AR E e R R e A e R e R e ReRe e e e e e e e nenenennnn

EXBICISES. cuuvivtiueuiuiuee ettt se st e e a bbb E A A e A e R e AR e e e nE R AR e AR e e e e e R R Rn R anan

Chapter 5: Object Oriented Programmmg with Objectwe £ FYR— .} |

The Object................

What Is a Class

PlANNINg CIASSES.....ccuiueireruerirrsestssesessssesessssesessesesss e sas e e ss e s sss e ss e e s se e sesse e e e s e e eRs e s sRe e s e ae e e b e e e e Re e nenne s nnnnin 83

INRNEITANCE .....cvcececcece et e e e e b e e AR A s e eRe e g e Re e R e Re e e R e e e e Re e nenRe e nnnain 93

L LT 0T o To T TSSOSO
LTI 0 2] 012 T=T T | O
Advanced Topics
Interface..............
Polymorphism
LT 1111 - ORI
EXBICISES. .. viviriuiuiuiueeese st se e s s s s et e e s b e e e E e E e R e R e R R E e e e A AR R e R e e e e e e AR RnRn e

A Brief History Of ODJECTIVE-C ......ccococeeeeeeeee e se e ne e
Understanding C Language Basics



Putting the “Objective” into ODJECHIVE-C........cccovuiireccrcrrrrr st se s
INEFOAUCING XCOUE .....eiveueeereeertre et s e e e n s e e e e e s e e R e g s Re e R e e e b e e e Re e e nrnnnen
STArING UP XCOUE ...ttt sn e n e e s e e s e s s s e s e e e R e e e e e nRe e nanain
Creating Your First Project

Adding a New Class...........

Building and Running the New Program.............. .
SUIMIMATY ..ottt e s s e ee e e AR e e e e e A A A bR AR e e e e R e R e b e R e ReRe e e e et e e nenenaan
] LTS

Creating an ODJECTIVE=-C CIASS ......ccccovcerrrererrneserisese s ess e ss s e ses e s sas e s sn s e e s s san e e nansin
Declaring Interfaces and Instance Variables
Sending Messages (Methods)...........ccovererernencne
Working with the Implementation File ... e
IMplementing MEtNOGS .......ccccceeiecr e r s er e srn s

USING OUF NBW CIASS.....coerererererrinieeeiesesesesesesasssss s e se st ss s s et se st st s s s e e e st sesssssnsnssnsnens
Overriding Default BENAVIOL...........ccco i sa st
Taking Class Methods to the Next Level...

Accessing the Xcode Documentation ........

SUMMAIY v

Exercises

Chapter 8: Programming Basics in Objective-C
Creating a Simple COMMANd LiNE TOO...........cceemrerermrerseneeereseesesesesesesesssssseeseesesesesesesesssssssssssssssssssssssesesesans
Introducing INStANCE VAMADIES .........ccococoeeereeerereeereeeececce e se e e e se e annnnnnennas
Accessing INSTANCE Vari@DIS .........ccccieiieseirese e sas s s s r e e
Using Getter and Setter Methods
Introducing Properties
Using Properties........ccceerverrnssennesessnsesessesesnnnas .
Understanding the Importance of CONVENTIONS.........cccoeierrinniiieeese e es
Creating the MyBOOKSTOrE PrOQramm.........ccccceecrerererererssssssssssssesssesessssssssssssssssesssssssesssssssssssssssssssssssasssssssessssnans
Using the NSMutableDictionary ClaSS..........cuueeeerereneresssssssssssssssesssesesesesesssssssssssssssesesssssssssssssssssssssnsasnsnes
Making Our Object DO SOMELNING........cccvviiicecercs s
Implementing Behavior .............cccceeveune
Cleaning Up Our Objects
Using the Bookstore and Book Objects
Summary
Exercises

INtroducing BOOIEAN LOGIC ......cccoverieriiriciriie e ss s s s s sa s sas s s s s sn s s ss s snsssnssnssaneen
Using Relational Operators
Comparing Numbers..........
Using Boolean Expressions
Comparing Strings ............. .
(0] T F= T T (TR
COmMDBINING COMPAIISONS .....covvueierirererirerersserssesesasesessssessssesessssessssssessssesesassesssassessssssessssssassssessssenssansenssanaen 168
Using the SWItCh STAtEMENT .........cccivrierrr e e a e e se s e a e e b e a e ranae e s 168
Grouping Variables TOGEINET ...t sa e e s s e s s resa e e e e e e ae e an s 170
L1 S 1 R 170

CONTENTS

vii



CONTENTS

NSMULADIBAITAY ......ceererertr e e e e e e e e e e e E e E bbb et

L RS T3 0] g OO

NSMULADIEDICTIONATY ....cvveecee et e s e e e e e
SUMMANY ..o
Exercises .

Chapter 10: Creating User
Understanding INterface BUILET ..........c.cocoe e se s e
The MOdel-VIEW-CONTIOIIET .......cccoueeeieecerircse st b et se s s e e a s e e s et ae e s e e b e e ns
Human Interface GUIdEIINES (HIGS) ......cccccerrrererrnenerinesersesessse s se e sr s sas e s s s sesss s s sss s snssessnnseneen
Creating an Example iPhone App with Interface Builder
Using Outlets........ccccovenne
Implementing an Action
USING INTEITACE BUIIET .......ceeeecieecer e s e s s e e b e e nnn s
DOCUMENT WINAOW....cveieeieiire et ss e sss s s s s s ss s sn s e s e nn s s e s s e b e e nn b e n e nnn e nnnnis
LiDrary WiNOOW .......coiueeiriessisssesisssssssssss s sssesssss e s ssssesssssssssssssssssssssssesssssssnsssssssssssssssssssssssssasssensssnsenssnnnes
1B 0ot (o] LT T 0O
Creating the View......ccccoovvvvesercicncnens
Connecting the Outlets and Objects......
Connecting Actions and Objects............
Implementation File .........c.ccovvverennenn
Broken Connections in Interface Builder ...
LT 1T R
] oL OO

UNderstanding MEMOTY.........coieeeeriresireerse e s s se s s se e se s s e e n e e gsse e s e e e R e e e nRe e nnnnnnnen
Bits, Bytes, and Bases
Understanding Memory Address Basics.... .
ReQUESTING MEMOIY ....c.ceetrerecicc et e e e ee e e e e et ne e b b s s
Working with Automatic Variables and POINTErS........c.ccccvvrnnninissssescsesese s sesesssssssssesens 208
DealloCaAtiNg IMEIMOIY ......cccevieieieiecee et e e e e se e e e e e ne e e e b s s
USING SPECIAL POINEIS ......vveccccecreri et e s e p e
Managing Memory in Objective-C..............
Using the Retain/Release Model...............
Working with Implied Retain Messages....
Sending the dealloc Message
If Things Go Wrong..........ccvveeecnerenenenenns
L1111 1T R
EXBICISES. c..vviuueucueeereseresesesesss s s e e e e e e s s e e e e e e s e e A e R e Re e e e e e e e e nEnE e R e AnAe e e e e e e e e e e e EnRnRnnnnnan

Chapter 12: Debugging Programs with Xcode ........ccccuseemmmmsssseasmnssssensnnnnnss 219

Getting Started With DEDUGGING........cuiiiicrcrerrrererrr s a s e se e nnan
Setting Breakpoints
Debugging Basics...........coevererrsseresrienns
Working with the Debugger Controls

DEDUQGUING @ PrOGIAM ....ccviveererererercererese s se e sas e e sassesssassessssesessssesesse e sasae e sasse e sassensssssensssesessssssensenesansenenn
USING the SEEP CONTIOIS ......covveeerireierirerirre e sa e se s e a s e a e se b e e ae e e
Looking at the Thread Window and Call STACK ..........ccocvverrriereriniennnienereseresese s sesessssessssesessssesessesesessesesanaes 225
DebUgging VAriADIES ......ccveerrerierirrrerire e ss s e ss e e se e e s e ne e e s a s e a e e ne b e R e naean 226



Deleting Multiple Breakpoints...........couveeerieseiiesissnesisssessss s sss e ssssesessssesssssssssssssssssssssssessssssesssnses

Disabling BreakpPOinNtS .........cccccrieieinisirsc e sn e sa e s sn s s e p e ne e nnn s

A LArger Call STACK ......couveruiuireieieiesererereresssss s sesess st st st st st s e et sene bt aeanan
Summary ......ccoevvernnnnnns
Exercises .

Chapter 13: Storing Information.........cc.cccunssennns
St0rage CONSIABIALIONS.......coceeeeeererererseseeeeresese s re e e sesss e e e e e e e e e e e s as e e se e e e e e nesenssssseas e e e e s e aenenenannnn
PrEIBIEIICES. ... et e s e e e e e R e R e Re e e e e e e eEeEeEnEsEeAnan e e e e e e e e nEnenenEnananneaeas

WHtING PrEfErENCES ......ceieeeceer ettt s r e sa s ne b ne e e e e ae e nne

Reading Preferences
Databases..........ocoerererererermrmeeeeereenerenees
Storing Information in a Database
Getting Started With COre DALA ............cceeeercecrceere e ee e se s se e e e e e e e e ne e nenann
LT 0 T

Managed Object Context
Setting Up the INEEITACE ..o e et
Summary
Exercises
Chapter 14: Protocols and Delegates .........ccccvuneeemmmmssssnnnnmsssssssnnsssssssnsnsssss 297
MUIEIPIE INNEIEANCE ......ceeeeerecereeee e e e s s se e e sesasas e e e e e e e e e e e nsnananananas 257
UNderstanding PrOtOCOIS............ccccceccee e se e e e se e e e s annnnnnens 258
Lo (01 (0T 0] IS v PO 259
Understanding DEIBGALES. ..........ccocccecrcrererere e ece e e e s se e sas s e e e e e e e e e e s nnnananaeas 259
e ) 3P 260
SUMMAIY ..o ss e e a e e R e e s e e e A e e e e R e e e e Re e R A e Re e REeRenE R R e e e e Re R A e Re e e R e e e e Re e nenRe e nanais 261

- R ; X 1

CONTENTS



About the Authors

Gary Bennett is president of xcelMe. com. xcelMe teaches iPhone/iPad
programming courses online. Gary has taught hundreds of students how to
develop iPhone/iPad apps, and has several very popular apps on the iTunes Apps
Store. Gary’s students have some of the best-selling apps on the iTunes App Store.
Gary also worked for 25 years in the technology and defense industries. He served
10 years in the U.S. Navy as a Nuclear Engineer aboard two nuclear submarines.
After leaving the Navy, Gary worked for several companies as a software developer,
CIO, and President. As CIO, he helped take VistaCare public in 2002. Gary also co-
authored iPhone Cool Projects for Apress. Gary lives in Scottsdale, Arizona with his
wife Stefanie and their four children.

Mitch Fisher is a software developer in the Phoenix, Arizona area. He was
introduced to PCs back in the 1980s when 64K was a lot of memory and 1 Mhz
was considered a fast computer. Over the last 25 years, Mitch has worked for
several large and medium-sized companies in the roles of software developer
and software architect, and had led several teams of developers on multi-million
dollar projects. Mitch now divides his time between writing iOS applications
and server-side UNIX technologies.

Brad Lees has more than 12 years’ experience in application development and
server management. He has specialized in creating and initiating software
programs in real-estate development systems and financial institutions. His career
has been highlighted by his positions as information systems manager at The Lyle
Anderson Company; product development manager for Smarsh; vice president of
application development for iNation; and IT manager at The Orcutt/Winslow
Partnership, the largest architectural firm in Arizona. A graduate of Arizona State
University, Brad and his wife Natalie reside in Phoenix with their five children




About the Technical
Reviewer

James Bucanek has spent the past 30 years programming and developing
microcomputer systems. He has experience with a broad range of
technologies, from embedded consumer products to industrial robotics.
James is currently focused on Macintosh and iPhone software
development. When not programming, James indulges in his love of the
arts. He earned an Associate’s degree from the Royal Academy of Dance in
classical ballet, and occasionally teaches at Adams Ballet Academy.




Xii

Acknowledgments

We would like to thank Apress for all their help in making this book possible. Specifically, we
would like to thank Kelly Moritz, our coordinating editor, for helping us stay focused and
overcoming many obstacles. Without Kelly, this book would not have been possible.

Special thanks to Douglas Pundick, development editor, for all his suggestions during the
editorial review process to help make this a great book. Thanks to Heather Lang and Tracy Brown,
the copy editors who made the book look great.

We would also like to thank the Alice Community and Carnegie Mellon University for developing
Alice and making learning object-oriented programming fun and easy!



Introduction

Over the last two years, we’ve heard this countless times: “I've never programmed before, but I
have a great idea for an iPhone/iPad app. Can I really learn to program the iPhone or iPad?” We
always answer, “yes, but you have to believe you can.” Only you are going to tell yourself you
can’t do it.

For the Newbie

This book assumes you may have never programmed before. It is also written for someone who
may have never programmed before using object-oriented programming (OOP) languages. There
are lots of Objective-C books out there, but all of these books assume you have programmed
before and know OOP. We wanted to write a book that takes readers from knowing nothing about
programming to being able to program in Objective-C.

Over the last two years we of have taught hundreds of students at xcelMe.com to be iPhone/iPad
developers. We have incorporated what we have learned in our first two courses, Introduction to
Object Oriented Programming and Logic along and Objective-C for iPhone/iPad developers, into
this book.

For the More Experienced

There are lots of developers who programmed years ago or programmed in a non-OOP language
and need the background in OOP and Logic before they dive into Objective-C. This book is for
you. We gently walk you through OOP and how it is used in iPhone/iPad development.

Why Alice: An Innovative 3D Programming Environment

Over the years, universities have struggled with several issues with their computer science
departments:

High male-to-female ratios
High drop-out rates
Longer than average time to graduation
One of the biggest challenges to learning OOP languages like Java, C++, or Objective-C is the

steep learning curve from the very beginning. In the past, students had to learn at once the
following topics:

Xiil
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Object-oriented principles

A complex Integrated Development Environment (IDE)
The syntax of the programming language
Programming logic and principles

Carnegie Mellon University received a grant from the U.S. government and developed Alice. Alice
is an innovative 3D programming environment that makes it easy to create rich graphical
applications for new developers. Alice is a teaching tool for students learning to program in an
OOP environment. It uses 3D graphics and a drag-and-drop interface to facilitate a more
engaging, less frustrating first programming experience.

Alice enables the students to focus on learning the principles of OOP without having to focus on
learning a complex IDE and Objective-C principles all at once. We get to focus on each topic
individually. This helps readers feel a real sense of accomplishment as they progress.

Alice removes all the complexity of learning an IDE and programming language syntax. It is drag-
and-drop programming. You'll see it is actually fun to do, and you can develop really cool and
sophisticated apps in Alice.

After the OOP topic has been introduced and readers feel comfortable with the material, we then
move into Xcode, where readers get to use their new OOP knowledge in writing Objective-C
applications. This enables readers to focus on the Objective-C syntax and language without
having to learn OOP at the same time.

How This Book Is Organized

You'll notice that we are all about successes in this book. We introduce the OOP and Logic
concepts in Alice and then move those concepts into Xcode and Objective-C. Most students are
visual and learn by doing. We use both of these techniques. We’ll walk you through topics and
concepts with visual examples and then take you step-by-step examples reinforcing these.

Often we will repeat previous topics to reinforce what you have learned and apply these skills in
new ways. This enables new programmers to re-apply development skills and feel a sense of
accomplishment as they progress.

The Formula for Success

Learning to program is an interactive process between you and your program. Just like learning
to play an instrument, you have to practice. You must work through the examples and exercises
in this book. Just because you understand the concept, doesn’t mean you will know how to apply
it and use it.

You will learn a lot from this book. You will learn a lot from working through the exercises in this
book. But you will really learn when you debug your programs. Spending time walking through
your code and trying to find out why it is not working the way you want is a learning process that
is unparalleled. The downside of debugging is it can be especially frustrating to the new
developer. If you have never wanted to throw your computer out the window, you will. You will
question why you are doing this, and whether you are smart enough to solve the problem.
Programming is very humbling, even for the most experience developer.

Like a musician, the more you practice the better you get. You can do some amazing things as a
programmer. The world is your oyster. It is one of the most satisfying accomplishments you can
have, seeing you app on the iTunes App Store. However, there is a price, and that price is time
spent coding.

Here is our formula for success:
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Believe you can do it. You'll be the only one who says you can’t do this. So don’t tell
yourself that.

Work through all the examples and exercises in this book.

Code, code, and keeping coding. The more you code, the better you'll get.

Be patient with yourself. If you were fortunate enough to have been a 4.0 student who
can memorize material just by reading it, this will not happen with Objective-C
coding. You are going to have to spend time coding.

DON'T GIVE UP!

The Development Technology Stack

We will walk you through the process of understanding the development process for your
iPhone/iPad apps and what technology is needed. However, it is helpful to briefly look at all the
pieces together: a sample iPhone app, in a Table View. See Figure 1.

-l ATET 7 [ (=)

iTunes Connect

iTunes App Store

App Telemetry

Localization

iPhone SDK 3.2 and iPhone SDK iOS 4
Cocoa/Cocoa Touch

Objective-C

Object Oriented Programming and Logic

Xcode Integrated Development Environment

Mac OS X 10.5 or 10.6 (Intel Based)

Figure 1. The iPhone/iPad technology stack

Required Software, Materials, and Equipment

One of the great things about Alice is it available on the three main operating systems used today:

Windows
Mac
Linux

The other great thing about Alice is it is free! You can download Alice at waw.Alice.org.
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Operating System and IDE

Although you can use Alice on many platforms, the Integrated Development Environment (IDE)
that developers use to develop iPhone/iPad apps Xcode, has to be an Intel-based Mac! The IDE is
free and is available on your Mac DVD operating system. The operating system has to be 10.5 or
later to develop iPhone apps, and 10.6 for iPad apps and iOS 4 apps.

Software Development Kits

You will need to download the iPhone/iPad IDE from Apple. This is available at
http://developer.apple.com/iphone. You will need to register as an iPhone developer.

When you are ready to upload your app to the iTunes App Store, you will need to pay $99/yr to do
this.

Dual Monitors

It is highly recommended that developers have a second monitor connected to their computer. It
is great to step through your code and watch your output window and iPad simulator at the same
time on dual, independent monitors. Apple hardware makes this easy. Just plug your second
monitor in to the display port of any Intel-based Mac, with the correct mini display port adapter,
of course, and you're able to have two monitors working independently from one another. See
Figure 2. Note it is not required to have dual monitors. You will just have to organize your open
windows to fit on your screen if you don’t.

Color LCD
« Show All Q

Display = Arrangement Color

To rearrange the displays, drag them to the desired position.
To relocate the menu bar, drag it to a different display.

__ Mirror Displays

\_/ Show displays in menu bar _ Gather Windows ) (_ Detect Displays (?\

Figure 2. Dual monitors



Book Forum

We have developed an online forum for this book at http://forum.xcelme.com, where readers can

go to ask questions of the authors while they are learning Objective-C. There you will find

answers to the exercises and additional exercises to help you learn.

[ INTRODUCTION

See Figure 3. Readers can also access answers to exercises and discover helpful links to help them
be successful iPhone/iPad develops and great amazing apps. So let’s get started!

xcelMe.com

xcelMe Training Center And Interactive Developer Forum.

{> Board index

O

How Access Your Course Webinars And How To Use The Forum

New students need to download the attached pdf and follow instructions to register for your
webinars after you purchase the class. Additionally, there are directions and updates on how to
access your course and forum, post questions, navigate the message board, watch training videos,
etc.

Moderator: gary.bennett

@)

Book -> Objective-C for Absolute Beginners: iPhone and Mac Programming Made Easy
Coming Summer 2010!! This forum contains all the assignments and questions readers may have
for each chapter.

Moderator: gary.bennett

@)

Free Live Webinars for iPhone Developers

This forum lists the schedule for upcoming live webinars for iPhone developers. Webinars are live
and have limited seats. Current and former students get first notifications. Seats for all others is
first-come-first serve.

The sessions are recorded and will be made available to current and former students on this forum.
Moderator: gary.bennett

Current Student & Alumni Recorded Webinars and More
This Forum is for current and former students
Moderator: gary.bennett

Interesting Technical News
News related to iPhone Development
Moderator: gary.bennett

Student/Instructor AppStore Applications
Applications that xcelme instructors and students have successfully posted on iTunes AppStore.
Moderator: gary.bennett

Marketing your app (Students Only)
Ideas on how to market your iPhone applications.
Moderator: gary.bennett

Intro to OOP and Logic (Students Only)
Introduction to Object Oriented Programming and Logic
Moderator: gary.bennett

SSACICHTAC,

Objective-C 2.0 for iPhone Developers (Students Only)
Objective-C 2.0 course for iPhone Developers. The 2nd Course in the series.
Moderator: gary.bennett

Figure 3. Reader Forum for accessing answers to exercise and posting questions for authors



Chapter

Becoming a Great
iPhone/iPad or Mac
Programmer

Now that you’re ready to become a software developer and have read the Introduction
of this book, you need to become familiar with some key concepts. Your computer
program will do exactly what you tell it to do, no more and no less. It will follow the
programming rules that were defined by the operating system and programming
language. Your program doesn’t care if you are having a bad day or how many times
you ask it to perform something. Your program will do whatever you tell it to do. Often,
what you think you’ve told your program to do and what it actually does are to different
things.

NOTE: If you haven't already, take a few minutes to read the Introduction to this book. You will
better understand why we are using the Alice programming language and how to be successful
in developing your iPhone/iPad and Mac apps.

Depending on your background, working with something absolutely black and white
may be frustrating. Many times, programming students have lamented, “That’s not what
| wanted it to do!” As you begin to gain experience and confidence programming, you’ll
begin to think like a programmer. You will understand software design and logic, and
you will experience having your programs perform exactly as you tell them to do as
enormously satisfying.

Thinking Like a Developer

Software development involves writing a computer program and then having the
computer execute the program. A computer program is the set of instructions that we
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want the computer to perform. Before we begin to write a computer program, it is
helpful to list the steps that we want our program to perform, in the order we want them
accomplished. This step-by-step process is called an algorithm.

If we want to write a computer program to toast a piece of bread, we would first write an
algorithm. This algorithm might look something like this:

1. Take the bread out of the bag.

2. Place the bread in the toaster.

3. Press the toast button.

4, Wait for the toast to pop up.

5. Remove the toast from the toaster.

At first glance, this algorithm seems to solve our problem. However, our algorithm leaves
out many details and makes many assumptions, for example:

1. What kind of toast does our user want? Does the user want white bread, wheat,
or some other kind of bread?

2. How does the user want the bread toasted, light or dark?

3. What does the user want on the bread after it is toasted: butter, margarine, honey,
or strawberry jam?

4. Maybe the user wanted another kind of toast, like French toast or garlic toast,
which is prepared by means other than a toaster.

5. Does this algorithm work for all your users in their cultures and languages?

Now, you might be thinking we are getting too detailed for just doing a simple toast
program. Over the years, software development has the reputation of taking too long,
costing too much, and not being what the user wants. This reputation came to be
because computer programmers often start writing their programs before they have
really thought through their algorithms.

The key ingredients to making successful applications starts with design requirements.
Design requirements can be very formal and detailed or a simple list on a piece of paper.
The importance of design requirements is they help the developer flesh out what the
application should do and not do when complete. Design requirements should not be
completed in a programmer’s vacuum but should be a collaboration between
developers, users, and customers.
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NOTE: If you take anything away from this chapter, take away the importance of considering
design requirements and user interface design before starting software development. This is the
most effective (and cheapest) use of time in the software development cycle. Using a pencil and
eraser is a lot easier and faster than making changes to code because you didn’t have others
look at the designs before starting to program.

Another key ingredient to your successful app is the user interface (Ul) design. Apple
recommends that you spend over 50% of the entire development process focusing on
the Ul design. The design can be simple pencil-and-paper layouts created using the
iPhone Application Sketch Book by Dean Kaplan (Apress, 2009) or on-screen layout
created with the Omni Group’s OmniGraffle software application with the Ultimate
iPhone Stencil plug-in. Many software developers start with the Ul design, and after
laying out all the screen elements and having many users look at paper mock-ups, they
then write out the design requirements from their screen layouts.

Once you have done your best to flesh out all the design requirements, laid out all the
user interface screens, and had the client(s) or potential customers look at your design
and give you feedback, coding can begin. Once coding begins, design requirements
and user interface screens can change, but the changes are typically minor and easily
accommodated by the development process. See Figures 1-1 and 1-2.

4.) \
[
L
/Savings (xx1772)
Business Accounts / Available Balance $123421 2
. [Present Basnos s2123.82
Business Checking (xx4327) ) |
Avaiabie Balance s210.22 /
Frasent Salance $4201 35 IRA (xx177)
Available Balance §123421 7
- Prosert Baanos $2123.22
Business Savings (xx1234) e —— $2123.22
Availaie Balanoa $1234.21
Frasent Balance §712327 Car Loan (xx172)
Curstanding Principle
Next Payment Amount
Personal Accounts Oue Date
= 7 Last Pay Amaunt
Checking (xx3423) Last Pay Date
Avaiiabie Balanos £2100
Fresent Salance saz201

Home Locations Comtact Us FAQ Log Out

Home Equity Loan (xx7672)
Quastanging Principle
Next Payment Amount
Due Date

Last Pay Amaunt

Last Pay Date

Figure 1-1. This is a Ul mock-up of the Account Balance screen for an iPhone mobile banking app before
development begins. This Ul design mock-up was completed using OmniGraffle.
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.all ATET 3G 12:46 PM =
Accounts Log Off
Checking
Checking (****7045)
Current Balance: $554.50 >
Available Balance: $539.33
Savings (****3428)
Current Balance: $500.00 7
Available Balance: $505.40

Line Of Credit

LOC CCR (****3163)
Current Balance: $922.91 7
Available Balance: ($920.81)
Loan

e, N
I Accounts Tra

Figure 1-2. This screenshot shows a completed iPhone mobile banking application as it appeared on the iTunes
App Store. This app is called Woodforest Mobile Banking.

Completing the Development Cycle

Now that we have our design requirements and user interface designs and have written
our program, what’s next? After programming, we need to make sure our program
matches the design requirements and user interface design and that there are no errors.
In programming vernacular, errors are called bugs. Bugs are undesired results of our
programming and must be fixed before released to the App Store. The process of
finding bugs in our programs and making sure the program meets the design
requirements is called testing. Typically, someone who is experienced in software
testing methodology and who didn’t write the app performs this testing. Software testing
is commonly referred to as Quality Assurance (QA). Figure 1-3 shows the complete
software development cycle.

NOTE: When an application is ready to be submitted to the iTunes App Store, Xcode gives the file
an .app extension, for example, appName . app. That is why iPhone, iPad, and Mac applications
are called apps. We will use “program,” “application,” and “app” to mean the same thing
throughout this book.

During the testing phase, the developer will need to work with QA staff to determine why
the application is not working as designed. The process is called debugging. It requires
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the developer to step through the program to find out why the application is not working
as designed. Figure 1-3 shows the complete software development cycle.

Release

Figure 1-3. The typical software development cycle

Frequently during testing and debugging, changes to the requirements (design) need to
occur to make the application more usable for the customer. Once the design
requirements and user interface changes are made, the process begins over again.

At some point, the application that everyone has been working so hard on must be
shipped to the iTunes App Store. Lots of considerations are taken into account when
this happens:

B Cost of development

B Competition

B Stability of the application
B Return on investment

There is always the give-and-take between developers and management. Developers
want the app perfect, and management wants to start realizing revenue from the
investment as soon as possible. If the release were left up to the developers, the app
would never ship to the App Store. Developers would continue to tweak the app forever,
making it faster, more efficient, and more usable. At some point, however, the code
needs to be pried from the developers’ hands and shipped to the user, so it can do what
it was meant to do.
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Introducing Object Oriented Programming

As discussed in detail in the Introduction to this book, Alice enables us to focus on
object oriented programming (OOP) without having to cover all the Objective-C
programming syntax and complex Xcode development environment in one big step.
Instead, we can focus on learning the basic principles of OOP and using those principles
quickly to write our first programs.

For decades, developers have been trying to figure out a better way to develop code
that was reusable, manageable, and easily maintained over the life of a project. OOP
was designed to help achieve code reuse and maintainability while reducing the cost of
software development.

OOP can be viewed as a collection of objects in a program. Actions are performed on
these objects to accomplish the design requirements.

An object is anything that can be acted on. For example, an airplane, person, or
screen/view on the iPad can all be objects. We may want to act on the plane by making
the plane bank. We may want the person to walk or to change the color of the screen of
an app on the iPad. Actions are all being applied to these objects; see Figure 1-4.

File Edit Tools Help

| %Play I | _:')jgndo || Redo I ﬂ

»E? camera
@3 light
@ ground
Q) carrier

# Q navyJet

[ island2

4«3~

Figure 1-4. These are two objects in an Alice application, a plane and aircraft carrier. Both objects can have
actions applied—take off and landing for the plane and “turn to port” and “ahead flank” for the aircraft carrier.

Like the play button in Alice, the Xcode integrated development environment (IDE)
enables us to run our application from within our programming environment See Figure
1-5.
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-ull Oper... = 10:40 PM

xcelMe Home

XCEIVE

Objective-C Course >
Cocoa Touch/Xcode Course >
iPhone SDK Course 1 >
iPhone SDK Course 2 >
Game Programming Course >

\

/|

Figure 1-5. This sample iPhone app contains UlTableView objects. Actions such as “rotate left” or “user did
select row 3” can be applied to this object.

Actions that are performed on objects are called methods. Methods manipulate objects
to accomplish what we want our app to do. For example, for our jet object in Figure 1-4,
we might have the following methods:

goup

goDown

bankLeft

turnOnAfterBurners
lowerLandingGear

For our iPhone application’s UITableView object in Figure 1-5, we could have the
following methods:

loadView

shouldAutorotateToInterfaceOrientation

numberOfSectionsInTableView

cellForRowAtIndexPath
didSelectRowAtIndexPath

All objects have data that describes those objects. Our properties hold values that
describe the state of the objects. This data is defined as properties. Each property
describes the associated object in a specific way. For example, the jet object’s
properties might be as follows:

altitude = 10,000 feet

heading = North
speed = 500 knots
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pitch = 10 degrees

yaw = 20 degrees
latitude = 33.575776
longitude = -111.875766

For our UITableView object in Figure 1-5, these might be our properties:

backGroundColor = Red
selectedRow = 3
animateView = No

An object’s properties can be changed at any time as our program is running, as the
user interacts with the app, or as the programmer designs the app to accomplish the
design requirements. The values stored in the properties of an object at a specific time
are collectively called the state of an object.

State is an important concept in computer programming. When teaching students about
state, Gary asks them to go over to a window and find an airplane in the sky. He then
asks them to snap their figures and make up some of the values that the plane’s
property might have at that specific time. Those values might be

altitude = 10,000 feet

latitude = 33.575776
longitude = -111.875766

Those values represent the state of the object at the specific time that they snapped
their fingers.

After waiting a couple of minutes, Gary asks the students to find that same plane, snap
their fingers again, and record the plane’s possible state at that specific point in time.

The values of the properties might then be something like this:

altitude = 10,500 feet
latitude = 33.575665
longitude = -111.875777

Notice how the state of the object changes over time.

Working with the Alice Interface

Alice offers a great approach in using the concepts that we have just discussed without
all the complexity of learning Xcode and the Objective-C language at the same time. It
just takes a few minutes to familiarize yourself with the Alice interface and begin writing
a program.

The Introduction of this book describes how to download Alice. Once it’s downloaded,
you need to open Alice. See Figure 1-6
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Alice (2.2 6/10/2009) -

File Edit Tools Help

%Play I Undo IL —y iedo I m

Welcome to Alice!

T

:

create new variable

amn .
pPS camera
: 93 light /[ Tutorial [ Recent Worlds [ Templates [Examples [Open a world
@ ground
Look In: 1U gwbennett |:| E
(] Desktop
(] Documents
[ Downloads
[ Family History
] Library
world's details (] Library 2
properties [methods [ functi (] Movies
3 Music
my first method 7 Pictures
File Name: | |
Files of Type: |A2W (Alice World Files) [+]
| Open I | Cancel I

Show this dialog at start

Refresh
I

- Wait print

1

Do in order Do together If/Else Loop While Forallin order For all together

Figure 1-6. /t is worth your time to click on the Tutorial tab to familiarize yourself with the Alice application and
user interface. Additionally, there are several great examples on the Examples tab.

Alice has great tutorials and examples that are highly recommended for developers to
work through, like the one shown in Figure 1-7.
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Alice (2.2 6/10/2009) - /Applications/Alice 2.2.app/Contents/Required/tutorialWorlds /IceSkaterWorld.a2w

Welcome to the Alice Tutoriall
This tutorial will introduce you
to the basics of Alice.

Click “next" to move to the
next step in the tutorial.

Figure 1-7. An Alice tutorial describing the user interface

Technically speaking, Alice is not a true IDE like Xcode, but it is pretty close and a whole
lot easier to learn than Xcode. A true IDE combines code development, user interface
layout, debugging tools, documentation and simulator/console launching for a single
application; see Figure 1-8. However, Alice offers similar look, feel, and features to
Xcode. This will serve you well later when we start writing Objective-C code.

m| CocoaClasses.m - TableExample
| simulator - 3.2 | Debug | | Ay TableExample ) (@ [ - | A B &E B 5 o Qv String Matching
Overview Active Target Action Breakpoints Build Build and Debug Clean All Editor SCM Organizer Tasks  Info Search
& Groups & Files Il 4 Code @  File Name NEY SR
M v I TableExample | - =
[ Classes I
» [ Models iPhone Simulator
¥ Views
¥ (| Controllers
» (] Objective-C Course
¥ [_] CocoaCourse
| CocoaClasses.h
| CocoaClasses.m
4| CocoaClass1Controller.h
i CocoaClass1Controller.m
] CocoaClass1Controller.xib
[u] CocoaClass2Controlier.h
| CocoaClass2Controller.m
[4] CocoaCiass2Controller.xib
] CocoaClassSController.h
w| CocoaClass5Controller.m
| CocoaClass6Controller.h
] CocoaClass6Controller.m
A CocoaClass6Controller.xib
\| CocoaClass7Controller.h
] CocoaClass7Controller.m
] CocoaClass7Controller.xib
] iPhoneSDK1 Course
4| IPhoneSDK1Classes.h
) IPhONeSDK1Classes.m
| IPhoneSDK1Class1.h
w] IPhoneSDK1Class1.m
] (PhoneSOK1Class1.xib
¥ (] iPhoneSDK2 Course
| HomeViewController.h
|u] HomeViewController.m
| SecondViewController.h
| SecondViewController.m
[w| TableExampleAppDelegate.m
| TableExampleAppDelegate.h
» [ Other Sources.
¥ || Resources-iPhone
StateNames.sqlite .
] Mainwindow.xib

GDB: Running... @Succeeded

Figure 1-8. The Xcode integrated development environment (IDE)) with the iPad Simulator
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In the next chapter, we will go through the Alice interface and write our first program.

Summary

Congratulations, you have finished the first chapter of this book. It is important that you
have an understanding of the following terms, because they will be reinforced
throughout this book:

®  Computer program
Algorithm

Design requirements
User interface

Bug

Quality assurance (QA)
Debugging

Object oriented programming (OOP)
Object

Property

Method

State of an object

Integrated development environment (IDE)

Exercises

B Write an algorithm for how a soda machine works, from the time when a coin is
inserted until a soda is dispensed. Assume the price of a soda is 80 cents.

m  Write the design requirements for an app that will run the soda machine.



Chapter

Programming Basics

This chapter will focus on the building blocks necessary to become a great Objective-C
programmer. We are going to use the Alice user interface, write our first Alice program,
explore some new OOP terms and write our first Objective-C program.

NOTE: We want to introduce new concepts in Alice that later enable you to use these concepts in
Objective-C. We believe this unique approach will help you learn the concepts quickly, without
discouragement, and give you a great foundation to build on.

Taking a Tour with Alice

Alice’s 3D programming environment makes it easy to write your first program using
some of the principles that you learned about in Chapter 1. First, you need to learn a
little more about Alice’s user interface. When we first launch Alice, we are presented
with a screen that looks like Figure 2—-1.

You can start with the default blue sky and green grass template or pick another
template with different backgrounds. Feel free to explore and have fun. This is where we
will spend most of our time and write our first Alice application.

The Alice user interface is set up to help us efficiently write our applications. The user
interface is very similar in form and function to the Xcode IDE. We will now explore the
major sections of Alice.
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