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Introduction

The Xcode Tools contain everything you need to create Mac OS X and iOS applications.
As powerful as the Xcode Tools are, they can be difficult to learn. Most Mac OS X and iOS
development books focus on Cocoa and Cocoa Touch programming, as they should. They
teach enough Xcode for you to create the projects in the book. But there’s more to writing
real applications than writing code. Real applications must be tested and debugged to make
sure they run properly and must be profiled to make sure they run fast enough. A Cocoa or
iOS programming book isn’t going to show you how to profile your program or find memory
leaks in it.

Xcode Tools Sensei picks up where other books leave off. It teaches the Xcode Tools, not a
particular language or programming framework. By reading this book you can spend more
time writing, debugging, and profiling your applications and less time searching and reading
documentation.

Getting Xcode 4

Xcode Tools Sensei covers Xcode 4, which requires an Intel Mac running Mac OS X 10.6
or later. You can download the latest version of Xcode from the Mac App Store. When you
download Xcode from the App Store, it is installed in your Applications folder.

Use Apple’s developer site to download older versions of Xcode. The most common reason
to download an older version of Xcode is that you're running an older version of Mac OS X.
If you're running Mac OS X 10.7 or later, you must sign up for a free ADC membership to
download Xcode from Apple’s developer site. If you are running Mac OS X 10.6, you must
be a member of one of Apple’s paid developer programs, iOS or Mac, to download Xcode
4. Xcode 4.2 is the latest version that runs on Mac OS X 10.6.

Xcode 4.3 and later versions are packaged as a single application that you install in your
Applications folder. Older versions require you to run an installer. In most cases after running

the installer, you can find Xcode in the following location:

/Developer/Applications

22



Xcode Tools Sensei 23

Accessing Other Developer Tools

Starting with Xcode 4.3, Apple packages Xcode as a single application instead of creating a
Developer folder on your startup disk. The change in packaging makes finding the other
developer tools more difficult. You can launch other developer tools, such as Instruments,
by choosing Xcode > Open Developer Tool.

The Mac OpenGlL tools | cover in the book are not packaged with Xcode. Choose Xcode >
Open Developer Tool > More Developer Tools to go to Apple’s developer downloads page.
Download the Graphics Tools for Xcode package to install the OpenGL tools. If you want
to compile code from the command line, download the Command Line Tools for Xcode
package.

The Book’s Contents

Chapter 1 covers Xcode projects. In this chapter you will learn how to create a project, add
files to a project, create workspaces, and use the Organizer. You will also learn about the
types of projects you can create in Xcode and Xcode’s project window.

Chapter 2 covers code editing. Some of the topics covered in this chapter include Xcode’s
editor, code completion, code snippets, tabbed editing, refactoring tools, and reading
developer documentation.

Chapters 3 and 4 cover Interface Builder, which is now integrated with Xcode in Xcode
4. In Chapter 3 you will learn how to use Interface Builder to create user interfaces for
Mac applications. In Chapter 4 you will learn how to use Interface Builder to create user
interfaces for iOS applications.

Chapter 5 covers Xcode’s data modeling tools, which work with the Core Data framework.
In this chapter you will learn how to create data models and mapping models, which migrate
data from an older version of a data model to a newer version.

Chapter 6 covers building projects. Some of the topics covered in this chapter include the
project editor, targets, build settings, schemes, configuration settings files, and static analysis.

Chapter 7 covers debugging. In this chapter you will learn how to set up your scheme for
debugging, set breakpoints, view variables, step through code, and use the debug console
with both GDB and LLDB.
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Chapter 8 covers version control using git and Subversion. Some of the topics covered in
this chapter include creating a version control repository, adding an Xcode project to a
repository, viewing changes in versions of a file, adding files to a repository, committing
changes to a repository, branching, pushing to and pulling from remote git repositories, and
snapshots.

Chapter 9 covers Instruments, which is a tool for tracing applications. With Instruments you
can do things like check for memory leaks, find out how much memory your application is
using, and determine where your application is spending its time.

Chapter 10 covers command-line debugging tools: £fs usage, sc_usage, vmmap, heap,
leaks, and malloc_history. If you've never heard of these tools before, don't worry.
After reading Chapter 10 you'll become intimately familiar with them.

Chapter 11 covers the OpenGL tools: OpenGL Profiler, OpenGL Driver Monitor, OpenGL
Shader Builder, and OpenGL ES Performance Detective. OpenGL Profiler profiles and
debugs OpenGL applications. OpenGL Driver Monitor displays realtime statistics about
your graphics card. OpenGL Shader Builder is the tool to create OpenGL shaders to give
your OpenGL applications more control over drawing a scene. OpenGL ES Performance
Detective investigates your OpenGL ES application for possible performance problems. If
it finds a problem, OpenGL ES Performance Detective lists the most likely causes of the
problem.

Xcode Preferences

Throughout the book | make references to Xcode’s preferences, such as its Text Editing
preferences. Choose Xcode > Preferences to open Xcode’s preferences window. Xcode’s
preferences window has the following sections:

General
Behaviors

Fonts and Colors
Text Editing

Key Bindings
Downloads
Locations

Older versions of Xcode may have Documentation and Source Trees preferences instead
of Downloads preferences. Older versions of Xcode may also have Distributed Builds
preferences.
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What the Reader Needs to Know

| assume the reader has some experience writing Mac or iOS programs. Mac OS X and iOS
development are large topics. There is no way | could adequately cover programming and
the Xcode Tools in one book.

Those of you new to programming, Mac development, or iOS development should buy
another book or two in addition to this book. You can find programming books and reviews
at Amazon. | also provide links to publishers in the following post on my blog:

http://meandmark.com/blog/2010/01/getting-started-with-mac-
programming/

Some Things to Keep in Mind as You Read This Book

The Xcode Tools have multiple methods to perform many tasks. Rather than detail each
possible way to accomplish a task, | usually mention only one of the methods in the chapter
text. Just because | mention one way to do something doesn’t mean the other methods are
worse. You may find it easier to complete a task differently than the way | explain in the
book.

Apple is constantly making changes to the Xcode Tools. The constant changes mean that
screenshots, labels, control names, and menu item names in the book may be different than
what you see on your Mac.

I mention right-clicking many times in the book. Every Intel Mac should have either a mouse
or a trackpad that allows right-clicking to open contextual menus. If your mouse or trackpad
doesn’t support right-clicking, hold down the Control key while clicking to open contextual
menus.

Xcode 4.4 and 4.5 are available for both Mac OS X 10.7 and 10.8. Some XCode 4.4 and 4.5
features may not be available in Mac OS X 10.7. Xcode 4.1 and 4.2 are available for both
Mac OS X 10.6 and 10.7. Some Xcode 4.1 and 4.2 features may not be available in Mac
OS X 10.6.

For the latest updates go to this book’s official website.

http://www.meandmark.com/xcodebook.html

If you have any questions or comments about the book, feel free to email me at the address
below. I'll do my best to answer any questions.

xcodebook@meandmark.com
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Xcode Projects

Every program you create in Xcode requires a project, even a simple command-line program
with one file. Because every program requires a project, covering projects is a good way to
start the book. After reading this chapter you will know how to create a project and add files
to a project. You will also become familiar with Xcode’s project window.

Creating a Project

For most of you, the first you’ll do when you start with Xcode is create a project. An Xcode
project contains your program'’s source code files and other files, such as xib files, Xcode
needs to build a working program. When you launch Xcode, a welcome window opens that
gives you the option of creating a new project. You can also choose File > New > Project to
create a new project. Creating a project is a three-step process.

Step 1: Choose the Type of Project You Want to Create

When you create a new project, the New Project Assistant opens, which you can see in
. On the left side of the window is a list of project categories. Xcode has the

following project categories:

Application

Framework and Library

Application Plug-in

System Plug-in

Other

iOS Application

iOS Framework and Library

iOS Other, which lets you create an empty project or in-app purchase content.

Categories ———==,, === - —— Project Templates

Figure 1.1

Descriptions AP

New Project Assistant
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I will go into greater detail on the types of projects shortly, but most of you will be making
application projects. Selecting a category shows the projects you can create for a given
category. When you select a project, a description appears at the bottom of the New Project
Assistant. After choosing the type of project you want to make, click the Next button to
move on to Step 2.

Step 2: Choose a Product Name

What you can do in Step 2 depends on the type of project you select in Step 1, but choosing
a product name is one thing you will do for every project. The product name is the name
of what Xcode builds. For an application the product name is the application name. The
product name is also the name Xcode gives the project file.

Xcode 4.4 adds an Organization Name text field for most project templates. The name you
enter in the text field appears in the copyright notice at the top of new source code files
Xcode adds to the project.

Many Xcode project templates let you specify a company identifier along with the product
name. The company identifier uniquely identifies you as the creator of the product. It takes
the following form:

com.CompanyName
You can use your name as a company name if you don’t work for a company.

If your project uses the Cocoa or Cocoa Touch frameworks, you will see a checkbox named
Include Unit Tests. Selecting this checkbox tells Xcode to add a unit testing bundle target to
your project. Select the checkbox if you're going to unit test your project.

Projects that use the Cocoa and Cocoa Touch frameworks should see a Use Automatic
Reference Counting checkbox. Selecting the checkbox tells Xcode to use automatic reference
counting, which simplifies memory management in Objective-C applications. | recommend
using automatic reference counting for new projects.

Cocoa and iOS applications may see a Class Prefix text field. If you enter a prefix in this field,
Xcode adds the prefix to any classes and class files you create in the project. An example
of a class prefix is the NS prefix used in many Cocoa classes. If you enter XYZ for a Cocoa
application project, Xcode adds the files XYZAppDelegate.h and XYZAppDelegate.m to
the project. The name of the class in this case is XYZAppDelegate.

As | said at the beginning of this section, the choices you can make in Step 2 depend on
the type of project you create. Some examples of the choices you can make include the
following:
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e Using Core Data in Cocoa applications and some iOS applications.
e The language to use for a command-line tool.

e The type of library to create for a library project: static or dynamic.
e Creating a document-based Cocoa application.

e Picking the device for iOS applications: iPhone or iPad.

After making your choices, click the Next button to move on to the final step.

Step 3: Save the Project

Tell Xcode where you want to store the project and click the Create button. Congratulations!
You've created an Xcode project.

At the bottom of the Save panel you will see a checkbox named Create local git repository
for this project. If you select this checkbox, Xcode creates a git repository for your project
and places the project under version control. A version control system tracks the changes
made to files and who made the changes. Read Chapter 8, ['Version Control’], for more
information on version control.

If you're learning programming, you don’t need to create a git repository for your project.
Larger projects and projects with a long lifespan are the types of projects that would benefit
from creating a git repository.

The Project’s Contents

After creating a project, you should see its contents on the left side of the project window.
What Xcode includes in a project depends on the type of project you create. Xcode includes
the following files for a Cocoa application:

e ThreeObjective-Csourcecodefiles:main.m AppDelegate.h,andAppDelegate.m.
The app delegate files may have the name of your project as a prefix.

e The Cocoa framework.

e Axib file, MainMenu.xib, containing the user interface. Select the xib file to build
the user interface.

e Two property list files, Info.plist and InfoPlist.strings. The property list
files may have the name of your project as a prefix, like ProjectName-Info.
plist. Property list files are XML files that consist of key/value pairs. The key stores
the property name, and the value stores the property’s value. The Info.plist file
contains information about the application, such as its name and version number.
The InfoPlist.strings file contains localized application information, such as
a copyright notice. There will be one InfoPlist.strings file for each spoken
language your application supports.
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e A prefix header, ProjectName-Prefix.pch. Xcode precompiles the header files in
the prefix file, which makes your project compile faster.

e Arrich text file, Credits.rtf, that lets you credit everyone who helped create the
application.

Each project type includes its own set of files. A Core Data application is going to use the
Core Data framework along with the Cocoa framework. It also will include a data model file
with the extension .xcdatamodeld. A C++ command-line application won’t include any
frameworks or xib files. What's important to know is each of Xcode’s project types provides
a starting point for writing your own programs. You can focus on writing code rather than
worrying about forgetting a framework.

Assuming you choose a Cocoa application project, you can run it without writing any
additional code. If you're getting antsy to do something on the computer, you can test
my previous statement by clicking the Run button on the left side of the project window
toolbar. Xcode will compile the source code and run the application, which displays a blank
window on the screen.

Application Projects

Application projects enable you to create Mac applications that can be launched from
the Finder. You can create GUI applications using the Cocoa framework or command-line
applications that run in the Terminal application. If you're learning programming or learning
Mac development with Xcode, you'll be creating application projects.

Cocoa Projects

You have a choice of two Cocoa projects: Cocoa Application and Cocoa AppleScript
Application. The Cocoa application project uses Objective-C as its programming language.
Objective-C is Cocoa’s native language and is the language to use if you're not sure about
what language to use.

As its name implies, the Cocoa AppleScript application project lets you write a Cocoa
application in AppleScript. AppleScript is good for small applications, but it's not suited
for large applications. AppleScript was designed for writing scripts to automate other
applications, not for writing large applications.
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Document and Non-Document Applications

Cocoa applications give you the option of creating an application or a document-
based application. The difference between the two application types is document-based
applications can have multiple documents open at one time. Text editors, spreadsheets, and
web browsers are examples of document-based applications; you can have five documents
open at once. iPhoto is an example of an application; you don’t open five windows with
each one displaying a different photo. If your application creates a new window when the
user chooses File > New, you should create a document-based application.

If you create a document-based Cocoa application, Xcode asks you for the name of the
document class, which is a subclass of NSDocument. Xcode creates a source code file and
a xib file with the document class name you supply. Xcode also asks you for a file extension
for the documents your application creates.

Core Data Applications

Core Data application projects are Cocoa applications that use the Core Data framework.
The Core Data framework makes creating data structures for your Cocoa applications easier.
Core Data lets you use Xcode’s modeling tools to define your program'’s data structures
instead of writing code. Read Chapter 5, ['Modeling Tools’}, for more information on Xcode’s
modeling tools.

If you decide to use Core Data in a Cocoa application project, you have the option to
include a Spotlight importer. Your application would require a Spotlight importer if it uses a
custom document format and you want Spotlight to be able to find your application’s files
when the user searches in the Finder.

Command-Line Tool Projects

Command-line tool projects create programs that run from the Terminal application instead
of the Finder. If you're learning C, C++, or Objective-C, command-line tool projects are
perfect. They let you use the standard C and C++ functions to print output on the screen.
Those functions don’t work with graphical user interfaces like Mac OS X's. By using a
command-line tool project, you can learn the language without having to deal with the
complexity of writing Mac programs. You can write command-line tool programs in C, C++,
or Objective-C. Use the Type pop-up menu to choose the language. Choose Foundation to
create an Objective-C program.

You can also create command-line tool projects that use the Core Data, Core Services, and
Core Foundation frameworks. Most Core Data applications work with the Cocoa framework,
but you can use Core Data to write a command-line program.
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Core Services contains the operating system services that have nothing to do with a
program’s user interface, such as networking, file management, memory management, and
multiprocessing. Higher-level frameworks like Cocoa sit on top of Core Services. The Core
Foundation framework is the C language equivalent of the Foundation framework. It allows
C and C++ programs to take advantage of the Foundation framework.

Framework and Library Projects

The projects in the Framework and Library group are meant for reusable code. The code
could be used by you in multiple projects or it could be used by developers all over the
world in their projects. There are three categories of projects in the Framework and Library
group: libraries, frameworks, and bundles.

Libraries

You can write libraries in C, C++, or Objective-C. If your library is going to be used on
operating systems other than Mac OS X, use a C or C++ library project.

When you create a library project, you must choose between creating a static or a dynamic
library. A static library is linked to an application when compiling the application. A dynamic
library is linked when the application runs. Static libraries are easier to use, but dynamic
libraries can save memory if multiple running applications use the same library. Suppose
you have a library that five running applications use. A static library would load five copies
of the library, one for each application. A dynamic library would load one copy, shared by
the five running applications.

Frameworks

Frameworks are similar to dynamic libraries, but they also contain header files and resource
files. Frameworks are easier to use than dynamic libraries. The problem with frameworks is
they work only on Mac OS X. Frameworks are a good choice for reusing Cocoa code.

Bundles and XPC Services

You use bundle projects most often to create plug-ins, programs other applications use
to add features to the application. Lots of applications support plug-ins, such as iPhoto,
Photoshop, Maya, and REAL Studio. Bundles can be created using the Cocoa and Core
Foundation frameworks.



32 Chapter 1: Xcode Projects

An XPC service provides a low-level method of interprocess communication that is
compatible with Apple’s Grand Central Dispatch technology. Apple’s Daemons and Services
Programming Guide, which is part of Apple’s developer documentation, has more information
on XPC services.

Application Plug-in Projects

The Application Plug-in group has project templates to create plug-ins for Automator,
Address Book, Installer, and Quartz Composer. The Automator plug-in project lets you
create Automator actions. An action is a loadable bundle that performs one task. Create
workflows in Automator by linking actions together. Use workflows to automate tasks in
your application and other applications. You can write Automator actions using AppleScript,
Objective-C, or shell scripts.

System Plug-in Projects

The system plug-in projects are lower level than the application plug-in projects.

Generic C++ plug-in

Generic kernel extension

Image unit plug-in

[OKit driver

Preference pane

Quick Look plug-in

Screen saver

Spotlight plug-in

Sync schema (removed in Xcode 4.4)

Use the generic C++ plug-in project if you need to write a plug-in that isn’t covered by the
other projects in the System Plug-in group.

The generic kernel extension project lets you write a kernel extension. Kernel extension
programming is low-level operating system programming with the potential to wreck your
computer so be careful if you choose to write a kernel extension.

The image unit plug-in project creates a plug-in for Core Image. Core Image is a Mac OS X
technology for applying effects and filters to images.

Use the IOKit driver project to write drivers for peripherals like joysticks, gamepads, printers,
and scanners.
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The preference pane project lets you build a preference pane, which is a plug-in for the
System Preferences application. Choose Apple > System Preferences to launch System
Preferences.

If you have a custom document type, a Quick Look plug-in for that document type lets the
user examine a document by choosing File > Quick Look in the Finder.

The screen saver project lets you write a Mac screen saver.

The Spotlight plug-in project is used to import metadata from a file. If your application uses
a custom file type and you want it to be searchable in the Finder using Spotlight, create a
Spotlight plug-in.

The sync schema project lets you build a schema to synchronize data between your
application, other applications, and other devices. Suppose you have an application the
user has installed on a desktop Mac. With a sync schema the user could synchronize their
data with a laptop, cell phone, or iPod.

Other Projects

There are three possible templates in the Other group: empty project, external build system
project, and in-app purchase content project. External build system projects use a program
other than Xcode to build the projects. There are two cases where you would use an external
build system project. The first case is when you want to use a different build system than
Xcode’s to build your project. This situation occurs most often when you’re writing software
for multiple operating systems. Build systems like make, SCons, and CMake let you build
your program in a cross-platform manner. You can use one of these build systems to build a
Mac application in Xcode, a Windows application in Visual Studio, and a Linux application
in Eclipse.

The second case to use an external build system project is when you're writing a program
in a language other than the ones for which Xcode supplies compilers: AppleScript, C, C++,
and Objective-C. An external build system project lets you use Xcode to write code in any
programming language, as long as you install that language’s compiler on your Mac. Mac
OS X ships with Java, Perl, Python, and Ruby so you don't have to install anything to use
those languages.

When you choose to create an external build system project, Xcode asks you for the path
to the build tool you're going to use to build the project. The initial tool is make. If you're
going to use a different tool to build your project, enter the path to the tool in the Build Tool
text field.
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Xcode 4.4 adds the in-app purchase content project template for both Mac and iOS
applications. Because in-app content requires an app, most of you will add an in-app
purchase content target to an application project instead of creating a new project. Refer
to the ["Adding Targets] section in Chapter 6, ['‘Building Projects’], for more information on
adding targets to a project.

i0OS Application Projects

The iOS Application group has project templates to write applications that run on the iPhone,
iPod Touch, and iPad. Xcode has the following iOS application templates:

Master-detail application
OpenGL game
Page-based application
Single view application
Tabbed application
Utility application
Empty application

Master-detail applications usually contain a master list of items. Selecting an item from the
list displays information about the selected item. The master-detail application template
includes a navigation controller to display the master list of items. The template also includes
a split view for iPad applications.

The OpenGL game template includes the OpenGL ES framework. If you're writing a game
or an application that requires high-performance graphics, use the OpenGL game template.

The page-based application template includes a page view controller, which simplifies
dealing with multiple pages of information in your application. The single view application
template is for iOS applications that use only one view.

The tabbed application template includes a tab bar and a view controller for the tab bar. If
your application uses a tab bar, choose the tabbed application template.

The utility application template is used to write simple applications that do not require
much input from the user. An example of a utility application is an application that provides
a five-day weather forecast.

The empty application template provides a window and an application delegate. You can
use this template as the starting point for any iOS application.
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Devices

When you choose a product name for your iOS application project, you should see a Devices
pop-up menu. The menu determines the devices your application supports and determines
the xib file Xcode creates for you. If you pick iPad, Xcode gives you an iPad xib that includes
an iPad-sized main window. If you pick iPhone, Xcode gives you an iPhone xib that includes
an iPhone-sized main window. If you pick Universal, Xcode creates two xib files: one for
iPhone and one for iPad.

Creating a universal application is easy. All of the iOS application templates can create
a universal application that runs on both iPhones and iPads. Choose Universal from the
Devices menu.

Core Data

Several of the iOS application templates give you the option to use Core Data. Core Data
lets you use Xcode’s modeling tools to define your program'’s data structures instead of
writing code. If you can use Core Data, there will be a Use Core Data checkbox below the
Product Name text field. Select the checkbox to use Core Data. If you decide to use Core
Data, Xcode adds the Core Data framework and a data model to the project.

Storyboarding

When naming your project, you should see a Use Storyboards checkbox. Selecting the
checkbox tells Xcode to add storyboard files to your project instead of xib files. Storyboards
allow youto view all your application’s screens in one place. Read the section ['Storyboarding’]
in Chapter 4, ['Creating User Interfaces for iOS Applications’], for more information on
storyboarding.

iOS Library Projects

The library project template lets you create a static library using the Foundation framework.
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Project Window

The project window, shown in Figure 1.2, is your project’'s home when working in Xcode. It

has the following components:

Toolbar
Navigator
Editor
Utility area
Debug area

All five areas of the project window may not be visible initially. Use the View menu or the
View buttons on the project window toolbar to control what appears in the project window.
The View menu also lets you go to specific areas of the project window, such as going to a
specific navigator.

Toolbar

At the top of the project window is the toolbar, which provides you easy access to tasks you
perform most. On the left side of the toolbar are controls related to running your program
in Xcode. There are buttons to run your program and stop running it. Next to the Run and
Stop buttons is the Scheme menu. A scheme lets you control how Xcode builds, tests, and
launches your project. | cover schemes in more detail in Chapter 6, ['Building Projects’}; read

the section.

Navigator L == s — Toolbar
Selector Bar T ———— BP0,
— = Selector Bar
Navigator ———— e =_
- Utility Area
Fitor . Library
=== Selector Bar
Debug Area :
Figure 1.2

Project window
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Next to the Scheme menu is a Breakpoints button that toggles your breakpoints. Initially
any breakpoints you set are deactivated. Clicking the Breakpoints button activates the
breakpoints you set, and Xcode runs your project in the debugger when you click the Run
button. Clicking the button a second time deactivates the breakpoints, and Xcode runs your

project outside the debugger. Chapter 7, fDebugging’}, has more information on debugging
and breakpoints.

In the center of the toolbar is the status area. It shows the progress of time-consuming tasks
like downloading documentation.

On the right side of the toolbar are three sets of buttons: Editor, View, and Organizer. The
Editor group has three buttons and tells Xcode what editor to use: standard, assistant, or
version. The standard editor gives you one large area for editing. The assistant editor splits
the editor in two. For source code files the assistant editor shows the file and its counterpart.
If you select a header file in the navigator, the assistant editor shows both the header file
and its corresponding implementation file. The version editor works only with files under
version control. It lets you compare versions of a file. You can also use the View menu to
pick your editor by choosing View > Standard/Assistant/Version Editor > Show Standard/
Assistant/Version Editor.

The View group of buttons determines what project views are visible. The first button toggles
the navigator. The second button toggles the debug area. The third button toggles the utility
area. You can also use the View menu to hide and show the navigator, debug area, and utility
area.

The Organizer group isn't really a group because it has only one button. Clicking it opens the
Organizer window. Read the section later in this chapter for more information
on the Organizer.

Navigator

Xcode projects have a lot of information to track. The information you want to access
depends on what you're currently doing. When you're writing code, you want access to the
files in the project. When you build your project, you want access to compiler errors and
build logs. When debugging, you want access to the breakpoints you set. The navigator lets
you quickly access different areas of your project.

Above the navigator is the navigator selector bar. The navigator selector bar has buttons to
pick the navigator to show. The selector bar has the following buttons, running from left to
right:
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* Project navigator

e Symbol navigator

e Search navigator

* Issue navigator

e Debug navigator

e Breakpoint navigator
* Log navigator

You can also go to a specific navigator by choosing View > Navigators.

Project Navigator

When you create a new project, the project navigator is the navigator you see. The project
navigator shows the files in your project. Selecting a file from the project navigator opens
the file in the editor.

The project navigator initially shows all the files in the project. At the bottom of the navigator
are controls to filter what appears in the project navigator. The search field lets you enter
text. If you enter .m in the search field, the project navigator shows all the Objective-C
implementation files in your project.

Next to the search field are three tiny buttons. Clicking the first button tells Xcode to show
recently edited files in the project navigator. Clicking the second button tells Xcode to show
files with source control status, files that are different from the version in the version control
repository. If your project is not under version control, clicking the second button hides all
the files in the project navigator. Clicking the third button tells Xcode to show only files with
unsaved changes.

Project Navigator Groups

When you examine your project’s contents in the project navigator, you should see some
folders. These folders are groups, which help you organize your project’s files in Xcode.
Groups do not correspond to folders in the file system; they exist only in Xcode.

You can create your own groups by right-clicking in the project navigator and choosing
New Group. If the New Group menu item is disabled, make sure you right-click on a file
or folder. The menu item is disabled if you right-click below the project’s files. Selecting
some files, right-clicking, and choosing New Group from Selection creates a new group and
places the selected files in the group. Dragging a file from the project navigator to the folder
adds the file to the group.
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Select the group in the project navigator and either click or press the Return key to rename
the group. Select the group and press the Delete key to remove the group. If you have files
inside the group, deleting the group also deletes the files in the group. If you don’t want to
delete the files, drag them out of the group before you delete the group.

Symbol Navigator

The symbol navigator allows you to view the symbols in your projects. Examples of symbols
are classes, variables, functions, data structures, and enumerated data types. The symbol

navigator has the following groups, shown in[lable 1.1|:

Xcode initially shows only classes in the symbol navigator. To see the other groups, go to
the bottom of the symbol navigator. There is a group of three tiny buttons next to the search
field. Click the left button, the one with the letter C, to show the other groups.

For each group listed inTable 1.1], Xcode tells you the number of that group defined in the
project and the number defined in the system. Examples of system-defined symbols are
symbols from the Cocoa framework and symbols from the Standard C Library. Normally the
number of system-defined symbols is larger than the number of project-defined symbols. A
small Cocoa application might have 5-10 classes in the project and have several hundred
system classes because the Cocoa framework is large.

Table 1.1 Symbol Navigator Groups

Symbol Type | Description

Classes Classes and their members. The Classes group is the one Objective-C
and C++ developers will use the most.

Protocols Objective-C protocols. A protocol is a list of methods for another class
to implement.

Functions Functions that are not member functions of a class, such as C functions.

Structs C structures.

Unions C unions, which are similar to structs, but only one field of the data
structure is stored in memory at one time.

Enums Enumerated data types that use the enum statement.

Types User-defined data types. If you use the typedef statement to define

data types, they appear under Types.
Globals Global variables.
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Click the disclosure triangle next to an entry to see its contents. Xcode initially shows only
project-defined symbols. Selecting a symbol from the symbol navigator opens the symbol’s
file in the editor and takes you to the symbol.

There are two buttons above the symbol navigator: Hierarchical and Flat. Clicking the
Hierarchical button shows a hierarchical symbol listing. Clicking the Flat button provides
one flat list of symbols in alphabetical order.

Filtering the Symbol Navigator’s Contents

There are two ways to filter what appears in the symbol navigator. First, you can enter text
in the search field. Symbols matching the text you entered appear in the symbol navigator.

Second, you can use the three tiny buttons next to the search field to filter. The buttons from
left to right are the following:

e Show only class symbols. Clicking this button shows a list of classes and hides the
other groups. Showing only class symbols can help for Objective-C applications that
don’t have many entries for anything besides classes.

e Show only project-defined symbols. Clicking this button hides system-defined
symbols. Showing only project-defined symbols allows you to focus on the symbols
in your code. It also improves symbol navigator performance because Xcode doesn’t
have to show the system-defined symbols.

e Show containers only. Clicking this button affects the Classes group. Showing
containers lists each class in the symbol navigator, but does not show the members
of each class.

Search Navigator

The search navigator is used for project-wide search. Choose Edit > Find to search a single
file. Start entering your search term in the search field. A menu opens that has two sections:
search in project and search in project and frameworks. In both sections you can find text
containing the search term or find text starting with the search term. Finish entering the
search term and either choose an option from the menu or press the Return key.

Xcode groups the search results by file. Selecting a search result opens the file in the editor
and takes you to the result.
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Customizing Your Search

Clicking the magnifying glass button in the search field and choosing Show Find Options
brings up options in the search navigator for you to customize your search. You have the
following options:

e Style: textual or regular expression. A regular expression is a string that describes a
search pattern. If you are unfamiliar with regular expressions, use a textual search.

e Hits must: contain, start with, match, or end with search term.

e Case: ignore or match. Suppose you enter the search term string. If you ignore the
case the search navigator displays results for string, String, and STRING. If you
match case, the search navigator displays results for string only.

e Find in: workspace or custom. The ['Find Scopes’] section shows how to create a
custom find.

e Checkbox to search linked frameworks. Searching linked frameworks can bring up
lots of results.

Xcode 4.4 adds two styles for searching your project’s symbols: symbol definitions and
symbol references. When you use symbol definitions, the search navigator generates a listing
for each place in your code that defines the symbol. When you use symbol references, the
search navigator generates a listing for each place in your code that refers to the symbol.
Symbol references generate more listings than symbol definitions.

Suppose you search for a function in your project named DoSomething. If you search symbol
definitions, the search navigator displays one listing where you defined DoSomething in
the header file and another listing where you wrote the code for DoSomething in the
implementation file. If you search symbol references, the search navigator creates the two
listings it creates for symbol definitions, plus a listing for each place in your code that calls
DoSomething.

Xcode 4.4 adds the ability to insert a pattern into the search field. Click on the magnifying
glass icon in the search field and choose Insert Pattern. Inserting a pattern allows you to
search for things like tabs, white space, hexadecimal digits, email addresses, and URLs. You
can add patterns to a search term to fine tune the search results.

Find Scopes

Create a find scope when searching in the workspace is not good enough. To create a find
scope, choose Custom from the Find in menu in the search navigator.
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When you choose Custom from the Find in menu, a sheet opens where you create find
scopes. shows an example of the find scope sheet. On the left side is a list of find
scopes. The list is empty if this is the first find scope you're creating. Click the + button to
add a find scope. Double-click a scope entry to change its name. The scopes you create end
up in the Find in menu.

Selecting a find scope from the list displays a list of conditions that must be met to show up
in the search results. Click the + button to add a condition. The find scope editor has the
following conditions for you to add:

e Location, which lets you search files based on location: within workspace or within a
file or folder. Searching within the workspace only makes sense if you're combining
other conditions because you can search within the workspace without creating a find
scope. Searching within a folder would help if you wanted to search in a subfolder
of your project. If you choose to search within a file or folder, click the Choose Path
pop-up cell to pick a file or folder.

e Name, which lets you search files based on file name. Searching by name has the
following conditions: is equal to, is not equal to, contains, starts with, ends with, or
matches regex. Regex is a regular expression. Enter the term in the text field.

e Path, which lets you search multiple paths. A path has the same conditions as Name.

e Path Extension, which lets you search files based on file extension. A path extension
has the same conditions as Name and Path.

e Type, which lets you search files based on file type. The Type condition has two pop-
up cells. The first cell lets you specify is or is not. The second cell lets you specify the
type of file: source code, script, a specific language, HTML, XML, any, or other type.
Choose Other Type to specify a file type 