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Chapter

Here We Go Round Again

So, you're still creating iPhone applications, huh? Great! iOS and the App Store have enjoyed
tremendous success, fundamentally changing the way mobile applications are delivered and
completely changing what people expect from their mobile devices. Since the first release of the
iOS Software Development Kit (SDK) way back in March 2008, Apple has been busily adding new
functionality and improving what was already there. It’s no less exciting a platform than it was
back when it was first introduced. In fact, in many ways, it's more exciting, because Apple keeps
expanding the amount of functionality available to third-party developers like us.

Since the last release of this book, More iPhone 3 Development (Apress 2010), Apple has released a
number of frameworks, tools, and services. These include, but aren’t limited to

Core frameworks: Core Motion, Core Telephony, Core Media, Core View, Core
MIDI, Core Image, and Core Bluetooth

Utility frameworks: Event Kit, Quick Look Framework, Assets Library, Image I/0,
Printing, AirPlay, Accounts and Social Frameworks, Pass Kit

Services and their frameworks: iAds, Game Center, iCloud, Newsstand

Developer-centric enhancements: Blocks, Grand Central Dispatch (GCD),
Weak Linking Support, Automatic Reference Counting (ARC), Storyboards,
Collection Views, Ul State Preservation, Auto Layout, UlAutomation

and many more. ..

Obviously, there are too many changes to cover completely in a single book. But we’ll try our best to
make you comfortable with the ones that you’ll most likely need to know.

What This Book Is

This book is a guide to help you continue down the path to creating better iOS applications. In
Beginning iOS 6 Development (Apress, 2012), the goal was to get you past the initial learning curve
and to help you get your arms around the fundamentals of building your first iOS applications. In
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2 CHAPTER 1: Here We Go Round Again

this book, we’re assuming you already know the basics. So, in addition to showing you how to use
several of the new iOS APIs, we’re also going to weave in some more advanced techniques that
you’ll need as your iOS development efforts grow in size and complexity.

In Beginning iOS 6 Development, every chapter was self-contained, each presenting its own unique
project or set of projects. We’'ll be using a similar approach in the second half of this book, but in
Chapters 2 through 8, we’ll focus on a single, evolving Core Data application. Each chapter will
cover a specific area of Core Data functionality as we expand the application. We’ll also be strongly
emphasizing techniques that will keep your application from becoming unwieldy and hard to manage
as it gets larger.

What You Need To Know

This book assumes that you already have some programming knowledge and that you have a basic
understanding of the iOS SDK, either because you’ve worked through Beginning iOS 6 Development
or because you’ve gained a similar foundation from other sources. We assume that you’ve
experimented a little with the SDK, perhaps written a small program or two on your own, and have a
general feel for Xcode. You might want to quickly review Chapter 2 of Beginning iOS Development.

COMPLETELY NEW TO 10S?

If you are completely new to i0S development, there are other books you probably should read before this one. If you
don’t already understand the basics of programming and the syntax of the C language, you should check out Learn C on
the Mac for 0S X and i0S by David Mark and James Bucanek (Apress, 2012), which is a comprehensive introduction to
the C language for Macintosh programmers (www.apress.com/9781430245339).

If you already understand C but don’t have any experience programming with objects, check out Learn Objective-C on
the Mac (Apress, 2012), an excellent and approachable introduction to Objective-C by Mac programming experts Scott
Knaster, Wagar Malik, and Mark Dalrymple (www.apress.com/9781430218159).

Next, navigate over to the Apple iPhone Development Center and download a copy of The Objective-C 2.0
Programming Language, a very detailed and extensive description of the language and a great reference guide at
http://developer.apple.com/library/ios/#documentation/Cocoa/Conceptual/ObjectiveC/
Introduction/introObjectiveC. html.

Once you have a firm handle on Objective-C, you need to master the fundamentals of the iOS SDK. For that, you should
check out the prequel to this book, Beginning i0S 6 Development: Exploring the iOS SDK by David Mark, Jack Nutting,
Jeff LaMarche, and Fredrik Olsson (Apress 2011, www.apress.com/9781430245124).

What You Need Before You Can Begin

Before you can write software for iOS devices, you need a few things. For starters, you need an
Intel-based Macintosh running Lion (Mac OS X 10.7 or later). Any Macintosh computer—Ilaptop or
desktop—that has been released since 2008 should work just fine, but make sure your machine is
Intel-based and is capable of running Lion.
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CHAPTER 1: Here We Go Round Again 3

This may seem obvious, but you’ll also need an iPhone (3GS or later), iPod touch (3 generator or
later), or an iPad (iPad 2 or later). While much of your code can be tested using the iPhone/iPad
simulator, not all programs will run in the simulator. And you’ll want to thoroughly test any application
you create on an actual device before you ever consider releasing it to the public.

Finally, you’ll need to sign up to become a Registered iOS Developer. If you’re already a Registered
iOS Developer, go ahead and download the latest and greatest iPhone development tools, and skip
ahead to the next section.

If you’re new to Apple’s Registered iOS Developer programs, navigate to http://developer.apple.com/
ios/, which will bring you to a page similar to that shown in Figure 1-1. Just below the iOS Dev Center
banner, on the right side of the page, you'll find links labeled Log in and Register. Click the Register link.
On the page that appears, click the Continue button. Follow the sequence of instructions to use your
existing Apple ID or create a new one.

i0S Dev Center - Apple Developer
& o
5= chroots LIVM= PEX®s House= Weekly planner OpenCamma = Guantified 5. Lifehacker  Bootstrap » [+

@ Developer Technologies  Resources Programs  Support  Member Center

i0S Dev Center 105 Dev Center

Log in to get the most out of the iOS Dev Center. @D

Log in with the Apple ID and password you used to register as an Apple Developer, or register for free today.

Development Resources 05 Developer Pregram
Documentation and Videos Featured Content App Store Review Guidelines
o

ii 05 Developer Library W What's New 2 App 5
App Store Resource Center
P

()

Development Videos

Downloads

ac, iPhane, and iPad apps include
nd the latest Mac 05 X and i0S SDis.

Custom B2B Apps 05 Developer Oppartunities Bevelopers in Action iCloud far Dewvelopers
Figure 1-1. Apple’s iOS Dev Center web site

At some point, as you register, you’ll be given a choice of several paths, all of which will lead

you to the SDK download page. The three choices are free, commercial, and enterprise. All three
options give you access to the iOS SDK and Xcode, Apple’s integrated development environment
(IDE). Xcode includes tools for creating and debugging source code, compiling applications, and
performance-tuning the applications you’ve written. Please note that although you get at Xcode
through the developer site, your Xcode distribution will be made available to you via the App Store.
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4 CHAPTER 1: Here We Go Round Again

The free option is, as its name implies, free. It lets you develop iOS apps that run on a software-only
simulator but does not allow you to download those apps to your iPhone, iPod touch, or iPad, nor
sell your apps on Apple’s App Store. In addition, some programs in this book will run only on your
device, not in the simulator, which means you will not be able to run them if you choose the free
solution. That said, the free solution is a fine place to start if you don’t mind learning without doing
for those programs that won’t run in the simulator.

The other two options are to sign up for an iOS Developer Program, either the Standard (commercial)
Program or the Enterprise Program. The Standard Program costs $99. It provides a host of
development tools and resources, technical support, distribution of your application via Apple’s App
Store, and, most important, the ability to test and debug your code on an iPhone rather than just

in the simulator. The Enterprise Program, which costs $299, is designed for companies developing
proprietary, in-house applications for the iPhone, iPod touch, and iPad. For more details on these
two programs, check out http://developer.apple.com/programs/.

Note If you are going to sign up for the Standard or Enterprise Program, you should go do it right now.
It can take a while to get approved, and you’ll need that approval to be able to run applications on your
iPhone. Don’t worry, though—the projects in the early chapters of this book will run just fine on the
iPhone simulator.

Because iOS devices are connected mobile devices that utilize a third party’s wireless infrastructure,
Apple has placed far more restrictions on iOS developers than it ever has on Macintosh developers,
who are able to write and distribute programs with absolutely no oversight or approval from Apple.
Apple is not doing this to be mean, but rather to minimize the chances of people distributing
malicious or poorly written programs that could degrade performance on the shared network. It may
seem like a lot of hoops to jump through, but Apple has gone through quite an effort to make the
process as painless as possible.

What’s In this Book

As we said earlier, Chapters 2 through 7 of this book focus on Core Data, Apple’s primary
persistence framework. The rest of the chapters cover specific areas of functionality that are either
new with iOS SDK or were simply too advanced to include in Beginning iOS 6 Development.

Here is a very brief overview of the chapters that follow:

Chapter 2, The Anatomy of Core Data: In this chapter, we’ll introduce you to Core Data. You'll learn
why Core Data is a vital part of your iPhone development arsenal. We'll dissect a simple Core Data
application and show you how all the individual parts of a Core Data-backed application fit together.

Chapter 3, A Super Start: Adding, Displaying, and Deleting Data: Once you have a firm grasp
on Core Data’s terminology and architecture, you'll learn how to do some basic tasks, including
inserting, searching for, and retrieving data.
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Chapter 4, The Devil in the Detail View: In this chapter, you'll learn how to let your users edit and
change the data stored by Core Data. We’ll explore techniques for building generic, reusable views
S0 you can leverage the same code to present different types of data.

Chapter 5, Preparing for Change: Migrations and Versioning: Here, we’ll look at Apple tools that you
can use to change your application’s data model, while still allowing your users to continue using
their data from previous versions of your application.

Chapter 6, Custom Managed Objects: To really unlock the power of Core Data, you can subclass the
class used to represent specific instances of data. In this chapter, you’ll learn how to use custom
managed objects and see some benefits of doing so.

Chapter 7, Relationships, Fetched Properties, and Expressions: In this final chapter on Core Data,

you’ll learn about some mechanisms that allow you to expand your applications in powerful ways.
You’ll refactor the application you built in the previous chapters so that you don’t need to add new
classes as you expand your data model.

Chapter 8, iCloud Storage: The iCloud Storage APIs are among the coolest features of iOS. The
iCloud APIs will let your apps store documents and key-value data in iCloud. iCloud will wirelessly
push documents to a user’s device automatically and update the documents when changed on any
device—automatically. You’ll enhance your Core Data application to store information on iCloud.

Chapter 9, Peer-to-Peer Over Bluetooth Using GameKit: The GameKit framework makes it easy to
create programs that communicate over Bluetooth, such as multiplayer games for the iPhone and
iPod touch. You’ll explore GameKit by building a simple two-player game.

Chapter 10, CoreLocation and MapKit: This chapter explores another great new piece of functionality
added to the iOS SDK: an enhanced CorelLocation. This framework now includes support for both
forward and reverse geocoding location data. You will be able to convert back and forth between a
set of map coordinates and information about the street, city, country (and so on) at that coordinate.
Plus, you’ll explore how all this interoperates with enhanced MapKit.

Chapter 11, Messaging: Mail, Social, and iMessage: Your ability to get your message out has gone
beyond e-mail. In this chapter, we’ll take you through the core options of Mail, the Social Framework,
and iMessage and you’ll see how to leverage each appropriately.

Chapter 12, Media Library Access and Playback: It’s now possible to programmatically get access
to your users’ complete library of audio tracks stored on their iPhone or iPod touch. In this chapter,
you’ll look at the various techniques used to find, retrieve, and play music and other audio tracks.

Chapter 13, Locking it Down: iOS Security: In this chapter, you’ll be taking a look at the Security
framework (Security.framework), which provides a standard set of security-related services for iOS
applications. In addition to the basic interfaces of this framework, you will utilize some additions for
managing credentials that are not specified by standards but that are required by many applications.

Chapter 14, Keeping Your Interface Responsive: Long-running programming tasks can easily
bog down the iOS user interface. In this chapter, you’ll take a look at implementing advanced
Storyboarding techniques so that your application remains responsive.

Chapter 15, Unit Testing, Debugging, and Instruments: No program is ever perfect. Bugs and defects
are a natural part of the programming process. In this chapter, you’ll learn various techniques for
preventing, finding, and fixing bugs in iOS SDK programs.
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Chapter 16, The Road Goes Ever On...: Sadly, every journey must come to an end. We’ll wrap up
this book with fond farewells and some resources we hope you’ll find useful.

As we said in Beginning iOS 6 Development, iOS is an incredible computing platform, an ever-
expanding frontier for your development pleasure. In this book, we’re going to take you further down
the iPhone development road, digging deeper into the SDK, touching on new and, in some cases,
more advanced topics.

Read the book and be sure to build the projects yourself —don’t just copy them from the archive and
run them once or twice. You’'ll learn most by doing. Make sure you understand what you did, and
why, before moving on to the next project. Don’t be afraid to make changes to the code. Experiment,
tweak the code, observe the results. Rinse and repeat.

Got your iOS SDK installed? Turn the page, put on some iTunes, and let’s go. Your continuing
journey awaits.
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Chapter

Core Data: What, Why, and How

Core Data is a framework and set of tools that allow you to save (or persist) your application’s data
to an iOS device’s file system automatically. Core Data is an implementation of something called
object-relational mapping (ORM). This is just a fancy way of saying that Core Data allows you to
interact with your Objective-C objects without having to worry about how the data from those
objects is stored and retrieved from persistent data stores such as relational database (such as
SQLite) or into a flat file.

Core Data can seem like magic when you first start using it. Core Data objects are, for the most
part, handled just like plain old objects, and they seem to know how to retrieve and save themselves
automagically. You won’t create SQL strings or make file management calls, ever. Core Data
insulates you from some complex and difficult programming tasks, which is great for you. By using
Core Data, you can develop applications with complex data models much, much faster than you
could using straight SQLite, object archiving, or flat files.

Technologies that hide complexity the way Core Data does can encourage “voodoo programming,”
that most dangerous of programming practices where you include code in your application that you
don’t necessarily understand. Sometimes that mystery code arrives in the form of a project template.
Or, perhaps you download a utilities library that does a task for you that you just don’t have the time
or expertise to do for yourself. That voodoo code does what you need it to do, and you don’t have
the time or inclination to step through it and figure it out, so it just sits there, working its magic...
until it breaks. As a general rule, if you find yourself with code in your own application that you don’t
fully understand, it’s a sign you should go do a little research, or at least find a more experienced
peer to help you get a handle on your mystery code.

The point is that Core Data is one of those complex technologies that can easily turn into a source
of mystery code that will make its way into many of your projects. Although you don’t need to know
exactly how Core Data accomplishes everything it does, you should invest some time and effort into
understanding the overall Core Data architecture.

This chapter starts with a brief history of Core Data and then it dives into a Core Data application.
By building a Core Data application with Xcode, you'll find it much easier to understand the more
complex Core Data projects you’ll find in the following chapters.
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A Brief History of Core Data

Core Data has been around for quite some time, but it became available on iOS with the release

of iPhone SDK 3.0. Core Data was originally introduced with Mac OS X 10.4 (Tiger), but some of
the DNA in Core Data actually goes back about 15 years to a NeXT framework called Enterprise
Objects Framework (EOF), which was part of the toolset that shipped with NeXT’s WebObjects web
application server.

EOF was designed to work with remote data sources, and it was a pretty revolutionary tool when
it first came out. Although there are now many good ORM tools for almost every language, when
WebObjects was in its infancy, most web applications were written to use handcrafted SQL or file
system calls to persist their data. Back then, writing web applications was incredibly time- and
labor-intensive. WebObjects, in part because of EOF, cut the development time needed to create
complex web applications by an order of magnitude.

In addition to being part of WebObjects, EOF was also used by NeXTSTEP, which was the
predecessor to Cocoa. When Apple bought NeXT, the Apple developers used many of the concepts
from EOF to develop Core Data. Core Data does for desktop applications what EOF had previously
done for web applications: it dramatically increases developer productivity by removing the need to
write file system code or interact with an embedded database.

Let’s start building your Core Data application.

Creating a Core Data Application

Fire up Xcode and create a new Xcode project. There are many ways to do this. When you start
Xcode, you may get the Xcode startup window (Figure 2-1). You can just click the area titled “Create
a New Xcode Project.” Or you can select File » New » Project. Or you can use the keyboard
shortcut {+ 3N. Whatever floats your boat. Going forward, we’re going to mention the options
available in the Xcode window or the menu options, but we won’t use the keyboard shortcut. If you
know and prefer the keyboard shortcuts, feel free to use them. Let’s get back to building your app.
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Recents
Version 4.5 (4G144l)
, Create a new Xcode project lo recents
Mﬂ Start building a new Mac, iPhone or iPad
: application from one of the included templates

— Connect to a repository

m Use Xcode's integrated source control features to

“ans’ work with your existing projects

' Learn about using Xcode
,: Explore the Xcode development environment with
the Xcode 4 User Guide
Go to Apple's developer portal
Visit the Mac and iOS Dev Center websites at
developer.apple.com No Selection
| OpenOther... | (¥ Show this window when Xcode launches \ Cancel | | Open

Figure 2-1. Xcode startup window

Xcode will open a project workspace and display the Project Template sheet (Figure 2-2). On the
left are the possible template headings: iOS and OS X. Each heading has a bunch of template
groups. Select the Application template group under the iOS heading, and then select Master-Detail
Application template on the right. On the bottom right, there’s a short description of the template.
Click the Next button to move the next sheet.

Choose a template for your new project

W ios 2
.
g — |I|
Framework & Library 9
Other . - "
Master-Detail OpenGL Game Page-Based Single View
‘-__ 0s X Application Application Application
Application = - R
Framework & Library \‘l’ H H
Application Plug-in N (-
System Plug-in
Other Tabbed Application Utility Application Empty Application
—
Master-Detail Application
This template provides a starting point for a master-detail application. It provides a user
interface configured with a navigation controller to display a list of items and also a split view
on iPad.
| Cancel | Previous | Next |

Figure 2-2. Project Template sheet

www.it-ebooks.info


http://www.it-ebooks.info/

10 CHAPTER 2: Core Data: What, Why, and How

The next sheet is the Project Configuration sheet (Figure 2-3). You'll be asked to provide a product
name; use the name CoreDataApp. The Organization Name and Company Identifier fields will be set
automatically by Xcode; by default these will read MyCompanyName and com.mycompanyname.
You can change these to whatever you like, but for the Company Identifier, Apple recommends using
the reverse domain name style (such as com.apporchard).

Choose options for your new project:

—

Product Name | CoreDataApp
Organization Name |AppOrchard
Company Identifier |com.apporchard
Bundle Identifier com.apporchard.CoreDatadpp
Class Prefix |XYZ
Devices | iPhone

v Use Storyboards
| Use Core Data
[+ Use Automatic Reference Counting

| Include Unit Tests

Cancel Previous Next

Figure 2-3. Project Configuration sheet

Note that the Bundle Identifier field is not editable; rather it's populated by the values from the
Company ldentifier and Product Name fields. The Class Prefix field is an option to add a prefix
(i.e., NS) before all your project’s classes. You can leave this blank.

The Devices drop-down field lists the possible target devices for this project: iPad, iPhone, or
Universal. The first two are self-explanatory. “Universal” is for applications that will run on both

the iPad and iPhone. It’s a blessing and a curse to have to a single project that can support both
iPads and iPhones. But for the purposes of this book, you’ll stick with iPhone. Since you’ll be using
storyboards, make sure the “Use Storyboards” checkbox is checked. You obviously want to use
Core Data, so check its checkbox. Finally, make sure the “Use Automatic Reference Counting”
checkbox is checked.

Click Next, and choose a location to save your project (Figure 2-4). The checkbox on the bottom

will set up your project to use Git (www.git-scm.com), a free, open-source version control system. It’s
useful to use so you can leave it checked. We won’t discuss it, but if you don’t know about version
control or git, we suggest you get familiar with them. Click Create. Xcode should create your project,
and it should look like Figure 2-5.
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Figure 2-5. Voila, your project is ready!
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Build and run the application. Either press the Run button on the Toolbar, or Product » Run. The
simulator should appear. Press the Add (+) button in the upper right. A new row will insert into the
table that shows the exact date and time the Add button was pressed (Figure 2-6). You can also use
the Edit button to delete rows. Exciting, huh?

Carrier & 12:08 AM

2001-01-01 05:08:12 +0000

Figure 2-6. CoreDataApp in action

Under the hood of this simple application, a lot is happening. Think about it: without adding a
single class, or any code to persist data to a file or interact with a database, pressing the Add
button created an object, populated it with data, and saved it to a SQLite database created for you
automatically. There’s plenty of free functionality here.

Now that you’ve seen an application in action, let’s take a look at what’s going on behind the scenes.

Core Data Concepts and Terminology

Like most complex technologies, Core Data has its own terminology that can be a bit confusing to
newcomers. Let’s break down the mystery and get your arms around Core Data’s nomenclature.
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Figure 2-7 shows a simplified, high-level diagram of the Core Data architecture. Don’t expect it all to
make sense now, but as you look at different pieces, you might want to refer back to this diagram to
cement your understanding of how they fit together.

Data Model
—— Entity based on Mal?aged retrieves
Persistent Persistent Store Description [ Objects Predicates
Store Coordinator
Managed Objects Context Fetch Request

Figure 2-7. The Core Data architecture

There are five key concepts to focus on here. As you proceed through this chapter, make sure you
understand each of the following:

Data Model

Persistent Store

Persistent Store Coordinator

Managed Object and Managed Object Context
Fetch Request

Once again, don’t let the names throw you. Follow along and you’ll see how all these pieces
fit together.

The Data Model

What is a data model? In an abstract sense, it’s an attempt to define the organization of data and the
relationship between the organized data components. In Core Data, the data model defines the data
structure of objects, the organization of those objects, the relationships between those objects, and
the behavior of those objects. Xcode allows you, via the model editor and inspector, to specify your
data model for use in your application.

If you expand the CoreDataApp group in the Navigator content pane, you’ll see a file called
CoreDataApp.xcdatamodel. This file is the default data model for your project. Xcode created this

file for you because you checked the “Use Core Data” checkbox in the Project Configuration sheet.
Single-click CoreDataApp.xcdatamodel to bring up Xcode’s model editor. Make sure the Utility pane
is visible (it should be the third button on the View bar), and select the Inspector. Your Xcode window
should look like Figure 2-8.
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Figure 2-8. Xcode with the model editor and inspector

When you selected the data model file, CoreDataApp.xcdatamodel, the Editor pane changed to
present the Core Data model editor (Figure 2-9). Along the top, the jump bar remains unchanged.
Along the left, the gutter has been replaced by a wider pane, the Top-Level Components pane.

The Top-Level Components pane outlines the entities, fetch requests, and configurations defined in
the data model (we’ll cover these in detail in a little bit). You can add a new entity by using the Add
Entity button at the bottom of the Top-Level Components pane. Alternately, you can use the

Editor » Add Entity menu option. If you click and hold the Add Entity button, you will be presented
with a pop-up menu of choices: Add Entity, Add Fetch Request, and Add Configuration. Whatever
option you choose, the single-click behavior of the button will change to that component and

the label of the button will change to reflect this behavior. The menu equivalents for adding fetch
requests and configurations can be found in the Editor menu below the Add Entity menu item.
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Figure 2-9. A close look at the model editor

The Top-Level Components pane has two styles: list and hierarchical. You can toggle between

these two styles by using the Outline Style selector group found at the bottom of the Top-Level
Components pane. Switching styles with the CoreDataApp data model won’t change anything in

the Top-Level Components pane, as there’s only one entity and one configuration, so there’s no
hierarchy to be shown. If you had a component that depended on another component, you’d see the
hierarchical relationship between the two with the hierarchical outline style.

The bulk of the Editor pane is taken up by the Detail editor. The Detail editor has two editor styles:
table and graph. By default (and pictured in Figure 2-9), the Detail editor is in table style. You can
toggle between these styles by using the Editor Style selector group on the bottom right of the Editor
pane. Try it. You can see the difference in the two styles.

When you select an entity in the Top-Level Components pane, the Detail editor will display, in table
style, three tables: Attributes, Relationships, and Fetched Properties. Again, we’ll cover these in
detail in a little bit. You can add a new attribute by using the Add Attribute button below the Detail
editor. Similar to the Add Entity button, a click-and-hold will reveal a pop-up menu of choices: Add
Attribute, Add Relationship, and Add Fetched Property. Again, the single-click behavior of this button
will change depending on your choice, with its label reflecting that behavior. Under the Editor menu
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there are three menu items: Add Attribute, Add Relationship, and Add Fetched Property. These are
only active when an entity is selected in the Top-Level Components pane.

If you switch the Detail editor to graph style, you’ll see a large grid with a single rounded square
in the center. This rounded square represents the entity in the Top-Level Components pane. The
template you used for this project creates a single entity, Event. Selecting Event in the Top Level
Components pane is the same as selecting the rounded rectangle in the graph view.

Try it. Click outside the entity in the Detail editor grid to deselect it, and then click the Event line in
the Top-Level Components pane. The entity in the graph view will also be selected. The Top Level
Components pane and the graph view show two different views of the same entity list.

When unselected, the title bar and lines of the Event entity square should be pink. If you select the
Event entity in the Top-Level Components pane, the Event entity in the Detail editor should change
color to a blue, indicating it’s selected. Now click anywhere on the Detail editor grid, outside the
Event rounded square. The Event entity should be deselected in the Top Level Components pane
and should change color in the Detail editor. If you click on the Event entity in the Detail editor, it will
be selected again. When selected, the Event entity should have a resize handle (or dot) on the left
and right sides, allowing you to resize its width.

You are currently given the Event entity. It has a single attribute, named timeStamp, and no
relationships. The Event entity was created as part of this template. As you design your own data
models, you’ll most likely delete the Event entity and create your own entities from scratch. A
moment ago, you ran your Core Data sample application in the simulator. When you pressed

the + icon, a new instance of Event was created. Entities, which we’ll look at more closely in a few
pages, replace the Objective-C data model class you would otherwise use to hold your data. We’ll
get back to the model editor in just a minute to see how it works. For now, just remember that the
persistent store is where Core Data stores its data, and the data model defines the form of that data.
Also remember that every persistent store has one, and only one, data model.

The inspector provides greater detail for the item(s) selected in the model editor. Since each item
could have a different view in the inspector, we’ll discuss the details as we discuss the components
and their properties. That being said, let’s discuss the three top-level components: entities, fetch
requests, and configurations.

Entities

An entity can be thought as the Core Data analogue to an Objective-C class declaration. In fact,
when using an entity in your application, you essentially treat it like an Objective-C class with some
Core Data-specific implementation. You use the model editor to define the properties that define
your entity. Each entity is given a name (in this case, Event), which must begin with a capital letter.
When you ran CoreDataApp earlier, every time you pressed the Add (+) button, a new instance of
Event was instantiated and stored in the application’s persistent store.

Make sure the Utility pane is exposed, and select the Event entity. Now look at the inspector in the
Utility pane (make sure the enspector is showing by selecting the Inspector button in the Inspector
selector bar). Note that the Inspector pane now allows you to edit or change aspects of the entity
(Figure 2-10). We'll get to the details of the inspector later.
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Figure 2-10. The inspector for the Event entity

Properties

While the Editor pane lists all the data model’s entities, the Inspector pane allows you to “inspect”
the properties that belong to the selected entity. An entity can be made up of any number of
properties. There are three different types of properties: attributes, relationships, and fetched
properties. When you select an entity’s property in the model editor, the property’s details are
displayed in the Inspector pane.

Attributes

The property that you’ll use the most when creating entities is the attribute, which serves the same
function in a Core Data entity as an instance variable does in an Objective-C class: they both hold
data. If you look at your model editor (or at Figure 2-10), you’ll see that the Event entity has one
attribute named timeStamp. The timeStamp attribute holds the date and time when a given Event
instance was created. In your sample application, when you click the + button, a new row is added
to the table displaying a single Event’s timeStamp.

Just like an instance variable, each attribute has a type. There are two ways to set an attribute’s
type. When the model editor is using the table style, you can change an attributes type in the
Attributes table in the Detail editor (Figure 2-11). In your current application, the timeStamp
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attribute is set to the date type. If you click on the Date cell, you’ll see a pop-up menu. That pop-up
menu shows the possible attribute types. You'll look at the different attribute types in the next few
chapters when you begin building your own data models.

¥ Attributes

[ Attribute Type
B} timeStamp Date v
+ -

Figure 2-11. Attributes table in the model editor, table style

Make sure that the timeStamp attribute is still selected, and take a look at the inspector (Figure 2-12).
Notice among the fields there is an Attribute Type field with a pop-up button. Click the button, and a
pop-up menu should appear. It should contain the attribute’s types you saw in the Attribute table.
Make sure the attribute type is set to date.

™ i_|:‘:_ o

U 2 | |

¥ Attribute

Mame | timeStamp
Properties || Transient |g"f Optional
|| Indexed

Attribute Type | Date

Minimum | Minimum Value
Maximum
Default | Default Value

Advanced || Index in Spotlight
|| 5tore in External Record File

¥ User Info
Key Value
com.apple.sync... NO

¥ Versioning
Hash Modifier | Version Hash Modifier

Renaming ID | Renaming ldentifier

Figure 2-12. Inspector for the timeStamp attribute
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A date attribute, such as timeStamp, corresponds to an instance of NSDate. If you want to set a
new value for a date attribute, you need to provide an instance of NSDate to do so. A string attribute
corresponds to an instance of NSString, and most of the numeric types correspond to an instance
of NSNumbezr.

Tip Don’t worry too much about all the other buttons, text fields, and checkboxes in the model editor.
As you make your way through the next few chapters, you’ll get a sense of what each does.

Relationships

As the name implies, a relationship defines the associations between two different entities. In
the template application, no relationships are defined for the Event entity. We’ll begin discussing
relationships in Chapter 7, but here’s an example just to give you a sense of how they work.

Suppose you created an Employee entity and wanted to reflect each Employee’s employer in the
data structure. You could just include an employer attribute, perhaps an NSString, in the Employee
entity, but that would be pretty limiting. A more flexible approach would be to create an Employer
entity, and then create a relationship between the Employee and Employer entities.

Relationships can be to one or to many, and they are designed to link specific objects. The
relationship from Employee to Employer might be a to-one relationship, if you assume that your
Employees do not moonlight and have only a single job. On the other hand, the relationship from
Employer to Employee is to many, since an Employer might employ many Employees.

To put this in Objective-C terms, a to-one relationship is like using an instance variable to hold a
pointer to an instance of another Objective-C class. A to-many relationship is more like using a
pointer to a collection class like NSMutableArray or NSSet, which can contain multiple objects.

Fetched Properties

A fetched property is like a query that originates with a single managed object. For example,
suppose you add a birthdate attribute to Employee. You might add a fetched property called
sameBirthdate to find all Employees with the same birthdate as the current Employee.

Unlike relationships, fetched properties are not loaded along with the object. For example, if
Employee has a relationship to Employer, when an Employee instance is loaded, the corresponding
Employer instance will be loaded, too. But when an Employee is loaded, sameBirthdate is not
evaluated. This is a form of lazy loading. You’ll learn more about fetched properties in Chapter 7.

Fetch Requests

While a fetched property is like a query that originates with a single managed object, a fetch request
is more like a class method that implements a canned query. For example, you might build a fetch
request named canChangelightBulb that returns a list of Employees who are taller than 80 inches
(about 2 meters). You can run the fetch request any time you need a light bulb changed. When you
run it, Core Data searches the persistent store to find the current list of potential light-bulb-changing
Employees.
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You will create many fetch requests programmatically in the next few chapters, and you’ll be looking
at a simple one a little later in this chapter in the “Creating a Fetched Results Controller” section.

Configurations

A configuration is a set of entities. Different configurations may contain the same entity.
Configurations are use to define which entities are stored in which persistent store. Most of the
time, you won’t need anything other than the default configuration. We won’t cover using multiple
configurations in this book. If you want to learn more, check the Apple Developer site or Pro Core
Data for iOS, 2 Edition (www.apress.com/9781430236566).

The Data Model Class: NSManagedObjectModel

Although you won’t typically access your application’s data model directly, you should be aware of the
fact that there is an Objective-C class that represents the data model in memory. This class is called
NSManagedObjectModel, and the template automatically creates an instance of NSManagedObjectModel
based on the data model file in your project. Let’s take a look at the code that creates it now.

In the Navigation pane, open the CoreDataApp group and AppDelegate.m. In the Editor jump bar,
click the last menu (it should read No Selection) to bring up a list of the methods in this class (see
Figure 2-13). Select -managedObjectModel in the Core Data Stack section, which will take you to the
method that creates the object model based on the CoreDataApp.xcdatamodel file.

M Xcode File Edit  View Mavigate Editor Product Window Hulp D § F A mF Mon 12:23 AM_ Manny Sullivan Q=

EHo o @moE ©
Tdane Vebw Oy

ganizer

Objective-C elass - &n Objotthe £
class wich a header for Cocaa Towch

Figure 2-13. The editor pane set to show counterparts will allow you to see the declaration and implementation
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The method should look like this:

// Returns the managed object model for the application.
// If the model doesn't already exist, it is created from the application's model.
- (NSManagedObjectModel *)managedObjectModel

{
if (_managedObjectModel != nil) {
return _managedObjectModel;
NSURL *modelURL = [[NSBundle mainBundle] URLForResource:@"CoreDataApp"
withExtension:@"momd"];
_managedObjectModel = [[NSManagedObjectModel alloc] initWithContentsOfURL:modelURL];
return _managedObjectModel;
}

The first checks the instance variable managedObjectModel to see if it’s nil. This accessor method
uses a form of lazy loading. The underlying instance variable doesn’t actually get instantiated until
the first time the accessor method is called. For this reason, you should never, ever access
_managedObjectModel directly (except within the accessor method itself, of course). Always make sure
to use the accessor methods. Otherwise, you could end up trying to make calls on an object that
hasn’t been created yet.

Tip The data model class is called NSManagedObjectModel because, as you'll see a little later in
the chapter, instances of data in Core Data are called managed objects.

If _managedObjectModel is nil, you can go get your data model. By default XCode should have written
the following two lines of code to accomplish this for you:

NSURL *modelURL = [[NSBundle mainBundle] URLForResource:@"CoreDataApp"
withExtension:@"momd"];
_managedObjectModel = [[NSManagedObjectModel alloc] initWithContentsOfURL:modelURL];

Remember how we said that a persistent store was associated with a single data model? Well, that’s
true, but it doesn’t tell the whole story. You can combine multiple .xcdatamodel files into a single
instance of NSManagedObjectModel, creating a single data model that combines all the entities from
multiple files. If you are planning on having more than one model, you can change those two lines of
code to one.

This one line of code will take any .xcdatamodel files that might be in your Xcode project and
combines them together into a single instance of NSManagedObjectModel:

_managedObjectModel = [NSManagedObjectModel mergedModelFromBundles:nil];

So, for example, if you create a second data model file and add it to your project, that new file will
be combined with CoreDataApp.xcdatamodel into a single managed object model that containes the
contents of both files. This allows you to split up your application’s data model into multiple smaller
and more manageable files.

www.it-ebooks.info


http://www.it-ebooks.info/

22 CHAPTER 2: Core Data: What, Why, and How

The vast majority of iOS applications that use Core Data have a single persistent store and a single
data model, so the default template code will work beautifully most of the time. That said, Core Data
does support the use of multiple persistent stores. You could, for example, design your application
to store some of its data in a SQLite persistent store and some of it in a binary flat file. If you find
that you need to use multiple data models, remember to change the template code here to load the
managed object models individually using mergedModelFromBundles:.

The Persistent Store and Persistent Store Coordinator

The persistent store, which is sometimes referred to as a backing store, is where Core Data stores its
data. By default, on iOS devices Core Data uses a SQLite database contained in your application’s
Documents folder as its persistent store. But this can be changed without impacting any of the other
code you write by tweaking a single line of code. We’ll show you the actual line of code to change in
a few moments.

Caution Do not change the type of persistent store once you have posted your application to the App
Store. If you must change it for any reason, you will need to write code to migrate data from the old
persistent store to the new one, or else your users will lose all of their data—something that will almost
always make them quite unhappy.

Every persistent store is associated with a single data model, which defines the types of data that
the persistent store can store.

The persistent store isn’t actually represented by an Objective-C class. Instead, a class called
NSPersistentStoreCoordinator controls access to the persistent store. In essence, it takes all the
calls coming from different classes that trigger reads or writes to the persistent store and serializes
them so that multiple calls against the same file are not being made at the same time, which could
result in problems due to file or database locking.

As is the case with the managed object model, the template provides you with a method in the
application delegate that creates and returns an instance of a persistent store coordinator. Other
than creating the store and associating it with a data model and a location on disk (which is done
for you in the template), you will rarely need to interact with the persistent store coordinator directly.
You’ll use high-level Core Data calls, and Core Data will interact with the persistent store coordinator
to retrieve or save the data.

Let’s take a look at the method that returns the persistent store coordinator. In CoreDataAppDelegate.m,
select -persistentStoreCoordinator from the function pop-up menu. Here’s the method:

// Returns the persistent store coordinator for the application.
// If the coordinator doesn't already exist, it is created and the application's store added to it.
- (NSPersistentStoreCoordinator *)persistentStoreCoordinator
{
if (_persistentStoreCoordinator != nil) {
return persistentStoreCoordinator;
}
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NSURL *storeURL = [[self applicationDocumentsDirectory]
URLByAppendingPathComponent:@"CoreDataApp.sqlite"];

NSError *error = nil;
_persistentStoreCoordinator = [[NSPersistentStoreCoordinator alloc]
initWithManagedObjectModel: [self managedObjectModel]];
if (![_persistentStoreCoordinator addPersistentStoreWithType:NSSQLiteStoreType
configuration:nil
URL:storeURL
options:nil
error:&error]) {
/*
Replace this implementation with code to handle the error appropriately.

abort() causes the application to generate a crash log and terminate. You should not use
this function in a shipping application, although it may be useful during development.

Typical reasons for an error here include:

* The persistent store is not accessible;

* The schema for the persistent store is incompatible with current managed object model.
Check the error message to determine what the actual problem was.

If the persistent store is not accessible, there is typically something wrong with the file
path. Often, a file URL is pointing into the application's resources directory instead of a
writeable directory.

If you encounter schema incompatibility errors during development, you can reduce their
frequency by:

* Simply deleting the existing store:

[[NSFileManager defaultManager] removeItemAtURL:storeURL error:nil]

* Performing automatic lightweight migration by passing the following dictionary as the
options parameter:

@{NSMigratePersistentStoresAutomaticallyOption:@YES,

NSInferMappingModelAutomaticallyOption:@YES}

Lightweight migration will only work for a limited set of schema changes; consult "Core Data
Model Versioning and Data Migration Programming Guide" for details.

*/

NSLog(@"Unresolved error %@, %@", error, [error userInfo]);

abort();

}

return _persistentStoreCoordinator;
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As with the managed object model, this persistentStoreCoordinator accessor method uses lazy
loading and doesn’t instantiate the persistent store coordinator until the first time it is accessed.
Then it creates a path to a file called CoreDataApp.sqlite in the Documents directory in your
application’s sandbox. The template will always create a filename based on your project’s name. If
you want to use a different name, you can change it here, though it generally doesn’t matter what
you call the file since the user will never see it.

Caution If you do decide to change the filename, make sure you don’t change it after you’ve posted
your application to the App Store, or else future updates will cause your users to lose all of their data.

Take a look at this line of code:

if (![_persistentStoreCoordinator addPersistentStoreWithType:NSSQLiteStoreType
configuration:nil
URL:storeURL
options:nil
error:&error]) {

The first parameter to this method, NSSQLiteStoreType, determines the type of the persistent store.
NSSQLiteStoreType is a constant that tells Core Data to use a SQLite database for its persistent
store. If you want your application to use a single, binary flat file instead of a SQLite database, you
could specify the constant NSBinaryStoreType instead of NSSQLiteStoreType. The vast majority of
the time, the default setting is the best choice, so unless you have a compelling reason to change it,
leave it alone.

Note A third type of persistent store supported by Core Data on i0S devices is called in-memory
store. The primary use of this option is to create a caching mechanism, storing the data in
memory instead of in a database or binary file. To use an in-memory store, specify a store type of
NSInMemoryStoreType.

Reviewing the Data Model

Before you move on to other parts of Core Data, let’s quickly review how the pieces you’ve looked at
so far fit together. You might want to refer back to Figure 2-7.

The persistent store (or backing store) is a file on an iOS device’s file system that can be either

a SQLite database or a binary flat file. A data model file, contained in one or more files with an
extension of .xcdatamodel, describes the structure of your application’s data. This file can be edited
in Xcode. The data model tells the persistent store coordinator the format of all data stored in that
persistent store. The persistent store coordinator is used by other Core Data classes that need to
save, retrieve, or search for data. Easy enough, right? Let’s move on.
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Managed Objects

Entities define the structure of your data, but they do not actually hold any data themselves. The
instances of data are called managed objects. Every instance of an entity that you work with in Core
Data will be an instance of the class NSManagedObject or a subclass of NSManagedObject.

Key-Value Coding

The NSDictionary class allows you to store objects in a data structure and retrieve an object using
a unique key. Like the NSDictionary class, NSManagedObject supports the key-value methods
valueForKey: and setValue:forKey: for setting and retrieving attribute values. It also has additional
methods for working with relationships. You can, for example, retrieve an instance of NSMutableSet
representing a specific relationship. Adding managed objects to this mutable set or removing them
will add or remove objects from the relationship it represents.

If the NSDictionary class is new to you, take a few minutes to fire up Xcode and read about
NSDictionary in the documentation viewer. The important concept to get your head around is
key-value coding, or KVC. Core Data uses KVC to store and retrieve data from its managed objects.

In your template application, consider an instance of NSManagedObject that represents a single event.
You could retrieve the value stored in its timeStamp attribute by calling valueForKey:, like so:

NSDate *timeStamp = [managedObject valueForKey:@"timeStamp"];

Since timeStamp is an attribute of type date, you know the object returned by valueForKey: will be
an instance of NSDate. Similarly, you could set the value using setValue:ForKey:. The following code
would set the timeStamp attribute of managedObject to the current date and time:

[managedObject setValue:[NSDate date] forKey:@"timeStamp"];

KVC also includes the concept of a keypath. Keypaths allow you iterate through object hierarchies
using a single string. So, for example, if you had a relationship on your Employee entity called
whereIWork, which pointed to an entity named Employer, and the Employer entity had an attribute
called name, then you could get to the value stored in name from an instance of Employee using a
keypath like so:

NSString *employerName = [managedObject valueForKeyPath:@"whereIWork.name"];

Notice that you use valueForKeyPath: instead of valueForKey:, and you provide a dot-separated
value for the keypath. KVC parses that string using the dots, so in this case, it would parse it into
two separate values: whereIWork and name. It uses the first one (whereIWork) on itself and retrieves
the object that corresponds to that key. It then takes the next value in the keypath (name) and
retrieves the object stored under that key from the object returned by the previous call. Since
Employer is a to-one relationship, the first part of the keypath would return a managed object
instance that represented the Employee’s employer. The second part of the keypath would then be
used to retrieve the name from the managed object that represents the Employer.
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Note If you've used bindings in Cocoa, you’re probably already familiar with KVC and keypaths. If not,
don’t worry—they will become second nature to you before long. Keypaths are really quite intuitive.

Managed Object Context

Core Data maintains an object that acts as a gateway between your entities and the rest of Core
Data. That gateway is called a managed object context (often just referred to as a context). The
context maintains state for all the managed objects that you’ve loaded or created. The context
keeps track of changes that have been made since the last time a managed object was saved or
loaded. When you want to load or search for objects, for example, you do it against a context.
When you want to commit your changes to the persistent store, you save the context. If you want to
undo changes to a managed object, you just ask the managed object context to undo. (Yes, it even
handles all the work needed to implement undo and redo for your data model).

When building iOS applications, you will have only a single context the vast majority of the time.

However, iOS makes having more than one context easy. You can create nested managed object
contexts, in which the parent object store of a context is another managed object context rather
than the persistent store coordinator.

In this case, fetch and save operations are mediated by the parent context instead of by a
coordinator. You can imagine a number of usage scenarios, including things like performing
background operations on a second thread or queue and managing discardable edits from an
inspector window or view. A word of caution: nested contexts make it more important than ever that
you adopt the “pass the baton” approach of accessing a context (by passing a context from one
view controller to the next) rather than retrieving it directly from the application delegate.

Because every application needs at least one managed object context to function, the template has
very kindly provided you with one. Click AppDelegate.m again, and select -managedObjectContext
from the Function menu in the Editor Jump Bar. You will see a method that looks like this:

// Returns the managed object context for the application.

// If the context doesn't already exist, it is created and bound to the persistent store coordinator
for the application.

- (NSManagedObjectContext *)managedObjectContext

if (_managedObjectContext != nil) {
return _managedObjectContext;
}

NSPersistentStoreCoordinator *coordinator = [self persistentStoreCoordinator];
if (coordinator != nil) {
_managedObjectContext = [[NSManagedObjectContext alloc] init];
[_managedObjectContext setPersistentStoreCoordinator:coordinator];

}

return _managedObjectContext;
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This method is actually pretty straightforward. Using lazy loading, _managedObjectContext is checked
for nil. If it is not nil, its value is returned. If managedObjectContext is nil, you check to see if your
NSPersistentStoreCoordinator exists. If so, you create a new _managedObjectContext, then use
setPersistentStoreCoordinator: to tie the current coordinator to your managedObjectContext. When
you’re finished, you return _managedObjectContext.

Note Managed object contexts do not work directly against a persistent store; they go through a
persistent store coordinator. As a result, every managed object context needs to be provided with a
pointer to a persistent store coordinator in order to function. Multiple managed object contexts can
work against the same persistent store coordinator, however.

Saves On Terminate

While you’re in the application delegate, scroll up to another method called
applicationWillTerminate:, which saves changes to the context if any have been made. The
changes are saved to the persistent store. As its name implies, this method is called just before the
application exits.

- (void)applicationWillTerminate: (UIApplication *)application

// Saves changes in the application's managed object context before the application
// terminates.
[self saveContext];

}

This is a nice bit of functionality, but there may be times when you don’t want the data to be saved.
For example, what if the user quits after creating a new entity, but before entering any data for that
entity? In that case, do you really want to save that empty managed object into the persistent store?
Possibly not. You’ll look at dealing with situations like that in the next few chapters.

Load Data From the Persistent Store

Run the Core Data application you built earlier and press the plus button a few times (see Figure 2-6).
Quit the simulator, and then run the application again. Note that the timestamps from your previous
runs were saved into the persistent store and loaded back in for this run.

Click MasterViewController.m so you can see how this happens. As you can probably guess from
the filename, MasterViewController is the view controller class that acts as your application’s, well,
master view controller. This is the view controller for the view you can see in Figure 2-6.
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Once you’ve clicked the filename, you can use the Editor jump bar’s Function menu to find the
viewDidLoad: method, although it will probably be on your screen already since it’s the first method
in the class. The default implementation of the method looks like this:

- (void)viewDidLoad
{
[super viewDidlLoad];
// Do any additional setup after loading the view, typically from a nib.
self.navigationItem.leftBarButtonItem = self.editButtonItem;
UIBarButtonItem *addButton =
[[UIBarButtonItem alloc] initWithBarButtonSystemItem:UIBarButtonSystemItemAdd
target:self
action:@selector(insertNewObject:)];
self.navigationItem.rightBarButtonItem = addButton;
}

The first thing the method does is call super. Next, it sets up the Edit and Add buttons. Note

that MasterViewController inherits from UITableViewController, which in turn inherits from
UIViewController. UIViewController provides a property named editButtonItem, which returns an
Edit button. Using dot notation, you retrieve editButtonItem and pass it to the leftBarButtonItem
property of the navigationItem property. Now the Edit button is the left button in the navigation bar.

Now let’s focus on the Add button. Since UIViewController does not provide an Add button, use
alloc to create one from scratch and the add it as the right button in the navigation bar. The code is
fairly straightforward:

UIBarButtonItem *addButton =
[[UIBarButtonItem alloc] initWithBarButtonSystemItem:UIBarButtonSystemItemAdd
target:self
action:@selector(insertNewObject:)];
self.navigationItem.rightBarButtonItem = addButton;

So, with the basic user interface set up, it’s time to look at how the fetched results controller works.

The Fetched Results Gontroller

Conceptually speaking, the fetched results controller isn’t quite like the other generic controllers
you’ve seen in the iOS SDK. If you’ve used Cocoa bindings and the generic controller classes
available on the Mac, such as NSArrayController, then you’re already familiar with the basic idea. If
you’re not familiar with those generic controller classes, a little explanation is probably in order.

Most of the generic controller classes in the iOS SDK (such as UINavigationController,
UITableViewController, and UIViewController) are designed to act as the controller for a specific
type of view. View controllers, however, are not the only types of controller classes that Cocoa Touch
provides, although they are the most common. NSFetchedResultsController is an example of a
controller class that is not a view controller.

NSFetchedResultsController is designed to handle one very specific job, which is to manage the
objects returned from a Core Data fetch request. NSFetchedResultsController makes displaying
data from Core Data easier than it would otherwise be because it handles a bunch of tasks for
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you. It will, for example, purge any unneeded objects from memory when it receives a low-memory
warning and reload them when it needs them again. If you specify a delegate for the fetched results
controller, your delegate will be notified when certain changes are made to its underlying data.

Creating a Fetched Results Controller

You start by creating a fetch request and then use that fetch request to create a fetched results
controller. In your template, this is done in MasterViewController.m, in the fetchedResultsController
method. fetchedResultsController starts with a lazy load to see if there is already an active
instantiated _fetchedResultsController. If that is not there (resolves to nil), it sets out to create a
new fetch request. A fetch request is basically a specification that lays out the details of the data to
be fetched. You need to tell the fetch request which entity to fetch. In addition, you want to add a sort
descriptor to the fetch request. The sort descriptor determines the order in which the data is organized.

Once the fetch request is defined appropriately, the fetched results controller is created. The fetched
results controller is an instance of the class NSFetchedResultsController. Remember that the fetched
results controller’s job is to use the fetch request to keep its associated data as fresh as possible.

Once the fetched results controller is created, you do your initial fetch. You do this in
MasterViewController.m at the end of fetchedResultsController by sending your fetched results
controller the PerformFetch message.

Now that you have your data, you’re ready to be a data source and a delegate to your

table view. When your table view wants the number of sections for its table, it will call
numberOfSectionsInTableView:. In your version, you get the section information by passing the
appropriate message to fetchResultsController. Here’s the version from MasterViewController.m:

- (NSInteger)numberOfSectionsInTableView: (UITableView *)tableView

return [[self.fetchedResultsController sections] count];

}
The same strategy applies in tableView:numberOfRowsInSection:
- (NSInteger)tableView: (UITableView *)tableView numberOfRowsInSection:(NSInteger)section

id<NSFetchedResultsSectionInfo> sectionInfo =
[self.fetchedResultsController sections] objectAtIndex:section];
return [sectionInfo numberOfObjects];

}

You get the idea. You used to need to do all this work yourself. Now you can ask your fetched results
controller to do all the data management for you. It’s an amazing time-saver!

Let’s take a closer look at the creation of the fetched results controller. In MasterViewController.m,
use the function menu to go to the method -fetchedResultsController. It should look like this:

- (NSFetchedResultsController *)fetchedResultsController

{
if (_fetchedResultsController != nil) {

return _fetchedResultsController;
}
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NSFetchRequest *fetchRequest = [[NSFetchRequest alloc] init];

// Edit the entity name as appropriate.

NSEntityDescription *entity = [NSEntityDescription entityForName:@"Event"
inManagedObjectContext:self.managedObjectContext];

[fetchRequest setEntity:entity];

// Set the batch size to a suitable number.
[fetchRequest setFetchBatchSize:20];

// Edit the sort key as appropriate.

NSSortDescriptor *sortDescriptor = [[NSSortDescriptor alloc] initWithKey:@"timeStamp"
ascending:NOJ;

NSArray *sortDescriptors = @[sortDescriptor];

[fetchRequest setSortDescriptors:sortDescriptors];

// Edit the section name key path and cache name if appropriate.

// nil for section name key path means "no sections”.

NSFetchedResultsController *aFetchedResultsController = [[NSFetchedResultsController alloc]
initWithFetchRequest:fetchRequest
managedObjectContext:self.managedObjectContext
sectionNameKeyPath:nil cacheName:@"Master"];

aFetchedResultsController.delegate = self;

self.fetchedResultsController = aFetchedResultsController;

NSError *error = nil;
if (![self.fetchedResultsController performFetch:&error]) {
// Replace this implementation with code to handle the error appropriately.
// abort() causes the application to generate a crash log and terminate. You should
// not use this function in a shipping application, although it may be useful during
// development.
NSLog(@"Unresolved error %@, %@", error, [error userInfo]);
abort();

}

return fetchedResultsController;

As discussed earlier, this method uses lazy loading. The first thing it does is check
_fetchedResultsController for nil. If _fetchedResultsController already exists, it is returned;
otherwise, the process of creating a new fetchedResultsController is started.

As the first step, you need to create an NSFetchRequest and NSEntityDescription, and then attach
the NSEntityDescription to the NSFetchRequest.

NSFetchRequest *fetchRequest = [[NSFetchRequest alloc] init];
// Edit the entity name as appropriate.
NSEntityDescription *entity = [NSEntityDescription entityForName:@"Event"

inManagedObjectContext:self.managedObjectContext];

[fetchRequest setEntity:entity];
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Remember, you’re building a fetched results controller, and the fetch request is part of that. Next,
set the batch size to 20. This tells Core Data that this fetch request should retrieve its results 20 at a
time. This is sort of like a file system’s block size.

// Set the batch size to a suitable number.
[fetchRequest setFetchBatchSize:20];

Next, build an NSSortDescriptor and specify that it use timeStamp as a key, sorting the timestamps
in descending order (earlier dates last).

// Edit the sort key as appropriate.
NSSortDescriptor *sortDescriptor = [[NSSortDescriptor alloc] initWithKey:@"timeStamp" ascending:NO];

Now you create an array of sort descriptors. Since you’ll be using only one, you pass in
sortDescriptor and follow it with nil to let initWithObjects know you just have a single element in
the array. (Note that the template could have used initWithObject instead).

NSArray *sortDescriptors = @[sortDescriptor];
[fetchRequest setSortDescriptors:sortDescriptors];

Try this experiment: change ascending:NO to ascending:YES and run the application again. What do
you think will happen? Don’t forget to change it back when you are finished.

Tip If you need to restrict a fetch request to a subset of the managed objects stored in the persistent
store, use a predicate. There’s an entire chapter dedicated to predicates in Learn Objective-C on the
Mac, 2nd Edition by Mark Dalrymple, Scott Knaster, and Waqar Malik (Apress, 2012). The default
template does not use predicates, but you’ll be working with them in the next several chapters.

Now you create an NSFetchedResultsController using your fetch request and context. You'll learn
about the third and fourth parameters, sectionNameKeyPath and cacheName, in Chapter 3.

// Edit the section name key path and cache name if appropriate.
// nil for section name key path means "no sections”.
NSFetchedResultsController *aFetchedResultsController =
[[NSFetchedResultsController alloc] initWithFetchRequest:fetchRequest
managedObjectContext:self.managedObjectContext
sectionNameKeyPath:nil
cacheName:@"Master"];

Next, you set self as the delegate and set fetchedResultsController to the fetched results
controller you just created.

aFetchedResultsController.delegate = self;
self.fetchedResultsController = aFetchedResultsController;

Finally, you perform the fetch and, if there are no errors, you assign the results to your private
instance variable _fetchedResultsController and return the results.
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NSError *error = nil;

if (![self.fetchedResultsController performFetch:&error]) {
// Replace this implementation with code to handle the error appropriately.
// abort() causes the application to generate a crash log and terminate. You should not use this
// function in a shipping application, although it may be useful during development.
NSLog(@"Unresolved error %@, %@", error, [error userInfo]);
abort();

}

return _fetchedResultsController;

Don’t worry too much about the details here. Try to get your head around the big picture. As you
make your way through the next few chapters, the details will come into focus.

The Fetched Results Controller Delegate Methods

The fetched results controller must have a delegate, and that delegate must provide four methods,
which you will describe in the pages that follow. These four methods are defined in the protocol
NSFetchedResultsControllerDelegate. The fetched results controller monitors its managed object
context and calls its delegates as changes are made to its context.

Will Change Content Delegate Method

When the fetched results controller observes a change that affects it—such as an object it manages
being deleted or changed, or when a new object is inserted that meets the criteria of the fetched
results controller’s fetch request—the fetched results controller will notify its delegate before it
makes any changes, using the method controllerWillChangeContent:.

The vast majority of the time a fetched results controller will be used along with a table view, and all
you need to do in that delegate method is to inform the table view that updates about to be made
might impact what it is displaying. This is the method that ensures it gets done:

- (void)controllerWillChangeContent: (NSFetchedResultsController *)controller
{

}

[self.tableView beginUpdates];

Did Change Contents Delegate Method

After the fetched results controller makes its changes, it will then notify its delegate using the
method controllerDidChangeContent:. At that time, if you’re using a table view (and you almost
certainly will be), you need to tell the table view that the updates you told it were coming in
controllerWillChangeContent: are now complete. This is handled for you like so:

- (void)controllerDidChangeContent: (NSFetchedResultsController *)controller
{

}

[self.tableView endUpdates];
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Did Change Object Delegate Method

When the fetched results controller notices a change to a specific object, it will notify its delegate
using the method controller:didChangeObject:atIndexPath:forChangeType:newIndexPath:. This
method is where you need to handle updating, inserting, deleting, or moving rows in your table view
to reflect whatever change was made to the objects managed by the fetched results controller. Here
is the template implementation of the delegate method that will take care of updating the table view
for you:

- (void)controller: (NSFetchedResultsController *)controller didChangeObject:(id)anObject
atIndexPath:(NSIndexPath *)indexPath forChangeType: (NSFetchedResultsChangeType)type
newIndexPath: (NSIndexPath *)newIndexPath

UITableView *tableView = self.tableView;

switch(type) {
case NSFetchedResultsChangelInsert:
[tableView insertRowsAtIndexPaths:@[newIndexPath]
withRowAnimation:UITableViewRowAnimationFade];
break;

case NSFetchedResultsChangeDelete:
[tableView deleteRowsAtIndexPaths:@[indexPath]
withRowAnimation:UITableViewRowAnimationFade];
break;

case NSFetchedResultsChangeUpdate:
[self configureCell:[tableView cellForRowAtIndexPath:indexPath] atIndexPath:indexPath];

break;

case NSFetchedResultsChangeMove:
[tableView deleteRowsAtIndexPaths:@[indexPath]
withRowAnimation:UITableViewRowAnimationFade];
[tableView insertRowsAtIndexPaths:@[newIndexPath]
withRowAnimation:UITableViewRowAnimationFade];
break;

}

Most of this code is fairly straightforward. If a row has been inserted, you receive a type of
NSFetchedResultsChangeInsert and you insert a new row into the table. If a row was deleted, you
receive a type of NSFetchedResultsChangeDelete and you delete the corresponding row in the table.
When you get a type of NSFetchedResultsChangeUpdate, it means that an object was changed

and the code calls configureCell to ensure that you are looking at the right data. If a type of
NSFetchedResultsChangeMove was received, you know that a row was moved, so you delete it from
the old location and insert it at the location specified by newIndexPath.

Did Change Section Delegate Method

Lastly, if a change to an object affects the number of sections in the table, the fetched results
controller will call the delegate method controller:didChangeSection:atIndex:forChangeType:.
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If you specify a sectionNameKeyPath when you create your fetched results controller, you need to
implement this delegate method to take care of adding and deleting sections from the table as
needed. If you don’t, you will get runtime errors when the number of sections in the table doesn’t
match the number of sections in the fetched results controller. Here is the template’s standard
implementation of that delegate method that should work for most situations:

- (void)controller: (NSFetchedResultsController *)controller
didChangeSection: (id <NSFetchedResultsSectionInfo>)sectionInfo
atIndex: (NSUInteger)sectionIndex
forChangeType: (NSFetchedResultsChangeType)type

switch(type) {
case NSFetchedResultsChangeInsert:
[self.tableView insertSections:[NSIndexSet indexSetWithIndex:sectionIndex]
withRowAnimation:UITableViewRowAnimationFade];
break;

case NSFetchedResultsChangeDelete:
[self.tableView deleteSections:[NSIndexSet indexSetWithIndex:sectionIndex]
withRowAnimation:UITableViewRowAnimationFade];
break;

}

Using these four delegate methods, when you add a new managed object, the fetched results
controller will detect that, and your table will be updated automatically. If you delete or change an
object, the controller will detect that, too. Any change that affects the fetched results controller

will automatically trigger an appropriate update to the table view, including properly animating the
process. This means that you don’t need to litter your code with calls to reloadData every time you
make a change that might impact your dataset. Very nice!

Retrieving a Managed Object From the Fetched Results Controller

Your table view delegate methods have become much shorter and more straightforward, since

your fetched results controller does much of the work that you previously did in those methods. For
example, to retrieve the object that corresponds to a particular cell, which you often need to do in
tableView:cellForRowAtIndexPath: and tableView:didSelectRowAtIndexPath:, you can just call
objectAtIndexPath: on the fetched results controller and pass in the indexPath parameter, and it will
return the correct object.

NSManagedObject *object = [[self fetchedResultsController] objectAtIndexPath:indexPath];

Creating and Inserting a New Managed Object

From the function menu in the editor pane, select insertNewObject, which is the method that is
called when the + button is pressed in the sample application. It’s a nice, simple example of how
to create a new managed object, insert it into a managed object context, and then save it to the
persistent store.
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- (void)insertNewObject: (id)sender

{
NSManagedObjectContext *context = [self.fetchedResultsController managedObjectContext];

NSEntityDescription *entity = [[self.fetchedResultsController fetchRequest] entity];
NSManagedObject *newManagedObject =
[NSEntityDescription insertNewObjectForEntityForName:[entity name]
inManagedObjectContext:context];

// If appropriate, configure the new managed object.

// Normally you should use accessor methods, but using KVC here avoids the need to add a custom
class to the template.

[newManagedObject setValue:[NSDate date] forKey:@"timeStamp"];

// Save the context.
NSError *error = nil;
if (![context save:8error]) {
// Replace this implementation with code to handle the error appropriately.
// abort() causes the application to generate a crash log and terminate.
// You should not use this function in a shipping application,
// although it may be useful during development.
NSLog(@"Unresolved error %@, %@", error, [error userInfo]);
abort();

}

Notice that the first thing the code does is to retrieve a managed object context from the fetched
results controller. In this simple example where there’s only one context, you could also have
retrieved the same context from the application delegate. There are a few reasons why the default
code uses the context from the fetched results controller. First of all, you already have a method that
returns the fetched results controller, so you can get to the context in just one line of code.

NSManagedObjectContext *context = [self.fetchedResultsController managedObjectContext];

More importantly, though, a fetched results controller always knows which context its managed
objects are contained by, so even if you decide to create an application with multiple contexts, you’ll
be sure that you’re using the correct context if you pull it from the fetched results controller.

Just as you did when you created a fetch request, when inserting a new object, you need to create
an entity description to tell Core Data which kind of entity you want to create an instance of. The
fetched results controller also knows what entity the objects it manages are, so you can just ask it
for that information.

NSEntityDescription *entity = [[self.fetchedResultsController fetchRequest] entity];

Then it’s simply a matter of using a class method on NSEntityDescription to create the new object
and insert it into a context.

NSManagedObject *newManagedObject =

[NSEntityDescription insertNewObjectForEntityForName:[entity name]
inManagedObjectContext:context];
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It does seem a little odd that you use a class method on NSEntityDescription, rather than an
instance method on the context you want to insert the new object into, but that’s the way it’s done.

Though this managed object has now been inserted into the context, it still exists in the persistent
store. In order to insert it from the persistent store, you must save the context, which is what
happens next in this method:

// Save the context.
NSError *error = nil;
if (![context save:8error]) {
// Replace this implementation with code to handle the error appropriately.
// abort() causes the application to generate a crash log and terminate.
// You should not use this function in a shipping application,
// although it may be useful during development.
NSLog(@"Unresolved error %@, %@", error, [error userInfo]);
abort();

}

As the comment says, you need to handle the error more appropriately than calling abort. We’ll cover
this more in the ensuing chapters. Also, notice that you don’t call reloadData on your table view. The
fetched results controller will realize that you’ve inserted a new object that meets its criteria and will
call the delegate method, which will automatically reload the table.

Deleteing Managed Objects

Deleting managed objects is pretty easy when using a fetched results controller. Use the function
menu to navigate to the method called tableView:commitEditingStyle:forRowAtIndexPath:. That
method should look like this:

- (void)tableView: (UITableView *)tableView
commitEditingStyle: (UITableViewCellEditingStyle)editingStyle
forRowAtIndexPath: (NSIndexPath *)indexPath

if (editingStyle == UITableViewCellEditingStyleDelete) {
NSManagedObjectContext *context = [self.fetchedResultsController managedObjectContext];
[context deleteObject:[self.fetchedResultsController objectAtIndexPath:indexPath]];

NSError *error = nil;
if (![context save:8error]) {
// Replace this implementation with code to handle the error appropriately.
// abort() causes the application to generate a crash log and terminate.
// You should not use this function in a shipping application,
// although it may be useful during development.
NSLog(@"Unresolved error %@, %@", error, [error userInfo]);
abort();
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The method first makes sure that you’re in a delete transaction (remember that this same method is
used for deletes and inserts).

if (editingStyle == UITableViewCellEditingStyleDelete) {

Next, you retrieve the context.

NSManagedObjectContext *context = [self.fetchedResultsController managedObjectContext];
Then the context is asked to delete that object.

[context deleteObject:[self.fetchedResultsController objectAtIndexPath:indexPath]];

Next, the managed object context’s save: method is called to cause that change to be committed to
the persistent store.

NSError *error = nil;

if (![context save:8error]) {
// Replace this implementation with code to handle the error appropriately.
// abort() causes the application to generate a crash log and terminate. You should not use this
// function in a shipping application, although it may be useful during development.
NSLog(@"Unresolved error %@, %@", error, [error userInfo]);
abort();

}

No need to admonish you again about the call to abort, as we discussed this previously.

And that’s all there is to deleting managed objects.

Putting Everything in Context

At this point, you should have a pretty good handle on the basics of using Core Data. You’ve learned
about the architecture of a Core Data application and the process of using entities and properties.
You’ve seen how the persistent store, managed object model, and managed object context are
created by your application delegate. You learned how to use the data model editor to build entities
that can be used in your program to create managed objects. You also learned how to retrieve,
insert, and delete data from the persistent store.

Enough with the theory! Let’s move on and build us some Core Data applications, shall we?
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Chapter

A Super Start: Adding,
Displaying, and Deleting Data

Well, if that last chapter didn’t scare you off, then you’re ready to dive in and move beyond the basic
template you explored in Chapter 2.

In this chapter, you’re going to create an application designed to track some superhero data. Your
application will start with the Master-Detail Application template, though you’ll be making lots of
changes right from the beginning. You’ll use the model editor to design your superhero entity. Then
you’ll create a new controller class derived from UIViewController that will allow you to add, display,
and delete superheroes. In Chapter 4, you’'ll extend your application further and add code to allow
the user to edit her superhero data.

Take a look at Figure 3-1 to get a sense of what your app will look like when it runs. It looks a lot
like the template app. The major differences lie in the entity at the heart of the application and in the
addition of a tab bar at the bottom of the screen. Let’s get to work.

39
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Figure 3-1. The SuperDB application as it will look once you’ve finished this chapter

Setting up the Xcode Project

Time to get your hands dirty. Launch Xcode if it’s not open, and bring up your old friend, the new
project assistant (Figure 3-2).
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Choose a template for your new project

| ios

Framework & Library
Other

& 0sX

Application
Framework & Library
Application Plug-in
Systermn Plug-in
Other

Cancel

- | 27
oo - []
Master-Detail OpenGL Game Page-Based Single View
Application Application Application
&
7/
(e -] I
Tabbed Application Utility Application Empty Application

FE=x
H

Empty Application

This template provides a starting point for any application. It provides just an application
delegate and a window.

Previous Next

Figure 3-2. Your dear old friend, Xcode’s new project assistant

In the last chapter, you started with the Master-Detail Application template. When you’re creating
your own navigation applications, it’s a good template to use as it gives you a lot of the code you’re
likely to need in your application. However, to make it easier to explain where to add or modify
code and also to reinforce your understanding of how applications are constructed, you’re going

to build the SuperDB application from scratch, just as you did throughout most of Beginning iOS 6
Development by David Mark, Jack Nutting, and Jeff LaMarche (Apress).

Select Empty Application, and click Next. When prompted for a product name (Figure 3-3), type in
SuperDB. Select iPhone for the device family, and make sure that the “Use Core Data” and “Use
Automatic Reference Counting” checkboxes are checked. After clicking Next again, use the default
location to save the project and click Create.
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Choose options for your new project:

—

Product Name
Organization Name
Company Identifier

Bund|e Identifier
Class Prefix

Devices

Cancel

Figure 3-3. Entering project details

SuperDB

AppOrchard
com.apporchard
com.apporchard.SuperDB

XYZ

| iPhone

¥ Use Core Data
¥ Use Automatic Reference Counting

Include Unit Tests

Previous Next

You need to make some changes to use storyboards. Storyboards were a new feature added to
Xcode with iOS 5. They make managing user interfaces and the transitions between those interface
much easier. Xcode provides a visual editor, the storyboard editor, to aid in the layout and design
of user interfaces. Where Interface Builder let you work with one view at a time, storyboards let you
work the entire set of views and their behavior. By default, the Empty Application template did not
give you a storyboard. This is easy enough to fix.

First, create a new storyboard file. Select the SuperDB group in the Navigator pane, and create a new
file (type 3N or use the menu File » New » File). When the New File Assistant appears (Figure 3-4),
select User Interface from under the iOS heading in the left pane, then select Storyboard from the
right pane, and click the Next button. Choose iPhone as the device on the next assistant screen, and
click Next again. Name the file SupexDB.storyboard, and save it in the project folder (Figure 3-6). The
new file, SuperDB. storyboard, should appear in the Navigator pane.
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Choose a template for your new file:

| ios

Cocoa Touch
Cand C++
User Interface
Core Data B plew
Resource
Other SEER
B osx
Cocoa
Cand C++
User Interface
Core Data

Resource
Other

Window

Application

3
———

‘:" Storyboard

An empty Interface Builder Storyboard document for an i05 interface.

| Previous | [ Next

Figure 3-4. Create a new storyboard with the New File Assistant

Choose options for your new file:

Device Family | iPhone =

Next

[ previous | |

Figure 3-5. Select the iPhone device
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Save As: SuperDB.storyboard [=]
[«|»|{22]= Imi || == ~ || (2 SuperDB &)
FAVORITES 14] .4 [:I SuperDB 3 AppDelegate.h
rf*\ﬂ Applications [ SuperDB.xcodeproj m| AppDelegate.m
— [ en.lproj
e m| main.m
@ Documents SuperDB-Info.plist
o Eermlersk SuperDB-Prefix.pch
. SuperDB.xcdatamodeld
H Movies
J7 Music
Pictures
DEVICES
[ Remnta Nisrc
Group | [ | SuperDB 2

Targets (¥ A SuperDB

| New Folder | | Cancel | | Create

Figure 3-6. Name the storyboard and save it

Finally, you need to tell Xcode that you want to use the new SuperDB. storyboard file. Select the
SuperDB project at the top of the Navigator pane. When the project editor appears, select the
SuperDB Target and go to the project summary editor (Figure 3-7). In the section titled iPhone/iPod
Deployment Info, enter the name SuperDB into the Main Storyboard field.
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ui | < » | [superDs

PROJECT | Summary | Info Build Settings Build Phases Build Rules
l SuperDB i0S Application Target

TARGETS Bundle Identifier  com.apporchard.SuperDE
A

Version | 1.0 Build | 1.0
Devices | iPhone

Deployment Target 6.0 [+
¥ iPhone / iPod Deployment Info

Main Storyboard | SuperDB 3

Main Interface -

Supported Interface Orientations

I

Portrait Upside Landscape Landscape
Down Left Right

Status Bar

Style | Default |

Visibility | Hide during application launch

Tinting | Disabled + |

Tint Color | [N

App lcons

|_| Prerendered
Add Target Validate Settings

Figure 3-7. Project editor

Since you have configured SuperDB to use a storyboard, you need to clean up the application delegate.
Select AppDelegate.m in the Navigator pane. The code editor should appear. Find the method

- (BOOL)application: (UIApplication *)application
didFinishLaunchingWithOptions: (NSDictionary *)launchOptions

and edit it to read
-(BOOL)application: (UIApplication *)application

didFinishLaunchingWithOptions: (NSDictionary *)launchOptions
{

}

return YES;

Now you need to actually create your storyboard. Find and select SuperDB.storyboard in the
Navigation pane. The editor pane should transform into the storyboard editor (Figure 3-8). Let’s
quickly review the storyboard editor. The content of the editor is a grid, similar to the model editor
graph style. On the bottom left of the storyboard editor is a disclosure button. The arrow in the
button should be pointing to the right. Click it.
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w4 | lSLD'EI'JB ; SuperDB » | 7 SuperDB.storyboard » No Selection

Figure 3-8. The storyboard editor

The storyboard document outline (Figure 3-9) should appear on the left of the storyboard editor.
Right now this view is empty with no scenes (we’ll define scenes in a little bit). Normally, the
storyboard document outline provides a hierarchical view of the scenes, their view controllers, views
and Ul components.
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-

Figure 3-9. The storyboard document outline and Disclosure button

There is a pair of button groups on the bottom right of the editor (Figure 3-10). The button group
on the left is for configuring auto layout of your views; we’ll describe them in Chapter 4. The button
group on the right has three buttons: Zoom Out, Zoom-to-Fit, and Zoom In. They change the zoom
level of the storyboard editor.

Figure 3-10. Storyboard editor button groups
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Adding a Scene

Reset the Xcode workspace so that the storyboard editor looks like Figure 3-8. Open the Utility
pane, and find the navigation controller in the Object library (which should be at the bottom of the
Utility pane). Drag the navigation controller over to the storyboard editor. Your storyboard editor
should look something like Figure 3-11.

ut | 4 > | P4 SuperDB ) []SuperDB ) [} SuperDB.storyboard ) [ Table View Controller - Root View Controller Scene  (E) Table View Controller - Root View Controlle PrS

Figure 3-11. Storyboard editor with a navigation controller

Scenes and Segues

Interestingly, Xcode decided that along with the navigation controller, you wanted a table view controller
and set it up. Click the Zoom-To-Fit (=) button on the lower right to fit everything in the storyboard editor.
What you see now are two scenes, labeled Navigation Controller and Table View Controller - Root.
Between the two scenes is a segue. It’s the arrow pointing from the Navigation Controller to the Table
View Controller - Root. It has an icon in the middle of it that tells you this is a manual segue.

A scene is basically a view controller. The leftmost scene is labeled Navigation Controller, rightmost
is the Table View Controller - Root. The navigation controller is used to manage the other view
controllers. In Chapter 2, the navigation controller managed the master and detail view controllers.
The navigation controller also provided the navigation bar that allowed you to edit and add events in
the master view controller and provided the Back button in the detail view controller.

A segue defines the transition from a scene to the next scene. In the application from Chapter 2,
when you selected an event in the master view controller, you triggered the segue to transition to the
detail view controller.
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But what about the arrow to the left of the navigation controller? That simply tells you the navigation
controller is the root view controller for this storyboard.

Storyboard Document Outline

Now that you have something in your storyboard editor, let’s take a look at the storyboard document
outline. Open it up. Now you can see the hierarchical view of the scenes described earlier (Figure 3-12),
with their view controllers, views, and Ul components.

| w | o4 b | [85uperDB » []SuperDB [ su

Table View Controller - Root View C...

- E
I@ First Responder
Exit

@ Mavigation Controller Scene

- -
l@ First Responder
Exit

s/ Relationship “root view controller” t...

=)
Figure 3-12. The story document outline, populated

Let’s take a look at your work so far. Build and run the SuperDB app. You should see something like
Figure 3-13.
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Carrier & 12:18 AM

Figure 3-13. The SuperDB app so far

Application Architecture

There’s no single right architecture for every application. One obvious approach would be to make
the application a tabbed application, and then add a separate navigation controller for each tab. In
a situation where each tab corresponds to a completely different view showing different types of
data, this approach would make perfect sense. In Chapter 7 of Beginning iOS 6 Development, you
used that exact approach because every single tab corresponded to a different view controller with
different outlets and different actions.

In this case, however, you're going to implement two tabs (with more to be added in later chapters),
but each tab will show exactly the same data, just ordered differently. When one tab is selected,
the table will be ordered by the superhero’s name. If the other tab is selected, the same data will be
shown but ordered by the superhero’s secret identity.

Regardless of which tab is selected, tapping a row on the table will do the same thing: drill down
to a new view where you can edit the information about the superhero you selected (which you will
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add in the next chapter). Regardless of which tab is selected, tapping the Add button will add a new
instance of the same entity. When you drill down to another view to view or edit a hero, the tabs are
no longer relevant.

For your application, the tab bar is just modifying the way the data in a single table is presented.
There’s no need for it to actually swap in and out other view controllers. Why have multiple
navigation controller instances all managing identical sets of data and responding the same way
to touches? Why not just use one table controller and have it change the way it presents the data
based on which tab is selected? This is the approach you’re going to take in this application.

As a result, your application won’t be a true tabbed application.

Your root view controller will be a navigation controller, and you’ll use a tab bar purely to receive
input from the user. The end result that is shown to the user will be identical to what they’d see

if you created separate navigation controllers and table view controllers for each tab. Behind the
scenes you'll be using less memory and won’t have to worry about keeping the different navigation
controllers in sync with each other.

Your application’s root view controller will be an instance of UINavigationController. You'll create
your own custom view controller class, HeroListController, to act as the root view controller for this
UINavigationController. HeroListController will display the list of superheroes along with the tabs
that control how the heroes are displayed and ordered.

Here’s how the app will work. When the application starts, an instance of HeroListController is
loaded from the Storyboard file. Then an instance of UINavigationController is created with the
HerolListController instance as its root view controller. Finally, the UINavigationController is
set as the application’s root view controller. The view associated with the HeroListController
contains your tab bar and your superhero table view.

In Chapter 4, you’ll add a table view controller into the mix to implement a detail superhero view.
When the user taps on a superhero in the superhero list, this detail controller will be pushed onto
the navigation stack and its view will temporarily replace the HeroListController’s view in the
UINavigationController’s content view. No need to worry about the detail view now; we just
wanted you to see what’s coming.

Designing the View Controller Interface

Your application’s root view controller is now a stock UINavigationController. You didn’t need

to write any code for it; you just dropped a navigation controller object into your storyboard.
Xcode also gave you a UITableViewController as the root of the navigation controller’s stack.
Even though you will be using a table to display the list of heroes, you’re not going to subclass
UITableViewController. Because you also need to add a tab bar to your interface, you’re going to
create a subclass of UIViewController and create your interface in the storyboard editor. The table
that will display the list of heroes will be a subview of your view controller’s content pane.

If not already selected, select the SuperDB.storyboard in the Navigation pane. Also make sure the
Utility pane is exposed. The storyboard should have two scenes: the Navigation Controller and

the Table View Controller - Root. Zoom out so that both scenes are visible. Select the Table View
Controller - Root. Only the Table View Controller - Root scene and label should be highlighted blue.
Delete the table view controller by hitting the Delete key or Edit » Delete. You should now only have
the navigation controller.

www.it-ebooks.info


http://www.it-ebooks.info/

52 CHAPTER 3: A Super Start: Adding, Displaying, and Deleting Data

From the bottom of the Utility pane, select a view controller from the Object library and drag it to the
storyboard editor. A view controller should appear; place it to the right of the navigation controller
(Figure 3-14).

mla | 35LperDB ) [_|SuperDB B SuperDB.storyboard » ViewCDr‘troHe’Sccne !U\"iewCortrollE-' | - }‘
=]

Navigation Controller . B

N m =~ % % | g | SuperDBapp
Figure 3-14. The storyboard with a new view controller scene

Before you lay out the new view controller, let’s connect it to the navigation controller. Select the
navigation controller. Click the Zoom In button until the navigation controller changes to display
three icons (Figure 3-15). Hover the pointer over the left-most icon. A pop-up window should appear
with the words navigation controller. Control-drag from the navigation controller icon to the view

of the view controller. When you release the pointer, you should see a pop-up menu of possible
segue assignments (Figure 3-16). Select root view controller in the Relationship Segue section. You
should see a segue appear between the navigation controller and the view controller. Also, the view
controller should now have a navigation bar along the top.

g 1 >

Figure 3-15. Navigation controller label icons
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Manual Segue
push
modal

custom
Relationship Segue
root view controller

Figure 3-16. Possible segue assignments

Now you can design the view controller’s interface. Let’s add the tab bar first. Look in the library for
a Tab Bar. Make sure you’re grabbing a tab bar and not a tab bar controller. You only want the user
interface item. Drag a tab bar from the library to the scene called View Controller, and place it snugly
in the bottom of the window, as shown in Figure 3-17.

Figure 3-17. The tab bar placed snugly against the bottom of the scene

Note You may need to zoom in to drop the tab bar into the view. You need to zoom in enough so the
label changes from view controller to a series of icons. The bottom of Figure 3-17 shows this.
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The default tab bar has two tabs, which is exactly the number you want. Let’s change the icon and
label for each. With the tab bar still selected, click the star above Favorites. Then click the Attributes
Inspector button in the Utility pane selector bar (it should be the fourth button). Alternately, you can
select View » Utilities » Show Attribute Inspector. The menu short cut is \-384.

If you’ve correctly selected the tab bar item, the Attribute Inspector pane should say Tab Bar Item
and the Identifier pop-up should say Favorites. In the Attribute Inspector, give this tab a title of
By Name and an image of name_icon.png (Figure 3-18). Now click the three dots above the word
More on the tab bar to select the right tab. Using the inspector, give this tab a title of By Secret
Identity and an image of secret_icon.png.

™~ =] =R . P

¥ Tab Bar ltem

Badge
Identifier | Custom - : |
¥ Bar ltem
Title | By Mame
Image | name_icon.png =
Tag 0+

| Enabled

Figure 3-18. Setting the attributes of the left tab

Note The files name_icon.png and secret_icon.png can be found in the download archive for
this book.

Back in the Object library, look for a table view. Again, make sure you’re getting the user interface
element, not a table view controller. Drag this to the space above the tab bar. It should resize
automatically to fit the space available. After you drop it, it should look like Figure 3-19.
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Figure 3-19. The table view in the scene

Finally, grab a table view cell, and drag it on top of the table view. Xcode should automatically align it
to the top the table view (Figure 3-20).

Figure 3-20. The table view cell on the table view
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Select the table view cell, and expose the Attribute Inspector in the Utility pane. You need to change
some of the attributes to get the behavior you want. First, set the style to Subtitle. This gives a table
view cell with a large title text and a smaller subtitle text below the title. Next, give it an identifier
value of HeroListCell. This value will be used later when creating table view cells. Finally, change the
selection from Blue to None. This means when you tap on a table view cell, it won’t highlight. Your
Attribute Inspector should look like Figure 3-21.

M B B & 8

¥ Table View Cell

Style | Subtitle

Image r

Identifier | HeroListCell

Selection | Mone

Accessory | None

Editing Acc. | None

Indentation o 10 [+
Level Width

[+ Indent While Editing
|| Shows Re-order Controls

¥ View

Mode | Scale To Fill =

Tag 0.

Interaction Ig‘T User Interaction Enabled
|| Multiple Touch

Alpha 1))
Background | =1 | Default =

Drawing Ig’T Opague || Hidden
I!ﬁ Clears Graphics Context

Figure 3-21. The table view cell attributes

Your interface is complete. Now you need to define your view controller interface in order to make
the outlet, delegate, and datasource connections.

Creating HeroListController

Single-click the SuperDB group in the Navigator pane. Now create a new file (38N or File » New » File).
When the New File Assistant appears (Figure 3-22), select Cocoa Touch from under the iOS heading
in the left pane, then select Objective-C class from the right pane, and click the Next button.
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Choose a template for your new file:

| ios . o
h h

Cand C++
User Interface
Core Data
Resource
Other

Objective-C class Objective-C Objective-C class Objective-C protocol
category extension

K osX

Cocoa

Cand C++ Objective-C test
User Interface case class
Core Data

Resource

Other

Objective-C class

An Objective-C class, with implementation and header files.

Cancel Previous Next

Figure 3-22. Selecting the Objective-C class template in the new file assistant

On the second file assistant pane (Figure 3-23), give the class a name of HerolListController and
make it a subclass of UITableViewController. Make sure both the “Targeted for iPad” and “With XIB
for user interface” items are unchecked. With that done, click the Next button. The file dialog should
be selected to the SuperDB project folder, so just click Create. Two files should have been added to
the project view: HeroListController.h and HerolListController.m.
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Choose options for your new file:

—

Class |HerolListController
Subclass of | UITableViewController i

Targeted for iPad
|| With XIB for user interface

Cancel Previous Next

Figure 3-23. Selecting the UlTableViewController in the file assistant

Wait a minute. When you made the interface in MainStoryboard.storyboard, you used a plain
UIViewController, not a UITableViewController. And we said earlier that you didn’t want to

use a UITableViewController. So why did we have you make HerolListController a subclass of
UITableViewController?

If you look back at Figure 3-1, you can see that your application displays a list of heroes in

a table view. That table view will need a data source and delegate. The HerolListController

will be that data source and delegate. By asking the New File Assistant to make a subclass of
UITableViewController, Xcode will use a file template that will predefine a bunch of table view data
source and delegate methods. Select HeroListController.m in the Navigator pane and take a look
at the file in the Editor pane. You should see the methods Xcode gave you for free.

However, you do need to make the HeroListController a subclass of UIViewController. Single-click
HerolListController.h in the Navigator pane. Find the @interface declaration, and change it from

@interface HerolListController : UITableViewController

to

@interface HeroListController : UIViewController<UITableViewDataSource, UITableViewDelegate>
Next, select HeroListController.m. Find the method

- (id)initWithStyle: (UITableViewStyle)style
{
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self = [super initWithStyle:style];

if (self) {
// Custom initialization
}
return self;
}
and delete it.

Now you need to connect to the table view data source and delegate to the HeroListController.
While you’re at it, create the outlets needed for the tab bar and table view. You could add them
manually, but we assume you know how to do that. Let’s try using an alternate method.

Select SuperDB.storyboard in the Navigator pane and expose the storyboard editor. Make sure your
zoom level is such that that view controller label shows the three icons. Hover the pointer over the
left-most icon, an orange circle with a white square. Xcode should pop up a label that reads View
Controller. Single-click to select it. Over in the Utility pane, select the Identity Inspector (Figure 3-24).
Change the Class field (under the Custom Class header) to HeroListController.

| H| B B W o [

¥ Custom Class
Class .HeroListContrDIIer Sl
'v Identity
Storyboard 1D
Restoration 1D

|| Use Storyboard ID
¥ User Defined Runtime Attributes

_ Key Path Type Value
| o=
¥ Document

Label | Xcode Specific Label

*

Object ID M5r-cH-Rnqg
Lock | Inherited - (Nothing) - |
Notes | = | =|=|=|---| [
No Font T -]

Figure 3-24. View Controller’s Identity Inspector
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What have you done here? You’ve told Xcode that your view controller is not a plain old
UIViewController, but now a HerolListController. If you hover the pointer over the view controller
icon, the pop-up will read Hero View Controller now.

Making the Connections and Outlets

First, make the HerolListController the table view data source and delegate. Control-drag from
the Table View area to the HeroListController (Figure 3-25). When you release, an Outlets
pop-up window should appear (Figure 3-26). Select dataSource. Repeat the control-drag, this
time selecting delegate.

Hero List Controller §

Figure 3-25. Control-drag from the table view to the HeroListController

Outlets
dataSource

delegate

Figure 3-26. Table view Outlets pop-up window
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Now you’re going to add the outlets for the tab bar and table view. On the toolbar, change the
editor from the Standard editor to the Assistant editor. The Editor pane should split into two views
(Figure 3-27). The left view will have the storyboard editor; the right view will have a Code editor
showing the interface file of HeroListController.

ii | 4 b | BSuperdB ) [su... ) [GSu.. ) Bvi. ) Q@ He...) [ View ) [=|Table View 4 & 0| i | 4 > | [EAutom...) [R] HeroListController.h » [E @interface HeroListController |4 2 »| @ @
i
/f HeroListController.h
//  SuperDB

/¢ Created by Manny Sullivan en 1/1/01.
Copyright (c) 2801 AppOrchard. ALL rights reserved

— Title #impart <UTKit/UIKit.h=

Subtitie @interface HeroListController : UIViewController <UITableViewDataSource,
UITableViewDelegates

gend

= m o % 1|4 | SupeDBapp

Figure 3-27. The Assistant editor

Again, control-drag from the Table View area, but this time go to the Code editor, just between
the @interface and @end declarations (Figure 3-28). Once you release, a Connection pop-up window
should appear (Figure 3-29). Enter heroTableView in the Name field and leave the rest of the fields at
their default settings. Click the Connect button.
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e JSue Vi... B GHe... ¥ UView ¥ UTabIe View [ (0| i | 4 P | [:]Aulom... i |—h| HerolListController.h » |E@interface HeroListContro
i
//  HerolListController.h
/f SuperDB
/i

/f Created by Manny Sullivan on 1/1/81.
/{ Copyright (c) 2081 AppOrchard. All rights reserved.

_ Prototype Cells "
Title #import <UIKit/UIKit.h=
Subtitle @interface HeroListController : UIViewController <UITableViewDat:
UITableViewDelegate>
| # Insert Outlet or Outlet Collection
" @end e
o
1

Figure 3-28. Control-drag from the table view to the HeroListController interface file

P | |/
£
Connection | Qutlet H

Object ) Hero List Contraller

#im

Name |heroTableView @in

Type | UlTableView - | rr
@en
Storage | Weak H

Cancel Connect

Figure 3-29. The Connection pop-up window
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The following line should be added after the @interface declaration:

@property (weak, nonatomic) IBOutlet UITableView *heroTableView;

Repeat the process, this time control dragging from the tab bar to the just underneath the new
@property declaration. Use heroTabBar for the name. You should get the following new @property

declaration for the tab bar:

@property (weak, nonatomic) IBOutlet UITabBar *heroTabBar;

Navigation Bar Buttons
If you build and run the SuperDB app, you should get something like Figure 3-30.

r N

Carrier & 12:58 AM

Figure 3-30. SuperDB so far. Looking good!
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Let’s add the Edit and Add (+) buttons. Make sure the Standard Editor toggle is selected in the
toolbar, then select HeroListController.m in the Navigator pane. In the Editor pane, find the method

- (void)viewDidLoad
At the bottom of the method, you should see the following lines:

// Uncomment the following line to display an Edit button in the navigation bar for this view controller.
// self.navigationItem.rightBarButtonItem=self.editButtonItem;

Uncomment the second line and change the rightBarButtonltem to leftBarButtonltem, like so:

// Uncomment the following line to display an Edit button in the navigation bar for this view controller.
self.navigationItem.leftBarButtonItem=self.editButtonItem;

To add the Add (+) button, you need to go back to the storyboard editor. Select SuperDB. storyboard
in the Navigator pane. Drag a bar button item from the Object library to the right side of the
navigation bar in the Hero view controller. In the Utility pane, select the Attribute Inspector. You
should see the Attribute Inspector for a bar button item (Figure 3-31). If not, make sure the bar
button item you just added is selected. Change the Identifier field to Add. The bar button item’s label
should change from Item to+.

™
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Style | Bordered

&
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Identifier | Add
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Image =
Tag 0|
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Figure 3-31. Bar button item’s Attribute Inspector

Toggle back to the Assistant editor. Control-drag from the bar button item to just below the last
@property in the HeroListController interface file. When the connection pop-up window appears,
add a connection named addButton. Control-drag from the bar button item again to just above the
@end. This time, when the connection pop-up appears, change the connection value to Action and
set the name to addHero (Figure 3-32). Click connect. You should see a new method declaration:

- (IBAction)addHero: (id)sender;
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Figure 3-32. Adding the addHero: Action

If you go to the HerolListController implementation file, you’ll see the (empty) method
implementation:

- (IBAction)addHero: (id)sender {
}

Build and run the app. Everything looks in place (Figure 3-33). Click the Edit button. It should turn
into a Done button. Click the Done button, and it should go back to Edit. Press the Add (+) button.
Nothing happens. That’s because you haven’t written the -addHero: method to do anything. You’ll
get to that soon.

Carrier %

;Ed 4

A

Figure 3-33. Everything is in the right place

www.it-ebooks.info


http://www.it-ebooks.info/

66 CHAPTER 3: A Super Start: Adding, Displaying, and Deleting Data

However, right now the tab bar does not have either tab button selected. When you start the app,
both buttons are off. You can select one, then toggle between the two. But shouldn’t one of the
buttons be selected at launch? You’ll implement that next.

Tab Bar and User Defaults

You want the application to start with one of the tab bar buttons selected. You can do that pretty
easily, by adding something like this

// Select the Tab Bar Button
UITabBarItem *item=[self.heroTabBar.items objectAtIndex:0];
[self.heroTabBar setSelectedItem:item];

to the viewDidLoad: method of the HerolListController. Go ahead and try it. The application starts
and the By Name tab is selected. Now, select the By Secret Identity tab and stop the app in Xcode.
Restart the app. The By Name tab is selected. Wouldn’t it be nice if the application remembered your
last selection? You can use user defaults to do that remembering for you.

In the HerolListController interface, add the following lines before the @interface declaration:
#define kSelectedTabDefaultsKey @"Selected Tab"

enum {
kByName,
kBySecretIdentity,

};

The kSelectedTabDefaultsKey is the key you’ll use to store and retrieve the selected tab bar button
index from the user defaults. The enumeration is just a convenience for the values 0 and 1.

Switch over to the HeroListController implementation file, and add the following to the end of the
viewDidLoad: method:

// Select the Tab Bar button

NSUserDefaults *defaults = [NSUserDefaults standardUserDefaults];
NSInteger selectedTab = [defaults integerForKey:kSelectedTabDefaultsKey];
UITabBarItem *item = [self.heroTabBar.items objectAtIndex:selectedTab];
[self.heroTabBar setSelectedItem:item];

(If you entered the earlier tab bar selection code, make sure you make the changes correctly.)

Build and run the app. Toggle the tab bar. Quit the app, and make sure the By Secret Identity button
is selected. Quit the app, and start it again. It should remember the selection, right? Not yet. You
haven’t written code to write the user default when the tab bar selection changes. You’re only
reading it at launch. Let’s write the default when it changes.

Select the SuperDB. storyboard, and control-drag from the tab bar to the Hero view controller.
When the Outlets pop-up appears, select delegate (it should be your only choice). Next, select
HerolListController.h, and change the @interface declaration from
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@interface HerolListController : UIViewController<UITableViewDataSource, UITableViewDelegate>
to

@interface HeroListController : UIViewController<UITableViewDataSource, UITableViewDelegate,
UITabBarDelegate>

Now UITabBarDelegate has a required method -tabBar:didSelectItem:. Select
HerolListController.m, and navigate the Editor to just above the -addHero: method. Add these lines:

#pragma mark - UITabBarDelegate Methods

- (void)tabBar:(UITabBar *)tabBar didSelectItem:(UITabBarItem *)item
NSUserDefaults *defaults = [NSUserDefaults standardUserDefaults];
NSUInteger tabIndex = [tabBar.items indexOfObject:item];
[defaults setInteger:tabIndex forKey:kSelectedTabDefaultsKey];

}

Now when you quit and launch the application, it remembers your last tab bar selection.

Designing the Data Model

Now you need define the application’s data model. As we discussed in Chapter 2, the Xcode
model editor is where you design your application’s data model. In the Navigator pane, click on
SuperDB.xcdatamodel. This should bring up the model editor (Figure 3-34).

Outline Style Add Entity . . Editis Style

Figure 3-34. The empty model editor awaiting your application’s data model
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Unlike the data model from Chapter 2, you should be starting with a completely empty data model.
So let’s dive right in and start building. The first thing you need to add to your data model is an
entity. Remember, entities are like class definitions. Although they don’t store any data themselves,
without at least one entity in your data model, your application won’t be able to store any data.

Adding an Entity

Since the purpose of your application is to track information about superheroes, it seems logical that
you’re going to need an entity to represent a hero. You’re going to start off simple in this chapter and
track only a few pieces of data about each hero: name, secret identity, date of birth, and sex. You’ll add
more data elements in future chapters, but this will give you a basic foundation upon which to build.

Add a new entity to the data model. A new entity, named Entity, should appear in the Top-Level
Components pane. This entity should be selected, and the text Entity should be highlighted. Type
Hero to name this entity.

Editing the New Entity

Let’s verify that your new Hero entity has been added to the default configuration. Select the Default
Configuration in the Top-Level Configuration pane. The Data Editor Detail pane to the right should
have changed with a single table named Entities. There should be one entry in this table, the entity
you just named Hero.

Next to Hero is a checkbox called Abstract. This checkbox allows you to create an entity that cannot
be used to create managed objects at runtime. The reason why you might create an abstract entity
is if you have several properties that are common to multiple entities. In that case, you might create
an abstract entity to hold the common fields and then make every entity that uses those common
fields a child of that abstract entity. Thus if you needed to change those common fields, you’d only
need to do it in one place.

Next, the Class field should blank. This means the Hero entity is a subclass of NSManagedObject. In
Chapter 6, you’ll see how to create custom subclasses of NSManagedObject to add functionality.

You can see more detail by selecting this row, and then exposing the Utility pane. Let’s expose the
Utility pane. Once the Utility pane appears, select the Data Model Inspector (the third button on the
Inspector Selector bar). The Utility pane should be similar to Figure 3-35.
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Figure 3-35. The Utilities pane for the new Entity

The first three fields (Name, Class, and Abstract Entity) mirror what you saw in the Data Detail pane.
Below the Abstract Entity checkbox is a pop-up menu labeled Parent Entity. Within a data model, you
have the ability to specify a parent entity, which is very similar to subclassing in Objective-C. When
you specify another entity as your parent, the new entity receives all the properties of parent entity
along with any additional ones that you specify. Leave the parenting pop-up set to No Parent Entity.
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Note You may be wondering about the additional areas in the Data Model Inspector, titled User Info,
Versioning and Entity Sync. These settings give you access to more advanced configuration parameters
that are only rarely used. You won't be changing any of the configurations.

If you're interested in finding out more about these advanced options, you can read more about them
in Pro Core Data for i0OS, 2nd Edition (www . apress . com/9781430236566). Apple has the following
guides online as well: the Core Data Programming Guide at http://developer.apple.com/
library/ios/#documentation/Cocoa/Conceptual/CoreData/cdProgrammingGuide.html
and the Core Data Model Versioning and Data Migration Guide at http://developer.apple.com/
library/ios/#documentation/Cocoa/Conceptual/CoreDataVersioning/Articles/
Introduction.html.

Adding Attributes to the Hero Entity

Now that you have an entity, you must give it attributes in order for managed objects based on this
entity to be able to store any data. For this chapter, you need four attributes: name, secret identity,
birth date, and sex.

Adding the Name Attribute

Select the Hero entity in the data component pane, and add an attribute. Once added, an entry
named Attribute should appear in the Attributes Property table in the detail pane. Just as when
you created a new entity, the newly added attribute has been automatically selected for you. Type
name, which will cause the name of the new attribute to be updated. The Attributes Property pane
should look like Figure 3-36.

¥ Attributes

Attribute Type
[ name Undefined =
|

Figure 3-36. Attributes detail

Tip It’s not an accident that you chose to start your entity Hero with a capital H, but your attribute
name with a lowercase n. This is the accepted naming convention for entities and properties. Entities
begin with a capital letter; properties begin with a lowercase letter. In both cases, if the name of the
entity or property consists of more than one word, the first letter of each new word is capitalized.
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The Type column of the table specifies the data type of the attribute. By default, the data type is set
to Undefined.

Now, let’'s expose the Utilities pane again (if it’s not already open). Make sure the name attribute is
selected in the detail pane, and choose the Data Model Inspector (Figure 3-37). The first field should
be titled Name, and it should have the value of name.

¥ Artribute

Mame | name
Properties || Transient ly.ﬁ Optional
|| Indexed

Attribute Type | Undefined

Advanced | | Index in Spotlight
|| Store in External Record File

¥ User Info
Ky Yalue

¥ Versioning
Hash Modifier | Version Hash Modifier

Renaming ID | Renaming ldentifier

Figure 3-37. The Data Model Inspector for the new name attribute

Below the Name field are three checkboxes: Transient, Optional, and Indexed. If Optional is checked,
then this entity can be saved even if this attribute has no value assigned to it. If you uncheck it, then
any attempt to save a managed object based on this entity when the name attribute is nil will result
in a validation error that will prevent the save. In this particular case, name is the main attribute that
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you will use to identify a given hero, so you probably want to require this attribute. Single-click the
Optional checkbox to uncheck it, making this field required.

The Transient checkbox allows you to create attributes that are not saved in the persistent store.
They can also be used to create custom attributes that store non-standard data. For now, don’t
worry too much about Transient. Just leave it unchecked; you’ll revisit this checkbox in Chapter 6.

The final checkbox, Indexed, tells the underlying data store to add an index on this attribute. Not all
persistent stores support indices, but the default store (SQLite) does. The database uses an index
to improve search speeds when searching or ordering based on that field. You will be ordering
your superheroes by name, so check the Indexed checkbox to tell SQLite to create an index on the
column that will be used to store this attribute’'s data.

Caution Properly used, indices can greatly improve performance in a SQLite persistent store. Adding
indices where they are not needed, however, can actually degrade performance. If you don't have a
reason for selecting Indexed, leave it unchecked.

Attribute Types

Every attribute has a type, which identifies the kind of data that the attribute is capable of storing.
If you single-click the Attribute Type drop-down (which should currently be set to Undefined), you
can see the various datatypes that Core Data supports out of the box (Figure 3-38). These are all
the types of data that you can store without having to implement a custom attribute, like you’re
going to do in Chapter 6. Each of the data types correspond to an Objective-C class that is used
to set or retrieve values, and you must make sure to use the correct object when setting values on
managed objects.

¥ Undefined
Integer 16
Integer 32
Integer 64
Decima
Double
Float
String
Boolean
Date
Binary data
Transformable

Figure 3-38. The data types supported by Core Data

The Integer Data Types

Integer 16, Integer 32, and Integer 64 all hold signed integers (whole numbers). The only difference
between these three number types is the minimum and maximum size of the values they are capable
of storing. In general, you should pick the smallest-size integer that you are certain will work for your
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purposes. For example, if you know your attribute will never hold a number larger than a thousand,
make sure to select Integer 16 rather than Integer 32 or Integer 64. The minimum and maximum
values that these three data types are capable of storing are shown in Table 3-1.

Table 3-1. Integer Type Minimums and Maximums

Data Type Minimum Maximum

Integer 16 -32,768 32, 767

Integer 32 -2,147,483,648 2,147,483,647

Integer 64 -9,223,372,036,854,775,808 9,223,372,036,854,77°5,807

At runtime, you set integer attributes of a managed object using instances of NSNumber created using
a factory method such as numberWithInt: or numberWithLong:.

The Decimal, Double, and Float Data Types

The decimal, double, and float data types all hold decimal numbers. Double and float hold
floating-point representations of decimal numbers similar to the C datatypes of double and float,
respectively. Floating-point representations of decimal numbers are always an approximation due
to the fact that they use a fixed number of bytes to represent data. The larger the number to the

left of the decimal point, the less bytes there are available to hold the fractional part of the number.
The double data type uses 64 bits to store a single number while the float data type uses 32 bits of
data to store a single number. For many purposes, these two datatypes will work just fine. However,
when you have data, such as currency, where small rounding errors would be a problem, Core Data
provides the decimal data type, which is not subject to rounding errors. The decimal type can hold
numbers with up to 38 significant digits stored internally using fixed-point numbers so that the
stored value is not subject to the rounding errors that can happen with floating-point numbers.

At runtime, you set double and float attributes using instances of NSNumber created using the
NSNumber factory method numberWithFloat: or numberWithDouble:. Decimal attributes, on the other
hand, must be set using an instance of the class NSDecimalNumber.

The String Data Type

The string data type is one of the most common attribute types you will use. String attributes
are capable of holding text in nearly any language or script since they are stored internally using
Unicode. String attributes are set at runtime using instances of NSString.

The Boolean Data Type

Boolean values (YES or NO) can be stored using the Boolean data type. Boolean attributes are set at
runtime using instances of NSNumber created using numberWithBOOL:.

The Date Data Type

Dates and timestamps can be stored in Core Data using the date data type. At runtime, date
attributes are set using instances of NSDate.
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The Binary Data Type

The binary data type is used to store any kind of binary data. Binary attributes are set at runtime
using NSData instances. Anything that can be put into an NSData instance can be stored in a binary
attribute. However, you generally can’t search or sort on binary data types.

The Transformable Data Type

The transformable data type is a special data type that works along with something called a value
transformer to let you create attributes based on any Objective-C class, even those for which
there is no corresponding Core Data data type. You would use transformable data types to store
a UIImage instance, for example, or to store a UIColor instance. You’ll see how transformable
attributes work in Chapter 6.

Setting the name Attribute Type

A name, obviously, is text, so the obvious type for this attribute is string. Select string from the
Attribute Type drop-down. After selecting it, a few new fields will appear in the Detail pane (Figure 3-39).
Just like Interface Builder’s inspector, the Detail pane in the model editor is context-sensitive. Some
attribute types, such as the string type, have additional configuration options.

¥ Attribute

Mame  name
Properties || Transient |_| Optional
J Indexed

Artribute Type | String =

Validation | Mo Value I| (| Min Length
Mo Value '| [ | Max Length
Default Value | Default Value
Reg. Ex. | Regular Expression

Advanced |_| Index in Spotlight
|_| Store in External Record File

¥ User Info
Key Value

¥ Versioning
Hash Modifier | Version Hash Modifier

Renaming ID | Renaming ldentifier

Figure 3-39. The Detail pane after selecting the string type
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The Min Length: and Max Length: fields allow you to set a minimum and maximum number of
characters for this field. If you enter a number into either field, any attempt to save a managed object
that has less characters than the Min Length: or more characters than Max Length: stored in this
attribute will result in a validation error at save time.

Note that this enforcement happens in the data model, not in the user interface. Unless you
specifically enforce limitations through your user interface, these validations won’t happen until you
actually save the data model. In most instances, if you enforce a minimum or maximum length, you
should also take some steps to enforce that in your user interface. Otherwise, the user won’t be
informed of the error until they go to save, which could be quite a while after they’ve entered data
into this field. You’ll see an example of enforcing this in Chapter 6.

The next field is labeled Default Value. You can use this to, well, set a default value for this property.
If you type a value into this field, any managed object based on this entity will automatically have its
corresponding property set to whatever value you type in here. So, in this case, if you were to type
Untitled Hero into this field, any time you created a new Hero managed object, the name property
would automatically get set to Untitled Hero. Heck, that sounds like a good idea, so type Untitled
Hero into this field.

The last field is labeled Reg. Ex., which stands for regular expression. This field allows you to do
further validation on the entered text using regular expressions, which are special text strings that
you can use to express patterns. You could, for example, use an attribute to store an IP address

in text and then ensure that only valid numerical IP addresses are entered by entering the regular
expression \b\d{1,3}\.\d{1,3}\.\d{1,3}\. \d{1,3}\b. You’re not going to use regular expressions
for this attribute, so leave the Reg. Ex. field blank.

Note Regular expressions are a very complex topic on which many full books have been written.
Teaching regular expressions is way beyond the scope of this book, but if you're interested in using
regular expressions to do data model-level validation, a good starting point is the Wikipedia page on
regular expressions at http://en.wikipedia.org/wiki/Regular expression, which covers
the basic syntax and contains links to many regular expression-related resources.

Finally, for good measure, save.

Adding the Rest of the Attributes

Your Hero entity needs three more attributes, so let’s add them now. Click the Add Attribute button
again. Give this one a name of secretldentity and a type of string. Since, according to

Mr. Incredible, every superhero has a secret identity, you’d better uncheck the Optional check box.
You will be sorting and searching on secret identity, so check the Indexed box. For Default Value,
type in Unknown. Because you’ve made the field mandatory by unchecking the Optional check box,
it’s a good idea to provide a default value. Leave the rest of the fields as is.
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Caution Be sure to enter default values for the name and secretldentity attributes. If you don’t, the
program will behave badly. If your program crashes, check to make sure you’ve saved your source code
files and your nib files.

Click the plus button a third time to add yet another attribute, giving it a name of birthdate and a
type of date. Leave the rest of the fields at their default values for this attribute. You may not know
the birthdate for all of your superheroes, so you want to leave this attribute as optional. As far as
you know now, you won’t be doing a lot of searching or ordering on birthdate, so there’s no need

to make this attribute indexed. You could do some additional validation here by setting a minimum,
maximum, or default date, but there really isn’t much need. There’s no default value that would
make sense, and setting a minimum or maximum date would preclude the possibility of an immortal
superhero or a time-traveling one, which you certainly don’t want to do!

This leaves you with one more attribute for this first iteration of your application: sex. There are a
number of ways that you could choose to store this particular piece of information. For simplicity’s
sake (and because it will help us show you a few helpful techniques in Chapter 6), you’re just going
to store a character string of either Male or Female. Add another attribute and select a type of string.
Let’s leave this as an optional setting; there might just be an androgynous masked avenger or two
out there. You could use the regular expression field to limit inputs to either Male or Female but,
instead, you’re going to enforce that in the user interface by presenting a selection list rather than
enforcing it here in the data model.

Guess what? You’ve now completed the data model for the first iteration of the SuperDB application.
Save it and let’s move on.

Declaring the Fetched Results Controller

In order to populate the table view, you need to fetch all the Hero entities stored in your

persistent store. The best way to accomplish this is to use a fetched results controller inside the
HeroListController. In order to use a fetched results controller, you need to define its delegate to be
notified when the fetched results change. To make things easy, you’ll make the HerolListController
the fetched results controller delegate.

Select HerolListController and change the @interface declaration to this:

@interface HeroListController : UIViewController<UITableViewDataSource, UITableViewDelegate,
UITabBarDelegate, NSFetchedResultsControllerDelegate>

Now that you’ve declared the NSFetchedResultsControllerDelegate, you need the controller. You
could declare the property in HeroListController.h, but you don’t actually need this property to be
public. You’re only going use it within the HeroListController. So you’ll make this a private property.

Select HeroListController.m, and scroll the editor to the top of the file, if necessary. Right above the
@implementation declaration, you should add these lines:

#import "HeroListController.h"
@interface HerolListController ()
@end

www.it-ebooks.info


http://www.it-ebooks.info/

CHAPTER 3: A Super Start: Adding, Displaying, and Deleting Data 77

The @interface declaration is actually a category declaration. Note the empty parenthesis at the end
of the line. This is just a convention for declaring a category inside the implementation file. So you'll
change it to read

#import "HerolListController.h"
#import "AppDelegate.h"

@interface HerolListController ()
@property (nonatomic, strong, readonly) NSFetchedResultsController *fetchedResultsController;
@end

You added the #import because you’ll need it later on. Add the appropriate @synthesize declaration
after the @implementation, like so:

@synthesize fetchedResultsController=_fetchedResultsController;

Note You may hear developers claim that using the underscore prefix is reserved by Apple and that
you shouldn’t use it. This is a misconception. Apple does, indeed, reserve the underscore prefix for the
names of methods. It does not make any similar reservation when it comes to the names of instance
variables. You can read Apple’s naming convention for instance variables, which makes no restriction on
the use of the underscore, at http://developer.apple.com/library/ios/#documentation/
Cocoa/Conceptual/CodingGuidelines/Articles/NamingIvarsAndTypes.html.

Notice that the fetchedResultsController property is declared with the readonly keyword. You will be
lazily loading the fetched results controller in the accessor method. You do not want other classes to
be able to set fetchedResultsController, so you declare it readonly to prevent that from happening.

Implementing the Fetched Results Controller

Somewhere in the @implemention of HeroListController you need your managedObjectContext and
fetchedResultsController methods. Let’s add it just above the addHero: method.

#pragma mark - FetchedResultsController Property

- (NSFetchedResultsController *)fetchedResultsController

{
}

Like they use to say, where’s the beef? Well, we wanted to step through this line by line and explain
the code. The full listing is available at the end of the chapter if you want to look ahead.

First, we said the fetched results controller was going to be lazily loaded, so here’s the code to
handle that:

if (_fetchedResultsController != nil) {
return _fetchedResultsController;
}
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If you get past this point, it means that the fetchResultsController instance variable (or ivar) is nil,
so you’ll have to create one. First, you need to instantiate a fetch request.

NSFetchRequest *fetchRequest = [[NSFetchRequest alloc] init];

Now you get the entity description for your Hero entity and set the fetch request entity. While you’re
at it, set the fetch batch size, which breaks the fetch up into batches for performance reasons.

AppDelegate *appDelegate = (AppDelegate *)[[UIApplication sharedApplication] delegate];

NSManagedObjectContext *managedObjectContext = [appDelegate managedObjectContext];

NSEntityDescription *entity = [NSEntityDescription entityForName:@"Hero"
inManagedObjectContext:managedObjectContext];

[fetchRequest setEntity:entity];

[fetchRequest setFetchBatchSize:20];

The order of the fetch results is going to depend on which tab you’ve selected, so you’ll get that
value. As a sanity check, read the user defaults if no tab is selected.

NSUInteger tabIndex = [self.heroTabBar.items indexOfObject:self.heroTabBar.selectedItem];
if (tabIndex == NSNotFound) {

NSUserDefaults *defaults = [NSUserDefaults standardUserDefaults];

tabIndex = [defaults integerForKey:kSelectedTabDefaultsKey];

}

Now you set the fetch request’s sort descriptors. A sort descriptor is a simple object that tells the
fetch request what property (attribute) should be used to compare instances of entities, and whether
it should be ascending or descending. A fetch request expects an array of sort descriptors, the order
of sort descriptors determines the order of priority when comparing.

NSString *sectionKey = nil;
switch (tabIndex) {
// Notice that the kByName and kBySecretIdentity Code are nearly identical.
// A refactoring opportunity?
case kByName: {
NSSortDescriptor *sortDescriptorl

[ [NSSortDescriptor alloc] initWithKey:@"name"
ascending:YES];

[[NSSortDescriptor alloc] initWithKey:@"secretIdentity"
ascending:YES];

NSSortDescriptor *sortDescriptor2

NSArray *sortDescriptors =
[[NSArray alloc] initWithObjects:sortDescriptorl, sortDescriptor2, nil];

[fetchRequest setSortDescriptors:sortDescriptors];
sectionKey = @"name";
break;

}

case kBySecretIdentity:{
NSSortDescriptor *sortDescriptorl

[[NSSortDescriptor alloc] initWithKey:@"secretIdentity"
ascending:YES];

[ [NSSortDescriptor alloc] initWithKey:@"name"
ascending:YES];

NSSortDescriptor *sortDescriptor2

NSArray *sortDescriptors =
[[NSArray alloc] initWithObjects:sortDescriptorl, sortDescriptor2, nil];
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[fetchRequest setSortDescriptors:sortDescriptors];
sectionKey = @"secretIdentity";
break;

}

If the By Name tab is selected, you ask the fetch request to sort by the name attribute, then
the secretIdentity. For the By Secret Identity tab, you reverse the sort descriptors. You set a
sectionKey string, which you’ll use next.

Now you finally instantiate the fetched results controller. Here’s where you use the sectionKey,
and assign it a cache name of Hero. You assign the fetched results controller delegate to the
HeroListController.

_fetchedResultsController =
[[NSFetchedResultsController alloc] initWithFetchRequest:fetchRequest
managedObjectContext:managedObjectContext
sectionNameKeyPath:sectionKey
cacheName:@"Hero"];
_fetchedResultsController.delegate=self;
return _fetchedResultsController;

Finally, you return the fetched results controller.

Fetched Results Controller Delegate Methods

Since you assigned the fetched results controller delegate to the HeroListController, you need
to implement those methods. Add the following below the fetchedResultsController method you
just created:

#pragma mark - NSFetchedResultsControllerDelegate Methods
- (void)controllerWillChangeContent: (NSFetchedResultsController *)controller

[self.heroTableView beginUpdates];

- (void)controllerDidChangeContent: (NSFetchedResultsController *)controller
[self.heroTableView endUpdates];
- (void)controller: (NSFetchedResultsController *)controller
didChangeSection: (id <NSFetchedResultsSectionInfo>)sectionInfo

atIndex: (NSUInteger)sectionIndex
forChangeType: (NSFetchedResultsChangeType)type
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switch(type) {
case NSFetchedResultsChangelInsert:
[self.heroTableView insertSections:[NSIndexSet indexSetWithIndex:sectionIndex]
withRowAnimation:UITableViewRowAnimationFade];

break;

case NSFetchedResultsChangeDelete:
[self.heroTableView deleteSections:[NSIndexSet indexSetWithIndex:sectionIndex]
withRowAnimation:UITableViewRowAnimationFade];

break;

}

- (void)controller: (NSFetchedResultsController *)controller
didChangeObject: (id)anObject
atIndexPath: (NSIndexPath *)indexPath
forChangeType: (NSFetchedResultsChangeType)type
newIndexPath: (NSIndexPath *)newIndexPath

switch(type) {
case NSFetchedResultsChangelInsert:
[self.heroTableView insertRowsAtIndexPaths:@[newIndexPath]
withRowAnimation:UITableViewRowAnimationFade];

break;

case NSFetchedResultsChangeDelete:
[self.heroTableView deleteRowsAtIndexPaths:@[indexPath]
withRowAnimation:UITableViewRowAnimationFade];

break;

case NSFetchedResultsChangeUpdate:
case NSFetchedResultsChangeMove:
break;

}

For an explanation of these methods, refer to the “Fetched Results Controller Delegate” section of
Chapter 2.

Making All Work
You’re almost done. You still need to
Implement the Edit and Add (+) buttons.
Code the table view data source and delegate methods correctly.

Make the tab bar selector sort the table view.
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Run the fetch request at launch.
Handle errors.

It seems like a lot, but it’s not. Let’s start with the error handling first.

Error Handling

You’ll make things simple by using a simple alert view to display errors. In order to use an alert
view, you need to implement an alert view delegate. Like the fetched results controller, you'll
make the HeroListController the alert view delegate. Edit the HeroListController @interface
declaration to read

@interface HerolListController : UIViewController<UITableViewDataSource, UITableViewDelegate,
UITabBarDelegate, NSFetchedResultsControllerDelegate, UIAlertViewDelegate>

In HerolListController.m, you’ll add a simple alert view delegate method.
#pragma mark - UIAlertViewDelegate Methods

- (void)alertView: (UIAlertView *)alertView didDismissWithButtonIndex:(NSInteger)buttonIndex
{

}

exit(-1);

All this method does is cause your application quit.

Implementing Edit and Add

When you click the Add (+) button, the application does more than just add a row to the table view.
It adds a new Hero entity to the managed object context. In the HeroListController.m file, modify the
addHero method to read

- (IBAction)addHero: (id)sender
{
NSManagedObjectContext *managedObjectContext=
[self.fetchedResultsController managedObjectContext];

NSEntityDescription *entity = [[self.fetchedResultsController fetchRequest] entity];
[NSEntityDescription insertNewObjectForEntityForName:[entity name]
inManagedObjectContext:managedObjectContext];

NSError *error = nil;
if (![managedObjectContext save:&error]) {
UIAlertView *alert =
[[UIAlertView alloc]
initWithTitle:NSLocalizedString(@"Error saving entity",
@"Error saving entity")
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message: [NSString stringWithFormat:NSLocalizedString(@"Error was: %@, quitting.",
@"Error was: %@, quitting."),
[error localizedDescription]]
delegate:self
cancelButtonTitle:NSLocalizedString(@"Aw, Nuts", @"Aw, Nuts")
otherButtonTitles:nil];
[alert show];

}

When the Edit button is clicked, the setEditing:animated: method is automatically called. So you just
need to add that method to your HerolListController.m without having declare it in the interface file.

- (void)setEditing: (BOOL)editing animated:(BOOL)animated

{
[super setEditing:editing animated:animated];
self.addButton.enabled = l!editing;
[self.heroTableView setEditing:editing animated:animated];
}

All you do here is call the super method, disable the Add (+) button (you don’t want to be adding
heroes while editing!), and call setEditing:animated on the table view.

Coding the Table View Data Source and Delegate

Using the CoreDataApp from Chapter 2 as an example, you need to change the following table view
data source methods:

- (NSInteger)numberOfSectionsInTableView: (UITableView *)tableView

return [[self.fetchedResultsController sections] count];

}

- (NSInteger)tableView: (UITableView *)tableView numberOfRowsInSection:(NSInteger)section
id<NSFetchedResultsSectionInfo>sectionInfo=

[[self.fetchedResultsController sections] objectAtIndex:section];
return [sectionInfo numberOfObjects];

}
Next, you handle the table view cell creation, like so:

- (UITableViewCell *)tableView:(UITableView *)tableView
cellForRowAtIndexPath: (NSIndexPath *)indexPath
{

static NSString *CellIdentifier=@"HerolListCell";
UITableViewCell *cell = [tableView dequeueReusableCellWithIdentifier:CellIdentifier];
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// Configure the cell...
NSManagedObject *aHero = [self.fetchedResultsController objectAtIndexPath:indexPath];
NSInteger tab = [self.heroTabBar.items indexOfObject:self.heroTabBar.selectedItem];
switch (tab) {
case kByName:
cell.textlLabel.text = [aHero valueForKey:@"name"];
cell.detailTextLabel.text = [aHero valueForKey:@"secretIdentity"];
break;
case kBySecretIdentity:
cell.textlLabel.text = [aHero valueForKey:@"secretIdentity"];
cell.detailTextLabel.text = [aHero valueForKey:@"name"];
break;

}

return cell;

}

Finally, you uncomment tableView:commitEditingStyle:forRowAtIndexPath: to handle deleting rows.

// Override to support editing the table view.
- (void)tableView: (UITableView *)tableView
commitEditingStyle: (UITableViewCellEditingStyle)editingStyle
forRowAtIndexPath: (NSIndexPath *)indexPath
{
NSManagedObjectContext *managedObjectContext=[self.fetchedResultsController
managedObjectContext];

if (editingStyle == UITableViewCellEditingStyleDelete) {
// Delete the row from the data source
[managedObjectContext deleteObject:[self.fetchedResultsController
objectAtIndexPath:indexPath]];

NSError *error;
if (![managedObjectContext save:8error]) {
UIAlertView *alert=
[[UIAlertView alloc]
initWithTitle:NSLocalizedString(@"Exrror saving entity",
@"Error saving entity")
message:
[NSString stringWithFormat:NSLocalizedString(@"Error was: %@, quitting.”,
@"Error was: %@, quitting."),
[error localizedDescription]]
delegate:self
cancelButtonTitle:NSLocalizedString(@"Aw, Nuts", @"Aw, Nuts")
otherButtonTitles:nil];
[alert show];
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Sorting the Table View

Finally, you need to make the table view order change when you toggle the tab bar. You need to add
the following code to tabBar:didSelectItem: delegate method:

- (void)tabBar: (UITabBar *)tabBar didSelectItem:(UITabBarItem *)item

NSUserDefaults *defaults=[NSUserDefaults standardUserDefaults];
NSUInteger tabIndex=[tabBar.items indexOfObject:item];
[defaults setInteger:tabIndex forKey:kSelectedTabDefaultsKey];

[NSFetchedResultsController deleteCacheWithName:@"Hero"];
_fetchedResultsController.delegate=nil;
_fetchedResultsController=nil;

NSError *error;

if (![self.fetchedResultsController performFetch:&8error]) {
NSLog(@"Error performing fetch: %@", [error localizedDescription]);

}

[self.heroTableView reloadDatal;

Loading the Fetch Request At Launch

Add the following to the HeroListController viewDidLoad method:

// Fetch any existing entities
NSError *error = nil;
if (![[self fetchedResultsController] performFetch:8error]) {
UIAlertView *alert =
[[UIAlertView alloc]
initWithTitle:NSLocalizedString(@"Error loading data”,
@"Error loading data")
message: [NSString stringWithFormat:NSLocalizedString(@"Error was: %@, quitting.",
@"Error was: %@, quitting."),
[error localizedDescription]]
delegate:self
cancelButtonTitle:NSLocalizedString(@"Aw, Nuts", @"Aw, Nuts")
otherButtonTitles:nil];
[alert show];

}

And that’s pretty much everything.

Let ‘Er Rip

Well, what are you waiting for? That was a lot of work; you deserve to try it out. Make sure everything
is saved, then build and run the app.
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If everything went okay, when the application first launches, you should be presented with an empty
table with a navigation bar at the top and a tab bar at the bottom (Figure 3-40). Pressing the right
button in the navigation bar will add a new unnamed superhero to the database. Pressing the Edit
button will allow you to delete heroes.

-

2

&

By Name

Figure 3-40. The SuperDB application at launch time

Note If your app crashed when you ran it, there’s a couple of things to look for. First, make sure you
saved all your source code and nib files before you ran your project. Also, make sure that you have
defaults specified for your hero’s name and secret identity in your data model editor. If you did that and
your app still crashes, try resetting your simulator. Here’s how: bring up the simulator, and from the
iPhone Simulator menu, select Reset Contents and Settings. That should do it. In Chapter 5, we’ll show
you how to ensure that changes to your data model don’t cause such problems.

Add a few unnamed superheroes to your application and try out the two tabs to make sure that the
display changes when you select a new tab. When you select the By Name tab, it should look like
Figure 3-1, but when you select the By Secret Identity tab, it should look like Figure 3-41.
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Carrier =
I!

Untitled Hero

Unknown

Untitled Hero

Unknown

Untitled Hero

Unknown

&

By Name

Figure 3-41. Pressing the By Secret Identity tab doesn’t change the order of the rows yet, but it does change which value is
displayed first

Done, but Not Done

In this chapter, you did a lot of work. You saw how to set up a navigation-based application that
uses a tab bar, and you learned how to design a basic Core Data data model by creating an entity
and giving it several attributes.

This application isn’t done, but you’ve now laid a solid foundation upon which to move forward.
When you’re ready, turn the page and start creating a detail editing page to allow the user to edit
their superheroes.
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Chapter

The Devil in the Detail View

In Chapter 3, you built your application’s main view controller. You set it up to display heroes ordered
by their name or their secret identity, and you put in place the infrastructure needed to save, delete,
and add new heroes. What you didn’t do was give the user a way to edit the information about a
particular hero, which means you’re limited to creating and deleting superheroes named Untitled
Hero. Guess you can’t ship your application yet ;-).

That’s okay. Application development is an iterative process, and the first several iterations of any
application likely won’t have enough functionality to stand on its own. In this chapter, you’re going to
create an editable detail view to let the user edit the data for a specific superhero.

The controller you’re going to write will be a subclass of UITableViewController, and you’re going to
use an approach that is somewhat conceptually complex but one that will be easy to maintain and
expand. This is important because you’re going to be adding new attributes to the Hero managed
object, as well as expanding it in other ways, so you’ll need to keep changing the user interface to
accommodate those changes.

After you’ve written your new detail view controller, you will then add functionality to allow the user
to edit each attribute, in place.

View Implementation Choices

In Chapters 3 and 4 of Beginning iOS 6 Development, by David Mark, Jack Nutting, and Jeff
LaMarche (Apress), you learned how to build a user interface using Interface Builder. Building

your editable detail views in Interface Builder is definitely one way to go. But another common
approach is to implement your detail view as a grouped table. Take a look at your iPhone’s Contacts
application or the Contacts tab of the Phone application (Figure 4-1). The detail editing view in
Apple’s navigation applications is often implemented using a grouped table rather than using an
interface designed in Interface Builder.
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Carrier =

Manny Sullivan
AppOrchard

iPhone (917) 555-1212

home manny.sullivan@me.com

work 86 Chambers St
7th Floor
New York NY 10007
United States

Send Share Add to
Message Contact Favorites

A Yy

Figure 4-1. The Contacts tab of the iPhone application uses a table-based detail editing view

Since you’ve chosen to use storyboards for your SuperDB application, you’ll be using the storyboard
editor. For all intents and purposes, it’s the same as building your interface with Interface Builder.

The iOS Human Interface Guidelines (http://developer.apple.com/library/ios/#documentation/
UserExperience/Conceptual/MobileHIC) do not give any real guidance as to when you should use a
table-based detail view as opposed to a detail view designed in Interface Builder, so it comes down
to a question of which feels right. Here’s our take: if you’re building a navigation-based application
and the data can reasonably and efficiently be presented in a grouped table, it probably should be.
Since your superhero data is structured much like the data displayed in the Contacts application,

a table-based detail view seems the obvious choice.

The table view shown in Figure 4-2 displays data from a single hero, which means that everything in
that table comes from a single managed object. Each row corresponds to a different attribute of the
managed object. The first section’s only row displays the hero’s name, for example. When in editing
mode, tapping a specific row will display the appropriate subview to modify that attribute. For a
string, it will present a keyboard; for a date, a date picker.
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Carrier = 4:04 AM L] Carrier =

I j"Back p TEat

SuperCat f SuperCat

General General

Identity Manny Sullivan Identity Manny Sullivan

Birthdate May 2, 1989 Birthdate May 2, 1989

Sex Male

N

Figure 4-2. The detail view that you’ll be building in this application, in view and editing mode

The organization of the table view into sections and rows are not determined by the managed object.
Instead, they are the results of design decisions you, as the developer, must make by trying to
anticipate what will make sense to your users. You could, for example, put the attributes in alphabetical
order, which would put birthdate first. That wouldn’t have been very intuitive because birthdate is not
the most important or defining attribute of a hero. In our minds, the hero’s name and secret identity are
the most important attributes and thus should be the first two elements presented in your table view.

Creating the Detail View Controller

Find your SuperDB project folder from Chapter 3 and make a copy of it. This way, if things go south
when you add your new code for this chapter, you won’t have to start at the very beginning. Open
this new copy of your project in Xcode.

Next, create the detail view controller itself. Remember that you’re creating a table-based editing
view, so you want to subclass UITableViewController. Select SuperDB.storyboard and open the
storyboard editor. Open the Utility pane, if it’s not already open, and find the table view controller in
the Object library. Drag it onto the storyboard editor, to the right of the HeroListController (Figure 4-3).
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|
|

Navigation Controller Hero List Controller

Figure 4-3. The layout of your storyboard

Make sure you’re zoom level is such that you see the three icons on the table view’s label.
Single-click the table view (the grey area of the view), and switch the Utility pane to the Attribute
Inspector (Figure 4-4).

D B B |® « ©

¥ Table View
Content | Dynamic Prototypes 3]
Prototype Cells 1 |E|
Style | Plain -]
Separator | Single Line s
| =1 Default s
Selection | Single Selection |

Editing | No Selection During Editing # |
[+ Show Selection on Touch

Index Row Limit 8
¥ Scroll View
Style | Default : |

Scrollers Ii__l'T Shows Horizontal Scrollers
Iﬂ__i‘T Shows Vertical Scrollers
[+ Scrolling Enabled
|| Paging Enahled
|| Direction Lock Enabled

Bounce IET Bounces
|| Bounce Horizontally
Iﬂ__i‘T Bounce Vertically

Figure 4-4. Table view’s attributes
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Let’s look at the Figure 4-2 again. Your detail view has two sections, so let’s configure the table view
that way. Change the Style field from Plain to Grouped. Once that’s done, the Separator field should
have changed itself to Single Line Etched. If not, make the change yourself. Next, you know the number
of rows in each section; one and three, respectively. Since that number is fixed, you can change the
Content field from Dynamic Prototypes to Static Cells. Again, the field right below the Content field
automatically changed from Prototype Cells to Sections. You know the number of sections is two,

so enter 2 in that field. Finally, you don’t want to have the cells highlight on selection, so change the
Selection field to No Selection. The Attribute Inspector for the table view should look like Figure 4-5.

| ] =N B | S O

¥ Table View
Content | Static Cells )
Sections 2|z
Style [ Grouped 3|
Separator | Single Line Etched ~ * |
[=1| Defaur  +]
Selection | No Selection 3|

Editing | No Selection During Editing * |

Ig‘f Show Selection on Touch
Index Row Limit 0z
¥ Scroll View

Style | Default |

Scrollers |(._°T Shows Harizontal Scrollers
@ Shows Vertical Scrollers
Iiﬂ Scrolling Enabled
|| Paging Enabled
|| Direction Lock Enabled
Bounce uﬁ Bounces

|_| Bounce Horizontally
|3‘7 Bounce Vertically

Figure 4-5. The final state of your table view attributes

Your table view should have two sections of three cells each (Figure 4-6). Section one has too many

cells. You only need one cell. Select the second cell in section one. It should highlight. Delete the cell
(press the Delete key, or Edit » Delete). Section one should now have two cells, with the bottom cell
highlighted. Delete that cell, too.
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Figure 4-6. Table view

Select the table view cell in the first section. Bring the Attribute Inspector up. Change the Style from
Custom to Left Detail. Set the Identifier to HeroDetailCell. Finally, set the Selection to None. The
Attribute Inspector should look like Figure 4-7. Repeat the settings for the three table view cells in
the second section.

| B|®9| « O
¥ Table View Cell

Style | Left Detail

Identifier HeroDetail Cell

Selection | Mone -

Accessory | None -

Editing Acc. | None -

Indentation 1) o)
Level Width

W Indent While Editing
|| Shows Re-order Controls

Figure 4-7. Table view cell’s attributes

www.it-ebooks.info


http://www.it-ebooks.info/

CHAPTER 4: The Devil in the Detail View 93

The second section needs a header label, General. Select the area right above or right below the three
cells in the second section. The Attribute Inspector should change to table view section (Figure 4-8). In
the Header field, enter General. Now the second section should have the correct header label.

o

-
- u

| = || o

¥ Table View Section

Rows

Header | General

Footer | Mo Footer

Figure 4-8. Table view section’s attributes
By the way, notice that the first field in the table view section’s Attribute Inspector is Rows. You

could have used this to change the first section’s row count from three to one.

So your table view should look like Figure 4-9. It looks like the layout is all set.

Title Detail
General

Title Detail

Title Detail

Title Detail

Figure 4-9. Table view layout complete
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Wiring Up the Segue

When the user taps on a cell in the HeroListController, you want the application to transition to
your detail table view. Control-drag from the table view cell in the HeroListController to your detail
table view (Figure 4-10). When the Segue pop-up appears (Figure 4-11), select push under the
Selection Segue header.

Title Detail
" General
Subtitle %
o
Title Detail
Title Detail
“~__ Title Detail
[ Table view Co

Table View Controller

Figure 4-10. Control-drag to create the segue

Selection Segue
push
modal
custom

Accessory Action
push
modal
custom

Figure 4-11. Segue pop-up selector

Now you need to create your table view subclass in order to populate your detail table view cells.
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HeroDetailController

Single-click the SuperDB group in the Navigation pane. Create a new file. In the New File

Assistant, select Objective-C subclass and click Next. On the next screen, name the class
HeroDetailController, making it a subclass of UITableViewController. Make sure that both the
“Targeted for iPad” and “With XIB for user interface” are both unchecked. Click Next. Create the file.

Moving on, select SuperDB.storyboard. In the storyboard editor, select your detail table view. Make
sure the zoom level is set so you see three icons in the detail table view label. Select the table view
controller icon, and bring up the Identity Inspector in the Utility pane. In the Custom Class section,
change the Class field to HeroDetailController.

One more thing. When you subclassed UITableViewController, Xcode gave your
HeroDetailController implementations of table view data source and delegate methods. You don’t
need them right now (but will later), so you’ll comment them out. Find the following methods

- (NSInteger)numberOfSectionsInTableView: (UITableView *)tableView
- (NSInteger)tableView:(UITableView *)tableView numberOfRowsInSection:(NSInteger)section
- (UITableViewCell *)tableView:(UITableView *)tableView cellForRowAtIndexPath:(NSIndexPath *)indexPath

and comment them out (method bodies, t00).

You’ve created your HeroDetailController and set your detail view controller in your storyboard to
be an instance of HeroDetailController. Now you’ll create the property list that will define the table
sections.

Detail View Challenges

The table view architecture was designed to efficiently present data stored in collections. For
example, you might use a table view to display data in an NSArray or in a fetched results controller.
When you’re creating a detail view, however, you’re typically presenting data from a single object, in
this case an instance of NSManagedObject that represents a single superhero. A managed object uses
key-value coding but has no mechanism to present its attributes in a meaningful order. For example,
NSManagedObject has no idea that the name attribute is the most important one or that it should be in
its own section the way it is in Figure 4-2.

Coming up with a good, maintainable way to specify the sections and rows in a detail editing view
is a non-trivial task. The most obvious solution, and one you’ll frequently see in online sample code,
uses an enum to list the table sections, followed by additional enums for each section, containing
constants and a count of rows for each section, like so:

enum HeroEditControllerSections {
HeroEditControllerSectionName = 0,
HeroEditControllerSectionGeneral,
HeroEditControllerSectionCount

};

enum HeroEditControllerNameSection {
HeroEditControllerNameRow = 0,
HeroEditControllerNameSectionCount

};
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enum HeroEditControllerGeneralSection {
HeroEditControllerGeneralSectionSecretIdentityRow,
HeroEditControllerGeneralSectionBirthdateRow,
HeroEditControllerGeneralSectionSexRow,
HeroEditControllerGeneralSectionCount

};

Then, in every method where you are provided with an index path, you can take the appropriate
action based on the row and section represented by the index path, using switch statements, like this:

- (void)tableView: (UITableView *)tableView didSelectRowAtIndexPath:(NSIndexPath *)indexPath
{

NSUInteger section = [indexPath section];

NSUInteger row = [indexPath row];

switch (section) {
case HeroEditControllerSectionName:
switch (row)
{

case HeroEditControllerNameRow :
// Create a controller to edit name
// and push it on the stack
break;
default:
break;

}
break;
case HeroEditControllerSectionGeneral:
switch (row) {
case HeroEditControllerGeneralSectionSecretIdentityRow:
// Create a controller to edit secret identity
// and push it on the stack
break;
case HeroEditControllerGeneralSectionBirthdateRow:
// Create a controller to edit birthdate and
// push it on the stack
break;
case HeroEditControllerGeneralSectionSexRow:

// Create a controller to edit sex and push it
// on the stack

break;
default:
break;
}
break;
default:
break;
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The problem with this approach is that it doesn’t scale very well at all. A nested set of switch
statements like this will need to appear in almost every table view delegate or data source method
that takes an index path, which means that adding or deleting rows or sections involves updating
your code in multiple places.

Additionally, the code under each of the case statements is going to be relatively similar. In this
particular case, you will have to create a new instance of a controller or use a pointer to an existing
controller, set some properties to indicate which values need to get edited, then push the controller
onto the navigation stack. If you discover a problem in your logic anywhere in these switch
statements, chances are you’re going to have to change that logic in several places, possibly even
dozens.

Controlling the Table Structure with Property Lists

As you can see, the most obvious solution isn’t always the best one. You don’t want to have very
similar chunks of code scattered throughout your controller class, and you don’t want to have to
maintain multiple copies of a complex decision tree. There’s a better way to do this.

You can use property lists to mirror the structure of your table. As the user navigates down the app,
you can use the data stored in a property list to construct the appropriate table. Property lists are a
simple, but powerful way to store information.

Chapter 10 of Beginning iOS 6 Development discussed property lists. Let’s quickly review them here.

Property Lists Explained

Property lists are a simple way to represent, store, and retrieve data. Both Mac OS X and iOS make
extensive use of property lists. Within property lists, two kinds of data types can be used: primitive

and collections. The primitive types available are strings, numbers, binary data, dates, and Boolean
values. The available collection types are arrays and dictionaries. The collections types can contain both
primitive types and additional collections. Property lists can be stored in two file types: XML and binary
data. Xcode provides a property list editor to make management of property lists easier for you. We’'ll
discuss that in a little bit.

Property lists start with a root node. Technically, the root node can be of any type, primitive or
collection. However, a property list of a primitive type has limited usefulness as it would be a “list”
of one value. More common is a root node of a collection type: an array or a dictionary. When you
create a property list with the Xcode property list editor, the root node will be a dictionary.

Note To learn more detail about property lists, read Apple’s documentation at
http://developer.apple.com/library/ios/#documentation/Cocoa/Conceptual/
Propertylists/Introduction/Introduction.html.
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Modeling Table Structure with a Property List

So how can you use a property list to describe your table? Refer back to Figure 4-2. Looking at
the table, you can see two sections. The first section has no header, but the second section has a
header of General. Each section has a certain number of rows (one and three, respectively) where
each row represents a specific attribute of your managed object. Additionally, each row also has a
label, which tells you what value is being displayed.

To start, you represent the table as an array, with each item in the array representing a section of the
table. Each section, in turn, will be represented by a dictionary. You have a header key in the section
dictionary, which stores the string value of the header. Note that the first section of the table does
not have a header; you just use an empty string to represent it.

Note If you recall, there are only five primitive data types in a property list: string, numbers, binary
data, dates, and Booleans. That doesn’t leave you with a way to represent nil values. So you must rely
on an empty string to represent nil.

The second key of the section dictionary will be rows. The value for this key will be another array,
where each item of the rows array will represent the data to render the row. To represent a row, you'll
use another dictionary. This row dictionary will have a key of label, referencing a string that will be
used as the row label plus a key of attribute, which will be a string of the managed object’s attribute
to render in the row.

Confused? Don’t worry, it’s very difficult to model things descriptively. Figure 4-12 tries to explain it
graphically.

| sections | (array) section0 (dictionary)
header
rows (array) > row0 (dictionary)
label (string) Name
attribute (string) name
section1 (dictionary)
header General
rows (array) > row0 (dictionary)
label Identity

attribute secretldentity

row1 (dictionary)

label Birthdate
attribute birthdate
N row2 (dictionary)
label Sex
attribute sex

Figure 4-12. Graphical representation of your property list
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That should be all the data structures you need to represent the table’s structure to start. Fortunately,
if you discover that you need additional information for each row, you can always add additional data
later without impacting your existing design.

Let’s begin building your detail view.

Defining the Table View via Property List

In the Navigator pane, select the Supporting Files group so that it is highlighted. Now, create a
new file. Once the new file template appears, select Resource under the iOS heading. Choose

the Property List template (Figure 4-13), and click Next. Name the file HeroDetailConfiguration.
plist, and click Create. A new file, named HeroDetailConfiguration.plist, should appear in the
Supporting Files group. The file should be selected and the editor should switch to the property list
editor (Figure 4-14).

Choose a template for your new file:

B ios
== - .
Cocoa Touch ?*.fj
Cand C++ CEQISON ﬁ F

User Interface

e Geo)SON File GPX File Settings Bundle Property List
Other
B 05X -
]
Cocoa
Cand C++ Rich Text File Strings File
User Interface
Core Data
Resource
Other
Property List
An empty XML property list file.
Cancel Previous | [ Mext |

Figure 4-13. Resource file templates
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HH S B | ESLpeDB ¥ SuperDB Supporting Files » |:| HeroDetailConfiguration.plist ; No Selection
Key Type Value
¥ Root Dictionary (0 items)

Figure 4-14. Xcode properly list editor mode

Earlier we stated that the root node of a property list is a dictionary. That means each node will be a
key/value pair. You can treat the key as a string, and the value can be of any of the primitive (string,
number, binary data, date, or Boolean) or collection (array or dictionary) data types.

You’re going to start by creating the sections array, as we discussed earlier. To do so, you need to
add a new item to the property list. There are two ways to do this. Both methods require you select
the row with the name Root in the Key column. Using the first method, control-click in the blank

area of the property list editor. When the pop-up menu appears, choose Add Row. Alternately, you
can use the regular menu Editor » Add ltem option. Either way, a new row should appear in the
property list editor (Figure 4-15). The item should have a key of New item, which will be selected and
highlighted. Type sections and press Return to change the key name.

i P a5uperDB * SuperDB » Supporting Files » HeroDetailConfiguration.plist » No Selection

Key Type Value
¥ Root Dictionary (1 itemn)
New item ©Q String 3

Figure 4-15. Adding an item to the property list
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Next, click the arrows next to string under the Type column to expose the possible data types. Select
array. The Value column should change to read (0 items). Adding items to the sections array is a little
tricky, so make sure you follow the next steps carefully.

When you changed the type from string to array, a disclosure triangle was added to the left of the
sections key (Figure 4-16). Click this triangle so it is pointed downward (Figure 4-17). Now click
the + button to the right of the sections. This will insert a new row. Additionally, the Value column for
sections will change to read (1 item). The key of the new row will be Item O; the type will be string;
the Value column will be selected. Don’t type anything; select the sections row so it is highlighted
and click the + next to sections again. This will insert another row with the key Item 1, of type string,
with no value. The Value cell should be selected with a cursor. Change the type for Item 0 and Item 1
from string to dictionary (Figure 4-18).

v oL [LLNAIVINIETR (FER[TSITY

‘ b sections 00 Array s (0 items)
Figure 4-16. Changing the type from string to array

v L IR Y VA ILRiy

¥ sections OO0 Armay + (0 items)

Figure 4-17. Click the disclosure triangle to open the array

RS :,SLperZJB ' SuperDB » Supporting Files » HeroDetailConfiguration.plist » No Selection
Key Type Value
¥ Root Dictionary (1 itern)
¥ sections Array (2 items)
P Item 0 Dictionary (0 items)
b ltem 1 @& Dictionary 5 (0 items)

Figure 4-18. Adding two dictionary items
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Remember that you were going to create an array where each item in the array represented
a section of your table view? You've created those two items. ltem 0 is the first section of
HeroDetailController table view; Item 1 is the second.

Now you create the rows array under each section to hold the row information for each section.
Next to ItemO there should be a disclosure triangle. Open it, and click the + next to ltem0. This will
create a new row with key New Item, of type string, under Item0. Change the key to rows, and
change the type to array. Open the disclosure triangle next to rows, and click the + button. This will
create another ItemO, this time under rows. Change the type from string to dictionary. Repeat this
procedure, adding a rows item under the ltem1 header. This time, create three items under this
second rows item. Your property list editor should look like Figure 4-19.

ml4 | :pr-:r:"ﬂ * SuperDB Supporting Files » HeroDetailConfiguration.plist } No Selection
Key Type Value
¥ Root Dictionary (1 itern)
¥ sections Array (2 itemns)
¥ ltem O Dictionary (1 itern)
¥ rows Array (1 item)
P ltem O Dictionary (0 items)
¥ ltemn 1 Dictionary (1 itern)
¥ rows Array (3 itemns)
P Item 0 Dictionary (0 itemnis)
b ltem L Dictionary (D items)
b ltemn 2 O Dictionary 5 (0 items)

Figure 4-19. HeroDetailConfiguration.plist

For each item in each rows array, you need to add two more entries. They should be of type string,
and their keys should be key and label, respectively. For section » Item 0 » rows, the key value
should be name and the label value should be set to Name. For section » ltem 1 » rows, the values
for key and label should be secretldentity and Identity; birthdate and Birthdate; sex and Sex. When
completed, the property list editor pane should look like Figure 4-20.
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m | 4 ﬁSuperDB » | |SuperDB : | |Supporting Files : HeroDetailConfiguration.plist + No Selection
Key Type Value
¥ Root Dictionary (1 itern)
¥ sections Array (2 itemns)
¥ ltem O Dictionary (1 itern)
¥ rows Array (1 item)
¥ltem 0 Dictionary (2 items)
key String name
label String Name
¥ ltemn 1 Dictionary (1 itern)
¥ FOWS Array (3 itemns)
¥ ltermn O Dictionary (2 iterns)
key String secretldentity
label String ldentity
¥ ltem 1 Dictionary (2 itemns)
key String birthdate
label String Birthdate
¥ ltemn 2 Dictionary (2 itemns)
key String Sex
label String Sex

103

Figure 4-20. The completed HeroDetailConfiguration.plist

Now, you’ll use this property list to set up the HeroDetailController table view.

Parsing the Property List

You need to add a property to store the information from the property list you just created. Since this
property only needs to be used by the HeroDetailController internally, you’ll make it a private, via
the category inside of HeroDetailController.m.

@interface HeroDetailController ()
@property (strong, nonatomic) NSArray *sections;
@end

Next, you need to load the property list and read the sections key. Before the end of viewDidlLoad,
add the following:

NSURL *plistURL = [[NSBundle mainBundle] URLForResource:@"HeroDetailConfiguration”
withExtension:@"plist"];

NSDictionary *plist = [NSDictionary dictionaryWithContentsOfURL:plistURL];

self.sections = [plist valueForKey:@"sections"];

You declare a property, sections, of type NSArray, to hold the contents of the sections array in your

HeroDetailConfiguration.plist property list. You read in the contents of the property list using the
NSDictionary class method dictionaryWithContentsOfURL:. Since you know that this dictionary only
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has one key/value pair, with a key of sections, you read that value into sections property. You then
use that property to layout the HeroDetailController table view.

You now have the metadata needed to populate your HeroDetailController’s table view cells, but
you don’t have the data. The data should come from the HeroListController in one of two ways:
when the user taps on a cell and when the user taps on the Add (+) button.

Pushing the Details

Before you can send the data down from the HeroListController, you need something to receive
it in the HeroDetailController. Add the following property to the HeroDetailController interface
declaration in HeroDetailController.h:

@property (strong, nonatomic) NSManagedObject *hero;

Now edit the HerolListController.m. Find the addHero: method. Change the line that reads

[NSEntityDescription insertNewObjectForEntityForName:[entity name]
inManagedObjectContext:managedObjectContext];

to

NSManagedObject *newHero = [NSEntityDescription insertNewObjectForEntityForName:[entity name]
inManagedObjectContext:managedObjectContext];

Then add the following to the end:
[self performSegueWithIdentifier:@"HeroDetailSegue" sender:newHero];

First, you assign your new Hero instance to the variable newHero. Then you told the
HeroListController to execute the segue named HeroDetailSegue and pass newHero as the sender.
Where did that segue name, HeroDetailSegue, come from? From you.

Remember the segue you created earlier for when a user taps on a cell in the HeroListController?
Well, now you’re going to get rid of it. Why? Because it doesn’t give you the flexibility you need to
transition from both a cell and the Add (+) button. You need to create a manual segue and invoke it
from code.

Select the SuperDB.storyboard, and find the segue between the HeroListController and the
HeroDetailController. Delete it. Control-drag from the HeroListController (the icon in the label) to
the HeroDetailController (somewhere in the view). A pop-up with a header of Manual Segue should
appear; choose the push menu item. A new segue should appear between the two view controllers,
select it. In the Attributes Inspector, give it the identifier HeroDetailSegue (Figure 4-21).
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D B B8 ¥ « ©

¥ Storyboard Segue

Identifier | HeroDetailSegue

Style | Push

Figure 4-21. Setting the segue identifier

Now you need to reconnect the HeroListController cells to the HeroDetailSegue. Edit
HerolListController.m. Find the method tableView:didSelectRowAtIndexPath: and replace the
method body with

NSManagedObject *selectedHero = [self.fetchedResultsController objectAtIndexPath:indexPath];
[self performSegueWithIdentifier:@"HeroDetailSegue" sender:selectedHero];

You're essentially doing the same thing you did in addHero:, except that the Hero object is coming
from the fetched results controller rather than being created. This looks good so far, but you still
aren’t sending data to the HeroDetailController. You handle that in the UIViewController method
prepareForSegue:sender:. Add this method to the HeroListController (you can put it anywhere, but
you put it after the setEditing:animated: method):

- (void)prepareForSegue: (UIStoryboardSegue *)segue sender:(id)sender
if ([segue.identifier isEqualToString:@"HeroDetailSegue"])
if ([sender isKindOfClass:[NSManagedObject class]]) {

HeroDetailController *detailController = segue.destinationViewController;
detailController.hero = sender;

}
else {
UIAlertView *alert =
[[UIAlertView alloc] initWithTitle:NSLocalizedString(@"Hero Detail Error",
@"Hero Detail Error")
message:NSLocalizedString(@"Exrror trying to show Hero detail”,
@"Error trying to show Hero detail")
delegate:self
cancelButtonTitle:NSLocalizedString(@"Aw, Nuts", @"Aw, Nuts")
otherButtonTitles:nil];
[alert show];
}
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Note that prepareForSegue:sender: is called by performSeguelithName:sender: internally. It’s a hook
Apple gives you to set things up correctly before showing the HeroDetailController.

By the way, Xcode should have complained about HeroDetailController and detailController.hero.
Add the following #import at the top of HeroListViewController.m:

#import "HeroDetailController.h"

Showing the Details

You’re sending the Hero object down from the HeroListController to the HeroDetailController.
Now you’re ready to show the details. Edit HeroDetailController.m and find
tableView:cellForRowAtIndexPath:. Remember you commented it out earlier, so it won’t show up in
the jump bar function menu. Uncomment it and replace the body with this:

static NSString *CellIdentifier = @"HeroDetailCell";
UITableViewCell *cell = [tableView dequeueReusableCellWithIdentifier:Cellldentifier];
if (cell == nil)
cell = [[UITableViewCell alloc] initWithStyle:UITableViewCellStyleValue2
reuseldentifier:Cellldentifier];

// Configure the cell...
NSUInteger sectionIndex = [indexPath section];
NSUInteger rowIndex = [indexPath row];

NSDictionary *section = [self.sections objectAtIndex:sectionIndex];

NSArray *rows = [section objectForKey:@"rows"];

NSDictionary *row = [rows objectAtIndex:rowIndex];

cell.textlLabel.text = [row objectForKey:@"label"];

cell.detailTextLabel.text = [self.hero valueForKey:[row objectForKey:@"key"]];

return cell;

Build and run the app. You get your list of heroes. Tap one to see the details.

It didn’t work, did it? Why not? The problem is the birthdate attribute. If you recall, birthdate is an
NSDate object. And cell.textLabel.text expects a string. You’ll handle properly in a little bit, but for
now change the assignment to read

cell.detailTextLabel.text = [[self.hero valueForKey:[row objectForKey:@"key"]] description];

Try running it again. View an existing hero and try adding a new one. After adding a hero, your detail
view should look like Figure 4-22.
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Mame Untitled Hero

General

Identity Unknown

Birthdate

Sex

Figure 4-22. Detail view for a new hero

Editing the Details

Look back at Figure 4-2 and compare it to Figure 4-22. Note that the left image in Figure 4-2 has

an Edit button on the right side of the navigation bar. And Figure 4-2 specifies that you have an Edit
mode for the detail view, as seen in the right image. Let’s add the Edit button and implement the Edit
mode in the HeroDetailController.

Editing Mode in the Detail View

Compare the two images in Figure 4-2. How do they differ? First, the Edit button in the left image
has been replaced with a Save button in the right image. Also, the Save button is highlighted. The
Back button has been replaced with a Cancel button. The cells in the right image appear to be
indented. While it appears to be a lot of changes, it’s actually not that much effort to implement.
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First, add the Edit button to the navigation bar. Select HeroDetailController.m and find the
viewDidLoad method. Uncomment the following line:

self.navigationItem.rightBarButtonItem = self.editButtonItem;

Run the application and drill down to the detail view. There’s the Edit button on the right side of the
navigation bar. If you click it, the view should change to look like Figure 4-23.

Carrier & 4:42 AM

(—) Untitled Hero

General

(—) identity Unknown

(—) Birthdate

A y

Figure 4-23. The detail view in editing mode

Note that the Edit button has automatically changed into a Done button and is highlighted. If you
click Done, it will revert back into the Edit button. This is fine, but you really want the Done button to
read Save. That’s a little more work.

As you’ve seen, the editButtonItem method gives you an instance of a UIBarButton that

toggles between Edit and Done when pressed. It also toggles the editing property in your
HeroDetailController (which inherits the property from UITableViewController) between NO and
YES. The button also invokes the setEditing:animated: callback.
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You want to replace the Done with Save. To accomplish this, you need to replace the Edit button
with a Save button. While you’re at it, add a specific method to handle the saving, which you’ll use
later. First, you need to add a property for the Save button and a callback method. Since you only
access the Save button inside HeroDetailController, you can make it a private property. And since
the callback is only used by the Save button you can make that a private declaration as well. Edit
HeroDetailController.m and add it to the category.

@interface HeroDetailController ()

@property (strong, nonatomic) NSArray *sections;

@property (strong, nonatomic) UIBarButtonItem *saveButton;
- (void)save;

@end

Now you need to create an instance of a Save button and assign it to this variable. Add the following
to viewDidLoad in HeroDetailController.m, right after the Edit button code you just uncommented.

self.saveButton = [[UIBarButtonItem alloc] initWithBarButtonSystemItem:UIBarButtonSystemItemSave
target:self
action:@selector(save)];

Now, you need to switch between the Edit and Save buttons. But where do you call this method?
Remember, when the Edit button is pressed, it invokes the setEditing:animated: method. Override
the default setEditing:animated: method, and have yours switch the buttons.

- (void)setEditing: (BOOL)editing animated: (BOOL)animated
{

[super setEditing:editing animated:animated];

self.navigationItem.rightBarButtonItem = (editing) ? self.saveButton : self.editButtonItem;
}
And you need to add the save method (put it at the bottom of the file, just before the @end).

#pragma mark - (Private) Instance Methods

- (void)save

{
}

[self setEditing:NO animated:YES];

Save your work and run the application. Navigate down the detail view, and click the Edit button. It
should toggle between Edit and Save as you toggle in and out of editing mode. Now, let’s fix it so
the Back button changes into a Cancel button.

The process is almost identical to what you did for the Edit/Save buttons: declare a property and
callback method, and toggle the button in the navigation bar. However, you also need an property to
store the Back button. Add the following to the HeroDetailController category:

@property (strong, nonatomic) UIBarButtonItem *backButton;

@property (strong, nonatomic) UIBarButtonItem *cancelButton;
- (void)cancel;

www.it-ebooks.info


http://www.it-ebooks.info/

110 CHAPTER 4: The Devil in the Detail View

Assign the backButton to the left navigation bar button, and create an instance of the Cancel button
in viewDidLoad.

self.backButton = self.navigationItem.leftBarButtonItem;

self.cancelButton = [[UIBarButtonItem alloc] initWithBarButtonSystemItem:UIBarButtonSystemItemCancel
target:self
action:@selector(cancel)];

Modify setEditing:animated: to toggle the Back and Cancel buttons.
self.navigationItem.leftBarButtonItem = (editing) ? self.cancelButton : self.backButton;

Finally, add the cancel callback method. For now, it’s identical to the save method, but you’ll be
changing that soon.

- (void)cancel

{
}

[self setEditing:NO animated:YES];

Run the application again. When you hit the Edit button in the detail view, the Back button should
switch to Cancel. If you press the Cancel button, you should exit editing mode.

Now you want to eliminate those red buttons that appear to right of each cell in editing mode.
When you click those buttons, they rotate and a Delete button will appear in the appropriate
cell. This isn’t really relevant for the detail view, you can’t delete an attribute (you can, however,
clear it, or set its value to nil). So you don’t want this button to appear at all. Add this method to
HeroDetailController.m (somewhere with the other table view delegate methods):

- (UITableViewCellEditingStyle)tableView:(UITableView *)tableView
editingStyleForRowAtIndexPath: (NSIndexPath *)indexPath
{

}

return UITableViewCellEditingStyleNone;

Running application shows that the red buttons are gone. You are able to toggle the detail view in
and out of editing mode, but you still can’t edit anything. There’s still a bit of work ahead of you to
add this functionality.

Creating a Custom UlTableViewCell Subclass

Let’s look at the Contacts application. When you edit a contact’s attributes, an accessory view
appears, with a keyboard (Figure 4-24), allowing for inline editing. You’re going to emulate this
functionality in your SuperDB application. This is going to require you to develop a custom
UITableViewCell subclass.
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Figure 4-24. Editing in the Contacts application

Let’s look at the current layout of the table view cell. Currently, you set two parts of the cell: the
textLabel and the detailTextLabel (Figure 4-25). Both parts are static text; you can assign the values
programmatically, but you are unable to interact with them via the user interface. The iOS SDK does
not give you a class where you can assign the textLabel statically but edit the detailTextLabel
portion. That’s what you have to build.

textLabel detailTextLabel

Figure 4-25. Current breakdown of the table view cell

The key component is replacing the detailTextLabel property with a UITextField. This will give you
the ability to edit within the table view cell. Since you replaced one portion of the table view cell, you
have to replace the textLabel as well. Since that text is static, you’ll use a UILabel. In principle, your
custom table view cell should look like Figure 4-26.

www.it-ebooks.info


http://www.it-ebooks.info/

112 CHAPTER 4: The Devil in the Detail View

UlLabel UlTextField

Figure 4-26. Breakdown of your custom table view cell

Let’s get started.

Single click the SuperDB group in the Navigator pane, and create a new file. Choose Objective-C
class, under the iOS/Cocoa Touch templates. Make this class a subclass of UITableViewCell. Let’s
name the file SuperDBEditCell.m. Click Next, then Create.

You need a UILabel and a UITextField. Add those properties to SuperDBEditCell.h.
@interface SuperDBEditCell : UITableViewCell

@property (strong, nonatomic) UILabel *label;
@property (strong, nonatomic) UITextField *textField;

@end

Now add the appropriate initialization code. Edit SuperDBEditCell.m and find
initWithStyle:reuseIdentifier:. Right after the Initialization Code comment, add

self.selectionStyle = UITableViewCellSelectionStyleNone;

self.label = [[UILabel alloc] initWithFrame:CGRectMake(12.0, 15.0, 67.0, 15.0)];
self.label.backgroundColor = [UIColor clearColor];

self.label.font = [UIFont boldSystemFontOfSize:[UIFont smallSystemFontSize]];
self.label.textAlignment = NSTextAlignmentRight;

self.label.textColor = kLabelTextColor;

self.label.text = @"label";

[self.contentView addSubview:self.labell;

self.textField = [[UITextField alloc] initWithFrame:CGRectMake(93.0, 13.0, 170.0, 19.0)];
self.textField.backgroundColor = [UIColor clearColor];

self.textField.clearButtonMode = UITextFieldViewModeWhileEditing;

self.textField.enabled = NO;

self.textField.font = [UIFont boldSystemFontOfSize:[UIFont systemFontSize]];
self.textField.text = @"Title";

[self.contentView addSubview:self.textField];

Note that kLabelTextColor is a constant that you calculated so the label will have the same color as
before. Add this #define before the @implementation directive:

#define kLabelTextColor [UIColor colorWithRed:0.321569f green:0.4f blue:0.568627f alpha:1.0f]

Now you need to adjust the HeroDetailController to use SuperDBEditCell. But before you do that,
you need to fix the configuration in SuperDB.storyboard.
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Open SuperDB.storyboard, and select the first table view cell in the HeroDetailController. Open the
Identity Inspector and change the Class field to SuperDBEditCell. Switch to the Attributes Inspector,
and change the Style to Custom. Repeat this for the three other table view cells.

Open HeroDetailController.m. Add this #import
#import "SuperDBEditCell.h"
as the second #import directive. Then find tableView: cellForRowAtIndexPath: and edit it to read

static NSString *Cellldentifier = @"SuperDBEditCell";
SuperDBEditCell *cell = [tableView dequeueReusableCellWithIdentifier:Cellldentifier];
if (cell == nil)
cell = [[SuperDBEditCell alloc] initWithStyle:UITableViewCellStyleValue2
reuseldentifier:Cellldentifier];

// Configure the cell...
NSUInteger sectionIndex = [indexPath section];
NSUInteger rowIndex = [indexPath row];

NSDictionary *section = [self.sections objectAtIndex:sectionIndex];

NSArray *rows = [section objectForKey:@"rows"];

NSDictionary *row = [rows objectAtIndex:rowIndex];

cell.label.text = [row objectForKey:@"label"];

cell.textField.text = [[self.hero valueForKey:[row objectForKey:@"key"]] description];

return cell;

Save and run the app. It should behave exactly as before you created your custom table view cell.
Now you can turn on the ability to edit.

Override the setEditing: method in SuperDBEditCell.m.

- (void)setEditing: (BOOL)editing animated:(BOOL)animated
{
[super setEditing:editing animated:animated];
self.textField.enabled = editing;
}

Save and run the app again. Navigate to the detail view, and enter editing mode. Tap over the
Unknown Hero of the Identity row. You should see the keyboard input view appear on the bottom
of the screen, and a cursor should appear at the end of Unknown Hero. Click another row. The
cursor should appear in that row.

Let’s edit the Identity row. Tap over the Unknown Hero to activate the keyboard input view. Click
the x button at the right end of the cell. This should erase Unknown Hero. Now type Super Cat, and
tap Save. You should exit editing mode, and your hero’s new identity should read Super Cat. Tap on
Back to return to the list view.

Wait. What happened? You renamed your hero Super Cat, but the list view still shows Unknown
Hero. If you click on the Unknown Hero row, the detail view also still shows Unknown Hero. Why
weren’t your changes saved?
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Remember when you added the Save button to the detail view? You also added a callback, save, to
be invoked when the Save button was pressed. Let’s look at the callback again.

- (void)save

{
}

[self setEditing:NO animated:YES];

Note that this method doesn’t save anything! All it does is turn off editing mode. Let’s figure out how
to save your changes for real.

Saving Your Changes

Let’s review your detail view. The detail view is a table view managed by your HeroDetailController.
The HeroDetailController also has a reference to your Hero object, which is an NSManagedObject.
Each row in the table view is your custom table view cell class, SuperDBEditCell. Depending on
which row you need, you assign a different hero attribute to display.

Now, to save the changes you make, the Save button invokes the save method. This is the point
where you need to save the changes to your NSManagedObject. You will modify your SuperDBEditCell
class to know what attribute it is displaying. In addition, you will define a property, value, to tell you
the new data in the cell.

First, add your properties to SuperDBEditCell.h.

@property (strong, nonatomic) NSString *key;
@property (strong, nonatomic) id value;

Next, edit SuperDBEditCell.m to define an property override methods for the value property.
#pragma mark - Property Overrides
- (id)value

return self.textField.text;

}

- (void)setValue:(id)aValue
{

}

self.textField.text = aValue;
Finally, modify HeroDetailController.m to assign the key name to each cell inside
tableView:cellForRowAtIndexPath.

cell.key = [row objectForKey:@"key"];
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Then iterate over each cell on save to update the hero’s attributes in the save method.

for (SuperDBEditCell *cell in [self.tableView visibleCells])
[self.hero setValue:[cell value] forKey:[cell key]];

NSError *error;
if (![self.hero.managedObjectContext save:&error])
NSLog(@"Error saving: %@", [error localizedDescription]);

[self.tableView reloadData];

Save and run the application. Navigate down to the detail view, and enter editing mode. Change the
Identity to Super Cat and click Save. Click the Back button to return to the list view. You should see
that the hero’s identity is now displaying Super Cat.

Now you’re going to work on specialized input views for the birthdate and sex attributes.

Specialized Input Views

Note that when you click the Birthdate or Sex row in the detail view, the keyboard input view is
displayed. You could allow the user to enter the birthdate or sex via the keyboard and validate the
input, but there is a better way. You can create subclasses of SuperDBEditCell to handle those
special cases.

DatePicker SuperDBEditCell Subclass

Single-click the SuperDB group in the Navigator pane, and create a new file. Select Objective-C
class, and make it a subclass of SuperDBEditCell. Name the class SuperDBDateCell and create the
files. Edit SuperDBDateCell.m to read as follows:

#import "SuperDBDateCell.h"

static NSDateFormatter * dateFormatter = nil;
@interface SuperDBDateCell ()

@property (strong, nonatomic) UIDatePicker *datePicker;
- (IBAction)datePickerChanged: (id)sender;

@end

@implementation SuperDBDateCell

+ (void)initialize

{

__dateFormatter = [[NSDateFormatter alloc] init];
[ dateFormatter setDateStyle:NSDateFormatterMediumStyle];
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- (id)initWithStyle:(UITableViewCellStyle)style reuseIdentifier:(NSString *)reuseldentifier
{
self = [super initWithStyle:style reuseIldentifier:reuseIdentifier];
if (self) {
// Initialization code
self.textField.clearButtonMode = UITextFieldViewModeNever;

self.datePicker = [[UIDatePicker alloc] initWithFrame:CGRectZero];
self.datePicker.datePickerMode = UIDatePickerModeDate;
[self.datePicker addTarget:self
action:@selector(datePickerChanged:)
forControlEvents:UIControlEventValueChanged];
self.textField.inputView = datePicker;

}

return self;

}

#pragma mark - SuperDBEditCell Overrides
- (id)value

if (self.textField.text == nil || [self.textField.text length] == 0)
return nil;
return self.datePicker.date;

}
- (void)setValue: (id)value
if (value != nil 8& [value isKindOfClass:[NSDate class]]) {

[self.datePicker setDate:value];
self.textField.text = [ dateFormatter stringFromDate:valuel];

}
else {

self.textField.text = nil;
}

}

#pragma mark - (Private) Instance Methods

- (IBAction)datePickerChanged: (id)sender

{

NSDate *date = [self.datePicker date];

self.value = date;

self.textField.text = [ _dateFormatter stringFromDate:date];
}
@end

What have you done here? You defined a local static variable __dateFormatter of type
NSDateFormatter. You’re doing this because creating an NSDateFormatter is an expensive operation,
and you don’t want to have to create a new instance every time you want to format a an NSDate
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object. You could have made it a private property of SuperDBDateCell and lazily created it, but that
would mean you would create a new one for every instance of SuperDBDateCell. By making it a local
static variable, you only have to create one instance for the lifetime of the SuperDB application.

Next, you declared a private UIDatePicker property, datePicker, and a callback for datePicker,
datePickerChanged.

In the SuperDBDateCell @implementation, you defined a class method, +initialize.

This is a special class method inherited from NSObject. The SuperDB application will call
SuperDBDateCell +initialize exactly one time, before any call to the SuperDBDateCell class or an
instance. This is where you initialize the local static __dateFormatter to hold an NSDateFormatter
instance.

You added some custom initialization code to initWithStyle:reuseIdentifier:. This is where
you instantiate the datePicker property and assign it to the textField inputView property. Normally
inputView is nil. This tells iOS to use the keyboard input view for the textField. By assigning it an
alternate view, you're telling iOS to show the alternate view when editing the textField.

SuperDBDateCell overrides the value property to make sure you display and return an NSDate, rather
than an NSString. This is where you use the __dateFormatter to convert the date to a string, then
assign it to the textField text property.

Finally, you implement the datePicker’s callback for when you change the date via the Ul. Every time
you change the date in the datePicker, you update the textField to reflect that change.

Using the DatePicker SuperDBEditCell Subclass

Let’s review how the table view cells are created. In the HeroDetailController, you created the cells
in the tableView: cellForRowAtIndexPath: method. When you first wrote this method, you created
an instance UITableViewCell. Later, you replaced this with an instance of your custom subclass,
SuperDBEditCell. Now you‘ve created another subclass for a specific IndexPath, the IndexPath
displaying the birthdate attribute. How can you tell your application which custom subclass to use?
That’s right, you’ll add that information to your property list: HeroDetailController.plist.

Single-click HeroDetailController.plist. Expand all the disclosure triangles, so you can see all the
elements. Navigate down sections » Item O » rows » Item 0 » key. Single-click the key row so
that it is highlighted. Click the + button next to key. Rename this row from New Item to class. In the
value column, type SuperDBEditCell. Repeat this for all the key rows under sections » Item 1. They
should all have the value SuperDBEditCell, except for the class row below the birthdate key. That
should have a value of SuperDBDateCell (Figure 4-27).
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e | 4 2 |
Key Type Value
Root Dictionary
sections Array
Itemm 0 Dictionary
FOWS Array
[tem O Dictienary
key String name
class String SuperDBEditCell
label String Name
Item 1 Dictionary
rows Array
Item O Dictionary
key String secretidentity
class String SuperDBEditCell
label String Identity
[tem 1 Dictienary N
key String birthdate
class String SuperDBDateCell
label String Birthdate
ftem 2 Dictionary
key String Sex
class String SuperDBEditCell
label String Sex

Figure 4-27. HeroDetailController.plist after adding the table view cell class key

You need to modify tableView:cellForRowAtIndexPath: to make use of the information you just placed
in the property list. Open HeroDetailController.m, and edit tableView:cellForRowAtIndexPath: to
appear like this:

- (UITableViewCell *)tableView:(UITableView *)tableView cellForRowAtIndexPath:(NSIndexPath *)indexPath

{

NSUInteger sectionIndex = [indexPath section];

NSUInteger rowIndex = [indexPath row];

NSDictionary *section = [self.sections objectAtIndex:sectionIndex];
NSArray *rows = [section objectForKey:@"rows"];

NSDictionary *row = [rows objectAtIndex:rowIndex];

NSString *cellClassname = [row valueForKey:@"class"];
SuperDBEditCell *cell = [tableView dequeueReusableCellWithIdentifier:cellClassname];
if (cell == nil) {
Class cellClass = NSClassFromString(cellClassname);
cell = [cellClass alloc];
cell = [cell initWithStyle:UITableViewCellStyleValue2 reuseldentifier:cellClassname];
}
// Configure the cell...
cell.key = [row objectForKey:@"key"];
cell.value = [self.hero valueForKey:[row objectForKey:@"key"]];
cell.label.text = [row objectForKey:@"label"];

return cell;
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Save and run the application. Navigate down to the detail view, and enter editing mode. Click the
Birthdate cell, next to the label. The accessory input view should appear and should be a date
picker set to today’s date. When you change the date in the date picker, the date should change in
the table view cell.

There’s one more input to take care of. This version of your application uses the string attribute
editor to solicit the sex (sorry, we couldn’t resist!) of the superhero. This means that there is no
validation on the input other than that it’s a valid string. A user could type M, Male, MALE, or Yes,
Please, and they would all be happily accepted by the application. That means, later on, if you want
to let the user sort or search their heroes by gender, you could have problems because the data
won’t be structured in a consistent manner. You’ll tackle that problem next.

Implementing a Selection Picker

As you saw earlier, you could have enforced a specific sex spelling by using a regular expression,
putting up an alert if the user typed something besides Male or Female. This would have prevented
values other than the ones you want from getting entered, but this approach is not all that user
friendly. You don’t want to annoy your user. Why make them type anything at all? There are only two
possible choices here. Why not present a selection list and let the user just tap the one they want?
Hey, that sounds like a great idea! You’re glad you thought of it. Let’s implement it now, shall you?

Again, create a new Objective-C class, and make it a subclass of SuperDBEditCell. Name the class
SuperDBPickerCell, after that fact that you will be using a UIPickerView. Most of what you do will
be similar to what you did for SuperDBDateCell, but there are some key differences.

Edit the interface definition in SuperDBPickerCell.h to read

@interface SuperDBPickerCell : SuperDBEditCell<UIPickerViewDataSource, UIPickerViewDelegate>
@property (strong, nonatomic) NSArray *values;

@end

The property is named pickerValues, which will hold the possible selections. You also added the
UIPickerViewDataSource and UIPickerViewDelegate protocols to SuperDBPickerCell.

Now, let’s edit the implementation of SuperDBPickerCell in SuperDBPickerCell.m.

@interface SuperDBPickerCell ()
@property (strong, nonatomic) UIPickerView *pickerView;
@end

@implementation SuperDBPickerCell

- (id)initWithStyle:(UITableViewCellStyle)style reuseIdentifier:(NSString *)reuseldentifier
{

self = [super initWithStyle:style reuseIldentifier:reuseIdentifier];
if (self) {
self.textField.clearButtonMode = UITextFieldViewModeNever;

self.pickerView = [[UIPickerView alloc] initWithFrame:CGRectZero];
self.pickerView.dataSource = self;
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self.pickerView.delegate = self;
self.pickerView.showsSelectionIndicator = YES;
self.textField.inputView = self.pickerView;

}

return self;

}

#pragma mark UIPickerViewDataSource Methods

(NSInteger)numberOfComponentsInPickerView: (UIPickerView *)pickerView

return 1;

(NSInteger)pickerView: (UIPickerView *)pickerView numberOfRowsInComponent:(NSInteger)component

return [self.values count];

}

#pragma mark - UIPickerViewDelegate Methods

- (NSString *)pickerView:(UIPickerView *)pickerView
titleForRow: (NSInteger)row

forComponent: (NSInteger)component

{
}

return [self.values objectAtIndex:row];

- (void)pickerView: (UIPickerView *)pickerView
didSelectRow: (NSInteger)row
inComponent: (NSInteger)component

{
}

self.value = [self.values objectAtIndex:row];

#pragma mark - SuperDBEditCell Overrides

- (void)setValue: (id)value

if (value != nil) {
NSInteger index = [self.values indexOfObject:value];
if (index != NSNotFound) {
self.textField.text = value;

}
}
else {
self.textField.text = nil;
}
}
@end
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SuperDBPickerCell is conceptually identical to SuperDBDateCell. Rather than using an NSDatePicker,
you use a UIPickerView. In order to tell the pickerView what to display, you need to have
SuperDBDateCell conform to the protocols UIPickerViewDataSource and UlIPickerViewDelegate.
Rather than having a callback on the pickerView to indicate when the picker value has changed, you
use the delegate method pickerView:didSelectRow:. Since you’re storing the value as a string, you
don’t need to override the implementation of the value accessor method. However, you do need to
override the value mutator.

You need to tell the application to use this new class for the Sex attribute. Edit the class row in
the property list, HeroDetailController.plist. Change the value from SuperDBEditableCell to
SuperDBPickerCell. Make sure you are changing the right row. The label row should read Sex, and
the attribute row should read sex.

If you run the application now and try to edit the Sex attribute, you should see the picker wheel
appear on the bottom on of the screen. However, there are no values to choose from. If you look
back at the code you just added, the picker wheel gets its information from the values property. But
you never set this. Again, you could hardcode this in the SuperDBPickerCell object, but that would
limit the usefulness of this object. Instead, you’ll add a new item to the property list.

Just like you did earlier with the class item, you need to add a new key, which you’ll call values. Unlike
the class key, you’ll only add it to the item with the sex key. Edit the HeroDetailController.plist
and open all the nodes. For the last item, find the row with the key label. Click the + button on that
row. Name the new item values and change its type to array. Add two string items to the values
array and give them the values Male and Female. See Figure 4-28.

< ™ SuperDB SuperDB Supporting Files © | | HeroDetailViewController.plist © No Selection
Key Type Value
Root Dictionary
sections Array
tem 0 Dictienary
rows Array
Item O Dictionary
key String name
class String SuperDBCell
label String Name
Item 1 Dictionary
rows Array
Iterm O Dictionary
key String secretldentity
class String SuperDBCell
label String Identity
ftem 1 Dictionary
key String birthdate
class String SuperDBDateCell
label String Birthdate
Item 2 Dictionary
key String sex
class string SuperDBPickerCe!
label String Sex
values Array
ltem O String Male
ltem 1 (4] String + Female

Figure 4-28. HeroDetailController.plist with values for the sex item
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Now you need to pass the contents of values to table view cell when tableView:cellForRowAtIndexPath:
is in the HeroDetailController. Open HeroDetailController.m, and add the following to
tableView:cellForRowAtIndexPath: before the other cell configuration code:

NSArray *values = [row valueForKey:@"values"];
if (values != nil) {
// TODO clean this up - ugh
[cell performSelector:@selector(setValues:) withObject:values];

}

Build and run the app. Navigate down to the detail view and tap the Edit button. Tap on the Sex cell,
and the picker view should appear with the choices Male and Female. Set the value, tap Save, and
the Sex cell should be populated.

Devil’s End

Well, you’re at the end of a long and conceptually difficult chapter. You should congratulate yourself
on making it all the way through with us. Table-based detail editing view controllers are some of the
hardest controller classes to write well, but now you have a handful of tools in your toolbox to help
you create them. You’ve seen how to use a property list to define your table view’s structure, you’ve
seen how to create a custom UITableViewCell subclasses to edit different types of data, and you’ve
also seen how to use Obijective-C’s dynamic nature to create instances of classes based on the
name of the class stored in an NSString instance.

Ready to move on? Turn the page. Let’s get going!
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Chapter

Preparing for Change:
Migrations and Versioning

By the end of Chapter 4 you had mastered a great deal of the Core Data architecture and functionality
by building a fully functioning, albeit somewhat simple, Core Data application. You’ve now got enough
Core Data chops to build a solid app, send it to your testers, and then on to the App Store.

But what happens if you change your data model and send a new version of your application out
to testers who already have the previous version? Consider the SuperDB app. Let’s say you decide
to add a new attribute to the Hero entity; make one of the existing, currently optional attributes
required; and then add a new entity. Can you just send the program out to your users or will this
cause problems with their data?

As things stand right now, if you make changes to your data model, the existing data sitting in the
user’s persistent store on their iPhone will be unusable in the new version of your application. Your
application will crash on launch. If you launch the new version from Xcode, you will see a big, scary
error message like the following:

2012-07-17 17:33:56.641 SuperDB[11233:c07] Unresolved error Error Domain=NSCocoaErrorDomain
Code=134100 "The operation couldn't be completed. (Cocoa error 134100.)" UserInfo=0x80a3b30
{metadata={

NSPersistenceFrameworkVersion = 409;

NSStoreModelVersionHashes = {

Hero = <0fe30005 4578f63c 124e2af7 3798fb56 7a194f27 19281223 bd265ee3 d985d2fc>;

};

NSStoreModelVersionHashesVersion = 3;

NSStoreModelVersionIdentifiers = (

);

NSStoreType = SQLite;

NSStoreUUID = "719284D9-793C-48A7-8F3E-C633CD4F0402";
"_NSAutoVacuumLevel" = 2;

123
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}, reason=The model used to open the store is incompatible with the one used to create the store}, {
metadata = {
NSPersistenceFrameworkVersion = 409;
NSStoreModelVersionHashes = {
Hero = <0fe30005 4578f63c 124e2af7 3798fb56 7a194f27 19281223 bd265ee3 d985d2fc>;
};

NSStoreModelVersionHashesVersion = 3;
NSStoreModelVersionIdentifiers = (

);
NSStoreType = SQLite;
NSStoreUUID = "719284D9-793C-48A7-8F3E-C633CD4F0402";
" NSAutoVacuumLevel" = 2;
};
reason = "The model used to open the store is incompatible with the one used to create the store";

}

If this happens in development, it’s not usually a big deal. If nobody else has a copy of your app and
you don’t have any irreplaceable data stored in it, you can just select “Reset Content and Settings”
from the iPhone Simulator menu in the simulator or uninstall the application from your iPhone using
Xcode’s Organizer window, and Core Data will create a new persistent store based on the revised
data model the next time you install and run your application.

If, however, you have given the application to others, they will be stuck with an unusable application on
their iPhone unless they uninstall and re-install the application, thereby losing all of their existing data.

As you probably imagine, this is not something that makes for particularly happy customers. In this
chapter, we’re going to show you how to version your data model. Then we’ll talk about Apple’s
mechanism for converting data between different data model versions, which are called migrations.
We’'ll talk about the difference between the two types of migrations: lightweight migrations and
standard migrations. Then you will set up the SuperDB Xcode project to use lightweight migrations
so that the changes you make in the next few chapters won’t cause problems for your (admittedly
non-existent) users.

At the end of this chapter, the SuperDB application will be all set up and ready for new development,
including changes to your data model, without having to worry about your users losing their data
when you ship a new version.

About Data Models

When you create a new Xcode project using a template that supports Core Data, you are provided
with a single data model in the form of an .xcdatamodel file in your project. In Chapter 2, you saw
how this file was loaded into an instance of NSManagedObjectModel at runtime in the application
delegate’s managedObjectModel method. In order to understand versioning and migrations, it’s
important to look a little deeper under the hood to see what’s going on.
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Data Models Are Compiled

The .xcdatamodel class in your project does not get copied into your application’s bundle the way
other resources do. The data model file contains a lot of information that your application doesn’t
need. For example, it contains information about the layout of the objects in Xcode’s model editor’s
diagram view (Figure 5-1), which is only there to make your life easier. Your application doesn’t care
about how those rounded rectangles are laid out, so there’s no reason to include that information
inside your application bundle.

HHRES. | :Sl.p-:-rDB ) SuperDB } [1f] SuperDB.xcdatamodeld } | SuperDB.xcdatamodel » No Selection | >

ENTITIES
Hero
FETCH REQUESTS

CONFIGURATIONS

(@ Default
Hero
¥ Artributes
birthdate
name
secretldentity
sex
¥ Relationships
L £
Qutline Style Add Entity Add Artribute Editor Style

Figure 5-1. Certain information, such as that the rounded rectangle representing the Hero entity is in the upper-left corner and that
the disclosure triangles next to Attributes and Relationships are expanded, is stored in the .xcdatamodel file but not in the .mom file
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Instead, your .xcdatamodel files get compiled into a new type of file with an extension of .mom,
which stands for managed object model (sorry, Mom). This is a much more compact binary file that
contains just the information that your application needs. This .mom file is what is actually loaded to
create instances of NSManagedObjectModel.

Data Models Can Have Multiple Versions

You most likely understand what versioning means in a general sense. When a company releases a
new version of a piece of software with new features, it typically has a new number or designation.
For example, you are working on a specific version of Xcode (for us, it's 4.5) and a specific version of
Mac OS X (for us it’s 10.8, also known as Mountain Lion).

These are called marketing version identifiers or numbers, as they are primarily intended to tell
customers the difference between various released versions of the software. Marketing versions are
incremented when a new version of the program is released to customers.

There are other, finer-grained forms of versioning used by developers, however. If you’ve ever used
a concurrent versioning system such as cvs, svn, or git, you’re probably aware of how this all works.
Versioning software keeps track of the changes over time to all of the individual source code and
resource files that make up your project (among other things).

Note We’re not going to discuss regular version control, but it’s a good thing to know about if you're
a developer. Fortunately, there are a lot of resources on the Web for learning how to install and use
different version-control software packages. A good place to start is the Wikipedia page on version
control at http://en.wikipedia.org/wiki/Revision_control.

Xcode integrates with several version-control software packages, but it also has some built-in
version-control mechanisms, including one that’s intended for use with Core Data data models.
Creating new versions of your data models is the key to keeping your users happy. Every time you
release a version of your application to the public, you should create a new version of your data
model. This will create a new copy so that the old version can be kept around to help the system
figure out how to update the data from a persistent store made with one version to a newer version.

Creating a New Data Model Version

Single-click SuperDB.xcdatamodeld in Xcode. Now click the Editor menu and select “Add Model
Version.” You will be asked to name this new version. The default values Xcode presents to you
(Figure 5-2) are fine. Just click Finish.
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ﬁ Version name | SuperDB 2

Based on model | S_I_JperDB =

Cancel | Finish |

Figure 5-2. Naming the new data model version

You just added a new version of your data model. Once you click Finish, the SuperDB.xcdatamodeld
file will gain a disclosure triangle next to it. It will be opened to reveal two different versions of your
data model (Figure 5-3).

m| AppDelegate.m
¥ |17 SuperDB.xcdatamodeld
SuperDB 2.xcdatamodel
& SuperDB.xcdatamodel
> Supporting Files

Figure 5-3. A versioned data model contains the current version, marked with a green checkmark on its icon, along with every
previous version

The icon for one of the versions will have a green checkmark on it. This indicates the current version
(in your case, SuperDB.xcdatamodel), which is the one that your application will use. By default,
when you create a new version, you actually create a copy of the original. However, the new version
keeps the same file name as the original, whereas the name of the copy is appended with an
incrementally larger number. This file represents what your data model looked like when you created
the new version and it should be left untouched.

The fact that the higher number is the older file might seem a little weird but, as more versions
accumulate, the numbering will make more sense. The next time you create a new version, the old
version will be named SuperDB 3.xcdatamodel, and so on. The numbering makes sense for all the
non-current versions, since each version will have a number one higher than the previous one.

By keeping the name of the current model the same, it’s easy to tell which is the one you can change.
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The Gurrent Data Model Version

In Figure 5-3, SuperDB.xcdatamodel is the current version of the data model and SuperDB 2.xcdatamodel
is the previous version. You can now safely make changes to the current version, knowing that

a copy of the previous version exists, frozen in time, which will give you the ability to migrate your
users’ data from the old version to the next version when you release it.

You can change which version is the current version. To do this, select SuperDB.xcdatamodeld, then
open the File Inspector in the Utility pane (Figure 5-4). You should see a section named Version Core
Data Model. Find a drop-down box labeled Current. Here you can select the data model you want to
make current. You won'’t do this often, but you might do it if you need to revert to an older version of
the application for some reason. You can use migrations to go back to an older version or move to a
new version.

0| B8 @

¥ ldentity

Group Mame | SuperDB.xcdatamodeld

Path | Relative to Group

SuperDB.xcdatamodeld

Full Path jUsers/mannysullivan f
Desktop/SuperDB/
SuperDB/
SuperDB.xcdatamodeld

¥ Versioned Core Data Model

Current | SuperDB

Deployment Targets
Mac OS5 X | Target Default - |

i05 | Target Default |

¥ Target Membership
™ A\ SuperDB

¥ Text Settings
Indent Using | Spaces

Widths 4| 4.
Tab Indent

L\j Wrap lines

Figure 5-4. The Core Data (Directory) File Inspector

Data Model Version Identifiers

Although you can assign version identifiers like 1.1 or Version A to data models by selecting the
specific data model version in the Navigation pane and bringing up the File Inspector (Figure 5-5),
this identifier is purely for your own use and is completely ignored by Core Data.
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Identity and Type
File Name SuperDB.xcdatamodel
File Type | Default - Core Data Model =

Location | Relative to Group 3
SuperDB.xcdatamodel

Full Path fUsers/kykim/Work/
More_i0S6/Users/kykim/
Documents/Projects/
SuperDB/SuperDB/
SuperDB.xcdatamodeld /
SuperDB.xcdatamodel

r Core Data Model
Identifier | A
Tools Version
Minimum | Automatic (Xcode 4.3) b

* Target Membership
7 A SuperDB

Source Control
Version --
Status No changes

Location fUsers/kykim/Work/
More_iOS6/Users fkykim/
Documents/Projects/
SuperDB/SuperDB/
SuperDB.xcdatamodeld/
SuperDB.xcdatamodel

Figure 5-5. The File Identity pane for a data model will allow you to set a version identifier

Instead, Core Data performs a mathematical calculation called a hash on each entity in your

data model file. The hash values are stored in your persistent store. When Core Data opens your
persistent store, Core Data uses these hash values to ensure that the version of your data stored in
the store is compatible with the current data model.

Since Core Data does its version validation using the stored hash values, you don’t need to worry
about incrementing version numbers for versioning to work. Core Data will just know which version
a persistent store was created for by looking at the stored hash value and comparing it to the hash
calculated on the current version of the data model.

Migrations

As you saw at the beginning of the chapter, when Core Data detects that the persistent store in
use is incompatible with the current data model, it throws an exception. The solution is to provide
a migration to tell Core Data how to move data from the old persistent store to a new one that
matches the current data model.
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Lightweight vs. Standard

There are two different types of migrations supported by Core Data. The first, called a lightweight
migration, is only available in the case of relatively straightforward modifications to your data model.
If you add or remove an attribute from an entity, or add or delete an entity from the data model, for
example, Core Data is perfectly capable of figuring out how to migrate the existing data into the
new model. In the case of a new attribute, it simply creates storage for that attribute, but doesn’t
populate it with data for the existing managed objects. In a lightweight migration, Core Data actually
analyzes the two data models and creates the migration for you.

If you make a change that’s not straightforward and thus can’t be resolved by the lightweight
migration mechanism, then you have to use a standard migration. A standard migration involves
creating a mapping model and possibly writing some code to tell Core Data how to move the data
from the old persistent store to the new one.

Standard Migrations

The changes you will be making to the SuperDB application in this book are all pretty
straightforward, and an in-depth discussion of standard migrations is beyond the scope of this
book. Apple has documented the process fairly thoroughly in the developer documentation,
though, so you can read more about standard migrations at http://developer.apple.com/library/
ios/#documentation/Cocoa/Conceptual/CoreDataVersioning/Articles/Introduction.html.

Setting Up Your App to Use Lightweight Migrations

On the other hand, you will be using lightweight migrations a lot through the rest of the book.

In every remaining Core Data chapter, you will create a new version of your data model and let
lightweight migrations handle moving the data. However, lightweight migrations are not turned on by
default, so you need to make some changes to your application delegate to enable them.

Edit AppDelegate.m and find the persistentStoreCoordinator method. Replace this line

if (![_persistentStoreCoordinator addPersistentStoreWithType:NSSQLiteStoreType
configuration:nil
URL:storeURL
options:nil
error:&error]) {

with these lines

NSDictionary *options = @{NSMigratePersistentStoresAutomaticallyOption:@YES,
NSInferMappingModelAutomaticallyOption:@YES};
if (![_persistentStoreCoordinator addPersistentStoreWithType:NSSQLiteStoreType
configuration:nil
URL:storeURL
options:options
error:8error]) {
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The way to turn on lightweight migrations is to pass a dictionary into the options argument

when you call the addPersistentStoreWithType:configuration:URL:options:error: method to

add your newly created persistent store to the persistent store coordinator. In that dictionary,

you use two system-defined constants, NSMigratePersistentStoresAutomaticallyOption and
NSInferMappingModelAutomaticallyOption, as keys in the dictionary, and store an NSNumber under
both of those keys that holds an Objective-C BOOL value of YES. By passing a dictionary with these
two values in when you add the persistent store to the persistent store coordinator, you indicate to
Core Data that you want it to attempt to automatically create migrations if it detects a change in the
data model version, and if it’s able to create the migrations, to automatically use those migrations to
migrate the data to a new persistent store based on the current data model.

And that’s it. With these changes, you are ready to start making changes to your data model
without fear. (Well, maybe not completely without fear.) By using lightweight migrations, you limit the
complexity of the changes you’re able to make. For example, you won’t be able to split an entity up
into two different entities or move attributes from one entity to another, but the majority of changes
you’ll need to make outside of major refactoring can be handled by lightweight migrations. Plus,
once you set your project up the way you’ve done in this chapter, that functionality is basically free.

Time to Migrate On

After a couple of long, conceptually difficult chapters, taking a break to set up your project to use
migrations gave you a nice breather, but don’t underestimate the importance of migrations. The people
who use your applications are trusting you to take a certain amount of care with their data. Putting some
effort into making sure that your changes don’t cause major problems for your users is important.

Any time you put out a new release of your application with a new data model version, make sure
you test the migration thoroughly. This is true regardless of whether you’re using the lightweight
migrations you set up in this chapter or the heavier-duty standard migrations.

Migrations, especially lightweight migrations, are relatively easy to use, but they hold the potential
for causing your users significant inconvenience, so don’t get lulled into a false sense of security by
how easy they are to use. Test every migration thoroughly with as much realistic data as you can.

And with that warning out of the way, let’s continue adding functionality to the SuperDB application.
Up next? Custom managed objects for fun and profit.
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Chapter

Custom Managed Objects

At the moment, the Hero entity is represented by instances of the class NSManagedObject. Thanks to
key-value coding, you have the ability to create entire data models without ever having to create a
class specifically designed just to hold your application’s data.

There are some drawbacks to this approach, however. For one thing, when using key-value
coding with managed objects, you use NSString constants to represent your attributes in code,
but these constants are not checked in any way by the compiler. If you mistype the name of an
attribute, the compiler won’t catch it. It can also be a little tedious having to use valueForKey: and
setValue:forKey: all over the place instead of just using properties and dot notation.

Although you can set default values for some types of data model attributes, you can’t, for example,
set conditional defaults such as defaulting a date attribute to today’s date. For some types of
attributes, there’s no way at all to set a default in the data model. Validation is similarly limited.
Although you can control certain elements of some attributes, like the length of a string or max value
of a number, there’s no way to do complex or conditional validation, or to do validation that depends
on the values in multiple attributes.

Fortunately, NSManagedObject can be subclassed, just like other Objective-C classes, and that’s the
key to doing more advanced defaulting and validation. It also opens the door to adding additional
functionality to your entity by adding methods. You can, for example, create a method to return a
value calculated from one or more of the entity’s attributes.

In this chapter, you’re going to create a custom subclass of NSManagedObject for your Hero entity.
Then, you’re going to use that subclass to add some additional functionality. You’re also going to
add two new attributes to Hero. One is the hero’s age. Instead of storing the age, you’re going to
calculate it based on their birthdate. As a result, you won’t need Core Data to create space in the
persistent store for the hero’s age, so you’re going to use the transient attribute type and then write
an accessor method to calculate and return the hero’s age. The transient attribute type tells Core
Data not to create storage for that attribute. In your case, you’ll calculate the hero’s age as needed
at runtime.

The second attribute you’re going to add is the hero’s favorite color. Now, there is no attribute type
for colors, so you’re going to implement something called a transformable attribute. Transformable
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attributes use a special object called a value transformer to convert custom objects to instances of
NSData so they can be stored in the persistent store. You’ll write a value transformer that will let you
save UIColor instances this way. In Figure 6-1, you can see what the detail editing view will look like
at the end of the chapter with the two new attributes in place.

/

Carrier =

SuperCat

General
Identity Manny Sullivan
Birthdate May 2, 1989

22

_4

Figure 6-1. The Hero detail view as it will look at the end of the chapter

Of course, you don’t have an attribute editor for colors, so you’ll have to write one to let the user
select the hero’s favorite color. You’re just going to create a simple, slider-based color chooser
(Figure 6-2).
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Carrier & 6:00 AM

Cancel L ‘Save

Birthdate May 2, 1989

Age 22

: 4

Figure 6-2. The simple, slider-based color attribute editor

Because there’s no way to set a default color in the data model, you’re going to write code to default
the favorite color attribute to white. If you don’t do that, then the color will be nil when the user goes
to edit it the first time, which will cause problems.

Finally, you’ll add validation to the date field to prevent the user from selecting a birthdate that
occurs in the future and you’re also going to tweak your attribute editors so that they notify the user
when an entered attribute has failed validation. You’ll give the user the option to go back and fix the
attribute or to just cancel the changes they made (Figure 6-3).
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Validation Error

Birthdate cannot be in the future

Cancel Fix

A 4

Figure 6-3. When attempting to save an attribute that fails validation, the user will have the option of fixing the problem or
canceling their changes

Although you’re only going to be adding validation to the Birthdate field, the reporting mechanism
you’re going to write will be generic and reusable if you add validation to another field. You can see
an example of the generic error alert in Figure 6-4.
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Validation Error

Validation error on: name
Failure Reason: string value is too
short

Cancel Fix

als|o[Fla[n]s]K]L

Figure 6-4. Since your goal is generally to write reusable code, your validation mechanism will also enforce validations done on
the data model, such as minimum length

There’s a fair amount of work to do, so let’s get started. You’re going to continue working with the
same SuperDB application from last chapter. Make sure that you created a new version of your data
model and that you turned on lightweight migrations, as shown in the last chapter.

Updating the Data Model

The first order of business is to add your two new attributes to the data model. Make sure that
the disclosure triangle next to SuperDB.xcdatamodeld in the SuperDB folder in the Navigator pane is
expanded, and single-click on the current version of the data model, the one with the green check
mark icon on it.

Once the model editor comes up, first make sure you are in table view mode. Then, select the Hero
entity in the component pane (Figure 6-5).
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L :S..p:-ri'a 3 SuperDB » [i¥] SuperDB.xcdatamodeld » g SuperDB.xcdatamodel » @Ilnr-: | | 2
¥ Attributes
Attribute Type
EO birthdate Date =
i name String =
CONFIGURATIONS secretldentity String =
@ Default sex String =

FFO—

¥ Relationships
Relationship Destination Inverse

Fo—

¥ Fetched Properties
Fetched Property Predicate

=N = ev ev 5L I

Outline Style Add Entity Add Attribute Editor Style

Figure 6-5. Back in the model editor

Adding the Age Attribute

Click the plus icon labeled Add Attribute in the lower right of the data model. Change the new
attribute’s name to age. In the model editor, uncheck Optional and check the Transient. That will

let Core Data know that you don’t need to store a value for this attribute. In your case, since you’re
using SQLite for your persistent store, this will tell Core Data not to add a column for age to the
database table used to store hero data. Change the attribute type to Integer 16; you’re going to
calculate age as a whole number. That’s all you have to do for now for the age attribute. Of course,
as things stand, you can’t do anything meaningful with this particular attribute because it can’t store
anything, and you don’t yet have any way to tell it how to calculate the age. That will change in a few
minutes, when you create a custom subclass of NSManagedObject.

Adding the Favorite Color Attribute

Add another attribute. This time, call the new attribute favoriteColor and set the attribute type to
Transformable. Once you’ve changed the Type pop-up to Transformable, you should notice a new
text field labeled Name, with a greyed value of value transformer name (Figure 6-6).
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¥ Attribute

Mame | favoriteColor

Properties Transient ) Optional
Indexed

Attribute Type | Transformable

Name | Value Transformer Name

Advanced Index in Spotlight
Store in External Record File

¥ User Info
Key Value

¥ Versioning
Hash Modifier | Version Hash Modifier

Renaming ID | Renaming ldentifier

Figure 6-6. Making the favoriteColor attribute a transformable attribute

The value transformer name is the key to using transformable attributes. We’ll discuss value
transformers in more depth in just a few minutes, but you’ll populate this field now to save yourself

a trip back to the model editor later. This field is where you need to put the name of the value
transformer class that will be used to convert whatever object represents this attribute into an NSData
instance for saving in the persistent store and vice versa. If you leave the field blank, CoreData will
use the default value transformer, NSKeyedUnarchiveFromDataTransformerName. The default value
transformer will work with a great many objects by using NSKeyedArchiver and NSKeyedUnarchiver to
convert any object that conforms to the NSCoding protocol into an instance of NSData.

Adding a Minimum Length to the Name Attribute

Next, let’s add some validation to ensure that your name attribute is at least one character long.
Single-click the name attribute to select it. In the model editor, enter 1 in the text field next to the
Validation label to specify that the value entered into this attribute must to be at least one character
long. The Min. Length checkbox should automatically check itself. This may seem like a redundant
validation, since you already unchecked Optional in a previous chapter for this attribute, but the
two do not do exactly the same thing. Because the Optional check box is unchecked, the user will
be prevented from saving if name is nil. However, your application takes pains to ensure that name is
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never nil. For example, you give name a default value. If the user deletes that value, the text field will
still return an empty string instead of nil. Therefore, to ensure that an actual name is entered, you're
going to add this validation.

Save the data model.

Creating the Hero Class

It's now time to create your custom subclass of NSManagedObject. This will give you the flexibility to
add custom validation and defaulting as well as the ability to use properties instead of key-value
coding, which will make your code easier to read and give you additional checks at compile time.

Single-click the SuperDB group in the Navigator pane of Xcode. Create a new file. When the New
File Assistant appears, select Core Data from under the iOS heading in the left pane, then look for
an icon in the upper-right pane that you’ve probably never seen before: NSManagedObject subclass
(Figure 6-7). Select it, and click the Next button.

Choose a template for your new file:

| ios
Cocoa Touch - ”.‘._ z
Cand C++ =
User Interface 4 4
Data Model Mapping Model NSManagedObject
subclass
Resource
Other
K osx
Cocoa
Cand C++
User Interface
Core Data
Resource
Other
m  NSManagedObject subclass
An Objective-C NSManagedObject subclass, with a header.
Cancel Previous Next

Figure 6-7. Selecting the NSManagedObject subclass template
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Next, you will be prompted to select the entities you want to manage (Figure 6-8). Check Hero and
click Next.

Choose a template for your new file:

Select the entities you would like to manage

|\

[ Select Entity
IET Hero

[ cancel | | Previous | | Next |

Figure 6-8. Select the Hero entity

Finally, you will be prompted where to save the generated class files (Figure 6-9). Leave the “Use
scalar properties for primitive data types” box unchecked. The default location should be fine, so

just click Create.
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= Iml || = v || (3 SuperDB |
FAVORITES 14] P [:I SuperDB 3 AppDelegate.h
'-%- All My Files [ SuperDB.xcodeproj m AppDeI_egate.m
o [ en.lproj -
# Applications HeroDetailC...uration. plist
: Desktop HeroDetailController.h
@ Documents m| HeroDetailController.m
HeroListController.h
o Downloads m| HerolistController.m
H Movies m| main.m
n Music name_icon.png
) secret_icon.png
Pictures SuperDB-Info.plist
SHARED SuperDB-Prefix.pch
SuperDB.storyboard
e SuperDB.xcdatamodeld
{_} Remote Disc SuperDBDateCell.h
m| SuperDBDateCell.m
SunerDRFAirCall h
Options [ | Use scalar properties for primitive data types
Group | [ SuperDB =
Targets (V] /A SuperDB
| New Folder | | Cancel | | Create |

Figure 6-9. Select the location to put the class files

Tweaking the Hero Header

You should now have a pair of files called Hero.h and Hero.m in your project folder. Xcode also
tweaked your data model so that the Hero entity uses this class rather than NSManagedObject at
runtime. Single-click on the new Hero.h file now. It should look something look like this, though the
exact order of your property declarations may not be exactly the same as ours:

#import <Foundation/Foundation.h>
#import <CoreData/CoreData.h>

@interface Hero : NSManagedObject
@property (nonatomic, retain) NSDate * birthdate;
@property (nonatomic, retain) NSString * name;

@property (nonatomic, retain) NSString * secretIdentity;
@property (nonatomic, retain) NSString * sex;
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@property (nonatomic, retain) NSNumber * age;
@property (nonatomic, retain) id favoriteColor;

@end

Caution If your Hero. h file does not include declarations of age and favoriteColor, chances are
you did not save properly somewhere along the way. If so, select Hero.h and Hero.m in your project file
and press Delete, being sure the files are moved to the trash. Then go back, make sure your attributes
were properly created in your data model, make sure the data model was saved, then recreate Hero.h
and Hero.m.

You need to make two quick changes here. First, you want to make age read-only. You’re not going
to allow people to set a hero’s age; you’re just going to calculate it based on the birthdate. You also
want to change favoriteColor from the generic ID to UIColor to indicate that your favoriteColor
attribute is, in fact, an instance of UIColor. This will give you some additional type safety by letting
the compiler know what type of object represents the favoriteColor attribute. You also need to add
a couple of constants that will be used in your validation methods.

Add the following after the #imports but before the @interface declaration:

#define kHeroValidationDomain @"com.AppOrchard.SuperDB.HeroValidationDomain"
#define kHeroValidationBirthdateCode 1000
#define kHeroValidationNameOrSecretIdentityCode 1001

Then change the age and favoriteColor property declarations.

@property (nonatomic, retain, readonly) NSNumber * age;
@property (nonatomic, retain) UIColor * favoriteColor;

Don’t worry too much about the constants. We’ll explain error domains and error codes in a few
moments. Switch over to Hero.m. You’ve got a bit more work to do in the implementation file. Before
you do that, let’s talk about what you’re going to do.

Defaulting

One of the most common Core Data tasks that requires you to subclass NSManagedObject is setting
conditional default values for attributes, or setting the default value for attribute types that can’t be
set in the data model, such as default values for transformable attributes.

The NSManagedObject method awakeFromInsert is designed to be overridden by subclasses for the
purpose of setting default values. It gets called immediately after a new instance of an object is
inserted into a managed object context and before any code has a chance to make changes to or
use the object.

www.it-ebooks.info


http://www.it-ebooks.info/

144 CHAPTER 6: Custom Managed Objects

In your case, you have a transformable attribute called favoriteColor that you want to default to
white. To accomplish that, add the following method before the @end declaration in Hero.m:

- (void)awakeFromInsert

{

self.favoriteColor = [UIColor colorWithRed:1.0 green:1.0 blue:1.0 alpha:1.0];
[super awakeFromInsert];

}

Notice the use of the @dynamic keyword in Hero.m. This tells the compiler not to generate accessors
and mutators for the property that follows. The idea here is that the accessors and mutators will be

provided by the superclass at runtime. Don’t worry too much about the specifics, just know that this
bit of complexity is required in order for Core Data to work properly.

Tip Notice that you didn’t use [UIColor whiteColor] for the default. The reason you used the
coloriWithRed:green:blue:alpha: factory method is because it always creates an RGBA color.
UIColor supports several different color models. Later, you're going to be breaking the UIColor

down into its separate components (one each for red, green, blue, and alpha) in order to save it in the
persistent store. You're also going to let the user select a new color by manipulating sliders for each

of these components. The whiteColor method, however, doesn’t create a color using the RGBA color
space. Instead, it creates a color using the grayscale color model, which represents colors with only two
components, gray and alpha.

Simple enough. You just create a new instance of UIColor and assign it to favoriteColor. Another
common usage of awakeFromInsert is for defaulting date attributes to the current date. You could,
for example, default the birthdate attribute to the current date by adding the following line of code
to awakeFromInsert:

self.birthdate = [NSDate date];

Validation

Core Data offers two mechanisms for doing attribute validation in code, one that’s intended to be
used for single-attribute validations and one that’s intended to be used when a validation depends
on the value of more than one attribute. Single attribute validations are relatively straightforward.

You might want to make sure that a date is valid, a field is not nil, or that a number attribute is not
negative. Multi-field validations are a little more complex. Let’s say that you have a Person entity,
and it has a string attribute called legalGuardian where you keep track of the person who is legally
responsible and able to make decisions for a person if they are a minor. You might want to make
sure this attribute is populated, but you only want to do that for minors, not for adults. Multi-attribute
validation will let you make the attribute required if the person’s age attribute is less than 18, but not
otherwise.
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Single-Attribute Validations

NSManagedObject provides a method for validating single attributes called
validateValue:forKey:error:. This method takes a value, key, and an NSError handle. You could
override this method and perform validation by returning YES or NO based on whether the value

is valid. If it doesn’t pass, you would also be able to create an NSError instance to hold specific
information about what is not valid and why. You could do that. But don’t. As a matter of fact, Apple
specifically states you shouldn’t do this. You never actually need to override this method because
the default implementation uses a very cool mechanism to dynamically dispatch error handling to
special validation methods that aren’t defined in the class.

For example, let’s say you have a field called birthdate. NSManagedObject will, during validation,
automatically look for a method on your subclass called validateBirthdate:error:. It will do this for
every attribute, so if you want to validate a single attribute, all you have to do is declare a method
that follows the naming convention of validateXXX:error: (where XXX is the name of the attribute to
be validated), returning a BOOL that indicates whether the new value passed validation.

Let’s use this mechanism to prevent the user from entering birthdates that occur in the future. Above
the @end declaration in Hero.m, add the following method:

- (BOOL)validateBirthdate:(id *)ioValue error:(NSError **)outError

{
NSDate *date = *ioValue;
if ([date compare:[NSDate date]] == NSOrderedDescending) {
if (outError != NULL) {
NSString *errorStr = NSLocalizedString(@"Birthdate cannot be in the future",
@"Birthdate cannot be in the future");
NSDictionary *userInfoDict = [NSDictionary dictionaryWithObject:errorStr
forKey:NSLocalizedDescriptionKey];
NSError *error = [[NSError alloc] initWithDomain:kHeroValidationDomain
code:kHeroValidationBirthdateCode
userInfo:userInfoDict];
*outError = error;
}
return NO;
}
return YES;
}

Tip Are you wondering why you’re passing a pointer to a pointer to an NSExrrox rather than just a pointer?
Pointers to pointers allow a pointer to be passed by reference. In Objective-C methods, arguments, including
object pointers, are passed by value, which means that the called method gets its own copy of the pointer
that was passed in. So if the called method wants to change the pointer, as opposed to the data the pointer
points to, you need another level of indirection. Thus, the pointer to the pointer.
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As you can see from the preceding method, you return NO if the date is in the future and YES if the
date is in the past. If you return NO, you also take some additional steps. You create a dictionary
and store an error string under the key NSLocalizedDescriptionKey, which is a system constant
that exists for this purpose. You then create a new instance of NSError and pass that newly created
dictionary as the NSError’s userlnfo dictionary. This is the standard way to pass back information

in validation methods and pretty much every other method that takes a handle to an NSError as

an argument.

Notice that when you create the NSError instance, you use the two constants you defined earlier,
kHeroValidationDomain and kHeroValidationBirthdateCode:

NSError *error = [[NSError alloc] initWithDomain:kHeroValidationDomain
code:kHeroValidationBirthdateCode
userInfo:userInfoDict];

Tip Notice that you don’t call super in the single-attribute validation methods. It’s not that these methods
are defined as abstract, it’s that they simply don’t exist. These methods are created dynamically at runtime,
so0 not only is there no point in calling super, there’s actually no method on super to call.

Every NSExrror requires an error domain and an error code. Error codes are integers that

uniquely identify a specific type of error. An error domain defines the application or framework

that generated the error. For example, there’s an error domain called NSCocoaErrorDomain that
identifies errors created by code in Apple’s Cocoa frameworks. You defined your own error

domain for your application using a reverse DNS-style string and assigned that t