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Preface

Conventions Used in This Book

The following typographical conventions are used in this book:

Italic
Indicates new terms, URLs, email addresses, filenames, and file extensions.

Constant width
Used for program listings, as well as within paragraphs to refer to program elements
such as variable or function names, databases, data types, environment variables,
statements, and keywords.

Constant width bold
Shows commands or other text that should be typed literally by the user.

Constant width italic
Shows text that should be replaced with user-supplied values or by values deter-

mined by context.

N

o This icon signifies a tip, suggestion, or general note.
qs
W og.
MY SN
This icon indicates a warning or caution.

Using Code Examples

This book is here to help you get your job done. In general, you may use the code in
this book in your programs and documentation. You do not need to contact us for
permission unless you’re reproducing a significant portion of the code. For example,
writing a program that uses several chunks of code from this book does not require
permission. Selling or distributing a CD-ROM of examples from O’Reilly books does

vii



require permission. Answering a question by citing this book and quoting example
code does not require permission. Incorporating a significant amount of example code
from this book into your product’s documentation does require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title,
author, publisher, and ISBN. For example: “Writing Game Center Apps in iOS by
Vandad Nahavandipoor (O’Reilly). Copyright 2011 Vandad Nahavandipoor,
978-1-449-30565-9.”

If you feel your use of code examples falls outside fair use or the permission given above,
feel free to contact us at permissions@oreilly.com.

Safari® Books Online

Safari Books Online is an on-demand digital library that lets you easily
search over 7,500 technology and creative reference books and videos to
find the answers you need quickly.

Safari

With a subscription, you can read any page and watch any video from our library online.
Read books on your cell phone and mobile devices. Access new titles before they are
available for print, and get exclusive access to manuscripts in development and post
feedback for the authors. Copy and paste code samples, organize your favorites, down-
load chapters, bookmark key sections, create notes, print out pages, and benefit from
tons of other time-saving features.

O’Reilly Media has uploaded this book to the Safari Books Online service. To have full
digital access to this book and others on similar topics from O’Reilly and other pub-
lishers, sign up for free at http://my.safaribooksonline.com.

How to Contact Us
Please address comments and questions concerning this book to the publisher:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (in the United States or Canada)
707-829-0515 (international or local)
707-829-0104 (fax)

We have a web page for this book, where we list errata, examples, and any additional
information. You can access this page at:

http://lwww.oreilly.com/catalog/0636920020349
To comment or ask technical questions about this book, send email to:

bookquestions@oreilly.com
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For more information about our books, courses, conferences, and news, see our website
at http://www.oreilly.com.

Find us on Facebook: http://facebook.com/oreilly
Follow us on Twitter: http://twitter.com/oreillymedia

Watch us on YouTube: http://www.youtube.com/oreillymedia
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Game Center

Game Center is the Apple technology that allows game developers to integrate leader-
boards, achievements, and multiplayer support, among other things, into their iOS
apps. Why is it so important? Simply because Apple takes care of the server
infrastructure of Game Center for you! Apple also provides i0OS developers with a
framework, called GameKit, to make Game Center integration into iOS Apps really
easy.

1.1 Introducing GCD and Block Objects

Problem

You want to learn how to use block objects and Grand Central Dispatch so that you
can write Game Center apps in iOS.

Solution

Learn the basics of block objects and Grand Central Dispatch here.

Discussion

All of us, at some point, have used threads. We use threads to separate the paths of
execution in our code and to give priority to certain paths of execution over others. A
classic example of this is the main Ul thread in every iOS application. AlliOS developers
are encouraged to avoid keeping the Ul thread busy for work that is non-Ul-related, in
order to sustain a responsive user interface. Therefore, all work that is not Ul-related
can, and indeed should, be executed in separate threads.

With the introduction of multicore mobile devices such as the iPad 2, threads and their
management have become more complicated than ever before. Not only should
developers know what path of execution is running at any instance, they should also
know which core of the processor that path is running on in order to utilize the power
of the multicore processor. To simplify matters, Apple made available, to iOS and OS X
developers, an excellent set of APIs wrapped in a library named Grand Central




Dispatch (GCD). GCD allows developers to simply focus on the code that has to be
executed and forget about the dirty work that needs to be carried out in order to balance
the work among multiple threads on a device that can have multiple cores.

GCD works with block objects. Block objects are first-class functions, which means,
among many other traits, that they can be passed to other methods as parameters and
can be returned from methods as return values. Block objects have a syntax that differs
from a simple C function or procedure. For instance, a C function that takes two int
parameters (call them valuel and value2), adds them up, and returns the sum as an
int can be implemented in this way:

int sum (int valuel, int value2){
return valuel + value2;

}

The equivalent of this code written using a block object would be:
int (“sum)(int, int) = ~(int valuel, int value2){
return valuel + value2;
b
Or, for instance, if we were to implement a procedure in C that simply prints out a
string to the console, we would write it like this, using the printf procedure:

void printSomestring(void){
printf("Some string goes here...");

The same code can be written using block objects as demonstrated here:
void (“printSomeString)(void) = *(void){
printf("Some string goes here...");

>

As mentioned earlier, block objects are first-class functions, and can therefore be
passed to methods, procedures, and functions as parameters. For example, the
sortUsingComparator: method of instances of NSMutableArray, as we will soon see,
accepts block objects that return a value of type NSComparisonResult and take in two
parameters each of type id. Here is how you would call that method to sort your array:
NSMutableArray *array = [[NSMutableArray alloc] initWithObjects:
@"Item 1",
@"Item 2",

@"Ttem 3",
nil];

[array sortUsingComparator:~NSComparisonResult(id obji, id obj2) {
/* Sort the array here and return an appropriate value */
return NSOrderedSame;

5

[array release];
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In addition to passing inline block objects to other methods, it is important that you
also learn how to write methods that accept and work with inline block objects passed
as parameters. Let’s say we have an Objective-C method, sum0f:plus:, which will take
in two parameters of type NSInteger, calculate the sum, and return a 64-bit value of
type long long. This Objective-C method itself will then call a block object that will
calculate the sum and return the result. Here is how we can implement this:

long long (“sum)(NSInteger, NSInteger) =
~(NSInteger valuel, NSInteger value2){

return (long long)(valuel + value2);
b

- (long long) sumOf:(NSInteger)paramValuel
plust: (NSInteger)paramValue2{

return sum(paramValuel, paramValue2);

}

Block objects are executed just like C procedures and functions. In the case of the
sum block object that we had before, we can execute it easily as shown here, inside an
Objective-C method:
int (“sum)(int, int) = ~(int valuel, int value2){
return valuel + value2;

};

- (int) calculateSumOfTwoNumbersUsingBlockObjects: (int)number1
secondNumber : (int)number2{
return sum(numberl, number2);

}

The calculateSumOfTwoNumbersUsingBlockObjects: secondNumber: Objective-C method
calls the sum block object and passes the return value of the block object to the calling
code. Are you starting to see how simple block objects are? I suggest that you start
writing a few block objects in your Xcode projects to just get used to the syntax. I am
quite aware that the syntax of a block object is not exactly desirable as far as
Objective-C developers are concerned, but once you learn the power that block objects
have to offer, you will most likely forget this difficulty in constructing them and instead
focus on the advantages.

One of the most important advantages to block objects is that they can be used inline
and, as a result, passed to other methods as parameters. For example, if we want to
sort an instance of NSMutableArray in an ascending fashion, we could use the
sortUsingComparator: method of the NSMutableArray class as shown here. This method
accepts a block object with two parameters and returns a value of type NSComparison
Result. Because sortUsingComparator: accepts a block object as a parameter, we can
use it for any kind of data and adjust the sorting method as appropriate.
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NSMutableArray *array = [[NSMutableArray alloc] initWithObjects:
[NSNumber numberWithInteger:10],
[NSNumber numberWithInteger:1],
[NSNumber numberWithInteger:20],
[NSNumber numberWithInteger:15],

nill;

/* Start an ascending sort on the array */
[array sortUsingComparator:~NSComparisonResult(id obj1, id obj2) {

/* By default, let's assume the values are the same */
NSComparisonResult result = NSOrderedSame;

/* Get the two values as numbers */
NSNumber *firstNumber = (NSNumber *)obji;
NSNumber *secondNumber = (NSNumber *)obj2;

/* If the second number is bigger than the first, we are on

an ascending trend */

if ([secondNumber integerValue] > [firstNumber integerValue]){
result = NSOrderedAscending;

/* Otherwise, if the second number is smaller than the first number,

we are on a descending trend */

else if ([firstNumber integerValue] > [secondNumber integerValue]){
result = NSOrderedDescending;

}

return result;

s
NSLog(@"%@", array);
[array release];

The output printed by the NSLog procedure in this example code is:
(
1,
10,
15,
20

)

Although there’s an even simpler way to sort an array, this example demonstrates the
use of block objects and how other classes such as NSMutableArray allow you to pass
block objects as parameters to different methods inside that class. The example goes
one step further in using block objects as first-class functions that can be used as
parameters to other methods.
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With GCD, Apple decided block objects were the perfect match for what they wanted
to achieve: simplicity in developing multithreaded applications on single or multicore
devices. Think of GCD as a controller object. A controller of what, you might ask? A
controller of a big pool of threads placed in dispatch queues. Dispatch queues are simply
a queue of tasks submitted by the system or by the developer. The tasks will get executed
in the threads, as managed by GCD. So when we talk about dispatch queues, just think
of a queue of tasks.

At the heart of GCD are some global concurrent queues, which can be accessed using
the dispatch_get global queue function like so:

dispatch_queue_t dispatchQueue =
dispatch_get global_queue(DISPATCH_QUEUE_PRIORITY_LOW, 0);

The first parameter to the method is the priority of the dispatch queue. The second
parameter to the method is reserved and currently should always be set to 0. The higher
the priority of the queue, the faster the tasks inside it get executed (ideally). For the
first parameter, you can pass any of the following values:

DISPATCH_ QUEUE_PRIORITY_HIGH
Tasks inside this queue will get executed with the highest priority.

DISPATCH_QUEUE_PRIORITY_DEFAULT
Tasks in this queue get executed after the high priority tasks and before the tasks
with low priority.

DISPATCH_QUEUE_PRIORITY_LOW
Tasks inserted in a queue with low priority will get executed with a priority lower
than the high and medium priority tasks.

DISPATCH_QUEUE_PRIORITY_BACKGROUND
Tasks inside this queue will be scheduled at the lowest priority available to the
system.

In addition to the global concurrent queues, you can also use the main queue. Each
application has at most one main queue. The difference between the main queue and
the global concurrent queues is that the main queue always executes your code on the
main thread, whereas the global concurrent queues will execute your code, depending
on a decision made by the system, on various other threads created and managed by
GCD.

In order to retrieve your application’s main queue, you must use the
dispatch_get main_queue function like so:

dispatch_queue_t mainQueue = dispatch_get main_queue();
/* Dispatch tasks to the queue */
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We now know how to get the handle to global concurrent queues and the main queue.
The big question is: how do we execute a piece of code on these queues? The answer
is simple: use one of the dispatch_procedures. Here are a few flavors for you:

dispatch_sync

Submits a block object to a given dispatch queue for synchronous execution.
dispatch_async

Submits a block object to a given dispatch queue for asynchronous execution.
dispatch_once

Submits a block object to a given dispatch queue for execution, only once during

the lifetime of an application. Calling the same method and passing the same block

object to any dispatch queue will return immediately without re-executing the
block object.

Block objects submitted to any of the aforementioned dispatch methods
must return void and have no parameters.

Fair enough! Let’s give it a go. I want to have three loops, each printing the number
sequence 1 to 10, and I want to have all of them run at the same time, asynchronously.
When we talk about asynchronous execution of block objects, we know we should be
using the dispatch_async procedure:

/* Define our block object */
void (“countFromiTo10)(void) = ~{

NSUInteger counter = 0;
for (counter = 1;
counter <= 10;
counter++){
NSLog(@"Thread = %@. Counter =
[NSThread currentThread],
(unsigned long)counter);

%1u",

};

The second and final piece of the puzzle is the decision as to which dispatch queue we
want our code to be executed on. For this example, we can execute the code on either
the main queue (run on the main thread) or better yet, on any one of the global
concurrent queues. So let’s go ahead and use a global concurrent queue:

/* Calling this method will execute the block object

three times */
- (void) countFromiTo10ThreeTimes{

/* Get the handle to a global concurrent queue */
dispatch_queue_t concurrentQueue =
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dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_DEFAULT, 0);

/* Now run the block object three times */

dispatch_async(concurrentQueue, countFromiTo10);
dispatch_async(concurrentQueue, countFromiTo10);
dispatch_async(concurrentQueue, countFromiTo10);

}

If you invoke the countFromiTo10ThreeTimes method in your application, the results
printed in the console might be similar to these:

Thread = <NSThread: 0x94312bo>{name = (null), num = 3}. Counter =

7
Thread = <NSThread: 0x9432160>{name = (null), num = 5}. Counter = 6
Thread = <NSThread: 0x9431d70>{name = (null), num = 4}. Counter = 7
Thread = <NSThread: 0x94312bo>{name = (null), num = 3}. Counter = 8
Thread = <NSThread: 0x9432160>{name = (null), num = 5}. Counter = 7
Thread = <NSThread: 0x94312bo>{name = (null), num = 3}. Counter = 9
Thread = <NSThread: 0x9431d70>{name = (null), num = 4}. Counter = 8
Thread = <NSThread: 0x9432160>{name = (null), num = 5}. Counter = 8
Thread = <NSThread: 0x94312bo>{name = (null), num = 3}. Counter = 10
Thread = <NSThread: 0x9431d70>{name = (null), num = 4}. Counter = 9
Thread = <NSThread: 0x9432160>{name = (null), num = 5}. Counter = 9
Thread = <NSThread: 0x9431d70>{name = (null), num = 4}. Counter = 10
Thread = <NSThread: 0x9432160>{name = (null), num = 5}. Counter = 10

The thread number for the main thread is 1; hence, looking at the thread
numbers printed in this example, it can be concluded that none of the
s block objects were executed on the main thread. That’s our proof that
the global concurrent queue really did execute our block objects on
threads other than the main thread. And we can conclude that the
dispatch_async procedure also did its job right by executing our block
objects’ code asynchronously.

Now let’s take a look at another example. Suppose we want to asynchronously down-
load the contents of three URLs and mark the end of all the downloads by displaying
an alert to our users on the user interface. The choice here between the main queue and
one of the global concurrent queues is rather simple. Since the contents of the URLs
could be very large, it is best not to keep the main thread busy downloading them. In
other words, we should avoid using the main queue. Also, we want to download the
URLs one by one. Put simply, we want to wait for the first URL to be downloaded
before moving to the second one, and so on. We have the luxury of synchronous URL
requests because we know that we are going to execute our block object on a global
concurrent queue, which will not block the main thread. To achieve this, we shall use

the dispatch_sync procedure, which will block a given queue before moving to the next
block of code.
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Let’s break this down into two pieces of code. One piece is the block object, which will
be able to download any URL that we pass to it and return YES if the download succeeds
or NO if it fails:

BOOL (“downloadURL)(NSURL *) = ~(NSURL *paramURL){

NSURLRequest *request = [NSURLRequest requestWithURL:paramURL];
NSData *data = [NSURLConnection sendSynchronousRequest:request
returningResponse:nil
error:nil];

if ([data length] > 0){
NSLog(@"Successfully downloaded %lu bytes of data",
(unsigned long)[data length]);
return YES;
} else {
NSLog(@"Failed to download the data.");
return NO;

}
};

Now what? We have the block that can download URLs for us synchronously. Now
let’s get the handle to a global concurrent queue and execute this block synchronously
on it. After we are done, we want to display a message to the user on the user interface.
To do anything Ul-related, we have to execute our blocks on the main queue, which
executes its tasks on the main thread as shown here:

- (void) downloadThreeURLsAndDisplayAlert{
_ block BOOL wasSuccessful = YES;

dispatch_queue_t concurrentQueue =
dispatch_get global queue(DISPATCH QUEUE_PRIORITY DEFAULT, 0);

dispatch_sync(concurrentQueue, ~(void){
NSLog(@"Downloading i0S 4 Cookbook's main page data...");
wasSuccessful &= downloadURL([NSURL URLWithString:
@"http://www.ios4cookbook.com"]);
1;

dispatch_sync(concurrentQueue, ~(void){
NSLog(@"Downloading a blog's main page data...");
wasSuccessful &= downloadURL([NSURL URLWithString:
@"http://vandadnp.wordpress.com"]);
D;

dispatch_sync(concurrentQueue, ~(void){
NSLog(@"Downloading 0'Reilly's main page data...");
wasSuccessful &= downloadURL([NSURL URLWithString:
@"http://www.oreilly.com"]);
b;

/* Make sure the UI-related code is executed in the
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main queue */
dispatch_queue_t mainQueue = dispatch_get_main_queue();

dispatch_async(mainQueue, ~(void) {
if (wasSuccessful == YES){
NSLog(@"Successfully downloaded all URLs.");
/* Display an alert here */
} else {
NSLog(@"At least one URL failed to download.");
/* Display an alert here too */

B

The _ block directive makes a variable accessible to a block with write

access. If you remove the _ block directive in this example code and

Wls' attempt to assign a value to the wasSuccessful variable, the compiler

* will throw errors. By default, a block object has read access to all
variables in its lexical scope, but not write access.

If you have an Internet connection, running this code will give you results similar to
those shown here:

Downloading i0S 4 Cookbook's main page data...
Successfully downloaded 518 bytes of data
Downloading a blog's main page data...
Successfully downloaded 74849 bytes of data
Downloading 0'Reilly's main page data...
Successfully downloaded 80530 bytes of data
Successfully downloaded all URLs.

If you do not have an Internet connection, you will receive results similar to these:

Downloading i0OS 4 Cookbook's main page data...
Failed to download the data.

Downloading a blog's main page data...

Failed to download the data.

Downloading 0'Reilly's main page data...
Failed to download the data.

At least one URL failed to download.

The dispatch_sync procedure executes our block object on a global concurrent queue,
meaning that the block object will get executed on a thread other than the main thread.
At the same time, because of the nature of dispatch_sync procedure, the executing code
will block the concurrent queue until it has finished. Then the second synchronous
dispatch happens, and so on, until we get to where we want to display a message to
the user. In this case, we execute our block object on the main queue, because all UI-
related code (to display something, hide something, add a view to a window, etc.) needs
to be executed on the main thread.
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Before we can move to subjects related to Game Center, we should also take a look at
the dispatch_once procedure discussed earlier. This procedure will execute a block
object on a given dispatch queue once and only once during the lifetime of the appli-
cation. There are a few things that you have to bear in mind when working with the
dispatch_once procedure:

* This procedure is blocking. In other words, it is synchronous and will block the
dispatch queue on which it runs until its code is fully executed.

* Unlike dispatch_sync and dispatch_async, this procedure does not take a dispatch
queue as its parameter. By default, it will execute its task on the current dispatch

queue.

Call the dispatch_get current_queue function to get the current
dispatch queue.
L)

* The first parameter to this procedure is the pointer to a value of type
dispatch_once_t. Thisis how this procedure keeps track of which blocks to execute
and which blocks not to execute. For instance, if you call this procedure with two
different pointers for this parameter but pass the exact same block object, the block
object will get executed twice because the first pointer passed each time points to
different blocks of memory. If you pass the same pointer for this parameter and
the same block object twice, the block object will get executed only once.

* The second parameter to this method is the block object that has to be executed.
This block object has to return void and take no parameters.

Let’s take a look at an example. Let’s say [ have a block object that counts from 0 to 5
and I just want it to be executed once, on a global concurrent queue to avoid blocking
the main thread, during the lifetime of my application. This is how I should implement
my code:

void (“countFromiTos5)(void) = ~(void){
NSUInteger counter = 0;
for (counter = 1;
counter <= 5;
counter++){
NSLog(@"Thread = %@, Counter =
[NSThread currentThread],
(unsigned long)counter);

%lu",
}

b

- (void) countFrom1To50nlyOnce{

dispatch_queue_t globalQueue =
dispatch _get global queue(DISPATCH QUEUE_PRIORITY DEFAULT, 0);
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static dispatch_once_t onceToken;

dispatch_async(globalQueue, ~(void) {
dispatch_once(8&onceToken, countFromiTos);
dispatch_once(8&onceToken, countFromiTos);

b
}

[T call the countFrom1To50n1yOnce method and run my program, I will get results similar
to those shown here:

Thread = <NSThread: ox5fo7f10>{name = (null), num = 3}, Counter = 1
Thread = <NSThread: o0x5fo7f10>{name = (null), num = 3}, Counter = 2
Thread = <NSThread: ox5f0o7f10>{name = (null), num = 3}, Counter = 3
Thread = <NSThread: ox5f0o7f10>{name = (null), num = 3}, Counter = 4
Thread = <NSThread: ox5fo7f10>{name = (null), num = 3}, Counter = 5

What if T pass a different token to the dispatch once procedure in the count
From1To50nlyOnce method?

Thread = <NSThread: Ox6a117f0>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117f0>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117f0>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =
Thread = <NSThread: Ox6a117fo>{name = (null), num = 3}, Counter =

Ui WNRPULE WN R

The code in this example was executed twice. Not what we wanted. So make sure that,
for whatever block of code that has to be executed once, you pass the same pointer to
the first parameter of the dispatch_once procedure.

You should now have a good understanding of block objects and GCD, so we can dive
right into more interesting subjects concerning Game Center. Here are a few links if
you require further information about block objects and GCD:

* Introducing Blocks and Grand Central Dispatch
* Grand Central Dispatch (GCD) Reference

See Also
Recipe 1.2; Recipe 1.3

1.1 Introducing GCD and Block Objects | 11



1.2 Creating Game Center Accounts

Problem

You know you need to set something up before being able to use Game Center but you
are not quite sure what you need to do.

Solution

Use the iOS Simulator’s built-in Game Center app to set up your Game Center accounts
as demonstrated here.

Discussion

Each player is identified by an account on Game Center. Each account is linked to an
email address. Game Center accounts run on either the production server or the
sandbox server. The production server is the server that hosts Game Center apps when
they go live on the App Store. The sandbox server is the server that hosts Game Center
apps before they go to production, such as apps that are run on the iOS Simulator so
that developers can test whether the app is working fine before they submit it to the
App Store. All code that you write for your Game Center apps will work on the
production server if they work fine on the sandbox server.

To test your Game Center apps, you must create Game Center accounts. Each account
is associated with just one of the two servers just discussed. Since we want to test our
apps before submitting them to the store, we must create a few Game Center sandbox
players. Please take the following steps to create Game Center sandbox players:

1. Navigate to Gmail and create a few email addresses. I created three email addresses
so that I could have three players on sandbox Game Center servers. [ recommend
giving them similar names because managing and remembering them can be a hard
task otherwise. For instance, here are three suggestions: mysandboxgamecenter-
userl, mysandboxgamecenteruser2, and mysandboxgamecenteruser3. The first
person reading this book will likely create these, so think of something else to use.

2. OpeniOS Simulator and open the Game Center app. If a player islogged into Game
Center on the iOS Simulator, simply sign out as that player. Now you will end up
with the main screen of the Game Center on the Simulator (Figure 1-1).

3. Tap on the Create New Account button.

4. The New Account screen will get displayed, asking for your country. Select your
country and press the Next button on the navigation bar.

5. A screen will appear asking for your birthdate. Using this date, Game Center will
determine whether you are underage. More about this later. Once you are done
entering the date, press the Next button.
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Figure 1-1. Game Center’s Main Page on iOS Simulator

v

. You will now be presented with the Terms & Conditions. Read them and press the
Agree button if you want to be allowed to use the server. You will be presented
with a message asking you whether you really agree with the Terms & Conditions
or not. Press the Agree button if you do agree and proceed to the next screen.

. Here you will be asked to enter your full name (first name and last name), your
email address, a password that will be used to log into Game Center, and a secret
question and answer that can be used if you forget your password in the future.
There is also a switch that asks you whether or not you want to subscribe to news
about Game Center and related products. This switch is by default off. The email
address that you enter must be valid. Use one of the email addresses that you
created (described in step 1 on page 12). Once you are done entering your details,
press the Next button on the navigation bar.

. In the next screen, you will be asked to enter your nickname. Each Game Center
player has a nickname that other players will be able to see. Go wild and enter
anything you like that you believe represents you well. (However, these names are
unique in the Game Center, so you must find a name no one has chosen yet. [ know
the procedure is not ideal, but if you enter something and Game Center nags that
it has already been taken, you will need to select a different nickname). Make sure
the Allow Game Invites switch is on (more about this later). Also, if you would like
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other players to find you on Game Center using your email address, switch on Find
Me By Email. You can also add other email addresses to the list that your account
is associated with so players can find your Game Center account using any of these
addresses. Once you are finished, press the Done button on the navigation bar.

9. The Game Center app on the iOS Simulator will now log you into Game Center
and display the main Game Center interface, as shown in Figure 1-2.

Figure 1-2. The main Game Center interface, once logged in

The leftmost tab in the Game Center app (once you have logged in) says
~ “Sandbox,” denoting that you are indeed using the sandbox
s environment.

Now go ahead and create at least one more Game Center player on the sandbox
environment. To test the example code in this book, you will ideally need three sandbox
players. If you are reluctant to spend time registering three players, you must at least
create two. Otherwise, you will not be able to test about 90 percent of the example code.

See Also
Recipe 1.5
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animated:YES];
[controller release];

} else {
NSLog(@"Could not authenticate the local player. Error = %@", error);

}
H;
}

Once you run the app and it loads the view controller that contains this code, you will
see results similar to that shown in Figure 1-12.

Carrier &

Level 1

This Week All Time

< 3 Friends &

Test User 3 35points
n Test User 2 20points

> All 3 Players &

[ 1 |TestUser3s 35points
n Test User 2 20points

A __4

Figure 1-12. Leaderboard view controller displaying this week’s scores

You can see scores for three players in the leaderboard because I have
reported scores for all three players using the same method that we
s learned about in Recipe 1.10.

See Also
Recipe 1.11
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1.13 Creating Achievements in iTunes Connect

Problem

You want your game’s users to keep coming back to your app by allowing them to
unlock achievements inside your game.

Solution

Use iTunes Connect to create achievements for your game, as demonstrated in the
Discussion section.

Discussion

Game Center allows iOS developers to include achievements in their apps and record
the player’s progress toward completing an achievement. For instance, you might be
writing a first person shooter game. In your game, you have a normal map that the
player can walk through and engage in battles with the opponent. You might have
decided to include some hidden paths in your game that not everybody can find. Only
those who have been playing the game long enough know about these hidden paths.
When a player finds a hidden path for the first time, you can report an achievement to
the Game Center and give the player some reward in order to keep her interested in the
game. The player can then work toward completing that achievement, as each
achievement can have a completion percentage.

Let’s consider a simple scenario. Let’s say I find the hidden path in the game. Suppose
the game requires me not only to find the path, but also to go to the end of the path
for the achievement to be unlocked. When the player finds the path, you can report
0 percent for that achievement. Once the player is halfway through the path, you can
report 50 percent for that achievement, and once she goes through the road and comes
out of the other side, you can mark that achievement 100 percent completed.

You can have two different types of achievements:

Normal
These will appear in the player’s list of achievements as soon as a progress has been
reported by your app to the Game Center, even if it is 0 percent.

Hidden
These cannot be seen by the player unless the progress reported to Game Center
by your app is 100 percent.

To add achievements to your app, you must first create them for your app in iTunes
Connect. Here is how you can do that:

1. Go to the Apple Developer Portal and select iTunes Connect from the righthand
side of the screen.

2. In iTunes Connect, select Manage Your Applications.
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3. In Manage Your Applications, select the app you want to add an achievement to.
To add an achievement to an app, you must have already enabled Game Center
for it (Figure 1-4).

4. Once in the app in iTunes Connect, select the Manage Game Center button on the
righthand side of the screen.

5. In the Achievements box, select the Set Up button.

6. Select the Add New Achievement button on the top lefthand corner.

7. In the Achievement Reference Name box, enter a name that you would like to use
to refer to this achievement. This will not be the name you will be using to refer to
this achievement in your code. This is simply a name you can see later in iTunes
Connect. Pick a descriptive name such as “My Game’s Level 1 Hidden Path 1
Completed.”

8. In the Achievement ID box, enter the ID that you will use later in your code to refer
to this achievement. For instance, I could pick MGL1HP1C (referring to “My Game’s
Level 1 Hidden Path 1 Completed,” which I picked as the reference name). Pick
any reference ID you want, and use it later in your app to refer to this achievement.

9. If you want this achievement to be a hidden achievement, select Yes; otherwise,
select No. For this example, please select No.

10. In the Point Value box, select 100.

W N

All achievements for an app combined together can have a
maximum number of 1,000 points. Each achievement by itself can
98 have a maximum of 100 points.

The Game Center app displays achievements (with at least one progress reported) to
the player. A player will be able to see a normal achievement in her list even before
completing it. Let’s say you are working on a racing game with Al-controlled cars, and
one of the achievements goes to players who can win against them 10 times in a row.
As soon as the player wins against the computer once, you can report a completion
progress of 10 percent (one-tenth of the final achievement). At this point, the player
can log into the Game Center app and see this achievement in his list. Game Center
will not say that this achievement has been completed, because the completion progress
is not 100 percent. What it will say, however, is how the player can work to complete
this achievement, a description you should provide. Once the player wins against the
Al-driven car 10 times in a row, Game Center will show that he has received this
achievement successfully. Because you should provide descriptions of the achievement
when the first progress is displayed and after the player completes the achievement,
you need to use the localization feature in iTunes Connect as follows:

11. Select the Add Language button.
12. Pick English in the Language box (Figure 1-13).
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16.

17.
18.

Add Language

Language | English ﬂ

Title  Hidden Path 1

;Fmd Hidden Path 1, go through it and come out the

Pre-earned Description 5 :
P | other side alive. 4|

Earned Description |You came out of Hidden Path 1 alive. Great job. |

Image

Cancel 4 Save

Figure 1-13. Adding English localization to an achievement in iTunes Connect

In the Title box, pick a title (that gets displayed to the player) for this achievement.
For instance, I entered “Hidden Path 1.”

In the Pre-earned Description box, describe exactly how the player should complete
this achievement in the language that you selected (in this case, English).

In the Earned Description box, write something that the player will see after they
have completed that achievement.

For the Image section, upload a 512 x 512 minimum 72-DPI image, which can be
in any of the following formats:

* png

* Jpeg

* jpg

o df

o diff

Press the Save button.

After adding your localizations, press the Save button at the bottom righthand side
of the Add Achievement screen in iTunes Connect.

Once you have created an achievement for your app, you will be able to access it in
your app using Game Kit. This is explained in Recipe 1.14.

See Also
Recipe 1.14; Recipe 1.15; Recipe 1.16
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1.14 Reporting Achievements to Game Center

Problem

You created achievements for your game in iTunes Connect and you are ready to use
them in your game.

Solution
Use the GKAchievement class in your iOS app.

Discussion

Reporting achievement progress to Game Center is similar to reporting scores to
leaderboards in Game Center (see Recipe 1.10). Follow these steps to report an
achievement to Game Center:

1. Authenticate the local player (see Recipe 1.5).

2. Allocate and initialize an object of type GKAchievement. Allocate the object using
the initWithIdentifier: initialization method or simply use the init method but
later use the setIdentifier: instance method of the achievement to set its
identifier. The identifier of an achievement is the Achievement ID that we selected
when creating the achievement (see Recipe 1.13).

3. Use the setPercentComplete: instance method of the achievement object to set the
completion value of the achievement (a value between 0 to 100 percent).

4. Call the reportAchievementWithCompletionHandler: instance method of the
achievement object and pass a block object that returns void and accepts a
parameter of type NSError.

The following sample code reports 50 percent completion on an achievement with ID
of MGL1HP1C (see Recipe 1.13):

- (BOOL) reportAchievementWithID:(NSString *)paramAchievementID
percentageCompleted: (double)paramPercentageCompleted{

BOOL result = NO;

if ([paramAchievementID length] == 0){
NSLog(@"Achievement ID cannot be empty.");
return NO;

}

GKAchievement *achievement =
[[[GKAchievement alloc] initWithIdentifier:paramAchievementID]
autorelease];

NSLog(@"Setting percentage to %.02f", paramPercentageCompleted);
[achievement setPercentComplete:paramPercentageCompleted];
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NSLog(@"Reporting the achievement...");
[achievement reportAchievementWithCompletionHandler:~(NSError *error) {

if (error == nil){
NSLog(@"Successfully reported the achievement.");
} else {
NSLog(@"Failed to report the achievement. %@", error);

H;

return result;

}
- (void) authenticatelLocalPlayerAndReportAchievement{
GKLocalPlayer *localPlayer = [GKLocalPlayer localPlayer];

NSLog(@"Authenticating the local player...");
[localPlayer authenticateWithCompletionHandler:~(NSError *error) {

if (error == nil){
NSLog(@"Successfully authenticated the local player.");
NSLog(@"Reporting achievement...");
[self reportAchievementWithID:@"MGL1HP1C"

percentageCompleted:50.0f];
} else {
NSLog(@"Failed to authenticate the local player. %@", error);

}
;

}

After calling the authenticatelocalPlayerAndReportAchievement method, you will get
results printed to the console window similar to these shown here (unless there is an
error, in which case the errors will get printed to the console window):

Authenticating the local player...

Successfully authenticated the local player.

Reporting achievement...

Setting percentage to 50.00

Reporting the achievement...

Successfully reported the achievement.

After an achievement is reported to Game Center, if the achievement wasn’t set up as
a hidden achievement, the local player can open the Game Center app and take a look
at it, along with all the achievements she has collected while using your app, as shown
in Figure 1-14.

Once the player selects the Achievements option, she will see all the achievements that
an app hasreported to Game Center and the progress along each achievement, as shown
in Figure 1-15.
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Figure 1-14. Achievements on iOS Simulator

Figure 1-15. Achievement progress on iOS Simulator
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After you create an achievement in iTunes Connect, there might be a

slight delay between its creation and when you can report progress for

** Qls that achievement using Game Center APIs. If you are getting errors

" saying that your achievement does not exist, but you are sure that it
does, please wait 5-10 minutes and try again.

See Also
Recipe 1.13; Recipe 1.15; Recipe 1.16

1.15 Retrieving Achievements Information Programmatically

Problem

You want to retrieve the progress of achievements that have been reported to Game
Center for the local authenticated player.

Solution

You need to invoke the loadAchievementsWithCompletionHandler: class method of the
GKAchievement class.

Discussion

Just as we can retrieve leaderboard information programmatically (see Recipe 1.11),
we can ask Game Center to provide us with the latest information about the progress
the authenticated local player has made on each one of the achievements that we have
enabled on our app. To do this, simply follow these steps:

1. Authenticate the local player (see Recipe 1.5).

2. Next, invoke the loadAchievementsWithCompletionHandler: class method of the
GKAchievement class. This method accepts one parameter, which must be a block
object that returns void and accepts two parameters. The first parameter is an array
of type NSArray, which will contain the achievements retrieved from Game Center.
The second parameter is an error of type NSError, which will contain any error that
might happen during this process.

3. You can then enumerate the objects in the array of achievements retrieved from
the aforementioned method. Each achievement object will be of type
GKAchievement.

Here is an example of how we can retrieve achievements programmatically:

- (void) authenticateAndGetAchievements{

GKLocalPlayer *localPlayer = [GKLocalPlayer localPlayer];
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NSLog(@"Authenticating the local player...");
[localPlayer authenticateWithCompletionHandler:~(NSError *error) {

if (error == nil){
NSLog(@"Successfully authenticated the local player.");

[GKAchievement loadAchievementsWithCompletionHandler:
A(NSArray *achievements, NSError *error) {

NSUInteger counter = 1;
for (GKAchievement *achievement in achievements){
NSLog(@"Achievement %lu = %@",
(unsigned long)achievement,
achievement);
counter++;

}
5

} else {
NSLog(@"Failed to authenticate the local player. %@", error);

}
;
}

Before invoking the authenticateAndGetAchievements method, I added another
achievement in iTunes Connect (see Recipe 1.13) for my app and then went ahead and
reported a progress of 10 percent for that achievement. Here are the results that I got
from invoking this method:

Authenticating the local player...

Successfully authenticated the local player.

Achievement 111340288 = id: MGL1HP1C 50.000000
Achievement 111379664 = id: MGL1HP2C 10.000000

W

Obviously, you might not receive the exact same results as I did,
depending on how you have reported progress for your game’s
s achievements.

As you saw in Recipe 1.13, each achievement was configured with two descriptions:
one that gets displayed to the player before she has completed the achievement and
the other that gets displayed after she earns that achievement. The GKAchievement class
can’t retrieve these descriptions. You must use the GKAchievementDescription class for
that instead. The loadAchievementDescriptionsWithCompletionHandler: class method
of the GKAchievementDescription class allows you to retrieve descriptions for all
achievements available to the local player, each encapsulated into an object of type
GKAchievementDescription. The loadAchievementDescriptionsWithCompletionHandler:
method accepts a block object that returns void as a parameter. This block object should
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have, as parameters, an instance of NSArray that will contain the achievements and an
instance of NSError that will contain any errors that occur. Here is example code:

- (void) authenticateAndGetAchievementsInfo{
GKLocalPlayer *localPlayer = [GKLocalPlayer localPlayer];

NSLog(@"Authenticating the local player...");
[localPlayer authenticateWithCompletionHandler:~(NSError *error) {

if (error == nil){
NSLog(@"Successfully authenticated the local player.");

[GKAchievementDescription
loadAchievementDescriptionsWithCompletionHandler:
~(NSArray *descriptions, NSError *error) {

NSUInteger counter = 1;
for (GKAchievementDescription *description in descriptions){
NSLog(@"Achievement %lu. Description = %@",
(unsigned long)counter,
descriptions);
counter++;

}
};

} else {
NSLog(@"Failed to authenticate the local player. %@", error);

}
;
}

Here is an example of what the authenticateAndGetAchievementsInfo method could
print out to the console window:

Authenticating the local player...
Successfully authenticated the local player.
Achievement 1. Description = (
"id: MGL1HP1C\tvisible\tYou came out of
Hidden Path 1 alive. Great job.",

"id: MGL1HP2C\tvisible\tYou found Hidden
Path 2. Congratulations.”

)

Achievement 2. Description = (
"id: MGL1HP1C\tvisible\tYou came out of
Hidden Path 1 alive. Great job.",

"id: MGL1HP2C\tvisible\tYou found Hidden
Path 2. Congratulations.”

50 | Game Center



