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Ahbstract

With the mcrease of internet usage. cspecially social networks that their effects
have appeared in various aspects of life (social, political, ete.), and they were able to
attract users all over the world. Also after their pames had recorded a huge number of
uscrs, [t was necessary to study these platforms and take Facebook as a case study.
Also to study games development tools; ro rake one of them to create our game and

conneet 1t with Facebouok,

In our project we studied Facebook development tools that help us in the process
of game integration with Facebook. Also we studied games development tools and we
compared them. Part of our project was to clanfy how multiplayer games work, and

we took the two-players games as a case study,

Aller lnishing our project we were able to create an HTMLS-multiplayer game,

also we were able to comnect it with Facebook, using the tools mentioned ahove.
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1.1, Overview

In this chapter we will introduce an introduction about our project which contains; general
wiez of the project, project objectives, project impartance, related works, time schedule,

smated cosl, and road map.

1 2. General idea of the Project

Our project is a multiplayer game, the project allow the users to enter the game to play with
secther users. Each user enters the system looking for plaver and send them request to play, and
oo chatting. This pame then will be uploaded on Facebocok; to enable Facebook users to play and
e=h=t with each other.

Each user will has scores; the other users of Facebook can see them. Our system is working
= two main ideas: using modem game development teols, and using Facebuook platform to

sublish the game.

1 3. Project objectives

To show how social network works and how to design a multiplayer game. All of that

will be clear in the project documentation.

I'o design and implement multiplayer game aver social networks mainly (Facebook).

Ta scarch and survey the concept how games work.

To select a game design and implement it on Facebook.

1 4. Project importance

& Toshow how social nelworks work and how to design multiplayer game.
v A lot of multiplayer games lovers, visit games websites to connect them with other

peoples ta play with, they have to play with people they don't know anything about them

2




sxcept their nicknames, and no relation connect them. This might lead to make the gume
less competitive and less eatertaining.
# It uses a developed web programming language HTMLS, Our project consider as real

application using this new web language.

1.5 Related Works

In this section we will preview some applications examples that are related to the project

=am ideq.

151, Tic Tac Toe

Tic Tac Toe is a multiplayer Facebook game which allows Facebook users to play with their
fniends and ethers, conneeted or not connected to Facebook. This application can show the
users all their online friends, and other Facehook anline users, But they can’t choose onc of
these users unless they are of their friends, the game is like gambling. The users will nat start
playing if they don’t agree on the coins that everyone should pay. In this game users can chat

with cach other.

Figure 1.1 Tic Tac Toe game




1.5.2. Happy Farm

Figure 1.2 Happy Farm game

Happy Farm is a Facebook social game, designed by Zynpga Company. It has 23 million
Swily active users. This game creates a virtual world for users, each user can enter the game,
= he can build homes, implant, and 50 on. All of that to gel coins end merease his level.

Sappy Farm uses huge databascs to hold all users data Happy Farm is HTMLS game with

some Flash.




153, Eight Pool

Multiplayer game, enables the user to move the halls using the stick, the user can control the
slaving speed. User can search for online user and be ready to play using search online users
or online friends. The game is programmed in Java script and runs entircly inside your
srowser. There are na large flash or Java applets ta be installed first. The game is based on

gambling. Each user has coins and by gambling he'she can increase or decrease them. Also

the user can use his credit to play with real money.
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Figure 1.3 Eight pool game




25 Time Schedule

= this section we will preview system schedule for the developers. Taking in consideration

e nme given for delivery the system, and dependences between tasks.

Table 1.1 Tasks description (lirst semester)

Task ID ‘Task deseription =

T1.1 Deciding the project idea.

T1.2 Collecting information, literature review and related theory.
1113 System analyses and software engineering.

T14 System design.

T1S5 | Writing documentation.

Ti6 Presentation.

Table 1.2 Time plan (first scmester)

TeskWeek || |2 [3 |4 |5 |6 |7 [8 |9 |wlnnliz]i3lalts]is]iz
T1.1 '

i T12 | A

T13

(T1.4 | =

T1.5 e

1.6

Table 1.3 Tasks description (second semester)

TaskID " Task deseription ————————
T2.1 Project component implementation.
T1.2 Project component testing.
'T2.3 Integrity lesting, |
T24 System review and feedback.
I T2.5 Requirements refinements.
T2.6 Writing documentation,




Table 1.4 Time plan (second semester)

Tesk/Week | 18] 19

1.7, Estimated cost

In this section we will preview the system cost estimation in term of system Hardware,
system Software, and other resources.

1.7.1 Software resources

“he following table contains the software that will be used in our system and their costs.

1.7.1.1 Development Software Cost

Tahle 1.5 Software resources cost,

Microsoft Windows XP

Available

Adobe Dream Weaver C85.5 Available
Microsoft office 2007 Available
Server Domain $80

Total $80




£ 7.1.2 Operational Software Cost

= =dditional software is needed to operate the system.

1.7.2 Hardware Resources

The tollowing tables contain the main requirements for our system and their costs.

1.7.2.1 Development Hardware Cost

Table 1.6 Hardware resources cost

| Hardware Component | Cost
| | PC with CPU 2.6 GHe, 40GB HDD, $700
512k RAM. manitar, kevhoard and mouse
| Printing Cost 5100
! Total 81410

1.7.2.2 Operating Hardware Cost

Table 1.7 Operating Hardware cost

Hardware Component | ‘Operational Cost

1 PC with CPU 2.6 GHz, 40GB HDD. 512k ' $150
RAM, monitor, kevboard and mouse

Total 5150




» " 3 Other Resources

e Wllowing table contains other resources will used in our project and their costs.

Tahle 1.8 Other resources cost

Resources Cost
Transportation 5100
Internel $300
Total $400

1.74 Total Cost

Table 1.9 Total develapment cost

i Resources _ Cost |
Sofbware resources SR80
Hardware resources SE00
Other resources 5400 !
Total H$1280 it




Road Map

The project consists of scven chapters, cach chapter talks aboul a specilic area of the project.

r one: "Introduction", this chapter gives an introduction about the project prohlem

ts. project objectives, project importance, and project time plan and cost.

rtwo: "Theorctical background”, this chapter talks about Facebook development tools
are project needs, and a survey contain the game development tools, a comparison between

and which one we are going to use.
ter three:  "Projeet analysis", this chapler shows the project requirements, project block

“Sagram, requirements analvsis. analysing model design options that is used in project design.

Chapter four: "Project design”, this chapter shows the architectural design, game design and
seguence diagram,

Chapter five: "Project implementation and testing”, this chapter shows the project codes and

smplementation steps to reach our final goal, and testing under various conditions.

Chapter six  : "Conclusion and forure work", this chapter shows conclusions and results
schicved after implementing the entire project and gives suggestions for future system
Seveloping.
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Chapter Two

"Theoretical Background"

~1. Introduction
- 12, Development Tool Definition
-3, Facebook Development Tools

-4 Game Development Tools

-

=5 Game Development Tools Comparison




{ntroduction

Several years ago, Facebook merely used for exchanging news, photos and videos with

o and friends every day. And it was used as 2 marketing platform; people used it for
wetng their products through Faccbook advertisement, until Kevin Partner suggested
“shing promotional games on Facebook. And now with about 800 million vsers on
ook, 1l became more interesting 1o oreate a game and share it with these huge users of
ok, [14]

= this chapler are trying to survey the mosl used game development Lools, and the basic tools
Facchook platform provides to the developers to create a powerful social game. We had a
seniom in gathering Facebook tools; because most of books that talk about it are old and
S weehook every week has new features, So we decided to collect these tools from the Facehook
w5l website to ensure that these tools are modern and can really be used to develop a social
=2 Development Tool Definition

Is simply the set of libraries ,features and all the software used to create, debug, maintain
s support certain application or program .[12]

23 Facebook Development Tools

Facehook provides a lot of development tools to create, manage and debug your application.

231 Creating and Managing Your Application Tools

2 3.1.1 Developer Application

This tool allows you to ereate and manage a Facebook application. It gives a list of

the applications you can create.

12




= Websites: allow you to use Facebook in your website, 10 make il more social. A lot of
websites such as yahoo and hotmail messenger have used this application. Facebook
sives the website maker all the possible help to use its objects, characteristics and the

social base that Facebook has.

= Applications on Facebook: allow you to build an application on Facebook, such as pages
and games. This lets you use the Facebook social experiences, and its native functionality
such as requests and book marks. This allows you o make vour own space for your

O5ETS.

= Mobile applications: by using this tool you can make your mobile web applications more

social.

=212 Insights
“owides analyties on your Facebook page, APP, wehsite, to see how the uscrs interacting
o vour contenl. The apphication developer uses this lool (o improve their husinesses and
“ete better experiences on Facebook.
2121 Debugging
e 1o0ls to accomplish this task are:
=221 Access Token Tool
Access token: sequence of chars the application get 1t when the user allow it to reach his

wformation {when the application is authorized), this token is secret and unique for each

user. This enzhles the developer to interact with graph API on hehalf of Facebook users.

13




By this tool the developer can put the URL of his page and get the helpful information
abeat his markups from Facebook. And put the access tokens of his application to know

when it expires and the user of that token.

23.2.2 Chang Log

Facebook make sure to inform the developers about all developments, enhancements
and chanpes fo improve their applications. Faccbook "push" new cade to the production
center every week by this tool help the developers to test their application and change it prior
to that code,

2.3.2.3 Debugger

Help the developer to debug his open graph protocol page. Open graph protocol
enables the intcgration between the weh page and the social graph, If the developer has a
problem with any of social plugging (¢.g. like button) he can use the debugger, to determine

the problem. and this tool will give a full report about the problems.

2.3.2.4 Test User API's

Test user: its user account associatcd with an application, created for purpose of
tesuing the functionality of that application (not real account), it can be used for manual or
automated testing the developer can create up to 500 test users. Test users are exempt from
Fucebook spam of fake account selection systemn to insure that you can test your application

without warring  about getting disabled.

13.3 Graph APl Explorer Toaol

Graph APL: it’s the core of Facebaok platform, presents the social graph (peeple and
the connections they have to everything they eare aboul) in a simple way. Uniformly
representing objects in the graph (c.g.: people. phatos, events and pages) and the connections
between them (e.g.: {iiend relationship shared contents, and photo tags). Every object in the

graph has a unique 1D, but the developer can deal with objcels names instead of their 1Ds.

14




And this tool gives the easiest way te leam how 1o deal with the graph APl and how to oreate

conneclions between Facebook application objects, [1]

134 Application Seeurity Tool

Facebook provides tools, features and modes to mike the application more secure.

2.3.4.1 Sandbox Mode

When the developer tests the application. he places it into Sandbox Mode. This hides the
gpplication entirely from all wsers who are authonized to see the application. When the
application 1s in Sandbox Mode the developer can't call any API on behalf users who can't se the

application.

2.3.4.2 Application Roles

The developer can add & user W the application with one of four different roles:
Admimistrator, Developer, Tester or Insights user. Each role provides a different ser of
permissions o the user. This provides greater seeurity for the application and opens it up to less

harm in the situation that the user's acconnt is compromised.

*  Administrator

Administrators have complete access to the application. They can change all gpplication
seftings, teset the application secret, delete the application, and view credils in insights.
Administralors can also add or remove other users to the application and change their
permissions. All developers currently added to applications have these permissions so they will

get the Administrator permissions. Administrators of applications should only add other users as

adminisirators if they are fully trusted and must have full contral of the application.




«  Developer

Developers have access to the application and all its technical settings that are needed to run, edit
and test the application. Developers can modify all technical settings for the application. They

can also see insights for the application. Unlike Administrators however, they cannot:

Reset app secret key

Delete an application

Add or remove other users as developers, lesters or administrators

Tester

Testers can only test the application in sandbox mode. They cannot ¢dil any app settings,
give uther users access to the application or access insights. The tester role is the most harmless
and hence should be used for all users who need to test the application in sandbox mode. In live
mode all users will have test access to the application. Note that a user does not have to be

verified to be added as a tester to an application.

+ Insights User

Lisers with insights user role can only access insights for that application. They cannot

access the application in sandbox mode and do not have aceess to any developer scitings.

2.34.3 Application settings security

Sometimes the application could be taken over by an imposter who comes in and changes

the application settings. This problem can be handled adding sitting security.

16




«  White list of 1P addresses for updating seltings

Facebook allow the developer to specily u white list of 1P addresses. This helps from
attacks by insuring that only the developers using the company IP addresses can update the
settings. The developer can speeity a comma separated list of [P addresses or a range of IP
addresses: 1.2.3.4, 1.2.3.5-67. Once this List is specitied. any application update request
coming from a non-whit list IP address is rejected.

» Update Motification

In the event that such a takeover does take place. Facebook have built a notification
system to expedite discovery and recovery from such takeovers. This notifies relevant
individuals when any application setlings are changed using the Developer application UT or the
associated API method. The notification contains information about what change was made and
by whom. The app can register an email address to which these notifications should be sent in
the advanced tab of app settings,

=  Scrver white-list

Facehook enables the developer to restrict the AP1 calls to come from a set of white-listed

servers. [1)




2.4 Game Developmeut Tools

It's a sofiware application that helps and facilitstes making computer game and handle some
task like the conversion of asscts {such as 3D model) into format require by a game. level editing
and seript compilation. Our project is create & game on Facebook (Multiplaver game), and there
are a lot of game development tool, we made a scarch about them and found the most common
game development tools.

*  Adobe flash.
= Himl3.
» Lllnity development tool.

¢ Classical tools: java, c—, and 50 on.

2.4.1 AdobeFlash

It is & platform used to build, distribute, monetize and play some of the best game on

the web. IU's also used i mobile phone and other devices, and contains two runtime:

*  Adobe flash plaver.
=  Adobe AIR.

2.4.1.1 Adobe flash player

It is software or platform used for viewing animation and video using computer program
such as 4 web browser. You can build your gume once and look the same whether your user
using internet explorer, Firefox and any other browser. Flash player in the content has been
compiled into SWF o create pame as SWF.

Flash player iz licensed free charge and the download size is relatively small, no additional cost
mvolved for end users to start playing game.. There are many [calure build in flash player iike:

a  BSlage 3D accelerated graphics.

o Native 64 hit support.

»  H.204/Ave software encoding for camern, and other features.




24.12 Adohe ATR

It is similar to flash plaver in term of cost, licensed [ree of charge and need for SWF, But the
difference between them that the flash player enable you to view SWF cantent in the browser but

Adobe Air let vou run the content outside the browser

2.4.1.3 SWF (Shock Wave Flash)

It is format to deliver veetor graphics, lext, video and sound over the internet and it is
supparted hy adobe player and AIR. It is designed to be an efficient binary delivery format nol a
format for exchanging graphics between graphics editor.

Two developnient tool for creating SWF base on pame:
« Adobe flash CS 5.5 profcssional.
« Adobe flash builder 4.5.

= Adobe Flash CS 5.5

It is environment for creating content thar played back in flash playver. With flash CS 5.5
professional no programming is needed to create rich graphics and animation you can use an

extensive set of drawing and shape tool and cffect to create amazing vector graphics.

o Adobe Flash Builder 4.5
It's a developer-depend on Integrated Development Envirenment (IDE). The difference
berween it and flash CS5.5, the flash 'S5.5 is attractive for praphics designers but flash builder

4.5 it 1% attractive for coder [11]
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Flash playver have been occupied the web game world for the last years; hecause flash
have all the tools to create an attractive a powerful games with videe and audio features that
il has. Bul flash games need a plugging and installations to work properly on vour browser,
also flash not supported cverywhere (like Iphone, Ipad).

In 2006 the World Wide Web Consortium (W3C) and the weh hypertext application
technology working group (WHATWG) cooperated to produce a new language to support
gumes and they produced HTMLS. [8]

2.4.2.1 TTMLS Definition

Stands for (Hyper Text Markup Language 5) it’s the new generation of HTML, it
contains a completely new tags plus Classical Style Sheer (C883) and highly optimized
browser JavaScript engines. [¥]

2.42.27 HTMLS Features

s (pens source and completely free.

» Contains canvas element for drawing.

« Canvas is 2D drawing surface. low level pixel manipulation or high level function
to grow paths .images, circles etc. and it need to be hardware aceelerated

* Video and audio clements for multimedia playback .audio for background music,
volume control, ete, before, flash was use to add audio to the game, but now this
clement is used for this task.

s educes the need for external plupging (like flazh).

* [Local SQL database.

* Even though himl5 15 not vet an official standard and no browsers have a full
html5 support; but all major browsers (safari, Firefox, opera, chrome, [E9)
continue to add new hitml3 features to their latest versians.,

o 2T03D graphics: hrnl3 support 2DV3D games using JavaScript engines.
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» JavaScript engines help in : asset management ,animation ,physics and keyboard

‘mouse input.[§)

2,4.2.3 HTMLS JavaScript Engines

Html5 literally has thousands of libraries to help vou construct the game you want to

develop. Here we just will talk about some of these frameworks:

1) Impact js: it’s a java scripl game engine that allows you to develop html3 games in no time.
This engine is highly recommended because it's the fastest of its generation.
Z) Lime js: it's an html5 game frume work for building fast, native experiences for all modemn

touch screens desktop browsers. [4]

3) Akihabara HTMLS/js game frame work: 1t's a set of lihraries, tools to create games runs
in your browser without any flash plugging .It's used for fast game developing. This engine is
supported on Google chrome. Safari. Firefox, Opera and 159. [5]

4) Rocket engine; built by and for professional game developer. No plugging required. It
works in every major hrowser, no canvas tag support, works in every major browser (It can help

in creating a Facebook games. [7]

5) Game Query: JavaScript game engine for query. It helps to make JavaScript game
development easier by adding some simple game-related classes. It is still in its early stage of

development. [3]

6) Effect pames: provides frec online tolls for building, sharing and playing your browser based
games. Effect engine supports Mae OSX, windows, Linux, and all modern browsers including
IE, Firefon, Chrome, Sufun and Oper. |6]
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o Older browser doesn't support it. So when you use html5 vou need to ensure that vou

have a modern one (Chrome. Safari, Firefox, ete).

* Canvas element have some problems in browsers supporting .cven in modern browsers, it

needs hardware dccaleration.

1.4.3 Unity Development Tool

Multiplatform game development tool, used to develop games for Windows,
Macintosh, Wii, PS3, Xbox360, Weh, Iphone, Ipad, Android, It has a lot of features that
make it a powerful game development tool, It gives a full control over the game
components; every simple detail can be controlled and seen by the game developer, It
provides a new image cffects, sound filters, all movement simulations to make the reality
simulation perfect in games and designs. It supports animations, 2D/3D graphics and
powerful audio manager.

Unity hus a local database, but it needs a special plugging to work on the web. Tt enables
the developer to program the servers and clients sides for full web applications. [2]

2.4.4 Classical Tools

Classical development tools refers to ¢, o+, o, java, ete. these Lools can be used to
develop games. C and ci+ uses Allegro 4/5 as main libraries in developing games and
multimedia programming. Allegro 5 supperts Unix/Linux, Windows (MSVC, Min GW).
Mac OSX, Iphone, but only support 2D graphics. Allepro 4/5 handle common, low level

tasks such as creating windows, accepting user inpul, loading data | drawing images,

plaving sound.[9]




C# uses Silverlight graphics to develop games which is a powerful tool for creating
pe and weh games, but it needs a special plugging to work on the web. [10]

Java uses Light Weight Java Game Library (LWIGL) to create games, this librarv
provides developers uccess to high performance cross platform  librarics such as Open
GL( open graphics library ), Open CL ( open computing language ) and Open AL ( open
audio library ), allowing for 3D games.[13]

2.5 Game Development Tools Comparison

Table 2.1 Game tools comparison

<h stpport Supported only by the | Supported by all Sum:rtﬂd .l.w all | Supported by
mademn browszers. hrowsers. all browsers,
browsers(Chrome,

Safan, Firefox, 1TE9).

= speeial No plugins Need plugins Need plugins Need plugins
ns
abase Local database Nog local database | Local database Nolocal
database
' Games Support Support suppott o/ct+ do not
support
none, iPod Support Do not support support Support

1es supporl
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1.1 Hequirement

3.1.1 User Requirement

& The system must have a graphical user interface (GUI), to show the user how to
use the system.

« The user can play with his friends or other Facebook users.

* The user must be informed about his online friends.

+ The user needs to send invitation to his'her friends.

= The user must choose one of hiz'her triends to play with him.

=« The GUT must show the user his’her scores and how many times did he/she
played and win.

# The user may chat other Facebook users.

= User contrals the game by mouse.

3.1.2 System Requirement
3.1.2.1 Functional Requirement

= When the user uses the system to reach her/his public information then the uscr
information will be recorded in the svstem database.
+ The system must keep track of all changeable objects in the game it means

whenever any user change an object from the game this change must be saved.

3.1.2.2 Non-Functional Reguirement
s Pertormance: the system must work with high performance.

+ Usability: the system GUI must be contain all the information that helps and leads

the users in his dealing with the game.

e Sccurity: the systom must ensure a sceurity browsing for the game.




1.2 How the System Works
In our project Facebook user use this system to search for other Facebook user and for his'her
{riends, and plays with them, chatting and compete each ather (o get high scores. all of that using

new game lechnology.

13 General Block Diagram

DB

Client 1 &
Chent2
Client3 ﬁ facebook
Client4 ;| Server User 1
Userzg @ e —{ = g
Cliertn -

Figure 3.1 System general block diagram
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3.4 UML Class Diagram

In thi diagram display how the component of the system integrated with each other.

Client 1

el W
<Lt Miume

Fucehook Acoount

Server
TP Adidres 1
LOnlme Check {2ame
Rl Time Upduke Uplond | e
II H ]l i _m
Alwer Input - Signed Users
omneot User . 4| - Seuring,
« 17pey Lmpart Ulpnr
rG-HFJHH-rJ.l!;__
Creane/Test
diem 2 Developer
-0
-First Numme £
T Wi -Fiurml Name
| e ~Lasi Mame
Facsbook Acoout Hows
Like the game) Fapchook Acoount
A haane ~Coiia fhe e
~Play tho pemo() “Upmtio gl
Chat Develaping the gma)
“Tesl the gasw()

Like the gamoe(}

Pay the gamel}

Figure 3.2 UML Class Diagram
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3.5 UseCases

The system has three actors, that do certain function, they are: Developer, User and Server.

3.5.1 User

o  Scenario:
1) Repistration.
2) Send request.
3) Play the pame.
4) Search for online playurs,
5) Send invitations.
G) Chat.

s [reconditions: the user must have a Facchook account.
FBMG: (Facehook Multiplayver Game).

Search far :
ondind user

@.
registraston
P 4@-&_

Facebook /
sgn /ol

Figure 3.3 user use case diagram



v 3.5.2 Developer

s  Scenario:
1) Create the game,
2) Test the game.
3) Play the game.
4) Develop the game.
5) Send the first invitations.
6) Chat,
* Precondition: the user must have a Facebook account,

@‘

ragistr ation \"‘\3
Facehaok /
dgninfeul

Create the
game

Fipure 3.4 Developer use case diagram.

L 3.5.4 Server
= Spenario ;

1) Upload the game (conlain the game).

2) Real time update.
3) Online status check.
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3.6 Requirement Analysis

Basically, the system is consisting of client side (uzer side) and server side. client side
have the GUIL input handler, sound manager and the game engine which is a simple stale
machine whose primary function is to compute the game new state. Sound manager handles play

back of bath sound effect and buck ground music. [nput handler, handles mouse events and
finger touch on mobiles,

Render I
Network

Input IEVEI'

handler

Sound

manager
flllliililill#lill llllllllll LR A R L R R R A T R T Ty LR EY T T TIR T S SEEEE SEESIETRET AN E
i Engine Shared Code fngine  :

Figare 3.5 client _server block diagram




3.6.1 Real Time Update

The server should be able (o transmit changes between users in real time. If client A made a
change, the server directly sends a snapshot to client B and gives il the new data.

NG Client Binput

Client A input

Snapshot/ —T—— e spiapshot

—_— N

ClientA Client B

-

Figure 3.6 Real time update block diagram

3.6.2 Online Status Cheek

The server wall add online users in an array, and this array will be available to clients who use

the system, and any one become off will be out the array.

Chent 2 01

“Clisnt 4 OFF

| LBl 0y W LRI

player

Figure 1.7 Online status check block diagram
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3.7 Activity Diagram

This activity diagram shows how the user accesses the svstem and play.

T

CEnter facebogol __)

Don't have

account Have account

Invalid password

Valid password

Enter user profile

I Don't like the game Like the game
| ¢
Goto the game
and put like

%

ke
( Search for ) Send request 1o )
online user friend
N
F‘Iam,-with other)
user

Lost win
A
Score remain
the same
= = |

7

Cﬁtare score in)
DB

Play again
Stop

Figure 3.8 Activity Diagram
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3.8 Project Risk Management

The project may face some problem and risk thal we have to declare in the early time of

the project designing and manipulation. and we must avoid those problems so that the system

could work in its high efficiency.

3.8.1 Risk Analysis

The following table shows the risks their probability and eflcets on the system development.

Table 3.1 risk analysis

One of the group members dies or get sick. 10%

2 Lack of experience in using programming 30%
tanls.

3 | Users will not like the project; because it 30% Critical
attacks their privacy,

3.8.2 Risk Effects Minimization Strategies

This table shows some of strategies we will take them to minimize the risks.

Table 3.2 minimizing the risk

1. I'he team must divide the work. if one is absent the other does his work.
. Read and study more on using these programming. R
3. Users will not appear in the list unless they arc online.




3,9 Design Options

We have a lot of design options we have 10 make a decision about taking them or a

combination of them in project design:

-In user interface, the user just can send invitations to his‘her friends who don't know
about the pame.

-The user can invite any one on Facebook whether he/she is a {riend or not. By wriling
the user name and send the invitation directly.

-The swstem will nat show all online users on the screen and it will choose one of those
users to be an opponent, without showing their names or pictures.

-The user can pick one of the online users and decide with whom he/she want to play.
The system just will notice him/her about the online users and he/she has the right to
choose.

-The users with the highest scores will appear on other user's interfaces. To encourage

players to do their best and move on in the game.




Chapter Four
"System Design"

4.1 Introduetion.

4.2 Architectural Design

4.3 Data Flow Architecture
4.4 Game Design

4.5 Database Design

4.6 Component Level Design
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4.1. Introduction

This chapter involves the issues related with system architectural design, component level

design and user interface design

4.2, Architectural Design

Based on the previous analysis, we had a clear view about the project tasks, and how system
components should work. The system main functions shown in figure 4.1 below and these

functions need to be well designed to achieve the project goals.

Facebook Multiplayer
Game
(FBMPG)
Login Play the Game Ffim{dﬁ Top Ten Users
Invitations
Play with any Play with &
Lser Fricnd
Chat Send Reqguest

Figure 4.1 system architeclure




4.3 Data Flow Diagram

Figure 4.2 shows the data flow disgram of two players game.

Mo e pemoe ectieding b meide

User inpull fmcaea ey o
" Chent! |

E Mz

Wz
[ B ) (R )

Pigg niwy poestion = TR Rp—— Y Plene nma posidon

Figure 4.2 Data flow diagram




4.4, Game Design

4.4.1 Game Description

Our game called "Dama” or "Checkers”, It consists of 64 blocks (8x8), arranged in "chess plate”
stvle (black and whitc). Each player takes 16 pieces (hlack or white) as shown in figure 4.2 and
he/she can move it uging mouse. The plaver only can move its pieces: forward, lefl and right. and
can't move them backward in a diagonal path. If the opponent picces become front or to the left

or to the right of the plaver piece he/she must eat it as shown in figure 4.3,

Every plaver aims to eat the maximum number of his opponent pieces, also to reach the row (
Alfor hlack player and row (H) for while players: because when piece reach those arcas it will
become a "King picee”, then it can move in all directions (forward, left, right and backward ) and

eat all the opponent pieces in its way.

4.4.2 Scoring

The player wins when he/she eats all the opponent pieces. Then he/she takes one score, and takes

no scores if he/she loses or withdraws after plaving starts.
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4.3 Dama game

Figure 4.4 king piece

Figure




Chery Litte ooonsinaies

Plipemi weesi [

C )
Figure 4.5 Game flowchart
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4.5. Database Design

Our system uses HTMLS local database. to keep track of changeable items in the game; to be
able to duplicate the state in the two client's sides. Also to save users scores, playing and winning

times. The data base is very simple and limited, and located in the game code as classes,

4.5.1 Database 1ML Model

Player
JE4 Itern
+firvar nsm=
+Ilesl fame +item id
sACcmas token I OAAEE +ix_coordinate
+acoce D;.. 4y coordinakte
+piaying times Heolse
+rinning timpes +charnge coordinate ()
+update  =core ) +delete ICamil
+update playing tamesi() fonunt irepeil
+updars winning tiwes|)

Figure 4.7 Datahaze LML model
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4.6. Component Level Design:

The systcm has several components which appear in figure 4.8, each component design can be

shown using a flowchart.

¢ User Login

|_ Opan facebonk websiie

I |

.
Me T
~~ have aFB -
+‘ = . account?
J "

|
Entar user mformabion

. SR B
L Creale an sccount l J 2 —I

|_ Cipen tha gome —l

EE—

Yas
e e ————————— < Sllow 7 ;‘__";-
X .

"BCORESE Token” J

'

Save wser information in |
the appllcatun database
—— )

[ Appllln::aﬂnn grantad |

Figure 4.8 User login flow charl
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¢ Play With Friend
Figure 4.9 shows play with friends process.

Search all usar frends

= friend on
line? =

S -

Fdica Yos

L i
| Add 1o anline frignds list \

-

A, S
Chooss on of tham (user) |

h.J -
{ Send request {user) ‘
[

h d

- B
=

ﬂ Play 7 hl':_:»

L

Oipen the game pags

Figure 4.9 Play with a friend flowchart




e Play with Anyonc.

Figure 4.10 shows play with another Facebook users process.

Start timer

[ [=]

|_ ¥

LE'@arch onlifne Usars |
|

f
| Choosa the finst anline user |

| N
Mo _.-ﬂ"'f- =
-\:f: Flay? T
e =
i T
= T =t
l,.,f’ls timer=2™_
A min e x;--” ¥
x‘x_,»f"'! Flay tha game
| |
ves
; J kg
| Saarch abort | ey -r"'-f i
e _ Chat? >
N x‘_‘ el
| | Yas
% n
| Do chat
i y =
o,
(" End

Figure 4.10 Play with anyone flowchart
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+ Top ten scores,

Figure 4.11 shows gertting the top ten users who have the highest scores in the game,

=

'

Search the databa=se for the max ten
ECOMes

by

Relrieve user first name, last name, photo

Show usars Information on all game users
G

l
e

Figure 4.11 Tap ten scores flowchart




Chapter Five
"Implementation"

5.1 Overview

5.2 Implementation

5.3 Description of project

5.4 Uploaded into Facebook
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5.1 Overview

In this chapter we will talk about implementation of the system which include the language

which we used, the Graphical User Interface (client side) and the output of necessary GUI,

5.2 Implementation

We decided to choose HTMLS language as implementation language for the soflware system
because of its feature, and hecause our system reguirements are passihle to implement using
HTMLS language

We sdded sound for every movement of the game, the game contents and users score stored
in local storage. And also we use Dream Waver as editor for the game, Dream Waver: it 1s a
program gives integral environment to hold and create a website or a game and give us all the

toals to make the game, and easily create My SQL database to hold the users permanent data,

5.3 Description of project

5.3.1 Dama game

This game was implemented using HTMLS, at client side we used (jyuery.js) library.
canvas and sudio HTMLS ¢lements, but at scrver side we used I'HP language and MY SQL
datahase to save users, show online users, save scores and connect two users with each other.
Also we used HTMLS local storage to store pieces color, x_ coordinate, ¥_ coardimalc, king

state, store players scores, player turn and the whole game.

Not all the browsers support HTMLS local storage, so we put the condition if (support local

storage), if the browser supports so the local storage code will work.




function saveGameé()

ent statc of the game

/) Check to see1f the browse sepports local storage and sse ©

if (supportsLocal Storagel))
localStorage] "dama game.in peoEr=s '] = gamelnProgress;
localStorage] "dama. player.onescons | = playverOneScore,
localStorage]["dama.player two. s re”] = player [woScore;
localStorage] "dama.piece.tracker | = JSON smingfy(piceeTracker);
{_IS _IT:

lacalStorage] "dama.whos. tum.is.it™} = WHOS_TUR?

_——

]
The ahove code save every changeable argument in the game in the local storage. Local
QL database: hecause using databases in games needs a huge

storage reduces the need for MY §

manipulation compare with simple local storage code.

Figurc 5.1 Game page




function drawBoard()

1

for(vari=1;i <9 i++) {
for(varj= ;i <% j+4H) §
/f Draw square using the column and row numbers i and j

drawSquars{i,j);

i Add event listeners to check for clicks on the board

board.addEventListener("mousedown”, click Picee. falzc);

function drawSquare(x,y)

{

var color:

{ Switeh between black and red squares depending on the location

M2 —0) &&(y%2—0) | ((x¥%2=—1) && (y% 2 — 1)) {
color = BLACK1:

L else ifl{{x %2 ==0) && (y % 2==1)) || ((x % 2==1) && (y % 2 == 0))) {
color = RED1:

J Diraw square uging the column and row numbers col and row and color ¢
boardContext.beginPath():

hoardContext.fillStyle = color;

boardContext.moveTo((x - 1) * SQUARE _SI1ZE.(y - 1) * SQUARE SIZE):
boardContext. lineTo{x * SQUARE SIZE (y- 1) * SQUARE_SIZE):
boardContext.lineTo(x * SQUARE SIZE, v * SQUARE SIZE);
boardContext.lineTo((x - 1) * SQUARE SIZE.v * SQUARE _SIZE);
boardContext.lineTo((x - 1) * SQUARE SIZE.(v - 1) ¥ SQUARE SIZE):
boardContext.closePath():

s _:_;ﬂ
boardContext. fill(); o ebaulh dibi s deetr
= Y Puimaties Polvleihm Uinivarsity
40 = P
= The LDy dikSd! e

SRR B a3 I:

e - ikt -'.—J-,l




I

The ahove functions used to draw the game board.

function drawPieces()
!
/{ Draw all pieces in racking array
for(var1=0; i < pieceTracker.length; i+=) |
boardContext.beginPath();
boardContext. fillStyle = pieceTracker|i].color;
boardContext.line Width = §;
boardContexlstrokeStyle = BLACK;
boardCantext.are((piceeTracker(i].col - 1) * SQUARE SIZE = (SQUARE_SIZE * .5) +
0.5, (picccTracker[i]l.row - 1) * SQUARE SIZE + {(SQUARE SIZE *(1.5) +
0.5 (SQUARE_SIZE * 0.5) - 10,0.2 * Math.PL false):
boardContext.closePath();
board Context.stroke():
boardContext. fill();

/f Add a "erown" if the piece is kinged
if{ piece Tracker|i] king) {
boardContext.beginPath();
boardContlexLlimeWidth = 2;
boardContext.strokeStyvle = "#FFFFFE":;
boardContext.are{(pieceTrackeri].col - 1) * SQUARE. SIZE - (SQUARE SIZE = 0.5) +
0.5, (picccTracker[i].row - 1) * SQUARE SIZE + (SQUARE_SIZE * 0.5) +
0.5,(SQUARE SIZE * 0.5) - 30.0,2 * Math.PI,falsc);
boardContext.closePath();

boardContexlstroke();

i

The drawPieces() function used to draw the picees on the hoard,

3l

RS e N



5.3.2 GUI (Graphical User Interface)

Figure 5.2 First player main page

R — O et -
a s n = -

e 0P Wil AL S

PRGN Yok x> heeBNNCETTTTNCHR)

Figure 5.3 second player main page

This is the home page, when the user login the game, his‘her name appears at the top right of
the page. When the user login in the game, first the program check if he/she already registered in

the game. If not; his name will he added to the database for permanent store. Also every user
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enter lhe game site, he'she directly inserted into database table called (online users) for
temporary storage, to appear in online fnends list of his‘her friends, or appear in online players
list of other Facebook users. Using this table the other plaver can send play requests to that user,

and he/she check the request column every 5 seconds to see if there is any one wants to play with

him/her.

The user has two options, whether to play with anyone from Facebook or play with a friend.

ey | smr. = et e [ e e e ] W

Figurc 5.4 Online friends

In this GUI all online friend are shown in this page. The names are retrieved from the
database and online friends tahle. Then the user can choose one of them to play with, by sending

i play requesb.

<?php
Smynam=4% SESSION|'username'];
mysql_select db{Sdatabase db inic, $db inic);

Squery="SELECT session_npame FROM onling [riends WIIERE session_name <='Smynem'™;

Sresult= mysygl_guery(Squery);




while(Srow = my=ql fetch array(Sresult))
{

echo "<p class="user style='cursor:pointer™" Srow|['session_name']."</p>";} 7=

The above PHP code used to ccho onling friends on the defined place for that.

v ams wemib

Figure 5.5 Choose an opponcnt alert

Figure 5.5 shows the alert which will appear if the user press send request button without

choasing any one of the listed names of her friends. She must choose one to play with. Now the

first player chooses the sccond player, who is her friend, to play with,




Figure 5.6 Second player receives the play request

This confirm will show up when the friend receive the request, if her friend choose (No), so
the request is rejected, and (No) will inserted into replay column of her friend. Flse if she chouse
(yes) button the two players will transfer to the game page.

Figure 3.7 request refused alert

The same scenario happens when he choose to play now hut with another users (nat friends).
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This page where two users want to play, Each user has a name, turn, score and sixteen pieces

with a color.

S R SO S
& et =
i frss

Figure 5.5 Online players

= |

o ] I Pt | ittt el LB

Figure 5.9 Game page

L
h




Now the two players are i the game, the first player starts to play with black pieces like in
figure 5,110,

—— | w awe s e o b

Figure 5.10 Black plaver turn

After the first player had finished the first move, the second plaver can play with her red
pieces as shown in figure 5.11.

== S TE e r Pt | b e ] b | e _

Figure 5.11 Red player tum

36




When one of the players wins, her name appears in an alert box and her score will incrément

by one and updated in the dalabase.

et |

Figure 5.12 winner plaver

5.3.3 Upluad the game into Facchook
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Figure 5,13 Create new Application on Facebook,




In this page we created an application and uploaded our game to Facehook, Our application
has an [D=330420747010229 and a secret,
® Namespace: The names of the application which will be appear in the URL
game. Facebook users can reach the Dama game by using the URL guame:
hitps://apps. facebook.com/damagame/,
e Canvas URL: it’s the domain or the URL of the game outside Facebook.

* Source canvas URL: https (H [tp source): it's a combination of the http with SSL
TLS protocol; it provides incepted communication to prevent eavesdropping, and

lo securely identify the web server with which you are communicating.[15]

Without https, Facebook cannot show or deal with the application, so when we scarch vn
the application. Facehook gives users warning that it can't open this application, because it's not
secure,

User can open the application but after reset his'her security settings and disable the secure

browsing but this will affect his'her account badly.

* Authenticating the Application
<Iphp
/I slart user session

session_start{);

/! database connection

require_once('Connections/db_inic.php');

# facebook library
require_once( FBphpSDK/ facebonk-php-sdk-6c82h2 frsre/facebook. php):

7 app id
Sanp id = '330420747010229"




/f app seoret

$app secrer = 'M13d672329b7128b60a9121de701 1 8

/{ namespace

$app_namespace = 'damagame:

/!'app hosting url

Surl = hitps://'www.dama-pame.com /'

! app facebook url

$th orl = "hitps://apps. facebook.com/ Sapp_namespace.'/';

/f facebook page url
Spage url = http:iwww . faceboo k.com/pages/Dama-Game/41 6964965004068

It facebank object

bfacebouk = new Facebook(array(
appld' => $app id,

'secret’ == $app secret,

)

/ get user id (and check if the user is logged in)
Suid = $facehook->getUser();

it (1Suid) §

# wet log-in page url

Slogin_url = $facebaok->get LoginUr (array(
'scope’ == ",

‘redirect_uri' => b url

J

/t redirect user 1o log in page

exil{'<seript type="texUjavascript*=top.location.href =
" $login_url "™ </seript>"):

1
I
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/f pet user info from facehook

try 4

Suser_info = Sfacehook->api('me?fields=name,first name,friends', 'GET");
/fecho "<pre="print_r(Suser info, true)."</pre>";

$ SESSION['username'] = Suser_info['first_name']:

| cateh (Exception $e) |

/fexit($e->petMessage()):

|
J

/{ save user to database

if (Suser_info) {

/! get user information from database

$query = "SELECT * FROM user_info WHERE id = 'Suid™;
Sresult = mysql query($query. Sdb_inic) or die{mwsgl _error());
$user row = mysgl_fetch assoc(Sresult);

if (1$user row) |

/Y user does not exist, so insert

$query in="INSERT INTO user_info (id, name) VALUES (
"mysql_rcal_escape string($user_info['id']).",

".mysql real escape string($user info['name?)."

i

mysgl_query(Squery_in, $db_inic) or die(mysgl_emor()):

}else {

{/ update name if different

if (Suser info['name’] |= $user_row[name']) {
Sguery up = "UPDATE user info SET name =
".mysyl real escape string(Suser info['name'])."";
mysgl query{Squery up, Sdb_inic) or die(mysyl error());
f

=

6l




The above code used to authenticate and integrate Dama pame with Facebook platform,
and tuke the vsers information: ld, name, and put them in the game database. Also used to create
a page [or the game; fo talk about it and lead the users to Dama game application. Figure 5.14

shows the game page on Facebook.
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Figure 5.14 Dama game page

As we can see in the figure, there is a like button and play game button, the first used to

like the page and the second is used to enter the pame and start playing.

When user elicks on play game button the game canvas will appear, in this canvas the
Dama game application works, the Faccbook user nume and photo appear at the top of the game
canvas. An invite button added to the application to allow the users to invite their friends Lo play

the game. Figure 5,15 shows the Dama game start page or canvas page on Fiacebook.
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Figure 5 15 Dama game canvas on Facebook
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Figure 5.16 Facebook friends




Figure 5,16 shows the users friends list, to send invitations 1o his'her friends. User chooses
one or more of those friends and press send request, this request will appear at the notification

list ot that mend.

1 o bl Sharmesy st yodl & requesl v D

Figure 5.17 Friend game request
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Figure 5.18 User events corner

Figures 5.17 and 5.1% show the friends requests, the first is the request m the notifications

list, the second figure shows the game requests in Facebook user profile.




Chapter Six
"Conclusion and Future Works"

6.1 Overview
6.2 Conclusions
6.3 Future Works
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6.1 Overview

In this chapter we'll talk about conclusions that we got from our project and future works that

can improve the result ohtained from cur work.

6.2 Conclusion

There are some conclusions that are appeared through working with this project that will

be pointed to:

. Using HTMLS in web programming and games 15 casier than using other web
languages especially with using of local storage.

2, Facehook environment and programming language is different from other web
programming languages, but it gives the tools to integrate with the web
applications.

3. Creating web multiplayer games i more complicating than single plaver game.
Multiplayer games need a datebase to connect users and track the results of the
vame. Bul with single player game the local storage will be enough to do the

entire job, and no need to use SQL database.

6.3 Future work

There are a lot of things should he added 10 improve the functionality of the game:

1. At the game design level, some animation could be added to improve the

look of the game to attracl users.

!,MJ

Mure sirict rules should be applied on the game. For example any pieces
of opponent pieces should be taken if it lies in front or beside the player
pieces.

3. Facebook sceure mode is not enough to protect users information in the

vame, so more security should be applicd on the game code, using one of

uger authentication algorithm.




4. Scoring system could be more complicated, like making it depends on the
time or on other factors.

3. Allow other users to enter to the game as spectators not as players.
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