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[bookmark: _Toc505635092][bookmark: _Toc505635191][bookmark: _Toc505635290][bookmark: _Toc505635395][bookmark: _Toc505635599][bookmark: _Toc521939414]Executive Summary
In this game which named “Fight club” user can play in an augmented reality environment with his friends. What does augmented reality means? Basically, AR is a technology in which user can interact with virtual things in a real time environment with the help of various devices such as HOLO LENS, GOOGLE GLASSES, SMARTPHONE and many other relatable devices. But our project is a mobile game so we use smart phone to make our game in an augmented environment. This game is a fighting game between tanks in which one player fights with another player through network host. This game is truly based on a multiplayer scenario so that everybody plays with each other. As we said earlier this game is AR based so when one player creates a server and other players joins that server and ready then it starts the game in which mobile camera turns on and user scan the image target with the help of his mobile camera. When camera is successfully detected image mark then game shows the map on top of the image target. In a simple way you can see virtual environment of map with the help of camera in a real time environment and you can see your tank in a virtual environment and ready to battle with another tanks. Now you playing in a virtual environment by using your mobile camera as long as you place your camera position on the mark you see and play in a virtual environment. By providing this innovation and interactive environment in game is to put users to take interest in game and play along with their friends.
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Chapter 1: Introduction 
This chapter describes about the introduction and background of AR technology. It is about the detailed background of AR technology. It includes the first AR tool kits and further enhancements of this technology. The motivation and challenges in this technology. We describe our goals and objectives to using this technology. We enlist the existing solutions and problem statement in this chapter. The planning of our project, also describe work breakdown structure and roles of our team members. Finally we are written a report outline for our project.
1.1. [bookmark: _Toc505635096][bookmark: _Toc505635195][bookmark: _Toc505635294][bookmark: _Toc505635399][bookmark: _Toc505635605][bookmark: _Toc521939420]Background 
AR head mounted display was first invented by a computer scientist Ivan Sutherland in 1968 at Harvard after that many universities, laboratories and national agencies enhance its performance and advanced it according to their need in the form of wearable displays. Due to its main functionality of providing the virtual environment into real time. AR is used in many industries and military aviation services.
Hirokazu Kato is considering as the pioneer of this field. It completely revolutionized this field until 1999, AR is not to so widely use because of its heavy equipment’s and complicated software from which user is facing many difficulties. He developed a software called AR toolkit that automatically tracking the real-world environment and then integrate it with virtual objects.
The most common AR technology we using these days which uses our smartphone and its camera are based on this piece of software called AR Toolkit.
In 2008 when era of smartphone begins AR application is widely used in many varieties of mobile. First AR application comes to an android platform in which user can augment many visual objects into the real world with the help of his smartphone camera. After that Wikitude Software introduced to run augmented reality application in iPhone. Afterwards new enhancement occurs time to time. Gaming developers put a great interest in the augmented reality and create various applications that provides the best and realistic experience so far for the users. Although this edge cutting technology is still in progress and still widely used by peoples and create a ripple in the gaming industry. Many companies launched their devices to provide best AR experience to their users Microsoft introduced holo lens Google launched the google glasses.
1.2. [bookmark: _Toc505635097][bookmark: _Toc505635196][bookmark: _Toc505635295][bookmark: _Toc505635400][bookmark: _Toc505635606][bookmark: _Toc521939421]Motivations and Challenges 
Augmented Reality is future of technology and used in variety of fields. There are many possibilities for creating ideas regarding to this field. Rather than looking into AR GAMING its used in many useful applications which make this technology more unique. Google launched its Google Glass which includes a piece of glass protected by case. Microsoft Holo lens a head mounted display provide the same functionality like google glasses but in a very large scale due to its big size and performance in which user can implement and interact with the real time environment. AR is spreading its feet widely across to many fields. In gaming field large gaming industries like Niantic, Proxy42 make a gaming application that widely used by gamers. Due to its scalability it motivates us to work in that field. AR faces various challenges such as it needs a space to augment with environments and it effects the battery life of devices but as it becomes trendy and the technology advances this issue become a minor part.
1.3. [bookmark: _Toc505635098][bookmark: _Toc505635197][bookmark: _Toc505635296][bookmark: _Toc505635401][bookmark: _Toc505635607][bookmark: _Toc521939422]Goals and Objectives
Our main aim is to provide interaction and innovation environment in the field of gaming industry in which user can enjoy and get the best far experience in games. Our goal is to make the people together in a fun environment that user can completely involve in our game. 
1.4. [bookmark: _Toc505635099][bookmark: _Toc505635198][bookmark: _Toc505635297][bookmark: _Toc505635402][bookmark: _Toc505635608][bookmark: _Toc521939423]Literature Review/Existing Solutions 
The gaming industry is moving to AR technology. A number of games were developed for prepared indoor environments. The games is
· AR air hockey
· Titans of Space
· Combat against virtual enemies
· AR pool table games
The platforms of AR technology is
Niantic: Releasing record breaking game Pokemon Go.
Jedi Challenges: Works on AR headset, tracking sensor and Lightsaber launched in 2017
Disney: create the augmented reality game Star Wars and Proxy42
Augmented reality provides the environment to play games in real world imagination.
1.5. [bookmark: _Toc505635100][bookmark: _Toc505635199][bookmark: _Toc505635298][bookmark: _Toc505635403][bookmark: _Toc505635609][bookmark: _Toc521939424]Gap Analysis
In the existing gaming market there is few gaming apps that based on a augmented reality and these few become a very popular apps among users but there is not any such proper or complete way of AR experience nor yet any game released with the augmented reality feature in which user can play with their friends in a virtual environment. Multiplayer games always become the most interactive games among between the users but there is not any complete AR game that is truly based on multiplayer experience and user can play with each other in the fine manner.
1.6. [bookmark: _Toc505635101][bookmark: _Toc505635200][bookmark: _Toc505635299][bookmark: _Toc505635404][bookmark: _Toc505635610][bookmark: _Toc521939425]Proposed Solution 
By looking this gap, we proposed a game that is truly based on Augmented reality and contains a traditional multiplayer feature in it. By using this game users can play with each other in a same place or in a different place.
1.7. [bookmark: _Toc505635102][bookmark: _Toc505635201][bookmark: _Toc505635300][bookmark: _Toc505635405][bookmark: _Toc505635611][bookmark: _Toc521939426]Project Plan
· Planning
· Designing of gameplay
· Designing of 3D MODEL
· Design coding structure of game
· Implementation of Coding
· Applying networking classes in game
· Testing and Debugging

1.7.1. [bookmark: _Toc505635103][bookmark: _Toc505635202][bookmark: _Toc505635301][bookmark: _Toc505635406][bookmark: _Toc505635612][bookmark: _Toc521939427]Work Breakdown Structure
[image: ]
[bookmark: _Toc521939519]Figure 1: Work break down structure
1.7.2. [bookmark: _Toc505635104][bookmark: _Toc505635203][bookmark: _Toc505635302][bookmark: _Toc505635407][bookmark: _Toc505635613][bookmark: _Toc521939428]Roles & Responsibility Matrix
The purpose of roles & responsibility matrix is to identify who will do what.
	WBS #
	WBS Deliverable
	Activity #
	Activity to Complete the Deliverable
	Duration
(# of Days)
	Responsible Team Member(s) & Role(s)

	1.
	Planning
	Proposal
	Proposal defence
	15 days
	Hamza,Asim,Sajid

	2.
	Design GamePlay
	Assets
	Game Setup
	1 month
	Hamza, Sajid

	3.
	Coding
	C# code
	Scripting of game
	1.5 month
	Asim

	4.
	Network Coding
	Networking C#
	Multiplayer connections
	15 days
	Hamza

	5.
	AR Converting
	Convert game to AR
	Convert the game to AR plateform
	15 days
	Sajid

	6.
	Testing and debugging
	Game test
	Testing the game
	15 days
	Hamza

	7.
	Implementation
	Implement game
	Deploy the game
	15 days
	Hamza,Asim

	8.
	Documentation
	Report
	Making report
	15 days
	Hamza,Asim,Sajid



[bookmark: _Toc521939541]Table 1: Roles and Responsibilities

1.7.3. [bookmark: _Toc505635105][bookmark: _Toc505635204][bookmark: _Toc505635303][bookmark: _Toc505635408][bookmark: _Toc505635614][bookmark: _Toc521939429]Gantt Chart
[bookmark: _Toc521939520][image: ]Figure 2: Gantt Chart
1.8. [bookmark: _Toc505635106][bookmark: _Toc505635205][bookmark: _Toc505635304][bookmark: _Toc505635409][bookmark: _Toc505635615][bookmark: _Toc521939430]Report Outline
1. Background
· AR technology invention
· AR devices
· Usage of AR in industrial and commercial purposes
· AR tool kit
· AR applications
2. Motivations and challenges
· Future of augmented reality
· AR in gaming industry
· Advancements in AR
3. Goal and objectives
· Enhancement in AR
· Entertainment through AR
· Making interactive environment

4. Existing solutions
· AR applications
· Market of AR
5. Gap analysis
· Less functionality of AR
· Less multiplayer experience
6. Proposed solution
· True augmented reality experience
· Traditional multiplayer feature
7. Project plan
· Phases of development
· Work break down structure
· Roles and responsibilities
· Time line


[bookmark: _Toc505635107][bookmark: _Toc505635206][bookmark: _Toc505635305][bookmark: _Toc505635410][bookmark: _Toc505635616][bookmark: _Toc521939431]Chapter 2
[bookmark: _Toc505635108][bookmark: _Toc505635207][bookmark: _Toc505635306][bookmark: _Toc505635411][bookmark: _Toc505635617][bookmark: _Toc521939432]Software Requirement Specifications







Chapter 2: Software Requirement Specifications 
2. [bookmark: _Toc505635109][bookmark: _Toc505635208][bookmark: _Toc505635307][bookmark: _Toc505635412][bookmark: _Toc505635618][bookmark: _Toc505636641][bookmark: _Toc505636744][bookmark: _Toc505636847][bookmark: _Toc505636951][bookmark: _Toc505637055][bookmark: _Toc505637788][bookmark: _Toc505637910][bookmark: _Toc519738574][bookmark: _Toc519738687][bookmark: _Toc519740982][bookmark: _Toc439994665][bookmark: _Toc441230972][bookmark: _Toc521939433]
2.1. [bookmark: _Toc505635110][bookmark: _Toc505635209][bookmark: _Toc505635308][bookmark: _Toc505635413][bookmark: _Toc505635619][bookmark: _Toc521939434]Introduction
In this section the documentation of this report is specified. It specifies the purpose, document convention, document scope and also provides a suggestion for the readers of the document.
2.1.1. [bookmark: _Toc439994667][bookmark: _Toc441230973][bookmark: _Toc505635111][bookmark: _Toc505635210][bookmark: _Toc505635309][bookmark: _Toc505635414][bookmark: _Toc505635620][bookmark: _Toc521939435]Purpose 
[bookmark: _Toc439994668][bookmark: _Toc441230974]The main goal or purpose of this document is to define the functionality and purpose of our game. This SRS include all the specifications like design, interface. There requirements and components. The main purpose of this SRS is to provide a complete understanding that what we are building and achieving in this game.
2.1.2. [bookmark: _Toc505635112][bookmark: _Toc505635211][bookmark: _Toc505635310][bookmark: _Toc505635415][bookmark: _Toc505635621][bookmark: _Toc521939436]Document Conventions
[bookmark: _Toc439994669][bookmark: _Toc441230975]The whole document is written in MLA format. Topics introduced in section and subsection headings in a bold text. Highlighting is to point out words in the glossary and italicized text and includes various diagrams like UML, ERD, DFD, CDSD etc.
2.1.3. [bookmark: _Toc505635113][bookmark: _Toc505635212][bookmark: _Toc505635311][bookmark: _Toc505635416][bookmark: _Toc505635622][bookmark: _Toc521939437]Intended Audience and Reading Suggestions
[bookmark: _Toc439994670][bookmark: _Toc441230976]Our project document has been done under the guidance of our supervisor and can be useful for any gaming development team. Student’s who wants to write document related to this project. After reading this project developer and project managers completely understand with SRS of this game. This SRS document ensures the game’s adherence of project manager to our original vision.
2.1.4. [bookmark: _Toc505635114][bookmark: _Toc505635213][bookmark: _Toc505635312][bookmark: _Toc505635417][bookmark: _Toc505635623][bookmark: _Toc521939438]Product Scope
The product scope with the passage of time technology is advancing to the better way. Over the past century in the field of gaming there is a big enhancement occurring. Peoples want the technology that is more interactive revolutionary. This document includes the formal requirements of our game “Fight Club”. This document describes the system features and internal requirement specification of our game. In this era the industries willing to adapting full scale AR technology. This technology will increase become more presents in user’s daily life.

2.1.5. [bookmark: _Toc439994672][bookmark: _Toc441230977][bookmark: _Toc505635115][bookmark: _Toc505635214][bookmark: _Toc505635313][bookmark: _Toc505635418][bookmark: _Toc505635624][bookmark: _Toc521939439]References
https://www.udemy.com/unity3d-create-an-augmented-reality-balancing-game/
https://code.tutsplus.com/tutorials/creating-ar-games-on-unity-using-vuforia-part-1--cms-27210
https://diyhacking.com/augmented-reality-app/
https://docs.unity3d.com/Manual/UNet.html
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2.2. [bookmark: _Toc505635116][bookmark: _Toc505635215][bookmark: _Toc505635314][bookmark: _Toc505635419][bookmark: _Toc505635625][bookmark: _Toc521939440]Overall Description
The overall description gives the detail about the whole features and systems of our project.
2.2.1. [bookmark: _Toc439994674][bookmark: _Toc441230979][bookmark: _Toc505635117][bookmark: _Toc505635216][bookmark: _Toc505635315][bookmark: _Toc505635420][bookmark: _Toc505635626][bookmark: _Toc521939441]Product Perspective
[bookmark: _Toc439994675][bookmark: _Toc441230980][bookmark: _Toc505635118][bookmark: _Toc505635217][bookmark: _Toc505635316][bookmark: _Toc505635421][bookmark: _Toc505635627]The development of a software from nothing to it’s released position is an important physical act from any software development company. It has need of much money put into business in terms of hard work and price and also makes more fixed the belief person for whom one does work sense of being mixed up, knowledge about person for whom one does work market (example: Google play). We have got facts together some interesting articles from the web. The development of any software or game in software industry is an important goal of any software solution company.
Product Functions
[image: ]
[bookmark: _Toc521939521][bookmark: _Toc439994676][bookmark: _Toc441230981]Figure 3: Product functions
2.2.2. [bookmark: _Toc505635119][bookmark: _Toc505635218][bookmark: _Toc505635317][bookmark: _Toc505635422][bookmark: _Toc505635628][bookmark: _Toc521939442]User Classes and Characteristics
[bookmark: _Toc439994677][bookmark: _Toc441230982]This is the role playing shooting game that kills the enemy tanks. It is requires to develop the tanks which will be the main characters of the game. 
2.2.3. [bookmark: _Toc505635120][bookmark: _Toc505635219][bookmark: _Toc505635318][bookmark: _Toc505635423][bookmark: _Toc505635629][bookmark: _Toc521939443]Operating Environment
These are the operating environments and software’s for our game “Fight Club”. Firstly we use two operating environments.
1. IOS 7.0 and above
2. Android 4.0 and above
[bookmark: _Toc439994678][bookmark: _Toc441230983]We also used unity 3d for testing our game project “Fight Club”.
2.2.4. [bookmark: _Toc505635121][bookmark: _Toc505635220][bookmark: _Toc505635319][bookmark: _Toc505635424][bookmark: _Toc505635630][bookmark: _Toc521939444]Design and Implementation Constraints
[bookmark: _Toc439994679][bookmark: _Toc441230984]There are three stages to development of our game.
1. Coding and scripting
In this stage we done the following things
· Scene setup
· Tanks creation and control
· Camera control
· Tank health
· Shell creation
· Firing shells
· Game managers
· Audio mixing
2. Networking for multiplayer
In this stage we done the servers creation setup and develop connection scenarios for multiplayer system.
3. Convert to AR
In this stage we have convert our game to AR technology.
2.2.5. [bookmark: _Toc505635122][bookmark: _Toc505635221][bookmark: _Toc505635320][bookmark: _Toc505635425][bookmark: _Toc505635631][bookmark: _Toc521939445]User Documentation
[bookmark: _Toc439994680][bookmark: _Toc441230985]The complete user documentation is provided on unity website tutorials.

2.2.6. [bookmark: _Toc505635123][bookmark: _Toc505635222][bookmark: _Toc505635321][bookmark: _Toc505635426][bookmark: _Toc505635632][bookmark: _Toc521939446]Assumptions and Dependencies
We are assuming that the developed game will be working correctly with AR real world environment. The unity will be responsible for the construction of game and testing implementation.

2.3. [bookmark: _Toc439994682][bookmark: _Toc441230986][bookmark: _Toc505635124][bookmark: _Toc505635223][bookmark: _Toc505635322][bookmark: _Toc505635427][bookmark: _Toc505635633][bookmark: _Toc521939447][bookmark: _Toc441230987]External Interface Requirements
2.3.1. [bookmark: _Toc505635125][bookmark: _Toc505635224][bookmark: _Toc505635323][bookmark: _Toc505635428][bookmark: _Toc505635634][bookmark: _Toc521939448]User Interfaces
[bookmark: _Toc439994684][bookmark: _Toc441230988]All game has a menu so is can be user friendly enough and gamers can easily put into effect their need. The Menu is also an important thing while making come into existence the SRS document part. In this SRS document part; we have used the menu quick-shot in the user done. These quick-shots are based on the menu of the game.
[image: ]
[bookmark: _Toc521939522]Figure 4: User Menu
2.3.2. [bookmark: _Toc505635126][bookmark: _Toc505635225][bookmark: _Toc505635324][bookmark: _Toc505635429][bookmark: _Toc505635635][bookmark: _Toc521939449]Hardware Interfaces
“Fight Club” is built for mobile gaming and specially designed for android and IOS platform for the better far experience in game. Game locally stored in device storage and while developing the game we test and debug our game in Unity Engine as well as smart phone devices. This game is totally based on 3D environment so its uses the three-dimensional graphics library and OpenGL libraries as well as in hardware sense its uses the built-in GPU and ARM based CPU which control the performance and maintained the game application. Our game also uses the camera interface to create a visual 3D environment in a real time.
[image: ]
[bookmark: _Toc521939523]Figure 5: Hardware Interface
2.3.3. [bookmark: _Toc439994685][bookmark: _Toc441230989][bookmark: _Toc505635127][bookmark: _Toc505635226][bookmark: _Toc505635325][bookmark: _Toc505635430][bookmark: _Toc505635636][bookmark: _Toc521939450]Software Interfaces
[bookmark: _Toc439994686][bookmark: _Toc441230990][bookmark: _Toc505635128][bookmark: _Toc505635227][bookmark: _Toc505635326][bookmark: _Toc505635431][bookmark: _Toc505635637]“Fight Club” has been developed using a series of game development tools.
Working tools and platform
· Unity3D
· Blender 3D
· Android Software development kit for applications on the Android platform. 
· Xcode for the development of iOS applications.
2.3.4. [bookmark: _Toc521939451]Communications Interfaces
[bookmark: _Toc439994687][bookmark: _Toc441230991]As we know this game is a Multiplayer game so this game must need an internet connection to play with other players. By hosting a server and connect a server you must need an internet connection. User can easily download this game from app store for android and iOS. In Android it smoothly runs in an Android Jellybean or above Android OS and for iPhone it suites iPhone 5 or above devices like iPhone X.
2.4. [bookmark: _Toc505635129][bookmark: _Toc505635228][bookmark: _Toc505635327][bookmark: _Toc505635432][bookmark: _Toc505635638][bookmark: _Toc521939452][bookmark: _Toc439994688][bookmark: _Toc441230992]System Features
This System is designed in 3 layers:
· Main Menu
· Multiplayer Lobby
· Main Scene
2.4.1. [bookmark: _Toc521939453]Main Menu Functions
2.4.1.1. [bookmark: _Toc505635131][bookmark: _Toc505635230][bookmark: _Toc505635329][bookmark: _Toc505635434][bookmark: _Toc505635640][bookmark: _Toc521939454]Description and Priority
It is the main and basic part of the function that directs to the other part of this game. It’s the first scene of our game called the User Interface of our game and the basic component of any game. It contains the following menus:
· MULTIPLAYER
· OPTIONS
· QUIT
2.4.1.2. [bookmark: _Toc505635132][bookmark: _Toc505635231][bookmark: _Toc505635330][bookmark: _Toc505635435][bookmark: _Toc505635641][bookmark: _Toc521939455]Stimulus/Response Sequences
[image: ]

[bookmark: _Toc521939524]Figure 6: System Feature 1

2.4.1.3. [bookmark: _Toc505635133][bookmark: _Toc505635232][bookmark: _Toc505635331][bookmark: _Toc505635436][bookmark: _Toc505635642][bookmark: _Toc521939456]Functional Requirements
This section contains all the functionality of the main menu in detail
REQ-SF1-1: By clicking MULTIPLAYER button scene jumps to the main lobby manager in which you create or join your game.
REQ-SF1-2: By clicking option you get jump through the volume control
[bookmark: _Toc439994689][bookmark: _Toc441230993]REQ-SF1-3: By clicking quit button game terminates.	
2.4.2. [bookmark: _Toc521939457]Multiplayer Lobby
2.4.2.1. [bookmark: _Toc505635135][bookmark: _Toc505635234][bookmark: _Toc505635333][bookmark: _Toc505635438][bookmark: _Toc505635644][bookmark: _Toc521939458]Description and Priority
This game scene contains the Network lobby management in which user host the server and join the server in a lobby.
2.4.2.2. [bookmark: _Toc505635136][bookmark: _Toc505635235][bookmark: _Toc505635334][bookmark: _Toc505635439][bookmark: _Toc505635645][bookmark: _Toc521939459]Stimulus/Response Sequences

[image: ]
[bookmark: _Toc521939525]Figure 7: System Feature 2
2.4.2.3. [bookmark: _Toc505635137][bookmark: _Toc505635236][bookmark: _Toc505635335][bookmark: _Toc505635440][bookmark: _Toc505635646][bookmark: _Toc521939460]Functional Requirements
One user must create the server to join the game otherwise game will not be play.
REQ-SF2-1: by creating server user can host its server and able other players to join with him.	
REQ-SF2-2: by joining server you see the list of server hosted and after connect with your selected server to join and play the game. Before joining its necessary any player hosting the game
2.4.3. [bookmark: _Toc521939461]Main Scene
2.4.3.1. [bookmark: _Toc441230994][bookmark: _Toc439994690][bookmark: _Toc521939462]Description and Priority
This main scene contains the complete game environment and our player this is the final scene and core of the game without it it’s not possible we play a game





2.4.3.2. [bookmark: _Toc521939463]Stimulus/Response Sequences

                            [image: ]
[bookmark: _Toc521939526]Figure 8: System Feature 3
2.4.3.3 Functional Requirement
For the movement of the tank it’s necessary to require a controller to fire and for the       movement of player tank.
REQ-SF2-1: touch the virtual joystick trigger the fire function of a tank
REQ-SF2-1: By rotating the joystick Tank changes his axis.
2.5. [bookmark: _Toc505635139][bookmark: _Toc505635238][bookmark: _Toc505635337][bookmark: _Toc505635442][bookmark: _Toc505635648][bookmark: _Toc521939464]Other Nonfunctional Requirements
2.5.1. [bookmark: _Toc441230995][bookmark: _Toc505635140][bookmark: _Toc505635239][bookmark: _Toc505635338][bookmark: _Toc505635443][bookmark: _Toc505635649][bookmark: _Toc521939465]Performance Requirements
We can use 5 different methods for boosting game’s performance.
1. Reduce scene load time
2. CPU optimization
3. Object polling
4. Profiler
5. Using check list
With the help of these five methods we can achieve maximum performance of our game in unity 3d.
[bookmark: _Toc439994691][bookmark: _Toc441230996]
2.5.2. [bookmark: _Toc505635141][bookmark: _Toc505635240][bookmark: _Toc505635339][bookmark: _Toc505635444][bookmark: _Toc505635650][bookmark: _Toc521939466]Safety Requirements
[bookmark: _Toc439994692][bookmark: _Toc441230997]We must need QR code page for playing our game in real world environment with AR. Must have light environment where we run our game in real world environment.
2.5.3. [bookmark: _Toc505635142][bookmark: _Toc505635241][bookmark: _Toc505635340][bookmark: _Toc505635445][bookmark: _Toc505635651][bookmark: _Toc521939467]Security Requirements
[bookmark: _Toc439994693][bookmark: _Toc441230998]We used HTTPs connection for traditional games. The internet connections are not secure because hackers can steal your information from mobile phone and they get information from operating systems in which running your game. The speed Hat allows your avatar move faster than other player. The strong advantage of our game is we are not using the accounts creation and information getting services. In our game user just create the server room and other user can connect with these servers. We are not using any third party connection for our game. We are using traditional gaming TLS connection in which the server generates a random number once and directly send to client for connection. The user have no need to submit passwords for connection. The many popular games of multiplayer networking are using this connection service.
2.5.4. [bookmark: _Toc505635143][bookmark: _Toc505635242][bookmark: _Toc505635341][bookmark: _Toc505635446][bookmark: _Toc505635652][bookmark: _Toc521939468]Software Quality Attributes
[bookmark: _Toc439994694][bookmark: _Toc441230999]The software quality attributes for our game is
1. Performance
Firstly we enlist the resources that are used for our project.
· Cpu
· Memory
· Network bandwidth
· Disk space
There are two types of performance time. 1) feed back time 2) feed through time 
2. Availability
In this section describe what the time are consume for multiplayer connectivity and playing the game. This is improved by testing the game and reduced the time of multiplayer connectivity.


3. Correctness
How the game functions are implemented successfully. When deploying our game the amount of bugs and errors produce in our game.
4. Usability
What is the mechanism which we provide for game playing.
5. Testability
The number of tests in testing phases and also time required for testing. There are many test mechanisms that we are used for our game testing.
6. Security
[bookmark: _Toc439994695][bookmark: _Toc441231000]Controlling the cheat mechanisms in online game.
2.6. [bookmark: _Toc505635145][bookmark: _Toc505635244][bookmark: _Toc505635343][bookmark: _Toc505635448][bookmark: _Toc505635654][bookmark: _Toc521939469]Other Requirements
We have covered almost all the necessary requirements for our document. There are no other requirements of our game project “Fight Club” that we are using in our game.















[bookmark: _Toc505635146][bookmark: _Toc505635245][bookmark: _Toc505635344][bookmark: _Toc505635449][bookmark: _Toc505635655]
[bookmark: _Toc521939470]Chapter 3
[bookmark: _Toc505635147][bookmark: _Toc505635246][bookmark: _Toc505635345][bookmark: _Toc505635450][bookmark: _Toc505635656][bookmark: _Toc521939471]Use Case Analysis































Chapter 3: System Analysis 
This chapter describes the system analysis and models of our game system. These models tell us how the user interacts with the system and what the sequence of activities that occur as the software is used.
3.1. [bookmark: _Toc505635148][bookmark: _Toc505635247][bookmark: _Toc505635346][bookmark: _Toc505635451][bookmark: _Toc505635657][bookmark: _Toc521939472]Use Case Model 
The below table summarize the use case model of our system.

	Level – 0
	Level – 1
	Level – 2

	







Game ( Fight Club )
	




Multiplayer
	
Create Game


	
	
	
List Servers

	
	
	
Direct Connect

	
	
	Back

	
	

Options
	Change Sound/
Music Volume

	
	
	Back

	
	
Quit
	



[bookmark: _Toc521939542]Table 2: Use cases





3.2. [bookmark: _Toc505635149][bookmark: _Toc505635248][bookmark: _Toc505635347][bookmark: _Toc505635452][bookmark: _Toc505635658][bookmark: _Toc521939473]Use Diagram and Use Case Descriptions
[image: ]
[bookmark: _Toc521939527]Figure 9:  Use Case Diagram 
Use Cases Descriptions

The use case descriptions is
Multiplayer
i.
Use Case: Create Game
Primary Actors: Hosting the game
Goal in context: To create a new server in lobby
Precondition:
1. System supports the game configuration
2. The file has been triggered to create a server and lobby screen has appeared
Triggers: The player needs to host a new game
Scenario:
1. Go to main menu of the game
2. Click multiplayer button
3. Network lobby is loaded on system
Exception: Game crushed
ii.
Use Case: List Servers
Primary Actors: Anyone playing the game
Goal in context: To show servers and join the game
Precondition:
1. Server was created before
2. Game must have a internet connection
Triggers: Need to join server
Scenario:
1. Go to main menu of the game
2. Click multiplayer button
3. Network lobby is loaded on system
4. Must have internet connection
5. Join the server in network lobby
6. Ready the player to start a game
Exception:
1. Servers cannot be loaded
2. Problem in server connection
3. Game crushed
iii.
Use Case: Direct Connect
Primary Actors: Anyone playing the game
Goal in context: To directly join the game server
Precondition:
1. Must have server address
2. Must have internet connection
Triggers: Need to join a server
Scenario:
1. Go to main menu of the game
2. Click multiplayer button
3. Select direct connect
4. Enter ip address for server
Exception: 
1. Wrong ip address
2. Server cannot be connected
3. Game crushed
iv.
Use Case: Back
Primary Actors: Anyone playing the game
Goal in context: To exit from network lobby
Precondition: Must be in network lobby
Triggers: Player needs to exit from network lobby
Scenario:
1. Go to main menu of the game
2. Click multiplayer button
3. Network lobby is loaded on system
4. Click back button
Exception: Game crushed
Options
i.
Use Case: Change Sound/ Music Volume
Primary Actors: Anyone playing the game
Goal in context: To change the sound or music volume
Precondition: Player is allowed to change volume of game
Triggers: Player has need to change volume of the game
Scenario:
1. Go to main menu
2. Click on options button
3. Click on sound slider and change the value
4. Music or sound volume is changed
Exception: System is mute mode, cannot increase volume
Quit
i.
Use Case: Quit
Primary Actors: Anyone playing the game
Goal in context: To exit from the game process
Precondition: Player has entered in the game process
Triggers: Player needs to exit the game
Scenario:
1. Go to main menu
2. Click Quit button
3. Game is exited
Exception: Something went wrong.  Cannot exit now


[bookmark: _Toc505635150][bookmark: _Toc505635249][bookmark: _Toc505635348][bookmark: _Toc505635453][bookmark: _Toc505635659]
[bookmark: _Toc521939474]Chapter 4
[bookmark: _Toc505635151][bookmark: _Toc505635250][bookmark: _Toc505635349][bookmark: _Toc505635454][bookmark: _Toc505635660][bookmark: _Toc521939475]System Design







Chapter 4: System Design 
This chapter describes about the system design of our game. This will include the different types of diagrams. These are eleven different types of diagrams of software engineering which we are using for detailed design of our game project “Fight Club”.
4.1. [bookmark: _Toc505635152][bookmark: _Toc505635251][bookmark: _Toc505635350][bookmark: _Toc505635455][bookmark: _Toc505635661][bookmark: _Toc521939476]Architecture Diagram

[image: ]

[bookmark: _Toc521939528]Figure 10: Architecture Diagram of game


4.2. [bookmark: _Toc505635154][bookmark: _Toc505635253][bookmark: _Toc505635352][bookmark: _Toc505635457][bookmark: _Toc505635663][bookmark: _Toc521939477]Entity Relationship Diagram with data dictionary
The entity relationship diagram is not applicable for our project fight club because we are not save any type of data in our database server.
4.3. [bookmark: _Toc505635155][bookmark: _Toc505635254][bookmark: _Toc505635353][bookmark: _Toc505635458][bookmark: _Toc505635664][bookmark: _Toc521939478]Class Diagram

[image: ]


[bookmark: _Toc521939529]Figure 11: Class Diagram
4.4. [bookmark: _Toc505635156][bookmark: _Toc505635255][bookmark: _Toc505635354][bookmark: _Toc505635459][bookmark: _Toc505635665][bookmark: _Toc521939479]Sequence Diagram
[image: ]

[bookmark: _Toc521939530]Figure 12: Sequence Diagram
4.5. [bookmark: _Toc505635158][bookmark: _Toc505635257][bookmark: _Toc505635356][bookmark: _Toc505635461][bookmark: _Toc505635667][bookmark: _Toc521939480]Activity Diagram
[image: ]
[bookmark: _Toc521939531]Figure 13: Activity Diagram
4.6. [bookmark: _Toc505635162][bookmark: _Toc505635261][bookmark: _Toc505635360][bookmark: _Toc505635465][bookmark: _Toc505635671][bookmark: _Toc521939481]Component diagram
[image: ]
[bookmark: _Toc521939532]Figure 14: Component Diagram
4.7. [bookmark: _Toc521939482]Data Flow diagram
[image: ]
[bookmark: _Toc521939533]Figure 15: DFD





[bookmark: _Toc505635163][bookmark: _Toc505635262][bookmark: _Toc505635361][bookmark: _Toc505635466][bookmark: _Toc505635672]

[bookmark: _Toc521939483]Chapter 5
[bookmark: _Toc505635164][bookmark: _Toc505635263][bookmark: _Toc505635362][bookmark: _Toc505635467][bookmark: _Toc505635673][bookmark: _Toc521939484]Implementation







Chapter 5: Implementation 
This chapter covers the implementation of our project features and implementation flow control of our game. This chapter also describes the components, libraries and web services used in our game project. The deployment environment, tools and techniques and coding standards are explained in this chapter that we are using in out game project.  
5.1. [bookmark: _Toc505635165][bookmark: _Toc505635264][bookmark: _Toc505635363][bookmark: _Toc505635468][bookmark: _Toc505635674][bookmark: _Toc521939485]Important Flow Control/Pseudo codes 
We use agile method software engineering technique for developing our project.

[image: ]
[bookmark: _Toc521939534]Figure 16: Agile Diagram

5.2. [bookmark: _Toc505635166][bookmark: _Toc505635265][bookmark: _Toc505635364][bookmark: _Toc505635469][bookmark: _Toc505635675][bookmark: _Toc521939486]Components, Libraries, Web Services and stubs
The Unity components we are used in our game
Mesh
· Mesh filter
· Text mesh
· Mesh renderer
Effects
· Trail renderer
· Line renderer
· Lens flare
· Hallow
Physics
· Rigid body
· Box collider
· Sphere collider
· Capsule collider
· Wheel collider
Navigation
· Nav mesh agent
· Off mesh link
· Nav mesh obstacle
Audio
· Audio source
· Audio listener
· Audio low pass filter
· Audio high pass filter
Rendering
· Skybox
· Gui layer
· Flayer layer
· Light
· Light prob group
· Light prob proxy volume
Layout 
· Canvas
· Canvas group
· Canvas scaler
Scripts 
· Camera control
· Game manager
· Tank lobby
· Tank manager
· Shell explosion
· Tank health
· Tank movement
· Tank setup
· Tank shooting
Network 
· Network identity
· Network lobby manager
· Network lobby player
· Network manager
· Network manager HUD
· Network transform
User interface UI
· Text 
· Image 
· Button
· Input field
· Slider

AR
· AR camera
· Image target
Libraries 
The unity libraries we are used in our game
First we are using unity libraries
1. System
2. Unity engine
3. System.Collections
4. DLLTest
5. System.Collections.Generic
6. UnityEngine.Networking
7. UnityStandardAssets.CrossPlateformInput
8. UnityEngine.Ui
9. UnityEngine.SceneManagement
10. UnityEngine.Audio
Web Services
We used unity multiplayer web services.
· Unet multiplayer service
The Unity system supports most Unity platforms
· Nintendo Switch
· All versions of the Editor and Standalone players
· Mobile platforms: iOS, Android
· WebGL
· Universal Windows Platform






This opens the Multiplayer Services window.
[image: ]
[bookmark: _Toc521939535]Figure 17: Multiplayer services
The Stubs of our project “Fight Club” is that
[image: ]
[bookmark: _Toc521939536]Figure 18: Stub 
5.3. [bookmark: _Toc505635167][bookmark: _Toc505635266][bookmark: _Toc505635365][bookmark: _Toc505635470][bookmark: _Toc505635676][bookmark: _Toc521939487]Deployment Environment
We can deploy our game in any environment but firstly we deploy on android and IOS operating systems. We can potentially deploy our games to a greater variety of devices from tablets to gaming consoles to the latest emerging technologies built around Windows 10 and mobile phone operating systems.
5.4. [bookmark: _Toc505635168][bookmark: _Toc505635267][bookmark: _Toc505635366][bookmark: _Toc505635471][bookmark: _Toc505635677][bookmark: _Toc521939488]Tools and Techniques
[image: ]
Product: Unity Technologies
Tool: Unity 3d
Usage: Game Engine
Work Experiment: Backend and frontend Activity
[image: ]
Product: Blender
Tool: Blender 3d
Usage: 3d models and environment
Work Experiment: To create 3d models
[image: ]
Product: Adobe
Tool: Adobe illustrator
Usage: Create brouchers and templates
Work Experiment: To create brouchers, templates and flayers for report
[image: ]
Product: MonoDevelop
Tool: Mono develop
Usage: Game coding and c# scripting of game
Work Experiment: Game working and backend coding implementation
5.5. [bookmark: _Toc505635169][bookmark: _Toc505635268][bookmark: _Toc505635367][bookmark: _Toc505635472][bookmark: _Toc505635678][bookmark: _Toc521939489]Best Practices / Coding Standards
Naming Conventions
The naming conventions in unity we used
Variables: begins with the lowercase letters. The variables are used to store the game information about any aspects of any state of game.
Classes: Classes are declared with the uppercase letter. The classes are the collection of functions.
Functions: Functions are starts with uppercase letters. Functions are collection of code and they are written once and they can be used as they need in programe.
Scenes
Save: The scene by selecting File->Save As and give the game a name
Indentation
· Emphasize the body of a control statement such a loop or a select statement
· Define the body of a conditional statement
· Define a new scope block
· Three spaces minimum used to indent
Inline Comments: Inline comments explaining the functionalities and codes of the game development
Use of Braces
· Braces are used to delimit the bodies of conditional statements, control constructs, and blocks of scope.
· Braces shall be used even when there is only one statement in the control block.
Compiler Warnings
· Compiler and linker warnings shall be treated as errors and fixed because they often indicate problems which may affect the behavior, reliability and portability of the code.
· The options fully enable the compiler’s code-checking features.
Line Length: Line lengths cannot exceed 72 columns.
Spacing:
· A keyword followed by a parenthesis should be separated by a space.
· A blank space should be appear after each comma in an argument list.
· Casts should be made followed by a blank space.
Wrapping Lines:
· Break after a comma
· Break after an operator
· Prefer higher level breaks to lower level breaks
Variable Declarations: Variable declarations should always be preceded by multiple lines.
1. Coding for efficiency
2. Coding for readability
3. Meaningful error messages
4. Reasonably sized functions and methods
5.6. [bookmark: _Toc505635170][bookmark: _Toc505635269][bookmark: _Toc505635368][bookmark: _Toc505635473][bookmark: _Toc505635679][bookmark: _Toc521939490]Version Control
Unity provides us services to build our game as a team in a different ways but rather than using this we individually complete our tasks in our separate machines and the finally joined all this and build game in a one single machine in which our complete project is up and running. For further any update we fix this issue in the same way we did before.





[bookmark: _Toc505635171][bookmark: _Toc505635270][bookmark: _Toc505635369][bookmark: _Toc505635474][bookmark: _Toc505635680][bookmark: _Toc521939491]Chapter 6
[bookmark: _Toc505635172][bookmark: _Toc505635271][bookmark: _Toc505635370][bookmark: _Toc505635475][bookmark: _Toc505635681][bookmark: _Toc521939492]Testing and Evaluation







Chapter 6: Testing and Evaluation 
This chapter includes some test cases for the game to check if the game works properly in various situations. We are giving four test examples for eight different situations here. In this whole chapter we check each aspect of game according to its performance and appearance. Testing each part of the game part give us a detailed report of our game which gives us a better understanding of game and its life cycle.
6.1. [bookmark: _Toc505635173][bookmark: _Toc505635272][bookmark: _Toc505635371][bookmark: _Toc505635476][bookmark: _Toc505635682][bookmark: _Toc521939493]Use Case Testing
In use case testing we generally test our game covering all aspects.

	User Interface(UI)
	TEST in Landscape/Portrait mode

	
	TEST for animation, movement of character, graphics, Zoom In/Out (all gestures) etc.

	
	There should not be any clipping (cut background)

	
	Test if there is no overlapping of objects

	
	Character should not move out of the screen/specified area

	
	Test for enable and disable images/icons/buttons etc

	
	Font displayed (color, size etc)

	Performance during game
	TEST the loading time of a game

	Core structure of game
	TEST game area, game logic

	
	Menu options

	Multiplayer Functionality in game
	Session expiry test

	
	Test when player 2’s turn is on Player 1 is not able to do actions (should not be able to forfeit also)

	Memory leak
	Check the game when device memory is low

	Check for localization
	Should be Support of different languages

	Device , OS
	Check in supported screen sizes and os versions (basicaly depend upon Client requirement)



[bookmark: _Toc521939543]Table 3: Use Case Testing
6.2. [bookmark: _Toc505635174][bookmark: _Toc505635273][bookmark: _Toc505635372][bookmark: _Toc505635477][bookmark: _Toc505635683][bookmark: _Toc521939494]Equivalence partitioning
	Invalid
	Valid
	Invalid

	Tank Health < 1
	Health in between 1-100
	Tank Health > 100

	Move speed < 100
	Move Speed = 100
	Move Speed >100

	Shot Speed > 50
	Shot Speed = 50
	Shot Speed < 50

	Reload Time > 0.5 
	Reload Time = 0.5
	Reload Time < 0.5

	Spawn Points in level > 4
	Spawn Points in level = 4
	Spawn Points in level < 4

	Fire Damage > 10 
	Fire Damage = 10
	Fire Damage < 10

	Lobby players > 3
	Lobby players 1 – 3
	Lobby players < 1



[bookmark: _Toc521939544]Table 4: Equivalence Partitioning
6.3. [bookmark: _Toc505635175][bookmark: _Toc505635274][bookmark: _Toc505635373][bookmark: _Toc505635478][bookmark: _Toc505635684][bookmark: _Toc521939495]Boundary value analysis
	Invalid (min-1)
	Valid (min, +min, -max, max)
	Invalid (max+1)

	Tank Health (-1)
	Health in between (1-100)
	Tank Health (101)

	Move speed (1-99)
	Move Speed = 100 (100)
	Move Speed (101)

	Shot Speed (-49)
	Shot Speed (50)
	Shot Speed (51)

	Reload Time (0.4)
	Reload Time (0.5)
	Reload Time (0.6)

	Spawn Points in level (3)
	Spawn Points in level (1-4)
	Spawn Points in level (5)

	Fire Damage (9)
	Fire Damage (10)
	Fire Damage (11)

	Lobby players (0)
	Lobby players (1 – 3)
	Lobby players (4)



[bookmark: _Toc521939545]Table 5: Boundary Values

6.4. [bookmark: _Toc505635176][bookmark: _Toc505635275][bookmark: _Toc505635374][bookmark: _Toc505635479][bookmark: _Toc505635685][bookmark: _Toc521939496]Data flow testing
[image: ]
[bookmark: _Toc521939537]Figure 19: Data Flow Testing





6.5. [bookmark: _Toc505635177][bookmark: _Toc505635276][bookmark: _Toc505635375][bookmark: _Toc505635480][bookmark: _Toc505635686][bookmark: _Toc521939497]Unit testing
With the help of unity testing you can avoid from stupid bugs and write a sustainable code for your application. By using unit testing you get the early feedback through series of tests and avoid any type of regression in game and enrooted to object oriented design and create during documentation of your code.
[image: ]
[bookmark: _Toc521939538]Figure 20: Unit Testing
Unity itself provides the features of unit testing of game in its tool. So we ran our script tests for the betterment and find there is no error to be fixed in this code all the scripts to be tested and unity made them clear.
6.6. [bookmark: _Toc505635178][bookmark: _Toc505635277][bookmark: _Toc505635376][bookmark: _Toc505635481][bookmark: _Toc505635687][bookmark: _Toc521939498]Integration testing
Our game consists of total 3 scenes we test all the scenes step by step
[image: ]
In first Scene that is based on UI we test all the buttons and their respective trigger action
[image: ]
In second scene which is based on the network lobby which includes the creation of server and joining of server is test individually.
[image: ]
Above interface includes all the fields to create the server join the server and show the list of complete servers.
[image: ]
By creating server we test our network lobby manager.
Third and Last Scene are the main and final scene of the game that includes the main environment of game in which user can play with each other in a augmented reality environment but for testing we run it in a non-AR environment.
[image: ]
The above image show that our player successfully hosts the server and spawn our player in a map


Now we test it in a AR environment
[image: ]
6.7. [bookmark: _Toc505635179][bookmark: _Toc505635278][bookmark: _Toc505635377][bookmark: _Toc505635482][bookmark: _Toc505635688][bookmark: _Toc521939499]Performance testing
For testing the performance of our game unity itself provide a feature to test the performance of your game using profiler. It can test the gpu and cpu requirement of your game and displays the result right away when you play it in the unity. We can test the CPU usage, rendering unit, memory consumption and many other related things.
[image: ]
[bookmark: _Toc521939539]Figure 21: Performance Testing
6.8. [bookmark: _Toc505635180][bookmark: _Toc505635279][bookmark: _Toc505635378][bookmark: _Toc505635483][bookmark: _Toc505635689][bookmark: _Toc521939500]Stress Testing
In this testing we test the strength of a software by pushing to its limits so that we can came to know about how much this software goes far. In our game we ran a series of test in the unity to test the network stability of game and conclude that how much our network system bear the network clients in the game we ran through different devices hence our lobby have only space of three clients so we test it in different 3 platforms.
[image: ]

[bookmark: _Toc521939540]Figure 22: Stress Testing

Above image show that the all three players is perfectly spawned on there position and causes a no network issue.
[image: ]
Above graph show the transfer of data packets and any type of buffers during multiplayer game.
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Chapter 7: Summary, Conclusion & Future Enhancements 
7.1. [bookmark: _Toc505635183][bookmark: _Toc505635282][bookmark: _Toc505635381][bookmark: _Toc505635486][bookmark: _Toc505635692][bookmark: _Toc521939503]Project Summary
A multiplayer shooting game based on augmented reality environment in which users can play with each other in a same map by scanning a mark with the help of their mobile camera which create a visual environment in a real time in which user can rotate and fire their tank and battle against each other. By using the augmented reality, we cut the method of old traditional mobile gaming which is limit to only screens. This game is affordable for almost everyone and easily be used and create a very interactive and fun environment among the players.
7.2. [bookmark: _Toc505635184][bookmark: _Toc505635283][bookmark: _Toc505635382][bookmark: _Toc505635487][bookmark: _Toc505635693][bookmark: _Toc521939504]Achievements and Improvements
During this process of game development we learnt a lot of skills like :-
· Unity Engine Understanding
· Working with a 3D objects
· Creating an Environments
· Best Coding practices
· Physics
· Dimensions
· C# scripting
· Object oriented coding
· Building and running mobile games in various environments
· Exposure in a gaming field
· Logic behind gaming
· UI/UX designing
· Working with augmented reality in a Unity 3D environment
· Networking fundamentals
· Implement multiplayer feature in a game.
· Creative thinking
These are the achievements and improvements we think we learn so far from this final project and that takes our interest in gaming to take pursue our future with this field.
7.3. [bookmark: _Toc505635185][bookmark: _Toc505635284][bookmark: _Toc505635383][bookmark: _Toc505635488][bookmark: _Toc505635694][bookmark: _Toc521939505]Critical Review 
Fight Club is first of it’s kind that provide the multiplayer augmented reality feature so its takes time to be completely stable. In sense of its networking with servers and among other players its work in a complete normal way but due to increasing of server rooms and players it might be cause some disturbance with the networking.
7.4. [bookmark: _Toc505635186][bookmark: _Toc505635285][bookmark: _Toc505635384][bookmark: _Toc505635489][bookmark: _Toc505635695][bookmark: _Toc521939506]Lessons Learnt
We absorb very much from this project. This project sharpens our skills in Unity Game Engine, designing tools and many management concepts as well as how to deal with a problem and how to stick for finding the solution of any problem until you fond. As well as technical skills this project also enhance our personal development skills such as team working, dedication. We learnt various types of techniques in gaming development for the creation of game. Our passion of making a unique game that contains the enjoyment element in an innovative environment and we succeeded it. We continue our work after this to make it through worldwide. This project is a stepping stone for us in the beginning we don’t even know that if we accomplished it or not but due to our hardworking and research we do it and it’s an achievement for us that motivates us to do better and more.
7.5. [bookmark: _Toc505635187][bookmark: _Toc505635286][bookmark: _Toc505635385][bookmark: _Toc505635490][bookmark: _Toc505635696][bookmark: _Toc521939507]Future Enhancements/Recommendations
So generally, there are many enhancements we want to put in our game i.e.
· Enhance the visual of game
· Adding various maps in game
· Adding a survival mode
· Increase the performance of game
· Make our network servers in a large scale according to user rate
· Adding new tanks
· Create a competition between players.
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[bookmark: _Toc521939509]Appendix A: User Manual 
In the appendix section we describe the different phases of user interface and also describe how user can use our project. Secondly we describe our promotional plan and promotional materials like broucher, banner, standee and other marketing materials. We also describe other interfaces of our game project.
Appendix A: Menu 
Multiplayer
This is the first interface of our game which is based on the menu screen. In this interface user can select a menu for using game feature and playing or processing our game.

[image: ] 
A.1. Create Game
In this section user can create a lobby for hosting a game and give the space to other users in lobby to join the new game.
[image: ]
A.1.1. Join Player
In this section user is waiting for another players to join his lobby or server room for playing the game.

[image: ]
A.1.1.1. Ready
In this section player is connected to other players and ready for playing the game. Player can connect one player or multiple number of players to play the game.
[image: ]



[bookmark: _Toc505637993][bookmark: _Toc521939510]Appendix A: Menu
Multiplayer
This is the first interface of our game which is based on the menu screen. In this interface user can select a menu for using game feature and playing or processing our game.

[image: ]


A.1. List Servers
In this section user can view the server by clicking on view button. Servers are already created.
[image: ]

A.1.1. Join And Ready
In this scenario user can enter the server lobby don’t need to create game because other user created the server lobby. User only view the list of server and can connect any of the server is available for connection.

[image: ]

A.1.1.1.    Game Play
User joined the server and ready to play the game in real time environment.

[image: ]



[bookmark: _Toc521939511]Appendix A: Menu
Multiplayer
This is the first interface of our game which is based on the menu screen. In this interface user can select a menu for using game feature and playing or processing our game.
[image: ]
A.1. Join
In this scenario user can directly connect a player through ip address.
[image: ]

A.1.1. play
User joined the player through ip address and ready to play the game in real time environment.
[image: ]
[bookmark: _Toc521939512]Appendix A: Menu
[bookmark: _Toc521939513]Options 
This interface describes the options menu in our game project.
[image: ]
A.1. Volume Change
The options menu is specified for volume change.
[image: ]




[bookmark: _Toc521939514]Appendix A: Menu
[bookmark: _Toc521939515]Quit 
This scenario is used for leaving our game.
[image: ]
[bookmark: _Toc521939516]Appendix B: Administrator Manual 
There is no administration manual for our game project “Fight Club”.

[bookmark: _Toc521939517]Appendix C: Information / Promotional Material 
This chapter describes about the promotional material that we used for promotion of our game “Fight Club”









C.1. Broacher
[bookmark: _Hlk505637651]
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C.2. Flyer
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C.3. Standee
[image: ]

C.4. Banner
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