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[bookmark: _Toc536228113]Chapter 1
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Chapter 1: Introduction 
This chapter aims to make a brief summary of the methodology used in the creation of our Final Year Game Development Project “Rolling Food” and write up of the project report.
1.1. [bookmark: _Toc505635096][bookmark: _Toc505635195][bookmark: _Toc505635294][bookmark: _Toc505635399][bookmark: _Toc505635605][bookmark: _Toc536228115]Background 
This document explains the complete project report of our Final Year Project, which is developed by the 2 team members of this project i.e. Mahnoor Khan and Hafiz Muhammad Umer. The project is a 2D game with 3D modeling and effects, named Rolling Food. This document is aimed to explain every process involved in the implementation of our Final Year Project. It provides the deep background study of the game development also with the reasons for not considering the alternative ways of creating this game and justification of the decision for our project to build a 2D Game. We make a detailed description of “Unity Game Engine” the main tool used in the creation of our game.
1.2. [bookmark: _Toc505635097][bookmark: _Toc505635196][bookmark: _Toc505635295][bookmark: _Toc505635400][bookmark: _Toc505635606][bookmark: _Toc536228116]Motivations and Challenges 
Despite the economic instability and crisis deeply affecting the world, the analysts published that the game industry has grown at a rate of 57% surprisingly. Even as I type these words, millions of people are playing games in front of their cellphones. In April 2018, Newzoo released the latest quarterly update of its Global Games Market Report service. They forecast that 2.3 billion gamers across the globe will spend $137.9 billion on games in 2018. This represents an increase of +13.3% from the year before, or $16.2 billion. Digital game revenues will take 91% of the global market with $125.3 billion. The reason for this growth can be stated that the game industry can appeal to any user with different tastes.
[bookmark: _Hlk521800367]Not only game development is currently a growing and vibrant market, also one of the many reasons that motivated as to go for such project is that but it also eliminates the need for expensive hardware, and it does not require a big team to develop a 2D game with 3D modeling. Hence, it can generate good revenue, yet saves development cost.
Fitting our game in the games store was the first and the most difficult challenge we faced. In order to find it, it was necessary to study the game development in Unity and mobile game market thoroughly. After getting skilled in “Unity- game development tool”, we studied that what kind of games and trends are currently in place, to know what works and what doesn’t. 
Setting up a good story for our game idea was also a time-consuming thing we faced. It was based on the analysis we made on earlier about current trends. Obviously, we required an idea which was new or least common, yet exciting on games store.

1.3. [bookmark: _Toc505635098][bookmark: _Toc505635197][bookmark: _Toc505635296][bookmark: _Toc505635401][bookmark: _Toc505635607][bookmark: _Toc536228117]Goals and Objectives
Our main objective is to create a 2d game (with a touch of 3D assets) that can run on both Android and iOS devices, by the game creating tool called Unity and programming language C#. Also, that each level is aimed to be a complete level of a scenario of the game with specific challenges, will be asked to the user to complete, after which user can jump on the next level. The user will play as a chef (also as an assistant in higher levels). The objective is to make our game about food delivery with challenges in it. It will be based on a truck that will be a mini restaurant itself and will deliver food around the world. Every level will be based on a different city and with the progress of levels, different and exciting modifications will be done with the truck and with the chef. Also, an assistant will be provided in the higher levels of which skills will be also modified timely. The game will be having 25+ levels with specific challenges with each level, that must be completed to jump to the next level. In this Game, the chef can cook tons of fabulous cuisines and become a top chef o the place of the level. We will use various ingredients to serve lots of delicious dishes and desserts.
The goals of our project include:
· Strategies and challenges that will be enjoyable for all age group users
· Making this available for Android devices (both phones and tabs) and iOS devices (both iPhones and iPads).
· Strategies are supposed to teach the value of money and time management when running a small business.
· Difficulty level increases with the passage of time making it more challenging.
· [bookmark: _Hlk521783347]Make this as fast as possible than 3D games by the idea of using 3D modeling in a 2D game.
· Making users so satisfied and involved with the game that makes them wish to buy in-app purchases game items (powers, food items, truck items, etc.) that user can buy whenever those items are unlocked.
· Provide more than 5 different trucks with different kitchen looks.
· Virtual employees to support the truck management.
· Provide different from different cities and accordingly different dishes.
· Manage the size of the game would be as less as possible so that it can be played offline.
1.4. [bookmark: _Toc505635099][bookmark: _Toc505635198][bookmark: _Toc505635297][bookmark: _Toc505635402][bookmark: _Toc505635608][bookmark: _Toc536228118]Literature Review/Existing Solutions 
The history of game making begins with the development of the first video games created had little entertainment value, and their development focus was separate from user experience, in fact, these games required mainframe computers to play them. OXO, written by Alexander S. Douglas in 1952, was the first computer game to use a digital display. In 1958, a game called Tennis for Two, which displayed its output on an oscilloscope was made by Willy Higginbotham, a physicist working at the Brookhaven National Laboratory. In 1961, a mainframe computer game called Spacewar! was developed by a group of Massachusetts Institute of Technology students led by Steve Russell.
Till now, many advancements in game development have been made and creating and selling games is currently a vibrant business that has peak selling records recently. Following are the successful games made by the same game-creating tool “Unity” that we will as a platform for our game Rolling Food:
· Deus Ex: The Fall.
· Assassin's Creed: Identity.
· Satellite Reign.
· Escape plan.
· Temple Run Trilogy.
· Rust.
· Battlestar Galactica Online.
· Wasteland 2.

1.5. [bookmark: _Toc505635100][bookmark: _Toc505635199][bookmark: _Toc505635298][bookmark: _Toc505635403][bookmark: _Toc505635609][bookmark: _Toc536228119]Gap Analysis
Since the major concern of our game project is to make our game faster than complete 3D games (our game is 2D with 3D but the animations, game effects used are 3D), highly user involved, capable of running on all of the Android cellphones and tabs, iOS iPhones and iPads, and Windows cell phones. Hence, the actual performance of the game is matched with the desired performance of the game. This is done by the right choice of game-development tool, feasible project plan, and skilled development team members. (details of which will be discussed later in this documentation)

1.6. [bookmark: _Toc505635101][bookmark: _Toc505635200][bookmark: _Toc505635299][bookmark: _Toc505635404][bookmark: _Toc505635610][bookmark: _Toc536228120]   Proposed Solution 

[bookmark: _Hlk521791424][bookmark: _Hlk521784617]The game Rolling Food is a 2D game with 3D modeling that is about food delivery and containing exciting and difficult challenges in it. It is based on a truck that is a mini restaurant itself and delivers food around the world. Every level is based on a different city and with the progress of levels, different and exciting modifications is done with the truck and with the chef. Also, an assistant is provided in the higher levels whose which skills will be also modified timely. The game has 25+ levels with specific challenges with each level, that must be completed in order to jump to the next level. In this Game, the chef can cook tons of fabulous cuisines and become a top chef in this addictive time-management food truck cooking game. The truck will travel across the world and spread the Rolling Food Craze. We will use various ingredients to serve lots of delicious dishes and desserts. In this game, we are giving strategic missions to users that are interesting and will teach the value of money and time management when running a small business. This game is exciting for both kids and adults. It involves strategic planning, needed to complete levels, and we have also included daily challenges that if successfully completed, different rewards will be gifted as a result to the users. And also, it includes in-app purchases game items (powers, food items, truck items, etc) that user can buy whenever those items are unlocked.
The idea of this game is not very common, the concept of food trucks with multiple colors and powers is either not or rarely available in any game. Moreover, it has multiple kitchen looks. For good graphics, we are willing to use the 3D Model characters with 3D effect images, in our 2D game. The idea of this is to have a game that is reduced and compressed size wise, as compared to a completely 3D game. Most of the games of this standard are online i.e. they need an internet connection to be played, but this game will be able to play offline. Also, our game has a huge group of users as it will be able to run on Android devices (both phones and tabs) and iOS devices (both iPhones and iPads).

1.7 [bookmark: _Toc505635611][bookmark: _Toc505635405][bookmark: _Toc505635300][bookmark: _Toc505635201][bookmark: _Toc505635102][bookmark: _Toc536228121]    Project Plan
Creating mobile games is a complicated task that involves the expertise of many skilled professionals from various disciplines including computer science, art, and media design and business. The pressure on game development to get to market as quickly as possible means that there are often schedule overruns with correspondingly poor time estimation. Classic software engineering issues associated with game development can include requirements management, configuration management, and verification and validation; these problems can be magnified by geographically distributed teams. So, the Project Plan for our Final Year Project Rolling Food is given the most importance. The major concern of our planning is game development phase. Our Project Plan for the development phase of our project is to follow the “Spiral Model” that will allow us the flexibility, iterations, and interactivity which must be needed for a quality game development. During the development of the game on Unity and Visual Studio platforms, many processes like testing will be performed over and over again. Also, the game has several features and for each feature, the steps of the Spiral Model has been repeated, which means each iteration of Spiral Model has resulted output of one feature. It has also happened to repeat the steps for the same feature of the game for the betterment or correction (that is what Spiral Modelling is actually known for).
The steps are: 
Planning 
Designing
Implementation
Play-Test
Evaluation
with Risk Management in each step.
The following is a pictorial representation of the steps of Spiral Modelling used for the development of our Final Year Project-Rolling Food. That will allow us the flexibility, iterations, and interactivity which must be needed for a quality game development. Rough-Sketch of Project Plan for processes used: 


[bookmark: _Toc536227266]Fig. 1 Spiral Modeling for the Rolling Food

1.7.1 [bookmark: _Toc505635103][bookmark: _Toc505635202][bookmark: _Toc505635301][bookmark: _Toc505635406][bookmark: _Toc505635612][bookmark: _Toc536228122]Work Breakdown Structure
The following chart explains the Work Breakdown Structure of our game project i.e. the critical work elements, tasks, and processes, of our project are illustrated to portray their relationships to each other and to the project as a whole.


[bookmark: _Toc536227267]	Fig. 2 Work Breakdown Structure


1.7.2 [bookmark: _Toc505635104][bookmark: _Toc505635203][bookmark: _Toc505635302][bookmark: _Toc505635407][bookmark: _Toc505635613][bookmark: _Toc536228123]Roles & Responsibilities Matrix
The following table explains the participation of project members and their roles in completing tasks or deliverables for the Final Year Project Rolling Food:



[bookmark: _Toc534601040]Table 1 Roles & Responsibilities Matrix
	WBS #
	WBS Deliverable
	Activity #
	Activity to Complete the Deliverable
	Duration
(# of Days)
	Responsible Team Member(s) & Role(s)

	1
	Project Training 
	1



2


	Training for the gain of skills in Game development tool “Unity”

Training for the gain of skills in Game designing tool “Adobe Illustrator”

	40
	Mahnoor Khan



Muhammad Umer

	2
	Project Planning
	1

2


3



4
	Create Vision Document

Setting tasks between the team members

Creating WBS & Gantt Chart to manage time efficiently

Documenting Project proposal
	10
	Mahnoor Khan
Muhammad Umer

	3
	Research
	1


2

3
	Research mobile game market thoroughly and scope
Research on trending games
Mechanic Research
	7
	Mahnoor Khan
Muhammad Umer

	4
	Graphics 
Designing
	1



2
3

	Ideas collection of graphics by the Inspiration from other games
Designing Graphics
Finalizing Graphics
	7
	Mahnoor Khan
Muhammad Umer

	5
	Development
	1
2
3

4
5

	Prototyping
Coding
Testing of modules and integration
Outcome
Last check and documentation
	65
	Mahnoor Khan
Muhammad Umer

	6
	Testing
	1
2
3
4
5
	Component Testing 
Integration Testing
Use case Testing
Compatibility Testing
Deployment Testing 
	10
	Mahnoor Khan
Muhammad Umer

	7
	Documentation
	1
2
	Completing the Diagrams 
Formalizing the documentation
	17
	Mahnoor Khan
Muhammad Umer





1.7.3 [bookmark: _Toc505635105][bookmark: _Toc505635204][bookmark: _Toc505635303][bookmark: _Toc505635408][bookmark: _Toc505635614][bookmark: _Toc536228124]Gantt Chart
The following Gantt chart (created using Microsoft Excel) is a graphical depiction of our project schedule. It's is a type of bar chart that shows the start and finish dates of several elements of a project.
Here, the starting edge of the orange bar represents the starting date of the specific process, while end edge of the orange bar represents the time when that specific process ends.

[bookmark: _Toc536227268]Fig. 3 Gantt Chart Rolling Food


[bookmark: _Toc505635107][bookmark: _Toc505635206][bookmark: _Toc505635305][bookmark: _Toc505635410][bookmark: _Toc505635616]





[bookmark: _Toc536228125]Chapter 2
[bookmark: _Toc505635108][bookmark: _Toc505635207][bookmark: _Toc505635306][bookmark: _Toc505635411][bookmark: _Toc505635617][bookmark: _Toc536228126]Software Requirement Specifications
[bookmark: _Toc505635109][bookmark: _Toc505635208][bookmark: _Toc505635307][bookmark: _Toc505635412][bookmark: _Toc505635618][bookmark: _Toc505636641][bookmark: _Toc505636744][bookmark: _Toc505636847][bookmark: _Toc505636951][bookmark: _Toc505637055][bookmark: _Toc505638039][bookmark: _Toc505638127][bookmark: _Toc505638215][bookmark: _Toc505638437][bookmark: _Toc523005100][bookmark: _Toc523005352][bookmark: _Toc523009403][bookmark: _Toc523876803][bookmark: _Toc534252720][bookmark: _Toc534253134][bookmark: _Toc534253322][bookmark: _Toc534253537][bookmark: _Toc439994665][bookmark: _Toc441230972]

[bookmark: _Toc505635110][bookmark: _Toc505635209][bookmark: _Toc505635308][bookmark: _Toc505635413][bookmark: _Toc505635619][bookmark: _Toc536228127]2.1 Introduction
          Explains the Software specification and Requirements of the game Rolling Food, for the successful deployment.
2.1.1 [bookmark: _Toc439994667][bookmark: _Toc441230973][bookmark: _Toc505635111][bookmark: _Toc505635210][bookmark: _Toc505635309][bookmark: _Toc505635414][bookmark: _Toc505635620][bookmark: _Toc536228128][bookmark: _Toc439994668][bookmark: _Toc441230974][bookmark: _Toc505635112][bookmark: _Toc505635211][bookmark: _Toc505635310][bookmark: _Toc505635415][bookmark: _Toc505635621]Purpose 
This chapter will serve to formalize and document the requirements of our Final Year Project “Rolling Food”. Upon approval, this document will serve as a complete explanation and an agreement that the elicited requirements fully specify the functions and behaviors required for our game to be developed. It will additionally be used to evaluate the solutions proposed during the modeling phase and validate the implementation during the development phase of this game.

2.1.2 [bookmark: _Toc536228129]Document Conventions
[bookmark: _Toc439994669][bookmark: _Toc441230975]          This document follows the Calibri format and the font size is 11. The bold-faced text has been used to emphasize sections and italicized text is used to label and recognize diagrams. And the all text is Justified.
2.1.3 [bookmark: _Toc505635113][bookmark: _Toc505635212][bookmark: _Toc505635311][bookmark: _Toc505635416][bookmark: _Toc505635622][bookmark: _Toc536228130]Intended Audience and Reading Suggestions
          The document is mainly created for the approval of our Final Year Project of Software Engineering and hence the main intended audience is the approval panel of the Superior University that will declare the status of our project. Also, the documentation may help the team members (Mahnoor Khan & Muhammad Umer) to keep a track of all aspects (features, processes used, model used, risks identified, risks reasons, processes used to remove risks) of the game application and that will help for future improvements and updates in the game and may also be essential when the team members may create a similar project. It may also help the user to understand the project in detail.
2.1.1 [bookmark: _Toc536228131]Project Scope
[bookmark: _Toc439994672][bookmark: _Toc441230977]           Our main objective is to create a 2d game with 3D modeling that can run on both Android and iOS devices, by the game creating tool called Unity and programming language C#. Also, that each level is aimed to be a complete level of a scenario of the game with specific challenges, will be asked to the user to complete, after which user can jump on the next level. The user will play as a chef (also as an assistant in higher levels). The objective is to make our game about food delivery with challenges in it. It is based on a truck that is a mini restaurant itself and will deliver food around the world. Every level is based on a different city and with the progress of levels, different and exciting modifications will be done with the truck and with the chef. Also, an assistant is provided in the higher levels of which skills will also be modified timely. The game has 25+ levels with specific challenges with each level, that must be completed to jump to the next level. In this Game, the chef can cook tons of fabulous cuisines and become a top chef of the place of the level. We will use various ingredients to serve lots of delicious dishes and desserts.
          The scope of our project includes:
· Strategies and challenges that will be enjoyable for all age group users
· Making this available for Android devices (both phones and tabs) users and iOS devices (both iPhones and iPads) users.
· Strategies is supposed to teach the value of money and time management when running a small business.
· Make this as fast as possible than 3D games by the idea of using 3D modeling in a 2D game.
· Manage the size of the game would be as less as possible so that it can be played offline.
· Difficulty level increases with the passage of time making it more challenging.
· Making users so satisfied and involved with the game that makes them wish to buy in-app purchases game items (powers, food items, truck items, etc) that user can buy whenever those items are unlocked.
· Provide more than 5 different trucks with different kitchen looks and equipment.
· Virtual employees to support the truck management.
· Provide different levels with different cities and accordingly different dishes.
[bookmark: _Toc439994673][bookmark: _Toc441230978]
2.2 [bookmark: _Toc505635116][bookmark: _Toc505635215][bookmark: _Toc505635314][bookmark: _Toc505635419][bookmark: _Toc505635625][bookmark: _Toc536228132]Overall Description
Following points explain the Overall Description of the project:

2.2.1 [bookmark: _Toc439994674][bookmark: _Toc441230979][bookmark: _Toc505635117][bookmark: _Toc505635216][bookmark: _Toc505635315][bookmark: _Toc505635420][bookmark: _Toc505635626][bookmark: _Toc536228133]Product Perspective
While our project Rolling Food, itself is not a continuation of any predecessor, its implementation is made possible through the game development tool Unity and its ability to compile and build updation for use on both iPhones and Android mobile devices. Although it’s not a continuation but inspired by different games available on games store.
[bookmark: _Hlk521783948][bookmark: _Toc439994675][bookmark: _Toc441230980]          Since smartphones these days are full of tons of games, therefore, one of our goals while designing the game is to be able to let the user understand the gameplay at the first look no matter how often and how least he opens the game, we are achieving this by showing the control guide screen every time at the beginning of the game, hence engaging the user every time with the game. We have tried to avoid creating the story primarily because the users (especially when it comes to small smartphone games) find it really annoying instead our game model focuses on gaining the score by achieving the difficulty level. The game would allow the users to pause the game by stopping the frames being executed, so it wouldn’t create aggressive feedback like recently hyped game flappy bird did.
2.2.2 [bookmark: _Toc505635118][bookmark: _Toc505635217][bookmark: _Toc505635316][bookmark: _Toc505635421][bookmark: _Toc505635627][bookmark: _Toc536228134] Product Functions
[bookmark: _Toc439994676][bookmark: _Toc441230981]Following Are the Major Features of the game:
·  Rolling Food is a 2D game with 3D modeling i.e. the game is coded as 2D but the animations, game effects used will be 3D. Make this as fast as possible than 3D games by the idea of using 3D modeling in a 2D game.
· The game is able to run on Android devices (both tabs and phones), iOS devices (both iPads and iPhones).
· The user will play as a chef/chef assistant in the game and will deliver food to its customers.
· Since it is based on a truck that is a mini restaurant itself and delivers food around the world, hence, every level is based on a different city i.e. each time you pass a level, the game will provide a new place graphics with the different type of foods that is to be delivered.
· Also, an assistant has provided in the higher levels whose which skills will be also modified timely.
· with the progress of levels, different and exciting modifications will be done with the truck and with the chef. 
· The game has 25+ levels with specific challenges with each level, that must be completed in order to jump to the next level.
· the chef can cook tons of fabulous cuisines and become a top chef in this addictive time-management food truck cooking game. We will use various ingredients to serve lots of amazing recipes of delicious dishes and desserts like Coffee, Pizza, Sandwich, Cake, BBQ, Burger, French Fries, ice cream and shakes.
· It involves strategic planning, needed to complete levels, and will also include daily challenges that if successfully completed, different rewards will be gifted as a result to the users.
·  it includes in-app purchases game items (powers, food items, truck items, etc) that user can buy whenever those items are unlocked.
· the game will be able to play offline.
· The game would allow the users to pause the game by stopping the frames being executed.
· difficulty increases with the increase in levels.
2.2.3 [bookmark: _Toc536228135]User Classes
[bookmark: _Toc439994677][bookmark: _Toc441230982]Following are the major classes for our project users:
· iPhone users:
The game will be available for the iPhone users, hence will be available on Apple Store.
· iPad users:
As described above, the game will be available on Apple Store, also the resolution and graphics will be in a wise that will make able to run efficiently on big screens iPads too.
· Android Phone users:
The game will be available for the Android phones users, hence will be available on Play Store.
· Android Tab users:
As described above, the game will be available on Play Store, also the resolution and graphics will be in a wise that will make able to run efficiently on big screens Android Tabs too.
· Kids: 
Kids love when a game provides continuously new and colorful stuff. In this game, we are giving a variety of modifications done with every level that will be joyful for kids. Since it is based on a truck that is a mini restaurant itself and delivers food around the world. Hence, every level is based on a different city .i.e. each time you pass a level, the game will provide a new place graphics with a different type of foods that is to be delivered. Also, will teach kids the value of money and time management.
· Adults:
In this game, we are giving the strategic missions to users that will be interesting and exciting for adults too. Difficulty increases with the increase in levels of the games which will even grab the interest of the adults too.
2.2.4 [bookmark: _Toc536228136]Operating Environment
Unity is an ultimate game development platform having the capability to generate the games for Android devices and iOS devices:
· First, for the development of the game:
-a Windows 10 laptop is required
- with Unity installed in it
- with Visual Studio installed in it
- with Adobe Illustrator installed in it
· After the development of the game, for making the game to be able to run on Android devices (Building game for android phones and tabs):
-An android phone with the latest version of Android OS installed.
· After the development of the game, for making the game to be able to run on iOS devices (Building game for iPhones and iPads):
-A Mac computer running OS X 10.11 or later
-XCode installed in Mac computer
-The latest version of Unity installed in Mac
-An iOS device with the latest version installed.
2.2.5 [bookmark: _Toc439994678][bookmark: _Toc441230983][bookmark: _Toc505635121][bookmark: _Toc505635220][bookmark: _Toc505635319][bookmark: _Toc505635424][bookmark: _Toc505635630][bookmark: _Toc536228137]Design and Implementation Constraints
Following are the constraints related to the implementation and design of our Final Year Project:
•	This game would not be able to run on an android device having less than Android OS Version 4.0 installed.
•	This game would not be able to run on an iOS device having less than iOS Version 6 installed.
•	The game development must be done on Unity of at least Version 1.0 or above, installed in a Windows 10 laptop.
•	The development of game scenes must be done according to the game theme and story.
•	When designing game characters, team member must notice that any famous cartoon or movie character cannot be there game character (Copyright Policy).
The game must complete its development, testing and documentation till the end of 8th Semester (December 2018).
2.2.6 [bookmark: _Toc439994679][bookmark: _Toc441230984][bookmark: _Toc505635122][bookmark: _Toc505635221][bookmark: _Toc505635320][bookmark: _Toc505635425][bookmark: _Toc505635631][bookmark: _Toc536228138]User Documentation
Since our project is a game, which doesn’t require to provide proper documentation to players in order to be played, however:
· We have designed the game that will be able to let the user understand the gameplay at the first look no matter how often and how least he opens the game, we are achieving this by showing the control guide screen every time at the beginning of the game, hence engaging the user every time with the game.
· We will provide the story of the game in the Game Store that can be read before the user downloads the game, that will help the user understand what kind of our game is, what kind of challenges and goals will they face in our game, etc.
2.2.7 [bookmark: _Toc439994680][bookmark: _Toc441230985][bookmark: _Toc505635123][bookmark: _Toc505635222][bookmark: _Toc505635321][bookmark: _Toc505635426][bookmark: _Toc505635632][bookmark: _Ref534255292][bookmark: _Ref534255294][bookmark: _Toc536228139]Assumptions and Dependencies
No special assumptions or dependencies have been identified for our game project Rolling Food, else these basic two, which are the assumptions/dependencies that can affect our Software Requirements:
· Project member availability and performance: There can be some important or emergency cases that can make one our team unavailable, this can have an influence on the performance of development.
· Budget Limitations: Although the idea of developing a game eliminates the need for expensive hardware and it does not require a big team to develop a 2D game with 3D modeling, but any failure in laptops can cause the budget to a get influenced.

2.3 [bookmark: _Toc439994682][bookmark: _Toc441230986][bookmark: _Toc505635124][bookmark: _Toc505635223][bookmark: _Toc505635322][bookmark: _Toc505635427][bookmark: _Toc505635633][bookmark: _Toc536228140][bookmark: _Toc441230987]External Interface Requirements
2.3.1 [bookmark: _Toc505635125][bookmark: _Toc505635224][bookmark: _Toc505635323][bookmark: _Toc505635428][bookmark: _Toc505635634][bookmark: _Toc536228141]User Interfaces
The user interface includes the view of the game world and controls provided to the user:
[bookmark: _Toc439994684][bookmark: _Toc441230988]View of the Game World:
The View of the Game World of Rolling Food is a 2D game with 3D modeling that is about food delivery and \containing exciting and difficult challenges in it. It is based on a truck that is a mini restaurant itself and delivers food around the world. The user will face different levels and every level is based on a different city with different customers and with the progress of levels, the user will enjoy different and exciting modifications that will be done with the truck and with the chef. Also, an assistant will be provided in the higher levels whose which skills will be also modified timely. The game has 25+ levels with specific challenges with each level, that the user must be complete in order to jump to the next level. In this Game, the chef can cook tons of fabulous cuisines and become a top chef in this addictive time-management food truck cooking game. The truck will travel across the world and spread the Rolling Food Craze. We will use various ingredients to serve lots of delicious dishes and desserts.

Controls provided to the user:
The user will be playing the role of the chef/assistant in the game and will deliver food. The chef’s job will be to cook the food according to the instructions that will be provided in the game and then deliver food to the customers within the time given. The earlier the player delivered food to the specific customer, the more points will be granted. The customer will appear continuously during the level and the player will deliver the food to all customer in time, only then the player can pass that specific level. If the level passed, the chef’s skills will be better than previous level i.e. the delivery speed of the chef will be increased. Along with skill increase, the difficulty level of the next level will also increase i.e. customers will appear more quickly and time slot for cooking and delivering food for every customer will be shortened. If the player failed to pass the level, the same level will appear on the screen with the same chef’s skill and difficulty level of the Level.
2.3.2 [bookmark: _Toc505635126][bookmark: _Toc505635225][bookmark: _Toc505635324][bookmark: _Toc505635429][bookmark: _Toc505635635][bookmark: _Toc536228142]Hardware Interfaces
The hardware interfaces are the mobile or tab devices that will make players to be able to play the game.
· iPhones:
The game will be available for the iPhone users, hence will be available on Apple Store.
· iPads:
As described above, the game will be available on Apple Store, also the resolution and graphics will be in a wise that will make able to run efficiently on big screens iPads too.
· Android Phones:
The game will be available for the Android phones users, hence will be available on Play Store.
· Android Tabs:
As described above, the game will be available on Play Store, also the resolution and graphics will be in a wise that will make able to run efficiently on big screens Android Tabs too.
2.3.3 [bookmark: _Toc439994685][bookmark: _Toc441230989][bookmark: _Toc505635127][bookmark: _Toc505635226][bookmark: _Toc505635325][bookmark: _Toc505635430][bookmark: _Toc505635636][bookmark: _Toc536228143]   Software Interfaces
Our game Rolling Stone will be made under a series of game development tools that will serve as the software interfaces:
· [bookmark: _Toc439994686][bookmark: _Toc441230990]First, for the development of the game:
-a Windows 10 laptop is required
- with Unity installed in it
- with Visual Studio installed in it
-with Adobe Illustrator cc installed in it (for game designing)
· After the development of the game, for making the game to be able to run on Android devices (Building game for android phones and tabs):
-An android phone with the latest version of Android OS installed.
· After the development of the game, for making the game to be able to run on iOS devices (Building game for iPhones and iPads):
-A Mac computer running OS X 10.11 or later
-XCode installed in Mac computer
-The latest version of Unity installed in Mac
-An iOS device with the latest version installed.
2.3.4 [bookmark: _Toc505635128][bookmark: _Toc505635227][bookmark: _Toc505635326][bookmark: _Toc505635431][bookmark: _Toc505635637][bookmark: _Toc536228144]   Communications Interfaces
[bookmark: _Toc439994687][bookmark: _Toc441230991]Following are the means of communication with our users:
· Our users will able to rate our game or give a written feedback through the App Store (in case of iPhone users) or PlayStore (in case of Android Users) or Windows Store (in case of Windows phone users)
· The users will be allowed to directly email us to give feedback or report an issue on our email address that will be provided on apps store when downloading our game and also in the game (by clicking on “contact” button).

2.4 [bookmark: _Toc505635129][bookmark: _Toc505635228][bookmark: _Toc505635327][bookmark: _Toc505635432][bookmark: _Toc505635638][bookmark: _Toc536228145]System Features
Following illustrates the organizing of the functional requirements for the game Rolling Food by system features, the major services provided by the game. 
[bookmark: _Toc439994688][bookmark: _Toc441230992]
2.4.1 [bookmark: _Toc505635130][bookmark: _Toc505635229][bookmark: _Toc505635328][bookmark: _Toc505635433][bookmark: _Toc505635639][bookmark: _Toc536228146]System Feature 1
Allow the user to choose between multiple trucks.
2.4.1.1 [bookmark: _Toc505635131][bookmark: _Toc505635230][bookmark: _Toc505635329][bookmark: _Toc505635434][bookmark: _Toc505635640][bookmark: _Toc536228147]Description and Priority
The game has the feature to allow the user to choose between multiple trucks having the unique feature like some trucks can give food delivery in less than 3 sec. Each truck has updated equipment installed in them helping the user in food management. As the game is regarding the delivering food or meal to specific areas that’s why trucks are the most and having high priority.
2.4.1.2 [bookmark: _Toc505635132][bookmark: _Toc505635231][bookmark: _Toc505635330][bookmark: _Toc505635435][bookmark: _Toc505635641][bookmark: _Toc536228148]Stimulus/Response Sequences
To buy the new truck user must have enough coins. The first user has to see ad resulting in free coin, which will help the user to buy the first truck. After reaching the limit, that user can buy the 2nd level truck. Whenever you reached the level that you can buy the updated truck you will get the notification.
           
2.4.1.3 [bookmark: _Toc505635133][bookmark: _Toc505635232][bookmark: _Toc505635331][bookmark: _Toc505635436][bookmark: _Toc505635642][bookmark: _Toc536228149]Functional Requirements
REQ-SF1-1: User truck unlocks the new food items providing more coins, results in more earning.
REQ-SF1-2: Unlocking new trucks will allow the user to deliver food faster. 
[bookmark: _Toc439994689][bookmark: _Toc441230993]REQ-SF1-3: Every city has new food trucks resulting in new food items and challenges.
2.4.2 [bookmark: _Toc505635134][bookmark: _Toc505635233][bookmark: _Toc505635332][bookmark: _Toc505635437][bookmark: _Toc505635643][bookmark: _Toc536228150] System Feature 2
Virtual employee’s
2.4.2.1 [bookmark: _Toc505635135][bookmark: _Toc505635234][bookmark: _Toc505635333][bookmark: _Toc505635438][bookmark: _Toc505635644][bookmark: _Toc536228151]Description and Priority
It’s a middle-level priority number (6). It will enhance the user experience by hiring the virtual employee. This will reduce the waiting time of the user result in more earning.
2.4.2.2 [bookmark: _Toc505635136][bookmark: _Toc505635235][bookmark: _Toc505635334][bookmark: _Toc505635439][bookmark: _Toc505635645][bookmark: _Toc536228152]Stimulus/Response Sequences
Game User need to buy the Virtual Employee at a certain level after having mentioned the number of coins. After having coins, the virtual employee response depends upon the task assigned to him. Every Virtual Employee will reduce minimum 1 Sec of waiting time.
2.4.2.3 [bookmark: _Toc505635137][bookmark: _Toc505635236][bookmark: _Toc505635335][bookmark: _Toc505635440][bookmark: _Toc505635646][bookmark: _Toc536228153]Functional Requirements
Following are the Functional Requirements
REQ-SF2-1: User must have a certain number of coins to buy the virtual employee	
REQ-SF2-2: Virtual Employee will get paid
REQ-SF2-3: VE will reduce the waiting time.	
2.4.3 [bookmark: _Toc505635138][bookmark: _Toc505635237][bookmark: _Toc505635336][bookmark: _Toc505635441][bookmark: _Toc505635647][bookmark: _Toc536228154]System Feature 3 
[bookmark: _Toc441230994][bookmark: _Toc439994690]Time challenge management and Interactive user engagement.
2.4.3.1 [bookmark: _Toc536228155]Description and Priority
It’s one of the most important game features. We are designing the user challenges and interactive user interfaces that will result in an increase of our game players. 
2.4.3.2 [bookmark: _Toc536228156]Stimulus/Response Sequences
The movement of the vehicle and the interaction of this with the user is going to count in this. It stimulates the user to move towards the truck and move away from the truck if food is not delivered on time.
2.4.3.3 [bookmark: _Toc536228157]Functional Requirements
Following are the Functional Requirements
REQ-SF2-1: user can Pause the game and stop it.
REQ-SF2-2: In-app purchases are included to buy the premium trucks and virtual employees
REQ-SF2-3: Can buy our premium city having more complicated missions

2.5 [bookmark: _Toc505635139][bookmark: _Toc505635238][bookmark: _Toc505635337][bookmark: _Toc505635442][bookmark: _Toc505635648][bookmark: _Toc536228158]Other Nonfunctional Requirements
Following is an explanation of non-functional attributes of the project Rolling Food.


2.5.1 Performance Requirements
Based on the capabilities of current phones and tablets, performance should not be an issue. However, phones and tabs with weaker hardware may incur some difficulties and potentially run slower. The game design is tailored in order to give an enjoyable experience on all Android, iOS and Windows phones, regardless of hardware. The functionality of the game is simplistic enough, but not trivial, and the graphics will not be overly detailed so the system does not become slowed down, making it as fast as possible than 3D games by the idea of using 3D modeling in a 2D game.
2.5.2 [bookmark: _Toc439994691][bookmark: _Toc441230996][bookmark: _Toc505635141][bookmark: _Toc505635240][bookmark: _Toc505635339][bookmark: _Toc505635444][bookmark: _Toc505635650][bookmark: _Toc536228159]Safety Requirements
[bookmark: _Toc439994692][bookmark: _Toc441230997][bookmark: _Hlk521811559]Rolling Food will not affect or damage any of the other applications installed on the player’s phone. The game will also not cause any overheating of the player’s phone; therefore, the phone's internal components will not be damaged. Rolling Food should not be played when the player’s attention is divided among multiple tasks to prevent potential harm to the player. The player should take a break after every two hours of continuous play to prevent eyestrain and repetitive strain injury.
2.5.3 [bookmark: _Toc505635142][bookmark: _Toc505635241][bookmark: _Toc505635340][bookmark: _Toc505635445][bookmark: _Toc505635651][bookmark: _Toc536228160]Security Requirements
[bookmark: _Toc439994693][bookmark: _Toc441230998]Rolling Food will not ask for any personal information from the player and will thus be unable to compromise such information. There is no player authentication required to play Rolling Food. The player simply has to download the application in order to start playing Rolling Food. That being said, anyone who has access to the player’s phone will have the ability to play Rolling Food. If any unauthorized player acquires the original player’s phone, that unauthorized player will be able to play Rolling Food. It is the responsibility of the Player to make sure that no unauthorized player/ person will have access to his or her phone.


2.5.4 [bookmark: _Toc505635143][bookmark: _Toc505635242][bookmark: _Toc505635341][bookmark: _Toc505635446][bookmark: _Toc505635652][bookmark: _Toc536228161]Software Quality Attributes
[bookmark: _Toc439994694][bookmark: _Toc441230999]To ensure reliability and correctness, Rolling Food will respond to the player’s commands in a timely manner. When the player makes the food plate deliver, the prefab and transform component of the gameObjects would respond immediately, the player should see the effects of this command within milliseconds not 10 seconds after the effect. For adaptability and flexibility, Rolling Food will automatically save the player’s progress after every level completion. That way, in the event that the player’s phone runs out of battery during game-play, the player can resume game-play at a reasonable starting point. In terms of usability, the graphical user interface is very intuitive for the player to use. The beginning levels of Rolling Food will also slowly introduce each of the unique controls available to the player as well as any other game mechanics the player may need to know to complete the level. In more complicated and elaborate levels, these introductions and hints will not be available because the player will have already been introduced to all the tools needed to complete the level. This method will ensure that the player gradually learns all the game mechanics and also enjoys a challenging game-play experience. Our game focuses on both ease of use and ease of learning while not leaning towards one or the other. Rolling Food should be a game that any player can pick up and play instantly without much downtime in figuring out the controls. The controls are easy and intuitive to use and the player will not be bombarded by having to use all the controls at once in the beginning levels. The gameplay will ease the player into learning and using each of the controls by gradually introducing each control as the player progresses through the game and completes each level. By the end of any given level, the player should be familiar with and fully able to use the controls introduced in that level and all the controls introduced in previous levels.
2.5.5 [bookmark: _Toc505635144][bookmark: _Toc505635243][bookmark: _Toc505635342][bookmark: _Toc505635447][bookmark: _Toc505635653][bookmark: _Toc536228162]Business Rules
The topic 1.7.2 Roles and Responsibilities Matrix in this document explain the Business rules of this Final Year Project Rolling Food.







[bookmark: _Toc505635146][bookmark: _Toc505635245][bookmark: _Toc505635344][bookmark: _Toc505635449][bookmark: _Toc505635655][bookmark: _Toc536228163]Chapter 3
[bookmark: _Toc505635147][bookmark: _Toc505635246][bookmark: _Toc505635345][bookmark: _Toc505635450][bookmark: _Toc505635656][bookmark: _Toc536228164]Use Case Analysis





























Chapter 3: System Analysis 
This chapter provides an understanding for analysis of functions and their interactions with other functions of the game, using Use Case Models. Systems Analysis. It is a process of collecting and interpreting facts, identifying the problems, and decomposition of a system into its components. It is a problem-solving technique we used for our game Rolling Food that helped us improve the functionality and ensured us that all the components of the system work efficiently to accomplish their purpose.




3.1. [bookmark: _Toc505635148][bookmark: _Toc505635247][bookmark: _Toc505635346][bookmark: _Toc505635451][bookmark: _Toc505635657][bookmark: _Toc536228165]Use Case Model 
Following use case diagrams, that are the graphic depiction of the interactions among the elements of a game and actors of the game:
3.1.1 Use Case diagram GamePlayRollingFood


[bookmark: _Toc536227269]                                 		Fig. 4 Use Case Diagram Rolling Food
3.1.2 
  Use Case diagram MenuRollingFood



[bookmark: _Toc536227270]Fig. 5 Use Case Diagram MenuRollingFood
3.1.3 
Use Case diagram SelectWorldRollingFood


[bookmark: _Toc536227271]Fig. 6 Use Case Diagram SelectWorldRollingFood
3.1.4 
Use Case diagram SelectTruckRollingFood




[bookmark: _Toc536227272]Fig. 7 Use Case Diagram SelectTruckRollingFood


3.2. [bookmark: _Toc505635149][bookmark: _Toc505635248][bookmark: _Toc505635347][bookmark: _Toc505635452][bookmark: _Toc505635658][bookmark: _Toc536228166]Fully Dressed Use Cases
The following are the Fully Dressed Use Cases of the game of Rolling Food, that means, this completes all the sections of the use case specifications i.e. the basic flow, the alternative flow, special requirements, Pre/Post specifications are also described.

3.2.1 Fully Dressed Use Case for GameplayRollingFood
[bookmark: _Toc534601041]Table 2 Fully Dressed Use Case GameplayRollingFood 
	Tittle
	GameplayRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.

	Post-conditions
	· The game level has been played by the user.


	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	
1. The level selection screen appears that let Player SelectLevel.
2. The Game Initiates the game play and game environment.
3. The game customer characters appear.
4. Players fill the tray with right items.
5. Player drag the tray to the customer on time.
6. Player collects the coins from the customer and coins added.
7. Player completes the Level.

	Alternate/Extended Flow
	
1. The level selection screen appears that displays levels list let Player SelectLevel.
4.1 If Player select the level that is locked, error message appears.
4.2 If Player select the level that is unlocked, flow transfers to Process ID:2 Game Initiates. 
2. The Game Initiates the game play and the game environment.
3. The game customer characters appear.
3.1 If game customer character appears on the left side, left collider is on.
3.2 The game customer character appears on the right side, right collider is on.
4. Players fill the tray with right items.
4.1 If the player fills the tray with wrong items, tray wasted.
5. Player drags the tray to the customer on time.
5.1 If the player drags tray to the wrong customer, customer serve fails.
5.1 If the player doesn’t drag the tray before the given time to the customer, customer serve fails.
6. Player collects the coins from the customer and coins added.
6.1 Player doesn’t collect coins.
7. Player completes the Level.
7.1 If Player fails the level, Retry Message appears.
7.2 If Player wins the level, MenuRollingFood appears




3.2.2 Fully Dressed Use Case for MenuRollingFood
[bookmark: _Toc534601042]Table 3 Fully Dressed Use Case MenuRollingFood
	Tittle
	MenuRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet/Windows Phone.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.

	Post-conditions
	· The user selected options from the menu (Play/InAppPurchase/RateUs/MoreGames/TruckSelection)
· The user performed options from menu (Play/InAppPurchase/RateUs/MoreGames/TruckSelection)


	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Omer

	Basic Flow
	1. The Game Menu options appears.

	Alternative Flow
	
1.The Game Menu options appears.
1.1 If the Player clicks Play and the flow transfers to UseCase: RollingFood, Process ID:6. Game Initiates.
1.2 If the Player clicks InAppPurchase flow transfers to InAppPurchase
1.3 If the Player clicks RateUs flow transfers to RateUs.
1.4 If the Player clicks MoreGames flow transfers to MoreGames.
1.5 If the Player clicks TruckSelection, flow transfers to TruckSelection.




3.2.3 Fully Dressed Use Case for SelectWorldRollingFood
[bookmark: _Toc534601043]Table 4 Fully Dressed Use Case SelectWorldRollingFood 
	Tittle
	SelectWorldlRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet/Windows Phone.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click world option in the map page.

	Post-conditions
	· The selected world has been opened by the user with new levels controls and environment.

	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Omer

	Basic Flow
	1. The World selection screen appears.
2. The player selects the world.
3. The levels screen of the world appears.

	Alternative Flow
	1. The World selection screen appears.
2. The player selects the world.
2.1 If the player selects the unlocked 
2.1.1 If the player selects the World1, the levels screen of World1 appears.
2.1.2 If the player selects the World1, the levels screen of World2 appears.
2.1.3 If the player selects the World2, the levels screen of World3 appears.
2.1.4 If the player selects the World3, the levels screen of World1 appears.
2.1.5 If the player selects the World5, the levels screen of World5 appears.
2.2 If the player selects the locked level, error message appears. 




3.2.4 Fully Dressed Use Case for SelectTruckRollingFood
[bookmark: _Toc534601044]Table 5 Fully Dressed Use Case SelectTruckRollingFood
	Tittle
	SelectTruckRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must have enough coins to purchase when selecting an unlocked truck.

	Post-conditions
	· The user selected the truck.
· The user purchased the new truck.
· The user played game with the new truck controls and environment


	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	1. The truck selection screen appears.
2. The Player SelectTruck.
3. The player clicks the next button and flow transfers to Process ID:6. Game Initiates.


	Alternative Flow
	1. The truck selection screen appears.
2. The Player SelectTruck.
2.1 If Player selects the Truck that is locked
2.1.1 if the player’s coins less than the purchase price of the Truck, NotEnoughCoins message appears.
2.1.2 if the player player’s coins greater than the purchase price of the Truck, TruckSelected message appears and purchase price deduct from coins.
2.2 If Player selects the Truck that is unlocked, TruckSelected message appears
3. The player clicks the next button and flow transfers to Process ID:6. Game Initiates.



3.2.5 Fully Dressed Use Case for PauseRollingFood
[bookmark: _Toc534601045]Table 6 Fully Dressed Use Case PauseRollingFood
	Tittle
	PauseRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click pause button from the menu.

	Post-conditions
	· The game gets paused

	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	1. Player clicks pause from the menu.
2. Player clicks resume from the menu.



3.2.6 Fully Dressed Use Case for ExitRollingFood
[bookmark: _Toc534601046]Table 7 Fully Dressed Use Case ExitRollingFood
	Tittle
	ExitRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click exit button from the menu.

	Post-conditions
	· The game quits.

	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	1. The player clicks the ExitGame button from the menu.
2. The game exits.



3.2.7 Fully Dressed Use Case for InAppPurchaseRollingFood
[bookmark: _Toc534601047]Table 8 Fully Dressed Use Case InAppPurchaseRollingFood
	Tittle
	InAppPurchaseRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click InAppPurchase button from the menu.
· The cell must be connected to the internet.

	Post-conditions
	· Player purchased the bundle of desire

	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	1. The player clicks the coins the bundle of choice.
2. The pay by the google/ iOS account
3. Coins added

	Alternative Flow
	1. The player clicks the coins bundle of choice.
1.1 The connection error message appears.
2. The pay by the google/iOS account
2.1 Invalid account error
3. Coins added to the players account.




3.2.8 Fully Dressed Use Case for RateUsRollingFood
[bookmark: _Toc534601048]Table 9 Fully Dressed Use Case RateUsRollingFood
	Tittle
	RateUsRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click RateUs button from the menu.
· The cell must be connected to the internet.

	Post-conditions
	· Player rated the game.

	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	1. The player clicks the RateUs button.
2. The game directs to the game account link on playstore/AppStore

	Alternative Flow
	1. The player clicks the RateUs button.
2. The game directs to the game account link on playstore/AppStore
2.1 The connection error message appears.


3.2.9 [bookmark: _Toc505635150][bookmark: _Toc505635249][bookmark: _Toc505635348][bookmark: _Toc505635453][bookmark: _Toc505635659]
Fully Dressed Use Case for MoreGamesRollingFood
[bookmark: _Toc534601049]Table 10 Fully Dressed Use Case MoreGamesRollingFood
	Tittle
	MoreGamesRollingFood

	Primary Actors
	Player

	Secondary Actors
	Games Store

	Stake Holders
	Manager, Coder, Game Players, Games Store

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click MoreGames button from the menu.
· The cell must be connected to the internet.

	Post-conditions
	· Player linked to our games account on the playstore/AppsStore by the game.

	Status
	Developed

	Owner
	Mahnoor Khan, Muhammad Umer

	Basic Flow
	1. The player clicks the MoreGames button.
2. The game directs the player to our game account link on playstore/AppStore

	Alternative Flow
	1. The player clicks the MoreGames button.
2. The game directs the player to our game account link on playstore/AppStore 
2.1 The connection error message appears.















[bookmark: _Toc536228167]Chapter 4
[bookmark: _Toc505635151][bookmark: _Toc505635250][bookmark: _Toc505635349][bookmark: _Toc505635454][bookmark: _Toc505635660][bookmark: _Toc536228168]System Design








Chapter 4: System Design 
From the architecture point of view, maybe the most specific feature of this game is to have a fully 2D logic (i.e. gameplay), but a 3D rendering. Therefore, the GameLogic uses only internal 2D data, and the GameGraphics 3D data, which are construct both with internal 3D contents and the 2D information from the logic. This is emphasizing by the following explanations and diagrams.


4.1. [bookmark: _Toc505635152][bookmark: _Toc505635251][bookmark: _Toc505635350][bookmark: _Toc505635455][bookmark: _Toc505635661][bookmark: _Ref534255337][bookmark: _Toc536228169]Architecture Diagram
Following Architecture Diagram of Rolling Food is a graphical representation to understand, clarify, and communicate ideas about the game structure and the user requirements that the game must support.



[bookmark: _Toc536227273]Fig. 8 Architecture Diagram Rolling Food
4.2. [bookmark: _Toc505635155][bookmark: _Toc505635254][bookmark: _Toc505635353][bookmark: _Toc505635458][bookmark: _Toc505635664][bookmark: _Toc536228170]Class Diagram
The following Class Diagram of our project gives an overview of Rolling Food by displaying its classes, attributes and operations:



[bookmark: _Toc536227274]Fig. 9 Class Diagram Rolling Food


4.3. [bookmark: _Toc505635156][bookmark: _Toc505635255][bookmark: _Toc505635354][bookmark: _Toc505635459][bookmark: _Toc505635665][bookmark: _Toc536228171]Sequence / Collaboration Diagram
The following Sequence Diagram shows game objects interactions arranged in time sequence. It depicts the objects and classes involved in the scenario and the sequence of messages exchanged between the game objects needed to carry out the functionality of the gameplay.


[bookmark: _Toc536227275]Fig. 10 Sequence Diagram Rolling Food

4.4. [bookmark: _Toc505635157][bookmark: _Toc505635256][bookmark: _Toc505635355][bookmark: _Toc505635460][bookmark: _Toc505635666][bookmark: _Toc536228172][bookmark: _Hlk522037588]Operation contracts
The Operations Contracts are explained in a detailed manner in Chapter#3 (Fully Dressed Uses Cases). The Pre-Conditions are the same for every operation of Rolling Food, however the Post-Conditions vary to the operations. Following are the operation contracts for the major operations of the game:

Contract CO1: Rolling Food Gameplay
	Operation Name
	Rolling Food Gameplay

	Cross Reference
	Use Cases: RollingFood

	Pre-conditions
	
· The user must possess iPhone/iPad/Android Phone/Android Tablet/Windows Phone.
· The user must download the game from Apple Games Store/PlayStore/Windows Store.
· The user must install the game after it is downloaded.

	Post-conditions
	
· The game has been played by the user.




Contract CO2: Display Menu
	Operation Name
	Display Menu

	Cross Reference
	Use Cases: MenuRollingFood

	Pre-conditions
	
· The user must possess iPhone/iPad/Android Phone/Android Tablet/Windows Phone.
· The user must download the game from Apple Games Store/PlayStore/Windows Store.
· The user must install the game after it is downloaded.

	Post-conditions
	
· The user selected options from the menu (Settings/Play/InAppPurchase/RateUs/ExitGame)
· The user performed options from menu (settings/ play game/ made purchases/ rated game/ existed game)




Contract CO3: Select Level

	Operation Name
	Select Level

	Cross Reference
	Use Cases: SelectLevelRollingFood

	Pre-conditions
	
· The user must possess iPhone/iPad/Android Phone/Android Tablet/Windows Phone.
· The user must download the game from Apple Games Store/PlayStore/Windows Store.
· The user must install the game after it is downloaded.
· The user must clear a level to jump to the new level.
· The user must fulfill the specific goals to clear the specific level

	Post-conditions
	
· The level has been played by the user with new level controls and environment.
· The user win/loss the level.
· New Level is added to Map level list.




Contract CO4: Select Truck

	Operation Name
	Select Truck

	Cross Reference
	Use Cases: SelectTruckRollingFood

	Pre-conditions
	
· The user must possess iPhone/iPad/Android Phone/Android Tablet/Windows Phone.
· The user must download the game from Apple Games Store/PlayStore/Windows Store.
· The user must install the game after it is downloaded.
· The user must have enough coins to purchase when selecting an unlocked truck.

	Post-conditions
	
· The user selected the truck.
· The user purchased the new truck.
· The user played game with the new truck controls and environment




4.5. [bookmark: _Toc505635158][bookmark: _Toc505635257][bookmark: _Toc505635356][bookmark: _Toc505635461][bookmark: _Toc505635667][bookmark: _Toc536228173]Activity Diagram
The following activity diagram visually presents a series of major actions and the flow of control of our game Rolling Food. It explains the dynamic behavior of our game. The figure of Activity Diagram of Rolling Food is on the next page:


[bookmark: _Toc536227276]Fig. 11 Activity Diagram Rolling Food
4.6. [bookmark: _Toc505635159][bookmark: _Toc505635258][bookmark: _Toc505635357][bookmark: _Toc505635462][bookmark: _Toc505635668][bookmark: _Toc536228174]State Transition Diagram
The following State Transition Diagram explains the states of the Game Rolling Food from the game being started by the player to the game being ended.



[bookmark: _Toc536227277]Fig. 12 State Transition Diagram Rolling Food
4.7. [bookmark: _Toc505635160][bookmark: _Toc505635259][bookmark: _Toc505635358][bookmark: _Toc505635463][bookmark: _Toc505635669][bookmark: _Toc536228175]Component Diagram
The following Component Diagram shows the dependencies and interactions between hardware and software components used in our project game Rolling Food. Every component represents a modular part of our game, for example, includes the script files for the scenes, the game assets, the Game Objects, the hardware used, the setups used, etc. 





[bookmark: _Toc536227278]Fig. 13 Component Diagram Rolling Food


4.8. [bookmark: _Toc505635161][bookmark: _Toc505635260][bookmark: _Toc505635359][bookmark: _Toc505635464][bookmark: _Toc505635670][bookmark: _Toc536228176]Deployment Diagram
The following diagram shows the structure of our game project in its deployed environment i.e. the physical deployment of the components



[bookmark: _Toc536227279][bookmark: _Toc505635162][bookmark: _Toc505635261][bookmark: _Toc505635360][bookmark: _Toc505635465][bookmark: _Toc505635671]Fig. 14 Deployment Diagram Rolling Food
4.9 [bookmark: _Toc536228177]Data Flow diagram
The following Data Flow Diagram (using Yourdon & Coad notations) captures the flow of data in our Rolling Food. The diagram will help in developing an understanding of game’s functionality and what are the different sources of data for game implementation, what different transformations take place on data and what are final outputs generated by these transformations.

4.9.1  Data Flow Diagram Level0:
The following Data Flow Diagram Level0, also known as context diagram is containing one process that generalizes the function of the entire game:


[bookmark: _Toc536227280]Fig. 15 DFD Level0 Rolling Food

4.9.2 
Data Flow Diagram Level1:



[bookmark: _Toc536227281]Fig. 16 DFD Level1 Rolling Food
4.9.3 
Data Flow Diagram Level2:



[bookmark: _Toc536227282]Fig. 17 DFD Level2 Rolling Food











[bookmark: _Toc505635163][bookmark: _Toc505635262][bookmark: _Toc505635361][bookmark: _Toc505635466][bookmark: _Toc505635672][bookmark: _Toc536228178]Chapter 5
[bookmark: _Toc505635164][bookmark: _Toc505635263][bookmark: _Toc505635362][bookmark: _Toc505635467][bookmark: _Toc505635673][bookmark: _Toc536228179]Implementation

Chapter 5: Implementation 
For the implementation of our 2D game with 3D Models used, we will use Unity and Visual Studio as platforms. More than an engine, Unity gives you everything you need to develop quality content, boost your productivity, and connect with your players. The all-in-one editor of Unity offers the latest and best tools for developing, launching and earning revenue from 2D games. From this section onwards, I will be explaining the basics of the implementations of our game project Rolling Food and how it works. Here I will explain the necessary script functions that are required to create this game.
5.1 
 Pseudocode
Following is the Pseudocode of our game Rolling Food, for the basic game play of one scene (written in the C# language):
	
START

1.The game is being opened by the Player and Introduction Game Play starts.
0.  ELSE the Player skips the introduction.
2.The Game Menu options appears.
2.1 IF the Player clicks Play and the flow transfers to Process ID:6. Game Initiates.
2.2 ELSE the Player clicks InAppPurchase.
2.3 ELSE the Player clicks RateUs.
2.4 ELSE the Player clicks MoreGames.
2.5 ELSE the Player clicks Setting.
0.       IF the Player Set Volume.
0. ELSE IF the Player Set Music.
0. [bookmark: _GoBack]ELSE IF the Player Set Notifications.

3.The Map of the game appears that PRINT levels list (completed and locked).

4.The Level Selection screen appears that let Player select the level.
4.1 IF Player select the level that is locked, error message appears.
4.2 ELSE IF Player select the level that is unlocked, flow transfers to Process ID:5 Truck Selection. 

5.The Truck Selection screen appears that let Player select the Truck.
5.1 IF Player selects the Truck that is locked, and the player doesn’t have enough coins to purchase the Truck, error message appears.
5.2 ELSE IF Player selects a Truck that is locked and Player has enough coins to purchase the Truck, flow transfers to Process ID:2.2 InAppPurchase. 
5.3 ELSE IF Player selects a Truck that is unlocked, flow transfers to Process ID:6. Game Initiates

6.The Game Initiates the game play and Player begins to play.

7.Player plays the game with Play Controls.

8.Player completes the Level.
8.1 IF Player fails the level, Retry Message appears.
8.2 ELSE IF Player wins the level, level get add in the map list as completed and flow transfers to Process ID:6. Game Initiates.

9.Player Pauses the game. 
9.1 IF player clicks the Pause button, and then clicks the Resume button, flow transfers to Process ID:6. Game Initiates.
9.2 ELSE IF player clicks the Pause button, and then click the Menu button, flow transfers to Process ID:2 Game Menu. 

10.Player Exists the game.
10.1 IF Player click “No”, flow transfers to Process ID:2 Game Menu. 
10.2 IF Player click “Yes”, game Exits.


 
END

5.2 [bookmark: _Toc505635166][bookmark: _Toc505635265][bookmark: _Toc505635364][bookmark: _Toc505635469][bookmark: _Toc505635675][bookmark: _Hlk536227922][bookmark: _Toc536228180]Components, GameObjects, Variables, C# scripts and scenes
Following are the fundamental building blocks in Unity that will make us able to create Gameplays for Rolling Food:
5.2.1 Components
Components define and control the behavior of GameObjects they are attached to. A simple example would be the creation of a light, which involves attaching a celebration Light Component to a GameObject truck when it clears a game Level. 
Following are different Unity Components that will use to implement our game.
· Collider
· Joint
· Animator
· Canvas
· Sprite
· RigidBody
· Drag
· Scroll
· ParticleSystem
· Prefab
5.2.2 GameObjects
Every kind of content in Unity begins with a GameObject. Any object in our game is a GameObject: characters (Chef, Assistant, Customers), lights, special effects, etc.
5.2.3 Variables
Components have any number of editable properties that can be tweaked via the Inspector window in the editor, and/or via script. In the above example, some properties of the light are the range, color, and intensity.
5.2.4 Scenes
Everything that runs in our game Rolling Food exists in a scene. When we package our game for a platform, the resulting game is a collection of one or more scenes, plus any platform-dependent code we add. A scene, for example, is a level in a game, though we can have multiple levels in one scene file by just moving the player/camera to different points in the scene.
-6 scenes for Menu: a scene for menu and five more scenes for five different options of a menu (Play, InAppPurchase, RateUs, Settings, Exit)
-1 scene for map
-1 scene for level selection
-1 scene for truck selection
-50+ scenes for 25 levels of the game
-1 scene for the level win 
-1 scene for level loss
-and so, on.
5.2.5 C# Scripts
With the use of C# scripts, made us enable to implement your own game logic and behavior by simply applying them to the game objects of our game. For the purpose, Visual Studio is used, connected with Unity. The script Components let us do many things:
-trigger game events, 
-check for collisions,
-apply physics, 
-respond to user input, and much, much more.
5.3 [bookmark: _Toc505635167][bookmark: _Toc505635266][bookmark: _Toc505635365][bookmark: _Toc505635470][bookmark: _Toc505635676][bookmark: _Toc536228181]Deployment Environment
Since our project Rolling Food is a game, hence in the deployment environment, there has been a:
 -a cell phone (iPhone/ Android Phone/ Windows Phone) or a Tablet (iPad/ Android Tablet)
 -with our Game Rolling Food Installed in it.
- The game will be downloaded from the Games Store (PlayStore /Apple Apps Store/Windows Store) and after installation may frequently connected the Games Store when user updates the game, rate the game or buy in-app purchases.


[bookmark: _Toc536227283]Fig. 18 Deployment environment
5.4 [bookmark: _Toc505635168][bookmark: _Toc505635267][bookmark: _Toc505635366][bookmark: _Toc505635471][bookmark: _Toc505635677][bookmark: _Toc536228182]Tools and Techniques
Unity is an ultimate game development platform having the capability to generate the games for Android devices, iOS devices, and Windows phones. It allows the programmer to build a 2D game with 3D effects i.e. the programmer can create a 2D project, as we did, and can apply 3D graphics, at any time and at any stage of development. For the coding of the scenes present in Unity, Visual Studio is used. The Visual Studio IDE lets development teams of all sizes build mobile games, with build services for iOS, Windows, and Android. Provided us rich development tools, that helped us code faster, less error-prone and efficiently with our choice of language.
· First, for the development of the game:
-a Windows 10 laptop is required
- with Unity installed in it
- with Visual Studio installed in it
-with Adobe Illustrator installed in it (game designing)
· After the development of the game, for making the game to be able to run on Android devices (Building game for android phones and tabs):
-An android phone with latest version of Android OS installed.
· After the development of the game, for making the game to be able to run on iOS devices (Building game for iPhones and iPads):
-A Mac computer running OS X 10.11 or later
-XCode supported software installed in Mac computer
-The latest version of Unity installed in Mac
-An iOS device with latest version installed.


5.4.1 Screen Shots During Development-Rolling Food:

[bookmark: _Toc536227284]Fig. 19 Screenshot1


[bookmark: _Toc536227285]Fig. 20 Screenshot2


	







[bookmark: _Toc536227286]Fig. 21 Screenshot3

[bookmark: _Toc536227287]Fig. 22 Screenshot4


[bookmark: _Toc536227288]Fig. 23 Screenshot5

5.5 [bookmark: _Toc505635169][bookmark: _Toc505635268][bookmark: _Toc505635367][bookmark: _Toc505635472][bookmark: _Toc505635678][bookmark: _Toc536228183]Best Practices / Coding Standards
Since using C# language for the coding of our game in Visual Studio, in addition of Unity, following and some coding standards and practices we will follow while implementing our game project:
[bookmark: _Toc536228184]Naming Conventions and Standards
Following Name Conventions and Standards are used while the coding phase of our game:
· Pascal casing: the first character of all words is upper case and the other characters are lower case.
· Camel casing: the first character of all words, except the first word, is upper case and other characters are lower case.
[bookmark: _Toc536228185]Good Programming Practices
We have avoid using too large files. If a file has 300-400 lines of code, we must consider refactoring the code into helper classes. We have avoid writing very long methods. A preferred method of our game has been of 1-60 lines of code. If we had a method more than 70 lines of code, we had must consider refactoring it into separate methods.
[bookmark: _Toc536228186]Comments
Not writing comments for every line of code and every variable declared and only wherever required. Good, readable code will require very few comments and that is what we will do.
[bookmark: _Toc536228187]Exception Handling
We will never do a "catch exception and do nothing." If we happen to hide an exception, we will never know if the exception happened or not. So, in the case of exceptions, we will give a friendly message to the user, but log the actual error with all possible details about the error, including the time it occurred, the method and class name, etc. We will only catch the specific exception, not generic exceptions.
[bookmark: _Toc505635171][bookmark: _Toc505635270][bookmark: _Toc505635369][bookmark: _Toc505635474][bookmark: _Toc505635680][bookmark: _Toc505637972]



[bookmark: _Toc536228188]Chapter 6
[bookmark: _Toc505635172][bookmark: _Toc505635271][bookmark: _Toc505635370][bookmark: _Toc505635475][bookmark: _Toc505635681][bookmark: _Toc505637973][bookmark: _Toc536228189]Testing and Evaluation





Chapter 6: Testing and Evaluation 
This chapter is the software test report of the multiple types of testing phases we faced during the Rolling Food project. It contains the results of tests, which were executed during the testing phases.


6.1. [bookmark: _Toc505635173][bookmark: _Toc505635272][bookmark: _Toc505635371][bookmark: _Toc505635476][bookmark: _Toc505635682][bookmark: _Toc505637974][bookmark: _Toc536228190]Use Case Testing
[bookmark: _Toc534601050]Table 11 UCID001
	Use Case ID
	UCID001

	Title
	MenuRollingFood

	Objective
	To open the menu and the selected option (Settings/Play/InAppPurchase/RateUs/ExitGame) page appears.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click the menu option

	Post-conditions
	· The user selected options from the menu (Settings/Play/InAppPurchase/RateUs/ExitGame) page appears

	Main Success Scenario
	           The Game Menu options page appears.

	A: Actor
S: System
		Steps
	Description

	1
	S:   The Game Menu options page appears.
Play
InAppPurchase
RateUs
ExitGame
Settings
No Adds

	2
	A: The Player clicks Play

	3
	S: the flow transfers to Game Initiates.

	4
	A: The Player clicks InAppPurchase

	5
	S: flow transfers to InAppPurchase

	6
	A: The Player clicks RateUs

	7
	S: flow transfers to RateUs

	8
	A: The Player clicks ExitGame

	9
	S: flow transfers to ExitGame

	10
	A: The Player clicks Settings

	11
	S: flow transfers to Settings

	12
	A: The Player clicks No Adds

	13
	S: flow transfers to No Adds




	Extension
	          N/A



[bookmark: _Toc534601051]Table 12 UCID002
	Use Case ID
	[bookmark: _Hlk534596258]UCID002

	Title
	SelectWorldlRollingFood

	Objective
	To open the selected world.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click the worlds option on the map screen.

	Post-conditions
	· The selected world has been opened by the user with new levels controls and environment.

	Main Success Scenario
	The World selection screen appears, the player selects the world and the levels screen of the world appears.

	A: Actor
S: System
		Steps
	Description

	1
	S: The World selection screen appears.
World1
World2
World3
Workd4
World5

	2
	A: The player selects the unlocked World1.

	3
	S: the levels screen of the World1 appears.

	4
	A: The player selects the unlocked World2.

	5
	S: the levels screen of the World2 appears.

	6
	A: The player selects the unlocked World3.

	7
	S: the levels screen of the World3 appears.

	8
	A: The player selects the unlocked World4.

	9
	S: the levels screen of the World4 appears.

	10
	A: The player selects the unlocked World5.

	11
	S: the levels screen of the World5 appears.




	Extension
		2a
	The World1 is locked.
S: error selection message for world1 appears.

	4a
	The World2 is locked.
S: error selection message for world2 appears.

	6a
	The World3 is locked.
S: error selection message for world3 appears.

	8a
	The World4 is locked.
S: error selection message for world4 appears.

	10a
	The World5 is locked.
S: error selection message for world5 appears.






[bookmark: _Toc534601052]Table 13 UCID003
	Use Case ID
	UCID003

	Title
	SelectTrucklRollingFood

	Objective
	To open the selected world.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click the Truck option on the truck selection screen.

	Post-conditions
	· The selected truck has been saved by the player.
· The selected truck has been purchased by the player.

	Main Success Scenario
	The player selects the trucks and the selection is saved.

	A: Actor
S: System
		Steps
	Description

	1
	S: The Truck selection screen appears.
Truck1
Truck2
Truck3
Truck4

	2
	A: The player selects the unlocked Truck1.

	3
	S: the Truck1 selection is saved.

	4
	A: The player selects the unlocked Truck2.

	5
	S: the Truck2 selection is saved.

	6
	A: The player selects the unlocked Truck3.

	7
	S: the Truck3 selection is saved.

	8
	A: The player selects the unlocked Truck4.

	9
	S: the Truck4 selection is saved.

	10
	A: the player clicks the next button

	11
	S: flow transfers to Game Initiates.




	Extension
		2a
	If the Truck1 is locked and purchase price is greater than player’s coins:
S: not enough coins message for truck1 appears.

	2b
	If the Truck1 is locked and purchase price is less than player’s coins:
S: the Truck1 selection is purchased.

	4a
	If the Truck2 is locked and purchase price is greater than player’s coins:
S: not enough coins message for truck2 appears.

	4b
	If the Truck2 is locked and purchase price is less than player’s coins:
S: the Truck2 selection is purchased.

	6a
	If the Truck3 is locked and purchase price is greater than player’s coins:
S: not enough coins message for truck3 appears.

	6b
	If the Truck3 is locked and purchase price is less than player’s coins:
S: the Truck3 selection is purchased.

	8a
	If the Truck4 is locked and purchase price is greater than player’s coins:
S: not enough coins message for truck4 appears.

	8b
	If the Truck4 is locked and purchase price is less than player’s coins:
S: the Truck4 selection is purchased.





[bookmark: _Toc534601053]Table 14 UCID004
	Use Case ID
	UCID004

	Title
	GameplayRollingFood

	Objective
	To play the level of the game.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.

	Post-conditions
	· The selected level has been played.

	Main Success Scenario
	The game level has been played by the user.

	A: Actor
S: System
		Steps
	Description

	1
	S: The level selection screen appears

	2
	A: The player selects the level.

	3
	S: The Game Initiates the game play and game environment.

	4
	S: The game customer characters appear.

	5
	A: Players fill the tray with right items buttons.

	6
	S: selected items appear on the tray.

	7
	A: Player drag the tray to the customer on time

	8
	Customer served number added.

	9
	A: Player collects the coins from the customer

	10
	S: the coins are added.

	11
	A: Player completes the Level.

	12
	S: the level progress saved.




	Extension
		2a
	If the level selected is a locked level
S: error message appears.

	
	

	4a
	If game customer character appears on the left side
S: left customer collider is on.

	4b
	If game customer character appears on the right side
S: right customer collider is on.

	5a
	If the player fills the tray with wrong items
S: tray saved as wasted.

	7a
	If the player drags tray to the wrong customer
S: Failed serve added

	7b
	If the player doesn’t drag the tray before the given time to the customer 
S: Failed serve added

	9a
	Player doesn’t collect coins.
S: no coins added

	11a
	If Player fails the level
S: retry level box appears

	11b
	If player win the level
S: level progress saved
S: Menu appears






[bookmark: _Toc534601054]Table 15 UCID005
	Use Case ID
	UCID005

	Title
	PauseRollingFood

	Objective
	To pause the level of the game.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click the pause button.

	Post-conditions
	· The game gets paused.
· The game gets resumed.

	Main Success Scenario
	The player clicks the pause button and then clicks the resume button.

	A: Actor
S: System
		Steps
	Description

	1
	A: Player clicks pause from the menu.

	2
	S: Game level gets paused.

	3
	A: Player clicks resume from the menu.

	4
	S: Give access to game where paused.




	Extension
	N/A




[bookmark: _Toc534601055]Table 16 UCID006
	Use Case ID
	UCID006

	Title
	ExitRollingFood

	Objective
	To exit the game.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click the exit button.

	Post-conditions
	· The game quits.

	Main Success Scenario
	The player clicks the exit button, the game progress saves and the game exits.

	A: Actor
S: System
		Steps
	Description

	1
	A: Player clicks exit from the menu.

	2
	S: Game progress gets saved.

	3
	S: game exits.




	Extension
	N/A



[bookmark: _Toc534601056]Table 17 UCID007
	Use Case ID
	UCID007

	Title
	InAppPurchaseRollingFood

	Objective
	To exit the game.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click the InAppPurchase button.
· The cell must be connected to the internet.

	Post-conditions
	· Player purchased the bundle of desire

	Main Success Scenario
	The player clicks the InAppPurchase button, chooses the bundle of choics and pays by the google/iOS account.

	A: Actor
S: System
		Steps
	Description

	1
	A: Player clicks InAppPurchase from the menu.

	2
	S: Bundles list appears on the screen.

	3
	A: player selects the bundle.

	4
	S: The game asks to pay by the google/ iOS account

	5
	A: The user purchases the bundle

	
	S: coins added.




	Extension
		4a
	Internet connections fails
S: connection error message appears.

	4b
	Invalid google/iOS account
S: log in fail message appears






[bookmark: _Toc534601057]Table 18 UCID008
	Use Case ID
	UCID008

	Title
	RateUsRollingFood

	Objective
	To rate the game.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click RateUs button from the menu.
· The cell must be connected to the internet.

	Post-conditions
	· Player rated the game.

	Main Success Scenario
	The player clicks the RateUs button, and gives the rating to the game.

	A: Actor
S: System
		Steps
	Description

	1
	A: Player clicks RateUs from the menu.

	2
	S: The game directs to the game account link on playstore/AppStore

	3
	A: player submits the rating.




	Extension
		2a
	Internet connections fails
S: connection error message appears.








[bookmark: _Toc534601058]Table 19 UCID008
	Use Case ID
	UCID008

	Title
	MoreGamesRollingFood

	Objective
	To link the player to our game account.

	Actors
	Player

	Pre-conditions
	· The user must possess iPhone/iPad/Android Phone/Android Tablet.
· The user must download the game from Apple Games Store/PlayStore.
· The user must install the game after it is downloaded.
· The user must click MoreGames button from the menu.
· The cell must be connected to the internet.

	Post-conditions
	· Player rated the game.

	Main Success Scenario
	The player clicks the MoreGames button, and links to the playstore/App store account to the game.

	A: Actor
S: System
		Steps
	Description

	1
	A: Player clicks MoreGames from the menu.

	2
	S: The game directs to the game account link on playstore/AppStore

	3
	A: player links to the account




	Extension
		2a
	Internet connections fails
S: connection error message appears.






6.2. [bookmark: _Toc536228191]Compatibility Testing
For compatibility testing of Rolling Food, we played the game on different testing environments. By running these tests, we learned how the game looks and behaves on different compatible devices.
Here are the specifications for the testing environments used.
Android Operating System Versions:
•	Jellybean (4.3)
•	Kit-Kat (4.4)
•	Lollypop (5.1.1)
•	Marshmallow (6.0)
•	Nougat (7.0)
•	Oreo (8.0)
Game performed normally on all the android versions mentioned above. Versions older than jellybean were ignored because only 0.5% devices are currently running them.
Screen Sizes:
•	1920x1080 (16:9)
•	1280x720 (16:9)
•	960x640 (3:2)
•	1280x800 (16:10)
The UI and sprites of the game compressed and stretched according to the screen size they were running.
6.3. [bookmark: _Toc505635176][bookmark: _Toc505635275][bookmark: _Toc505635374][bookmark: _Toc505635479][bookmark: _Toc505635685][bookmark: _Toc505637977][bookmark: _Toc536228192]Data flow testing
In Unity, PlayerPrefs are used to store and access player preferences between game sessions. So, to store the progress of the player, PlayerPrefs is been used multiple times in our project Rolling Food to control the flow of data. In order to check this flow, every case is been tested. Following are the player preferences we have made successful storage and access of i.e. the code for the following is working correctly without any errors:
· At start of the game, PlayerPrefs is used to restore the player’s level progress.
· To restore the trucks already bought.
· To store the total coins player has.
· To store the highest score.
· To access the coins and make deduction when something being bought.
· To access trucks number and make increment when another truck is bought
· To access level number and make increment when new level is unlocked.
All these preferences have been checked by playing the game in the unity repeatedly and checking if the progress has been saved or not. If not, the errors have been checked and debugged. 
To check the data flow for testing, values of the PlayerPrefs is been checked by the technique of printing the its value at the console while play(Unity). Following screenshots explain more about how it is used by code in c#:



[bookmark: _Toc536227289]Fig. 24 DataFlowTesting-1


[bookmark: _Toc536227290]Fig. 25 DataFlowTesting-2
6.4. [bookmark: _Toc505635177][bookmark: _Toc505635276][bookmark: _Toc505635375][bookmark: _Toc505635480][bookmark: _Toc505635686][bookmark: _Toc505637978][bookmark: _Toc536228193]Unit testing
For the Unit Testing of Rolling Food, we performed the testing of every scene individually and also made subunits of each unit(scene) and did their testing for possible errors i.e. we considered every scene as a unit of the project and the functions used in the code of that scene is considered as subunit.
Following are the screenshots of every scene done during the unit testing of that scene, with all the errors removed in their C# Scripts as shown:
· Unit Testing of Scene1(Menu)
In the Menu Scene, every buttons and other selections were checked. All the errors found in these subunits were removed, as shown in the screenshots i.e.: 
-C# Script code for Play Button checked
-C# Script code for Shop Button checked
-C# Script code for Truck Button checked
-C# Script code for More Games Button checked
-C# Script code for Rate Us Button checked


[bookmark: _Toc536227291]Fig. 26 UnitTestingScene1-1


[bookmark: _Toc536227292]Fig. 27 UnitTestingScene1-2

· Unit Testing of Scene2(World Selection)
In the World Selection Scene, every buttons and other selections were checked. All the errors found in these subunits were removed, as shown in the screenshots i.e.: 
-C# Script code for World1 Button checked
-C# Script code for World2 Button checked
-C# Script code for World3 Button checked
-C# Script code for World4 Button checked
-C# Script code for World5 Button checked

[bookmark: _Toc536227293]Fig. 28 UnitTestingScene2-1

· Unit Testing of Scene3 (Truck Selection)
In the Truck Selection Scene, every buttons and other selections were checked. All the errors found in these subunits were removed, as shown in the screenshots i.e.: 
-C# Script code for Truck1 Button checked
-C# Script code for Truck2 Button checked
-C# Script code for Truck3 Button checked
-C# Script code for Truck4 Button checked


[bookmark: _Toc536227294]Fig. 29 UnitTestingScene3-1


[bookmark: _Toc536227295]Fig. 30 UnitTestingScene3-2

· Unit Testing of Scene4 (Gameplay)
In the Gameplay Scene, every buttons and other selections were checked. All the errors found in these subunits were removed, as shown in the screenshots i.e.: 
-C# Script code for Left Customers checked
-C# Script code for Right Customers checked
-C# Script code for Win Selection checked
-C# Script code for Loss Selection checked
-C# Script code for Tray Drag checked
-C# Script code for Coins Got checked
-C# Script code for Bin checked
-C# Script code for Level Win checked
-C# Script code for Level Lost checked

[bookmark: _Toc536227296]Fig. 31 UnitTestingScene4-1


[bookmark: _Toc536227297]Fig. 32 UnitTestingScene4-2


[bookmark: _Toc536227298]Fig. 33 UnitTestingScene4-3


[bookmark: _Toc536227299]Fig. 34 UnitTestingScene4-4


[bookmark: _Toc536227300]Fig. 35 UnitTestingScene4-5


[bookmark: _Toc536227301]Fig. 36 UnitTestingScene4-6

6.5. [bookmark: _Toc505635178][bookmark: _Toc505635277][bookmark: _Toc505635376][bookmark: _Toc505635481][bookmark: _Toc505635687][bookmark: _Toc505637979][bookmark: _Toc536228194]Integration testing
The integration testing of this project is done scene-wise. The components that were previously individually tested are now integrated into one scene and tested to see if they still perform as they should.
Scene 1 (Main Screen):
[bookmark: _Toc534601059]Table 20 IT_SC1_001
	[bookmark: _Hlk534437023]Test Case ID
	IT_SC1_001

	Testcase Summary
	To verify that all sprites in this scene render correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each required sprite is being displayed on the screen

	Expected Result
	1. When user starts the game, all sprites except the in-app purchase pop-up should be visible in their respected places on the screen.
2. In-App pop-up should not be visible unless user clicks shop button.
3. Daily Reward pop-up should render once main scene animation is finished.

	Actual Result
	1. All sprites are being displayed in their respected places.
2. In-App pop-up is not being rendered automatically.
3. Daily rewards pop-up shows up after animation is finished.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601060]Table 21 IT_SC1_002
	[bookmark: _Hlk534437124]Test Case ID
	[bookmark: _Hlk534437746]IT_SC1_002

	Testcase Summary
	To verify that all buttons behave as expected

	Prerequisites
	All button sprites must be rendered.

	Test Procedure
	Click on each button to see if it performs correctly.

	Expected Result
	1. Play button should take user to level selection.
2. Shop button should display an in-app purchase pop-up
3. Truck button should take user to truck selection.
4. Rate us button should redirect user to app’s page on Play Store.
5. More games button should redirect user to publisher’s page on Play Store.

	Actual Result
	1. Play button takes user to level selection.
2. Shop button displays an in-app purchase pop-up
3. Truck button takes user to truck selection.
4. Rate us button redirects user to app’s page on Play Store.
5. More games button redirects user to publisher’s page on Play Store.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601061]Table 22 IT_SC1_003
	Test Case ID
	IT_SC1_003

	Testcase Summary
	To verify that integrated ad(s) are working

	Prerequisites
	Device must be connected to the internet.

	Test Procedure
	Connect to the internet and see if ad(s) are being displayed.

	Expected Result
	Banner ad should be visible on top-center of screen when internet is connected.

	Actual Result
	Banner ad shows up on top-center of screen when connected to internet.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



Scene 2 (Loading Screen):
	Test Case ID
	IT_SC2_001

	Testcase Summary
	To verify that loading scene with animation shows up when going to next.

	Prerequisites
	A button that takes user to another scene must be pressed.

	Test Procedure
	Press each button that takes user to next or previous scene and see if loading scene shows up when the scene is being switched.

	Expected Result
	1. Loading scene animation should be visible on scene switch.
2. User must be taken to next scene when animation finishes.

	Actual Result
	1. Loading scene animation is visible on scene switch.
2. User is taken to next scene when animation finishes.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601062]Table 23 IT_SC2_002
	Test Case ID
	IT_SC2_002

	Testcase Summary
	To verify that all sprites in this scene render correctly.

	Prerequisites
	None.

	Test Procedure
	Check that each required sprite is being displayed on the screen

	Expected Result
	1. All sprites in the scene should show up
2. Animation should play

	Actual Result
	1. All sprites in the scene are visible.
2. Animation plays correctly.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601063]Table 24 IT_SC2_003
	Test Case ID
	IT_SC2_003

	Testcase Summary
	To verify that integrated ad(s) are working

	Prerequisites
	Device must be connected to the internet.

	Test Procedure
	Connect to the internet and see if ad(s) are being displayed.

	Expected Result
	1. Banner ad should be visible on top-center of screen when internet is connected.
2. Interstitial ad should show up after the loading animation finishes.

	Actual Result
	1. Banner ad shows up on top-center of screen when connected to internet.
2. Interstitial ad shows up after loading animation completes.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



Scene 3 (Level Selection):
[bookmark: _Toc534601064]Table 25 IT_SC3_001
	Test Case ID
	IT_SC3_001

	Testcase Summary
	To verify that all sprites in this scene render correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each required sprite is being displayed on the screen

	Expected Result
	When scene loads, all sprites in the scene should be displayed properly.

	Actual Result
	All sprites are rendered and are showing in their correct places.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601065]Table 26 IT_SC3_002
	Test Case ID
	[bookmark: _Hlk534437926]IT_SC3_002

	Testcase Summary
	To verify that clicking on a level takes to sub-level selection.

	Prerequisites
	All level sprites must be rendered.

	Test Procedure
	Click on each level to see if it performs correctly.

	Expected Result
	1. Unlocked levels should take user to sub-level selection.
2. Nothing should happen when locked level is pressed

	Actual Result
	1. Unlocked levels take the user to sub-level selection.
2. Nothing happens when locked level is pressed

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601066]Table 27 IT_SC3_003
	Test Case ID
	IT_SC3_003

	Testcase Summary
	To verify that integrated ad(s) are working

	Prerequisites
	Device must be connected to the internet.

	Test Procedure
	Connect to the internet and see if ad(s) are being displayed.

	Expected Result
	Banner ad should be visible on top-center of screen when internet is connected.

	Actual Result
	Banner ad shows up on top-center of screen when connected to internet.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



Scene 4 (Sub-level Selection):
[bookmark: _Toc534601067]Table 28 IT_SC4_001
	Test Case ID
	IT_SC4_001

	Testcase Summary
	To verify that all sprites in this scene render correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each required sprite is being displayed on the screen

	Expected Result
	When scene loads, all sprites in the scene should be displayed properly.

	Actual Result
	All sprites are rendered and are showing in their correct places.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601068]Table 29 IT_SC4_002
	Test Case ID
	IT_SC4_002

	Testcase Summary
	To verify that clicking on a level takes to gameplay.

	Prerequisites
	All level sprites must be rendered.

	Test Procedure
	Click on each level to see if it performs correctly.

	Expected Result
	1. Unlocked levels should take user to gameplay.
2. Nothing should happen when locked level is pressed

	Actual Result
	1. Unlocked levels take the user to gameplay.
2. Nothing happens when locked level is pressed

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



Scene 5 (Gameplay):
[bookmark: _Toc534601069]Table 30 IT_SC5_001
	Test Case ID
	IT_SC5_001

	Testcase Summary
	To verify that all sprites in this scene render correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each required sprite is being displayed on the screen

	Expected Result
	When scene loads, all sprites in the scene should be displayed properly.

	Actual Result
	All sprites are rendered and are showing in their correct places.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601070]Table 31 IT_SC5_002
	Test Case ID
	IT_SC5_002

	Testcase Summary
	To verify that all interactable components behave correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each interactable component is behaving correctly.

	Expected Result
	1. Tray should be dragged on the table.
2. Upon clicking food item, it should be displayed on the tray.
3. Upon dragging the tray towards customer or trash bin, food items on the tray should also be dragged along with the tray.
4. Food items should not be interactable for a few seconds after being pressed.
5. Tray along with food items should be destroyed when giving to customer or thrown in trash bin.
6. Game should be paused on pressing pause button.
7. Game must resume on pressing resume button.
8. Game should restart on pressing restart.
9. User should be taken to main screen on pressing exit button
10. User should be taken to next level on pressing next button.

	Actual Result
	1. Tray is behaving as it should
2. Food items are behaving correctly
3. Game pauses on pressing pause button.
4. Game resumes on pressing resume button.
5. Game restarts on pressing restart.
6. User is taken to main screen on pressing exit button
7. User is taken to next level on pressing next button.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601071]Table 32 IT_SC5_003
	Test Case ID
	[bookmark: _Hlk534438108]IT_SC5_003

	Testcase Summary
	To verify that all non-interactable components behave correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each non-interactable component is behaving correctly.

	Expected Result
	1. Customer timer animation must start as soon as the customer arrives.
2. Customer should leave when correct order is delivered or the time runs out.
3. Game should be over when game timer runs out
4. Game should be over when user completes required number of orders.
5. Customer should give coins when correct ordered is delivered.
6. Game over pop-up must be displayed when game is over.

	Actual Result
	1. Customer timer animation starts when the customer arrives.
2. Customer leaves when correct order is delivered, or the time runs out.
3. Game is over when game timer runs out.
4. Game is over when user completes required number of orders.
5. Customer gives coins when correct ordered is delivered.
6. Game over pop-up is displayed when game is over.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



Scene 6 (Truck Selection):
[bookmark: _Toc534601072]Table 33 IT_SC6_001
	Test Case ID
	[bookmark: _Hlk534438149]IT_SC6_001

	Testcase Summary
	To verify that all sprites in this scene render correctly.

	Prerequisites
	None.

	Test Procedure
	Manually check that each required sprite is being displayed on the screen

	Expected Result
	When scene loads, all sprites in the scene should be displayed properly.

	Actual Result
	All sprites are rendered and are showing in their correct places.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



[bookmark: _Toc534601073]Table 34 IT_SC6_002
	Test Case ID
	[bookmark: _Hlk534438173]IT_SC6_002

	Testcase Summary
	To verify that trucks are purchased correctly.

	Prerequisites
	User must have required amount to coins to make the purchase.

	Test Procedure
	Purchase the truck then go to gameplay to see if truck interior is changed.

	Expected Result
	1. When button is clicked, user must be able to purchase the selected truck.
2. Upon purchasing, the amount of coins truck costs should be subtracted from the coins users has.

	Actual Result
	1. When button is clicked, user will be able to purchase the selected truck.
2. Upon purchasing, the amount of coins truck costs is subtracted from the coins users has.

	Status
	Pass

	Test Environment
	OS: Android OS 5.1.1 (Lollipop)



6.6. [bookmark: _Toc505635179][bookmark: _Toc505635278][bookmark: _Toc505635377][bookmark: _Toc505635482][bookmark: _Toc505635688][bookmark: _Toc505637980][bookmark: _Toc536228195]Performance testing
For optimizing the performance of our project game Rolling Food, we used one the Unity build-in feature, that is Profiler Window. The Unity Profiler Window helps you to optimize your game and reports how much time is spent in the various areas of the game. When using the profiling tool, we focused on those parts of the game that consume the most time. We compared profiling results before and after code changes and determined the improvements needed. Following screenshots explains more:
· Performance check of CPU usage of every scene (we made sure that even at the highest peaks, the amount of time each of the sessions took during a specific frame, be less than 1s):

[bookmark: _Toc536227302]Fig. 37 PerformanceTest-1



[bookmark: _Toc536227303]Fig. 38 PerformanceTest-2


[bookmark: _Toc536227304]Fig. 39 PerformanceTest-3

· Performance check of Memory Usage of every scene (we made sure the size of textures, sounds, animations, don’t slower the performance of the game)
Lowering the Resolutions of the textures:

[bookmark: _Toc536227305]Fig. 40 PerformanceTest-4

Optimizing Memory Usage:

[bookmark: _Toc536227306]Fig. 41 PerformanceTest-5





[bookmark: _Toc536227307]Fig. 42 PerformanceTest-6


[bookmark: _Toc536227308]Fig. 43 PerformanceTest-7
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Chapter 7: Summary, Conclusions, and Future Enhancements 
This chapter includes the final thoughts and conclusions of the project Rolling Food, including the elaboration of the experience we had and the lessons we learned. Also, includes the aims we shall implement in the future regarding this project.


7.1. [bookmark: _Toc505635183][bookmark: _Toc505635282][bookmark: _Toc505635381][bookmark: _Toc505635486][bookmark: _Toc505635692][bookmark: _Toc505637984][bookmark: _Toc536228198]Project Summary
Several fresh business models and new kinds of games are hence getting interesting to enter in Games Market. Since a study proves that mobile gaming will continue to be the largest segment following 10 years of double-digit growth. In total, mobile revenues will grow +25.5% year on year to reach $70.3 billion. This means that for the first time, more than half of all game revenues will come from the mobile segment. Smartphones will account for 80% of this, or $56.4 billion, with the remaining 20% coming from tablets. The fact that the games market has such high future scope with a lesser amount of investment motivated us to make our project of this field. Our main objective is to create a 2d game (with a touch of 3D assets) that can run faster on both Android and iOS devices than a purely 3D game, using the game creating tool called Unity and Visual Studio. While our project Rolling Food, itself is not a continuation of any predecessor, but inspired by different games available on games store. Since smartphones these days are full of tons of games, therefore, one of our goals while designing the game is to be able to let the user understand the gameplay at the first look no matter how often and how least he opens the game, we are achieving this by showing the control guide screen every time at the beginning of the game, hence engaging the user every time with the game. Also, the game is built to give its user a much faster, battery efficient experience than that of 3D games. Make this as fast as possible than 3D games by the idea of using 3D modeling in a 2D game. Also, manage the size of the game would be as less as possible so that it can be played offline. This document has explained every process involved in the implementation of our Final Year Project. It provides the deep background study of the game development also with the reasons for not considering the alternative ways of creating this game and justification of the decision for our project to build a 2D Game. We make a detailed description of “Unity Game Engine” the main tool used in the creation of our game.
7.2. [bookmark: _Toc505635184][bookmark: _Toc505635283][bookmark: _Toc505635382][bookmark: _Toc505635487][bookmark: _Toc505635693][bookmark: _Toc505637985][bookmark: _Toc536228199]Achievements and Improvements
Our main achievement is that we have created a 2d game (with a touch of 3D assets) than can run on both android and iOS devices, by the game creating tool called Unity and programming language C#.  Each level completes a level of a scenario of the game with specific challenges, will be asked to user to complete, after which user can jump on the next level. The objective was to make our game about food delivery with challenges in it. It is based on a truck that will be a mini restaurant itself and will deliver food around the world. Every level will be based on a different city and with the progress of levels, different and exciting modifications will be done with the truck and with the chef. Also, an assistant will be provided in the higher levels of which skills will be also modified timely. The game will be having 25+ levels with specific challenges with each level, that must be completed to jump to the next level. In this Game the chef can cook tons of fabulous cuisines and become a top chef of the place of level. 
The major achievements of our project include:
•	Strategies and challenges are enjoyable for all age group users
•	Making this available for Android devices (both phones and tabs), iOS devices (both iPhones and iPads) and Windows phones.
•	Strategies will teach the value of money and time management when running a small business.
•	Difficulty level increases with the passage of time making it more challenging.
•	Making this as fast as possible than 3D games by the idea of using 3D modeling in a 2D game.
•	Making users so satisfied and involved with the game that make them wish to buy in-app purchases game items (powers, food items, truck items, etc.) that user can buy whenever those items are unlocked.
•	Provide more than 10 different trucks with different kitchen looks and equipment.
•	Provide different with different cities and accordingly different dishes.
•	Manage the size of the game would be as less as possible, so that it can be played offline.
While creating this project, we did find some areas we needed to improve. Game development is a complex process, and one important game development choice is to consider the developer perspective to produce good-quality software games by improving the game development process.
Following are the major improvements we made while the development of this project:
•	The resolutions of the graphics are lower down by overriding the defaults for a specific platform (Android and iOS), this have increased the performance speed of the game and reduced the build size.
•	Meshes and imported Animation Clips are compressed so that they take up less space in our game file. Mesh compression only produces smaller data files and does not use less memory at run time. Animation keyframe reduction produces smaller data files and uses less memory at run time.
•	We have tried best to minimize use of complex mathematical operations such as pow, sin and cos in pixel shaders to the least.
•	To know what is actually causing performance issues we have used Profiler during development of game on unity, which is a great way to get an in-depth look at how your game is performing. Profiler can be found under Window>Profiler and it will run when you play your game.
•	Realizing that as a lot of things in the game, is not in the use (made it the first place though, for the early requirement) we turned it off. Leaving only what is necessary on while the rest we made disabled and/or turned off.
•	Clearing the code of the game (written in C#) by correct use of Coroutines and Update Methods.
7.3. [bookmark: _Toc505635185][bookmark: _Toc505635284][bookmark: _Toc505635383][bookmark: _Toc505635488][bookmark: _Toc505635694][bookmark: _Toc505637986][bookmark: _Toc536228200]Critical Review 
A game designer does not have to be an expert critic (nor vice versa), but an understanding of how to critically analyze games is a useful skill to have. With this ability, a game developer can learn more by playing other people’s games, figuring out what works and what doesn’t (and why), and applying those lessons to their own designs. It’s far cheaper to learn from other people’s mistakes than your own. During a critical analysis of our project Rolling Food, the following are the questions we considered well:
1. What challenges do the players face? What actions can players take to overcome those challenges?
2. Does the size of the game worth downloading?
3. Is the game has a fair engagement with its users?
4. What is the game’s intended audience? Is the game appropriate for that audience?
Illustrating the question#1, the controls are smooth and give response on real time, if used on the correct time, the controls will overcome the challenges in the game levels.  Pointing at the question#2, the build size of the game is been reduced at the end (using the techniques explained in Achievements and Improvements). On the question#3 the game includes daily challenges that if successfully completed, different rewards will be gifted as a result to the users. Also, it includes in-app purchases game items (powers, food items, truck items, etc.) that user can buy. Feedback will also be taken by the users, and updations will be done accordingly. Illustrating the question#4, the game is appropriate for all age groups players. Also, the game will be able to run on Android devices (both tabs and phones), iOS devices (both iPads and iPhones). 
7.4. [bookmark: _Toc505635186][bookmark: _Toc505635285][bookmark: _Toc505635384][bookmark: _Toc505635489][bookmark: _Toc505635695][bookmark: _Toc505637987][bookmark: _Toc536228201]Lessons Learnt
During the development of our FYP, there are some points we learned from the experience and will consider in our future projects. The major lesson learnt are the following:
· Game development is not easy:
We learned that it was necessary to study the game development in Unity, have a good grip on C# programming language, before you start a game project. Not only that, one must study mobile game market thoroughly, and understand what’s in the trend. After getting skilled in “Unity- game development tool”, you can start with your project, elsewise, you will make sure risks to the quality of the game. 
· Analyze the game you make:
Setting up a good story for our game idea was also a time-consuming thing we faced. It was based on the analysis we made on earlier about current trends. Obviously, we required an idea which was new or least common, yet exciting on games store. Also, we made an analysis on what user expect, why will user download such game and why he/she wont, etc.
· Having rules and guidelines does not guarantee success:
Just because you have the recipe of some dish, doesn’t mean you will cook it perfect. Same rule applies to the game development. There are chances that the first game anyone develop doesn’t succeed, it may probably fail. Not because that developer sucks. There is one thing education and training cannot replace, experience. There are things that you will learn only when you develop, finish and publish your games. Being a self-conscious developer is the key and we tried to guide ourselves towards the correct path, teaching ourselves from our mistakes.
7.5. [bookmark: _Toc505635187][bookmark: _Toc505635286][bookmark: _Toc505635385][bookmark: _Toc505635490][bookmark: _Toc505635696][bookmark: _Toc505637988][bookmark: _Toc536228202]Future Enhancements
Following are our goals as future enhancements:
· We will transform the game into a multi-player game to increase user retention.
· We will be creating more new levels up to 150.
· We will be creating new kinds of daily challenges to increase the user involvement even more.
· We will introduce 15 new trucks.
· We will introduce 15 new cities and hence new dishes and customers of that city kind.
· [bookmark: _Toc505635188][bookmark: _Toc505635287][bookmark: _Toc505635386][bookmark: _Toc505635491][bookmark: _Toc505635697]We will be given more often daily rewards to the loyal users.
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Appendix A: Promotional Material  
A.1. [bookmark: _Hlk505637651]Brochure

[bookmark: _Toc536227309]Fig. 44 Brochure Rolling Food


A.2. Flyer

[bookmark: _Toc536227310]Fig. 45 Flyer Rolling Food


A.3. Banner

[bookmark: _Toc536227311]Fig. 46 Banner Rolling Food
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GameScene
<<Stereotype>>
parameter
-GridItems: Sprite[]
-GridButtonItems: Sprite[]
-OrderedItems: GameObjects[]
-LeftCharacters: GameObjects[]
-RightCharacters: GameObjects[]
-LeftOrderTime: float
-RightOrderTime: float
-bg:  Sprite[]
-TruckBg:  Sprite[]
-Start()
-Update()
-ShowTruckUpgrade()
-nextOrderRight()
-nextOrderLeft()
-leftCoinsButton()
-rightCoinsButton
-CloseButton()
-BuyCoins()
-UnlockAllTrucks()
UiManager
<<Stereotype>>
parameter
-UiManger: Instance
-TotalClientsText: text
-ServedClientsText: text
-TimeBar: Image
-LevelTime: int[]
-Time: float
-TotalCoins: text
-LevelNumber: text
-Start()
-Update()
-Awake()
SceneManagerFood
<<Stereotype>>
parameter
-SceneMangerFood: Intance
-TotalCustomers: int
-ServedCustomers: int
-LevelComplete: GameObject
-LevelFail: GameObject
-PausePanel: GameObject
-LevelCompleteFlag: bool
-LevelFailFlag: bool
-NoOfCustomers: int[]
-HealthOfCustomers: int[]
-NoAddPopUp: GameObject
-Start()
-Update()
-Awake()
-EnableText()
-PauseButton()
-TimeButton()
-ResumeButton()
-CloseButton2()
-NoAddPopUpWorkinFunc()
LevelManager
<<Stereotype>>
parameter
-LevelManagerInstance: Intance
-Start()
-Update()
-Awake()
-PlayAgain()
-Home()
-Next()
IAPManager
<<Stereotype>>
parameter
-IAPManagerInstance: Intance
-m_StoreController: IStoreController
-m_ExtentionStoreProvider: IExtentionProvider
-NO_ADDS : string
-UNLOCK_ALL_LEVELS : string
-UNLOCK_ALL_TRUCKS : string
-EARN_1000_COINS : string
-EAR_10000_COINS : string
-Start()
-Update()
-Awake()
-Buy1000GoldFunc()
-Buy10000GoldFunc()
-NoAddsFunc()
-UnlockAllLevelsFunc()
-UnlockAllTrucksFunc()
UnityReward
<<Stereotype>>
parameter
-gameid: string
-testmode: bool
-Start()
-Update()
-ShowRewardedVideo()
-HandleShowResults()
LeftGridTrigger
<<Stereotype>>
parameter
-counter: int
-LeftCoinObj: GameObject
-Start()
-Update()
-OnTriggerEnter()
-FailLeftCustomerServe()
RightGridTrigger
<<Stereotype>>
parameter
-counter: int
-RightCoinObj: GameObject
-Start()
-Update()
-OnTriggerEnter()
-FailRightCustomerServe()
NotificationManager
<<Stereotype>>
parameter

-intSend()
-intSendWithAppIcon()
-intSendCustom()
Cancel()
NotificationExample
<<Stereotype>>
parameter

-Start()
-Rate()
DailyRewards
<<Stereotype>>
parameter
-Rewards:List
-LastRewardTime : DateTime
-availablereward : int
-lastreward : int
-Start()
-CheckRewards()
-ClaimPrize()
Menu
<<Stereotype>>
parameter
-ShopPanel: GameObject
-NoAddPopUpPanel: GameObject
-DailyReward:GameObject
-Start()
-Update()
-StartSeneWork()
-PlayButton()
-RateUsButton()
-MoreGamesButton()
-CartButton()
-CloseButton()
-TruckSelectionButton()
-CloseButton2()
TruckSelection
<<Stereotype>>
parameter
-BuyButton: GameObject[]
-Truck: GameObject[]
-CoinsRequired: int
-Selected: GameObject[]
-ForwardButton: GameObject
-BackButton: GameObject
-Start()
-Update()
-TruckSelectionButton()
-TruckSelectionButton2()
-ForwardButton()
-BackButton
-
AssistantSelection
<<Stereotype>>
parameter
-BuyButton: GameObject[]
-AssistantTruck: GameObject[]
-CoinsRequired: int
-Selected: GameObject[]
-ForwardButton: GameObject
-BackButton: GameObject
-Start()
-Update()
-AssistantTruckSelectionButton()
-AssistantTruckSelectionButton2()
-ForwardButton()
-BackButton
-
LoadingScene
<<Stereotype>>
parameter
-LoadingBar: Image
-LoadingTime : Float
-BarFilled : bool
-PercentageText : Text
-SceneNumber: int
-LoadNumber: int
-Start()
-Update()
-GoToNextScene()
M1
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M4
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LevelSelection
<<Stereotype>>
parameter
-LockImages: Image
-LevelSelectionButton: Button[]
-LevelSelection:GameObject
-Start()
-Update()
-LevelSelectionButton()
-BackButton()
M1
M2
M3
M4
WorldSelection
<<Stereotype>>
parameter
-LockImages: Image
-WorldSelectionButton: Button[]
-Start()
-Update()
-SelectionWorld()
-BackButton()
M1
M2
M3
M4
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