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Abstract

The main objective of this project is to make a web based game .A man who is retired from
army as a commando name “Jacob ".The crime city game based on the city which is fully
| control«b‘y the bad boys. These bad guys had created their threat among people. The complete
characters are shown in camera and their physical movement are clearly defined. All the
actions player movement, player killing enemies , player buy guns . collecting coins are well
defined in this game. Mini map support is available to see direction of enemies. Time
freezing is advanced in this game in which the player can take advantage and kill the

enemies. We built .apk file for android game development.

w
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Thesis Organization

The thesis is organized in the following manner:

Chapter | gives the complete overview of the project, organization and project planning
activities. Chapter 2 comprise of the system requirement analysis. Chapter 3 focuses on the
design phase of the system with its characteristics. Chapter 4 contains the system
implementation details. Chapter 5 includes the interfaces of the system. Chapter 6 provides

details about testing carried out for this project. . In the last portion of the thesis includes

references.

- ___________________________|
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Chapter 1

1.1 Project Introduction

A man who is retired from army as a commando name “Jacob™. There is a crime city which is
fully controlled with bad guys. These bad guys had created their threat among people so that
they follow their rules in city. That's why the people of this city called the Jacob to kill all the
bad guys by using his abilities and clean up the whole city. The game is basically the third
person perspective game (The complete characters are shown in camera and all their physical
movements ).The game is based on low poly graphics so that it will work fine on all the

android devices without any fps(frames per second) lag.

1.2. Existing Examples / Solutions

There are a number of applications that provide such kind of functionalities. In the following

section, some of these are listed.

¥4 Watch dogs is an open world game made by ubisoft . The story is to take revenge

of peoples which was killed by a gang by using his hacking abilities completely intractable

with all objects vehicles . person . guns traffic signals.

Just cause is an also open world or action adventure environment game. The FBI
agency meets with the Sheldon and they believe on it. The work that Sheldon given is to Kill
all the drugs dealer from Chicago and sent them all to jail. In just cause player can perform

stunts. change vehicles, and perform skydiving.
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- !
3 The far cry was the first person open world game based on the historical
environment in where the player is need to survive against wild animals .In far cry you need

to complete all the side missions and optional quests.
Characteristics Detail:

% Fully destruction: All buildings which are shown in the map can be destroyed by
shooting.

% Mini-Map support: The player spawn point , shop item logo are shown in map to easily
identify the location.

%+ Third person perspective: The player and all physical movements are shown in camera.

% Achievements: The player will get reward after completing the certain objectives.

%+ Shop items: The player can buy the weapons from inventory depending upon the money.
The inventory is static the player can only buy the weapons from inventory.

<+ Time freeze: The player use his ability to control the time to take advantage of killing

enemies.
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Tablel,l presents the comparison of features between watch dogs, just cause, far cry and

Crime city.

Table 1.1: Existing Solutions features comparison

Fully destruction shown

2 Mini-map support v J v o
3 Third-person perspective view V4 v
4 use shop items & v ve
5 Achievements. V4
6 Time freezing 4
7 Collectable items 7 i v
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1.3 Business Scope !

Mobile gaming's popularity has paralleled the widespread adoption of social media. Two-

thirds of adults use social networks, and nearly 90% of cell—phone owners use smart phones.
This game also would be developed by targeting the interest of youngsters. The game would
be easy to play and be very interesting for action lover game players as it have low graphics,

more stages and many acids in it at every stage which makes it interesting.

1.4 Useful Tools and Technologies

C#, java script, JDK unity3d, blender, Photoshop can be used to develop this game.

Android
Studio

Android studio provides portability to build the android game.

Java

Java JDK is use to build the game.

Unity3d is the game development platform to build the high
quality game in 3d and 2d and deploy them on desktop, web, android, Desktop etc.

Visual
Studio

Visual studio 2015 supports different languages like c++, and ¢

#and java script.
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/ .
~.® blender’ -.
y@ Blender is free open world modeling tools to model high quality

animation, characters, and 3D-Models.

The Photoshop is use to edit the effects and designs the good user menu

interface.

1.3 Project Work Break Down

The project breakdown structure is shown in Figure 1.1
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1.3 Project Time Line
The proposed: project time line is shown in the following figure 1.2.

Requirement gathering

Oct 1, 2018
October November December January February
Requirement
Gathering
Start :2-2018
Requirement
analysis

Start:7-2018
Designing
Start:27-2018
Implementation
Start: 3-2019
Testing
Start:2-2019

.
~
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Chapter 2

Requirement Specification and Analysis

This chapter includes use case diagram, use case description and system sequence

Diagrams for the requirements selected/revised in the current iteration.

2.1. Functional Requirements

The functional requirements are listed in the following table.

Table 2.1: Functional Requirements

Functional Requirement Status
1 Player can move defender forward. | Core Completed
2 Player can move defender Core Completed
backward.
3 Player can move defender left. Core Completed
4 Player can move defender right. Core Completed
5 Player can move defender to jump. | Core Completed
6 Player can aim buildings. Core Completed
7 Player can kill enemies. Core Completed
8 Player can use time freeze. Core Completed
9 Player can drive vehicle. Intermediate Completed
10 Buildings health status will be Core Completed
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shown to defender.

I Player health status will be view to | Core Completed
defender.

12 Enemies” health would be shown Core. Completed
to defender.

13 Player can usemenu to change Core Completed
setting.

14 Player can use menu to start game. | Core Completed

15 Player can use menu to quit game. | Core Completed

16 Player can stop the game by Core Completed
pressing ESC button.

17 Player can resume the game by Core Completed
pressing resume button.

18 Player can restart the game by Core Completed
pressing restart button.

19 Player can buy grenade from shop | Core Completed
by coins.

20 Player can buy jetpack from shop | Core Completed
by coins.

21 Player can select level 1. Core Implemented

22 Player can select level 2. Core Implemented

23 Player can select level 3. Core Implemented

24 Player can view mini map. Core Completed

25 Player can collect money by killing | Core Completed
enemies.

26 Player can view money on shop Core Completed
screen.

27 Player can view money while Core Completed
playing.

28 Player can change sound setting Intermediate Completed
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2.2. Functional Requirements

Table 2.2: Functional Requirement

Functional Requirements Category

1 System level

Guns will have unlimited bullets and require no
reloading.

2 Buying a weapon from shop will add weapon in System level
weabon inventory.

3 The player name entered by the user will be used User level
in the game levels.

-+ The player will be able to move in all directions. User level

5 The collected coins will be added in the score System level
inventory.

6 The player will die when hit by bullets. User level

7 The enemies will be able to shoot if player is in System level
front of them.

8 The bullet fire and enemies movement will be System level
slow down while player will press time freeze
button.

9 The level will automatically end when the player | System level
dies.

10 The player name can be long of 16 characters System level
maximum and | character minimum.

11 The player will be able to switch weapons if User level
available in the weapons inventory.

12 Each level will consist of unique set of objectives | System level
to be completed.

13 Restarting the level will result in starting the level | System level
from beginning with new score board.
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2.3 Selected Functional Requirements

List of selected functional requirements for current iteration.

Table 2.3: Selected Functional Requirement

Hunctional Type
Requirement '
| Player can drive vehicle. - Intermediate
2 Buildings health status will be Core
shown to defender.
3 Player can buy grenade from shop | Core
by coins.
+ Player can buy jetpack from shop | Core
by coins.
3 Player can select level 1. Core
6 Player can select level 2. Core
7 Player can select level 3. Core
8 Player can change sound setting Intermediate

2.4 System Use Case Modeling

A use case is a list of actions or event steps. typically defining the interactions between
a role (known in the Unified Modeling Language as can actor) and a system. to achieve a

goal .The actor will be human.
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uc Use Case Mo.., /'

Sysem

@

/
!
/ e
! -~
change volume agxtends -
! aextends
f ~
7 Forward
-
=~ wextends»
Move Player

S wextends»” =~
N Backward
N

wexiends,

~\

\@
ot
Player = e
uextend»\-..:}
\ resume Game

N\

Buy jetpack

\\kl
\V.

I

freeze Time

drive Vehicle

view building
healthbar

Buy gernade

Figure 2.1(a): Sample Use case Diagram
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uc Use Case Mod... / /
System

collect Money change Setting :
: Aim building
Killl enemies

View Money

View player
healthbar

\

selectlevel 2

I

Player

\ 1 selectlevel 3

@ Restart Game

View enemy
healthbar

Figure 2.1(b): Sample Use case Diagram
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2.5 UserCase Description: .
The use case description for the above use case model is provided in the following.

Tab[e 2.4: Start Game

Use Case ID: |01

Use Case Name: | Start game

Created By:[Mehwish Last Updated By:|Mehwish

Date Created:|15-10-2018 Last Revision Date: [2-1-2019

Actors: | Player

Description: | Player select play option from main menu to start the game

Trigger: | Play Button

Preconditions: | The game must be installed on the android platform

Post conditions: [ The game will be in running state

Normal Flow:| 1: the player installs the apk 2: the system will load the
file of the game on device game and show the main menu

to the player
3:the player choose the play

game option to play the game 4:System start the game for

player

Alternative Flows: | Reinstall the game

Exceptions: | If any error occur during loading, system display error message

and request the player to reinstall or restart the game
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Table 2.5: left move

Use Case ID: |02

Use Case Name: | Left

Created By:|Mehwish Last Updated By:|Mehwish

Date Created:|15-10-2018 . Last Revision Date: |2-1-2019

Actors: | Player

Description: [ User move the player toward left.

Trigger: | Swipe Joystick Left.

Preconditions: | The game must be in running state.

Post conditions: | Player will move toward left.

Normal Flow: | l:user move the player toward | 2:system load component
left. require for movement and

move the player leftward.

Alternative Flows: | Move player in another direction.

Exceptions: | There is no way to move left side.
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Table 2.6: Right Move !

Use Case ID: |03

Use Case Name: | Right

Created By:|Mehwish Last Updated By:|Mehwish

Date Created:|15-10-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description: | User move the player toward right.

Trigger: | Swipe Joystick Right

Preconditions: | The game must be in running state.

Post conditions: | Player will move toward right.

Normal Flow:| |:user move the player toward | 2:system load component
right. require for movement and

move the player rightward.

Alternative Flows: [ Move player in another direction.

Exceptions: | There is no way to move right side.

Department of Information Technology Page 15



Table 2.7: Forward !

Use Case ID: |04

Use Case Name: | Forward

Created By:|Mehwish Last Updated By:|Mehwish

Date Created: | 15-10-2018 Last Revision Date:|2-1-2019

Actors: | Player -

4

Description: | User move the player forward.

Trigger: | Swipe Joystick Upward

Preconditions: | The game must be in running state.

Post conditions: | Player will move forward.

Normal Flow:| 1:user move the player 2:system load component
forward. require for movement and

move the player forward.

Alternative Flows: | Move player in another direction.

Exceptions: |On forward side there is no way.
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Table 2.8: Backward

Use Case ID: |05

Use Case Name: | Backward

Created By:|Mehwish Last Updated By:|Mehwish

Date Created:|15-10-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description: | Swipe Joystick Backward

Trigger: | Player will swipe the joystick in downward direction.

Preconditions: | The game must be in running state.

Post conditions: | Player will move forward.

Normal Flow:| l:user move the player 2:system load component
Backward. require for movement and

move the player Backward.

Alternative Flows: | Move player in another direction.

Exceptions: | On backward there is no path.

.
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Table 2.9: Jump

Use Case ID: |05

Use Case Name: | Jump

Created By:|Mehwish

Last Updated By: | Mehwish

Date Created:|25-10-2018

Last Revision Date:[2-1-2019

Actors:

Player

Description:

User move the player upward.

Trigger:

Jump Button

Preconditions:

The game must be in running state.

Post conditions:

Player will jump.

Normal Flow:

1:User press the jump button.

2:system load the required

component for jump.

Alternative Flows:

No Alternative.

Exceptions:

On upward side there is not enough space to jump.
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Table 2.10: Pause Game

Use Case ID: |06

Use Case Name: | Pause game

Created By:|Mehwish

Last Updated By: | Mehwish

Date Created:|25-10-2018

Last Revision Date:|2-1-2019

Actors:

Player

Description:

Player clicks Pause button from screen to pause the game

Trigger:

Pause Button

Preconditions:

The game must be in running state.

Post conditions:

The game will pause.

Normal Flow:

I:Player select the pause

button to pause the game.

2:System pause the game

Alternative Flows:

No alternative

Exceptions:

No exception
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Table 2.11 Resume Game !

Use Case ID: |07

Use Case Name: | Resume game

Created By:|Mchwish Last Updated By:|Mehwish

Date Created:|25-10-2018 : Last Revision Date:|2-1-2019

Actors: | Player ; -

Description: | Player clicks resume button from menu to resume the game

Trigger: | Resume Button

Preconditions: | The game must be in resume state.

Post conditions: | The game will resume.

Normal Flow:| [1:Player select the resume 2:System resume the game.

option to pause the game.

Alternative Flows: | Start game again.

Exceptions: | Game would be stuck.

3
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Table 2.12: Freeze Time

Use Case ID: |08

Use Case Name: | Freeze Time

Created By:|Mehwish Last Updated By: | Mehwish

“Date Created: |25-10-2018 Last Revision Date: |2-1-2019

. Actors: | Player

Description: | Player can freeze time by pressing button.

Trigger: [Freeze Time Button

Preconditions: | The game must be in running state.

Post conditions: | The time will slowdown.

Normal Flow:| [|:Player select the time freeze | 2:System freeze the time.

button to freeze the time.

Alternative Flows: | No alternative.

Exceptions: | Freeze ability already been used.
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Table 2.13: Aim Building

Use Case ID:|09

Use Case Name: | Aim Building

Created By:|Mehwish Last Updated By:|Mehwish

Date Created: |25-10-2018 Last Revision Date: |2-1-2019

Actors: [ Player

Description: | Player can aim buildings around.

Trigger: | Move Joy Stick

Preconditions: | The game must be in running state.

Post conditions: | Target will set on the building.

Normal Flow:| [:Player moves the joy stick to| 2:system sets the target.

aim buildings around.

Alternative Flows: |No alternative

Exceptions: | No exception
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Table 2.14: Quit Game !

Use Case ID: | 10

Use Case Name: | Quit game

Created By:|Mehwish Last Updated By: [ Mehwish

Date Created:|25-10-2018 Last Revision Date: |2-1-2019 I

Actors: | Player -

Description: | Player clicks Quit button to Quit the game

Trigger: | Quit Button

Preconditions: | The game must be in running state.

Post conditions: | The game will stop.

Normal Flow:| [:Player select the Quit button | 2:System quit the game.

to quit the game.

Alternative Flows: |No alternative

Exceptions: | No exception
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Table 2.15: Change Setting

Use Case ID:

Use Case Name:

Change Setting

Created By:

Mehwish

Last Updated By:

Mehwish

Date Created:

20-11-2018

Last Revision Date:

2-1-2019

Actors:

Player .

Description:

Player can use menu to change the setting

Trigger:

Change Setting Button

Preconditions:

The game must be in running state.

Post conditions:

The game settings will change.

Normal Flow:

I:Player clicks the change
setting button on the main

ment.

3:Player changes the required

setting.

4:Player press the save button

to save setting.

2:Systemshows setting menu

to the player.

5:System save the settings for

the player.

Alternative Flows:

Game stay at default settings.

Exceptions:

No exceptions.

Department of Information Technology

Page 24




Table 2.16: Restart Game

Use Case ID:| 12

Use Case Name: | Restart Game

Created By:|Mehwish Last Updated By: [ Mehwish

Date Created:|20-11-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description: | Player clicks the restart button to restart the game.

Trigger: | Restart Game Button

Preconditions: | The game must be in running state.

Post conditions: | The game will restart.

Normal Flow:| [:Player clicks the restart 2:System loads component
button to restart the game. and restart the game for the
player.

Alternative Flows: [ Reinstall the game.

Exceptions: | The game stuck.
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Table 2.17: View Money

Use Case ID: |13

Use Case Name: | View Money

Created By:|Mehwish Last Updated By: [Mehwish

Date Created:|20-11-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description: [ Player can view collected money on the phone screen while

playing.

Trigger:| View screen

Preconditions: | The game must be running and player is playing.

Post conditions: [Money will updates in parallel.

Normal Flow:| 1:Player use different buttons 2:System shows the result or
available to play the game. collected money on the top of
the screen.

Alternative Flows: | Kill enemies to collect money.

Exceptions: | There is no collected money.
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Table 2.18: Collect Money !

Use Case ID:| 14

Use Case Name: [Collect Money

Created By:|Mehwish Last Updated By:|Mehwish

Date Created:|20-11-2018 Last Revision Date: 2-1-2019

Actors: | Player : =

4

Description: | Player can view collected money on the shop screen after the

game ends.

Trigger: [ Shop Item button

Preconditions: | The game must be in running state.

Post conditions: | Collected money will be visible to the player.

Normal Flow:| |:Player clicks the shop item 2:System shows the result or
buttons to view the collected collected money on the screen.
money.

Alternative Flows: [ Play the game and collect some money first.

Exceptions: | You don’t have any collected money yet.
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Table 2.19: kill Enemies

Use Case ID:| 15

Use Case Name: | kill Enemies

Created By:|Mehwish Last Updated By: | Mehwish

Date Created:|20-1 l-20|8‘ Last Revision Date: [2-1-2019

Actors:|Player. -

4

Description: | Player can aim the enemies and kill them.

Trigger: | Mouse left click

Preconditions: The game must be in running state.

Post conditions: | Target will set on the enemies.

Normal Flow:| I:Player press mouse left click | 2:system .will destroy the

to kill enemies around. targeted enemy.

Alternative Flows: [No alternative

Exceptions: | No exception

e
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Table 2.21: Buy Grenade

Use Case ID:| 16

Use Case Name: | Buy Grenade .

Created By:|Mehwish Last Updated By:|Mehwish

Date Created: [ 15-12-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description: | Player can buy grenade from shop by coins.

Trigger: | Buy button

Preconditions: | The player played the game and have some coins.

Post conditions: | Grenade will be available to the player during game.

Normal Flow:| 1:Player go to the shop menu. 2: system will show the

available shop items.
3:Player select the Grenade

from the available items. 5: System check the player
coins, if coins are enough then

4:Player press the buy button
grenade will be added to the

to buy grenade. o
player shooting items
otherwise show the message

*Not enough coins™.

Alternative Flows: | Play the game and collect some coins.

Exceptions: [ No exception

-
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Table 2.22: Buy Jetpack

Use Case ID: |17
Use Case Name: | Buy Jetpack
Created By:|Mehwish Last Updated By: | Mehwish
Date Createld: 15-12-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description:

Player can buy jetpack from shop by coins.

Trigger: | Buy button

Preconditions:

The player played the game and have some coins.

Post conditions:

Jetpack will be available to the player during game.

Normal Flow:| 1:Player go to the shop menu.

3:Player select the jetpack

from the available items.

4:Player press the buy button
to buy jetpack.

2:system .will show the

available shop items.

5:System check the player
coins, if coins are enough then
jetpack will be added to the
player shooting items
otherwise show the message

“Not enough coins™ .

Alternative Flows:

Play the game and collect some coins.

Exceptions: [ No exception
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Table 2.23: Select level 1 !

Use Case ID:| 15

Use Case Name: | Select level |

Created By:|Mehwish Last Updated By: [ Mehwish

Date Created:|15-12-2018 Last Revision Daté: 2-1-2019

Actors: [ Player

“

Description: | Player can select the level | to play level 1.

Trigger: |Level |

Preconditions: | The game should be installed.

Post conditions: [ Level | is loaded and ready for playing.

Normal Flow:| [:Player load the game. 2:system .will show the

available levels to the player.
3:Player select the level I.

) 4:System load the components
5:Player start playing level 1. )
and start the level 1 for

playing. .

Alternative Flows: | Restart the game.

Exceptions: [Level | loading failed.
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Table 2.23: Select level 2

Use Case ID: |15

Use Case Name: | Select level 2

Created By:|Mehwish Last Updated By:|Mehwish

Date Created: lS—ll2-20]8 Last Revision Date: |[2-1-2019

Actors: | Player

Description: | Player can select the level | to play level 2.

Trigger: |Level 2

Preconditions: | The game should be installed.

Post conditions: | Level 2 is loaded and ready for playing.

Normal Flow:| [:Player load the game. 2:system .will show the

available levels to the player.
3:Player select the level 2.

4:System load the components

5:Player start playing level 2.
i and start the level 2 for

playing. .

Alternative Flows: | Restart the game.

Exceptions: | Level 2 loading failed.
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Table 2.23: Select level 3

Use Case ID: |15

Use Case Name: | Select level 3

Created By: Mehwish Last Updated By: | Mchwish

Date Created: | 15-12-2018 Last ﬁevision Date:|2-1-2019

Actors: | Player

Description: | Player can select the level | to play level 3.

Trigger: [Level 3

Preconditions: | The game should be installed.

Post conditions: | Level 3 is loaded and ready for playing.

Normal Flow:| [:Player load the game. 2:system .will show the

available levels to the player.
3:Player select the level 3.

4:System load the components
and start the level 3 for

5:Player start playing level 3. playing. .

Alternative Flows: | Restart the game.

Exceptions: |Level 3 loading failed.
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. Table 2.23: Drive vehicle

Use Case ID: |15

Use Case Name: | Drive vehicle

Created By:|Mehwish Last Updated By: | Mehwish

Date Created:|15-12-2018 Last Revision Date: |2-1-2019

Actors: | Player

Description: | Player can drive the vehicle on the road.

Trigger: |Joystick

Preconditions: [ Player should be inside the vehicle.

Post conditions: [ Vehicle start moving according to player input.

Normal Flow:| 1: Player press the button to sit | 2: System adjust the player and
in the vehicle. vehicle.
3: Player move vehicle using 4: System move the vehicle
joystick. accordingly.

Alternative Flows: | Player walk.

Exceptions: | No exception
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Table 2.23: View building Health bar !

Use Case ID:| 15

Use Case Name: | View building health bar

Created By:|Mehwish Last Updated By: | Mehwish

Date Created: | 15-12-2018 Last Revision Date:|2-1-2019

Actors: | Player

Description: | Player can view the building health status shown on the top of

every building.

Trigger: | View screen

Preconditions: | The game must be in running state.

Post conditions: | Building health bar will be visible to the player.

Normal Flow:| |:Player start playing the 2:system .will show the
game. i building health bar on the top

of each bilding.

Alternative Flows: | No Alternative

Exceptions: | No exception
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Table 2.24: Volume setting

Use Case ID: |15

Use Case Name: | Volume setting

Created By:|Mehwish Last Updated By:| Mehwish

Date Created: 25-12-2018 Last Revision Date: |2-1-2019

Actors: | Player

Description: | Player can control the volume of the game.

Trigger: | Volume Button

Preconditions: | The game must be in running state.

Post conditions: | Volume changed according.

Normal Flow:| 1:Player clicks on the change 2:systemshows the setting
setting option. menu.
3:player select the change 4:system display the volume
volume option. setting menu of game.
5:player set the volume. 6:system set the volume
accordingly.

Alternative Flows: |No Alternative

Exceptions: | No exception

R R R e ——— . —————— L SRS Lt T E————
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2.6 System Sequence diagrams

System sequence diagram (SSD) is a sequence diagram that shows, for a particular
Scenario of a use case. the events that external actors generate their order. and possible inter-

system events.

Start Game: User starts the game by pressing play button from main menu System loads the

game and display a mission List. User selects the mission and system start the mission for

player.
sd StartGame /
% Sydem
Flayer
I T
I |
I |
I |
| |
| |
I 1
: ganGamel() :
System display main menu
c_ ________________________________________________________

s e, s, i e - |
et e e i e et e el ]

Figure 2.2: Start Game
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Move Left: User swipe the joystick in left to move the player in leftward. t

sd Left

]

% :Sysem

Player

upDate()

Player start moving leftward

Figure 2.3: move left

Move Forward: User swipe the joystick in upward To move the player forward.

sd PlayerMovement /

% :Sydem

Player

upDate()

Player start moving forward

Figure 2.4: move Forward
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Move Backward: User swipe the joystick toward down to move the player in backward

sd PlayerMovement

% P System

Plalyer

upDate()

Y

Player start moving backward

Figure 2.5: move Backward

Move Right: User swipe the joystick right to move the player in right side

sd upDate

% :System

Player

I
I
|
! upDate()

player move toward right

Figure 2.6: move Right
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Junip: user press the jump button and player will jump.

sd PlayerMovement /

% . . System

Player

upDate()

Y

Player jumps

Figure 2.7: Jump

Pause Game: user press the esc key to pause the game.

sd PauseGame

% System

Plalyer

T

|

|
pauseGame() .._:_

Game pause

{ __________________________________

Figure 2.8: Pause Game

~
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Resume Game: user press the Resume button to resume the game.

sd ResumeGame
% System
Player I
1 T
1 I
1 |
1 I
1 I
1 resumeGame() o l
system save the cument state and resume éame
1 1
1 1
1 [
1 1
1 1
1 1
1 1
1 1
[ 1
1 1
1 [
| I
Figure 2.9: Resume Game
Freeze Time: user press the freeze button to slow down the time.
sd Freeze Time /
‘System

X

Player

enterBulletTime()

system slower down the time

Figure 2.10: Freeze Time

Department of Information Technology

Page 41



Aim: user will control the aim by controlling camera using joystick.

sd Aim building /

(_:a System
A
Player
| T
| I
I [
| 1
! o W I
g aimBuilding()
___________ SRR, e
[ ]
| !
[ I
I ]
! 1
[ I
Figure 2.11: Aim building
Quit: user press the quit button to quit the game.
sd Quit Game
% System
Player
I T
| [
I I
! I
l QuitGame() ._JI_
LT E T = gamewillstopped  _ _ _ _ _ _ _ _______ |

m—————]

Figure 2.12: Quit Game
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Change Setting: user press the setting button from menu, system shows the setting fields to

the user. User change the desired fields and press save button to save the changes, system

save the changing fields for the player

sd changeSetting
% System
Player
! ]
! I
I |
: selting() S :
i ; -
dispplay menu

e e N e e s e el
savesetting() |
h_l.

settin d

. . gsvedd  _ _ _ __________]
T T
| I
! I
! I

Figure 2.13: Change Setting

Restart Game: user press the restart game button to restart the game. System set the default

values in the fields and restart the game.

sd Restart Game _~

Player

% :System

restantGame()

update fields and restart game()

Figure 2.14: Restart Game
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1 View collected Money: user press the shop item button from menu, system shows
different shop related options to the user. User select the view collected money
buttons, system shows the collected money to the player.

sd View Collectod mon...

X

Player
i
|
I
!
I

Shop()

‘Shopltem

collectedMoneay(int)

b

shows collected money()

b e 0 JETENSTOU RN IIONSVY. o s seusanas i

Figure 2.15: View Collected Money

Kill Enemies: Player use mouse left button to kill the targeted enemy and system destroy the

enemy.

o

N\
Player

sd kill enemies -

System

shoot{int bullet)

sucaf

enemy destroy()

Figure 2.16: Kill enemies
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Buy Grenade: Player select the shop button from main menu. System shows the available
items in the shop .User select the grenade from the available items and press buy button to

buy the grenade. System check the money and give confirmation message to the user.

sd Buy Grenade
2 System
A .
Player
| 1
| |
' shop() |
display availible item
o __di splay availible iter 0
select Grenade() > |
|
Buy() |
confirmation ssa
B nfimation message) _ _ _ _ _ _ _ _ _ _
-
I I

Figure 2.17: Buy grenade

Buy JetPack: Player select the shop button from main menu. System shows the available
items in the shop.User select the jetpack from the available items and press buy button to buy

the grenade. System check the money and give confirmation message to the user.

sd Buy Jetpack
g Sysgem
VAN
Player
! 1
! |
! shop() !
SERUENCUEPRSITNIRL |- Aoy L L5 s D R e
salectJetpack() I
Buy() !
confirmation message
s i e i CORTBHOTIOERERGR0. . oo o o ee pocenn
0 i

Figure 2.18: Buy Jetpack
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Select level 1: Player select the level | from main menu to play level 1. System start level |

for the player.

sd SelectlLev... /

selectLevel()

System

start level 1 for the player()

Figure 2.19: select level 1

Select level 2: Player select the level 1 from main menu to play level 2. System start level 2

for the player.

sd select leve...

X

p!alyer

|
|
i sselectLevel2()

system

start level 2 for the player()

Figure 2.20: select level 2
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Select level 3: Player select the leyvel 3 from main menu to play level 3. System start level 3

for the player.

sd select leve... /
% system
player
| i
! |
I selectLevel3() I
= start level 3 ()
|
| I
I ]
Figure 2.21: select level 3
Drive vehicle:.
sd driveVehicle -
9 Objecta
A
player
i T
| "
! driveLeft() "
= e E N _ S5 w move veliicle lent)
driveRight() o
i i s e i e b move vehiclerghty _U
driveforward() -.__:_I
e e SR VE VEbICle forardD, e ]
driveBackward() -_I
BT i moye vetitcle baclovardO, o o |
i}
break() o n
o e e e e vehiole stoped) _ o e e e e e s 1o
L |
! 1

Figure 2.22: Drive Vehicle
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Volume setting

sd change sound selting /
% . system
player
| I
| 1
: changeSetting() ’_:-
display setting menu
e o _____Gwlaysttingmenug _ _ __________ |
= -
|
h setVolume(int) ...J.
set volume accordingl
o ______%tvolumeaccordingly) __ _ ________ |
T T
| [

Figure 2.23: volume setting
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2.6 Domain Model

Part of your initial architectural modeling efforts. particularly for a business application,

will likely include the Hevelopmellt of high-level domain model as you see in Fig. 2.7.

Sine Domaln Mo /

Emey Errmy Movement

SnimmManag

Iy

temy

Figure 2.17: Domain Model
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CHAPTER 3 h

System Design

3.1 Software Architecture

Software architecture is described as the organization or structure of a system, where
The system represents a collection of components that accomplish a specific function or set

of functions.

Player

I

Presentation Layer

Crime City

1

Blender UnitySD Visual C++
mc Lay»- N
3
Physics Audio Graphics

Android (APK)

Figure 3.1: Software Architecture Diagram
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3.2 Class Diagram !

Class Diagram as shown in Fig. 3.2 provides an overview of the target system by
describing the objects and classes inside the system and the relationships between them. It
provides a wide variety of usages: from modeling the domain-specific data structure to

detailed design of the target system.

class Class Mo.. /

+ o+ o+

cragledatpack ) void
Iniglizahopitamsa) ' void
isBouantiSting) oo

Price{String) : int

# e e e e e ok b

i

4
Usarlnput Main Menu
Enomymov emant Enamy
- continoust. boal » + obj MisonMansger
- dFadlaft boo! ~ Reemy. Taedom <t - coliectadMoney int
- dPadRight bool - nav; NevmeshAgant a0 Rt
o - JheAE T « latead, boolsan - fagsPanel GameCtjact
: ]I:'r:amr " » Sl - menuPanal: GameObject
' i ; - misonSelectPanal; Camelbject
- maAngle: float + moveForan() . baolaan :e:;a:]r_:_a Innal - ophionPanel GameObisct
- moveleft bool + mojaLaft)  boolean N nanslpem Hoat - wtingPanel GameObject
. moveRight bool + moseRight|) boolean ’ + thop ShopiamAtanager
: ¥ f + movellp(]* boolean il
——— + ) de + aamagetaks(lloat)  void
; = 2 0 vold + g void + k). void
+ ininalzaSpecific . void update() vol B soniean| |+ fade():void
: 3 et
+ Reoai): void + sowfioatisyord + GamePanelSetActive() void
+ Undate():void + Latelpdate]): void
+ Monzyl)int
+ QuitGame(}: void
+ ResmaCamal) void
+ SslpctinyButtonf) gameltyjec
+ StanGame|) voia
= StanMaau} void
+ updatel) void
selting Player
- mud: audioMier - healty floal
+ g dopoown + money: float
+ ms msiution + mote. flost MissionManager
g ] : Ig|.g|rm + Lige Misson: Game{bject
+ elQualityiat): vord L. + LigeMimoninProgrs Sting
e = ShopltemManager + LigoMimonSavelid: Sting
+ @iVolumeifioat): voud + CountWeapond): vaid + Missontoidsr. GameObject
4+ ExitBulletTime{}: void siopltem int + misionProgiess boolean
* Hng: + tageiPogrs ol
+ gat() void Buy{Stnag) ' bool =
+ uplatel): void Canstford(Stang) bool AbatMissiond): vaid
izaChadel). Vo acnvatsMistontieatint)  void

buddMissonCantentiint - void
Compietatlisont): vaid
FailMizon() ; void
siblissonindeniMissonData) vodint
geiltissonoytding - Missonla
InitialzeManager) void
LoadMissionProressSiring)  vaid
Missoninputiponl) - vaid
NextMisson() : void

ProcasT agetjint, Sting) : voud
SaaMimuPrges) void
SetupDastuctiplesint - void

+ iUpMissoafinti - vaud
+ SetupTrafficunt). void

SetupUnits) . void
StanMisson()  void

+ StoreMisaonPiogresiissonDat) | void
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3.3 Sequence Diagram

Sequence diagrams, when used in conjunction with class diagrams; provide an extremely
effective communication mechanism. UML sequence diagrams as shown in Fig. 3.3 are

used to show how objects interact in a given situation.

sd sd2 /
player mainMenu usarinput UnityEngine
T T T T
| | | |
| dartGame() | | I
dartGame() : :
-t |
Y i
; I |
e, ARomlecimison) | I I
| 1 1
selectMissionl() b':' E i
| |
selectedMission() I |
Ll I
|
=lectedMission() . I_
ganMisson()
R danMision) | e |
updateFollow() ! : :
I |
updateFollow() ! :
o I
I
Move Player
e s 2R PRl s |
T T 1
pauseGame() | | I
Tl | |
| |
Pause() o | |
Lag |
I
Gi di I
ame pause
e s, parsedl) :
T |
resumeGame() : : I'
i | |
[ |
resume() < '} |
= I
|
1= ;. L L \
! — I
| I ! |

Figure 3.3(a): Sequence Diagram
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sdsd /.

Playar MainMenu Userinput UnityEngine
I ! I I I
| RegartGame() > | | |

] I I
restartGame() h—l |
restatGame() !
Ll
Game vill retart=
, Crmm o m e e
quilGame() . QuitGame() T T
. 1 |
> quitGame() »l
Game Ends)
< __________________
aimBuilding() T T T
> aimBuilding0 .l :
aimBuilding() >l
show healthbar()
& show healihbar) st ey
]‘ display healthbar) T
T |
[ L | |
y | | |
viewMoney()
»-L | |
| |
. I |
s display moneyﬂ_ ] I i
TTTTTTTTTT T | |
l] | |
shootEnemy() > 1 | I
shoolEnemy() | shaoting() |
»l
destroy Enemy_ﬂ B :H
destroyEnem
PR .. . it ,
< Enemy Destroyed () |
i L [ :

Figure 3.3(b): Sequence Diagram
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sd sd change setting / !
g Maiin Manu seffing
A
Player
| I T
| I |
| | I
: changeSetling() 1 :
= |
I
B .. dgis elngmea) o ] i
L I
1 I
selquality(int) I
3 setquality(int) |
rasolution chamed()
I-l< ______________ LTI L]
elVolume(fioat) | :
|
satVolume(iloat) :
—— volume adjused)_ |
T T
save() | |
il I
I
elling saved() :
e e L e F e e i S e s e o) |
L L |
! 1 1
Figure 3.3(c): Sequence Diagram
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3.4 User Interface Design

This Section describes the interfaces of game the users are expected to interact with the game.
These interfaces are designed in unity3D.Following are some of the game user interfaces with

which users will interact.

3.4.1 Main Menu

This is the main menu screen of the game in which different buttons are shown. And on

pressing any of the buttons an operation is performed.
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3.4.2 Start Game

This is starting scene of a game.

FREEZETIMES @

HERUTH i
o= e |

3.4.3 Pause Menu

This is the pause menu screen of the game in which user can Quit and Retry the game.

GAME PRUSED

S RESTARTS RESUME

.
-

. ——— |
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Chapter 4

Software Development

4.1 Coding Standards

This chapter will provide the details about the coding standard, we adopted during

implementation phase.

4.1.1. Indentation

The Line spacing is used during the code. There is only one line gap between the declaration

of public, private and local variables and this pattern is used throughout the code.

4.1.2. Declaration

Declaring one variable per line to understand the code easily.
» Class name declare as a camel Case notations.
» The Method or Function name should be start with capital letters.
~ There will be one line space between the public/private variables.

» The public variables should be declared first then private variables with one line of

gap.

» The local variables should be declared after the private variables or immediate after

the start of any function.
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4.1.3 Statement Standards

The coding statements will be declared one per line. The nested statement like for loops or if

else statements their scope or braces will be closed immediate after opening of the brace.

4.1.4 Naming Convention

The conversion is used to understand the code easily. The variable name should be start with
the capital word or with underscore for the same variable if it is declared already. For

Example (Bullet Time , Bullet Time).

4.2. Development Environment

Unity is a cross-platform game engine developed by Unity Technologies, which is primarily
used to develop both three-dimensional and two-dimensional video games and simulations
for computers, consoles. and mobile devices .As far unity3D is most popular among

developers than any other game development software.
Visual studio:

Visual studio is used to develop computer games, as well as mobile apps or game. It use

Microsoft software development platforms (windows API).
Blender:

Blender is an industry leading 3D Modeling software application. It enables video developers

who work with animated film, video games to create highly quality 3D Models.
Photoshop:

Photoshop is used to develop the user interface with many visual effects and can be used to

alter images.
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4.3 Software Description

Main modules of our project are

> Restart Game.
» Change Setting.
» Collect Money. )
» Kill Enemies. -

4.3.1. Restart Game

Snippet 1
public void Restart Game()

{

SceneManager.L.oadScene(SceneManager.GetActiveScene().name);

Description:

The Restart function restart the current loaded scene again as soon as the player die and or

when the user will press the restart button.

4.3.2. Change Setting
Snippet 2

public void set volume(float vol)

d

audioMixer.setFloat("volume", vol):
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public void set quality(int index)

{

QualitySettings.setQuality(index):

Description:

The set volume Method will mute or un mute the audio of the game where as the set quality

method will set the graphics setting to (low , medium , high)

4.3.3. Collect Money
Snippet 3

publicstaticint score:
Text text;

public void money(int value)

d

text= Get Component <Text> ():

score= 0;
score=value;

text. Text ="Score: "+ score:

Description:

The money Will increase the score count variable and update it when the enemies die.
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4.3.4. Kill Enemies

Snippet 4

public Money mon;
public int Value = 10;

public void Take Damaée (int amount, Vector3 hit Point)

{
if(is Dead)
return;

enemyAudio.Play ():
current Health -== amount;

mon. Money(value):

Description:

This method will reduce the enemies health and update the score count variable in money

class as the enemies die .
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Chaptér 5

Software Testing

This chapter provides a description about the adopted testing procedure. This includes the

selected testing methodology, test suite and the test results of the developed software

5.1. Testing Methodology

In testing methodology we use black box testing because it is very efficient .Black Box
Testing is a software testing method in which the internal structure/ design/ implementation

of the item being tested.

NUnit is an open source unit testing framework for .Net. Unit provides a console runner
which is used for batch execution of tests. The console runner works through the NUnit Test

Engine, which provides it with the ability to load, explore and execute tests.
» Tests can be run from a console runner.
» Tests can be run in parallel.
~ Strong support for data driven tests.

» Supports multiple platforms.

5.2. Testing Environment

Test Runner

The Unity Test Runner is a tool that tests your code in both Edit mode and Play mode, and
also on target platforms such as Android, or iOS.The Unity Test Runner uses a Unity
integration of the NUnit library, which is an open-source unit testing library for .Net

languages.
MonoDevelop

Mono Develop is an open source integrated development environment for Linux, macOS. and
Windows. Its primary focus is development of projects that use Mono and NET frameworks.

MonoDevelop integrates features similar to those of Net Beans and Microsoft Visual Studio.
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There are 10 use cases in our project to test all those use cases we have_written test cases to

test the functionality of the system.
Steps to perform:
> Navigate to windows->select Test Runner.
» Select the play mode option.
» Create new test and rename the file.
> Write the functionality in the test script.
» Select all the test you want to run.
» Run the game and test cases parallel.

5.3.TestCases

Test Case: kill Enemies

Table 5.1: kill Enemies

Date: 07 FEB 2019
Test 1D: |
Objective: kill Enemies
Version: 1
Test Type : Unit Testing
Input : Press the shoot button to kill enemies
Expected Result: enemies die.
Actual Result: Passed Successfully
Description:

In this figure test case is written in Mono develop and those test cases are tested on Test
Runner which is the built-in automated tool in unity3d. First create the Editor Test c# script

and then write the functionality to test enemies die.

“
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While playing mode run your test case through test Runner it will generate the test case result

in the console.

: . : X
I Editor Tests | =y | : = E-E.

Run All | Run Selected | Rerun Failed ™= J1 Qo 0 0

¢/ enamyhealth

' EditorTest

Figure 5.1: Enemies health Test Runner

In this figure, Test cases that are created in Mono Develop are being tested in the test Runner.

=z UnityEngine;
UnityEditor;
8 NUnit.Framework;

currentHealth
amount = 16;

EditorTest()

currentHealth —=Samount ;
" (Assert.EqualSicurrentHealth, enm.health)) ;

Debug.Log( "Eniemy Die™);

Figure 5.2: Kill Enemies Test Case
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Test Case: Collect Money !

Table 5.2: Collect Money

Date: 07 FEB 2019

Test ID: 2

Objective: | Collect Money

Version: 1

Test Type: | Unit Testing

Input: Press shot button to kill enemies and collect money.
Expected Player will collect the money.

Result:

Actual Passed Successfully

Result:

Description:

In this figure test case is written in Mono develop and those test cases are tested on Test
Runner which is the built-in automated tool in unity3d. First create the Editor Test c# script

and then write the functionality to test collect money function.

While playing mode run your test case through test Runner it will generate the test case result

in the console,
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USINg NUNnit

enm;

current health
amount = 16f;
score = 1af;

EditDFTESt()

health -= amount; -
.Equals(current_health, enmifigalth))

enm.score;
t.Equals(amount, enm.score))

g.lLog(M

Figure5.3: Collect Money Test Case

Edit}):'fesfs i s, o oite et A N s T & ._______ R

Run All | Bun Salected | Rerun Failed [ V1| @0 o 0 |

- v money

/' EditorTest

Figure5.4: Collect Money Test Runner
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Test Case: Restart

Table 5.3: Restart Game

Date: 07 FEB 2019

System:

Objective: Restart Game Test iD:3

Vesrsion:| Test Type: Unit
' . Testing

Input:

Press the restart button

Expected Result: Game will restart.

Actual Result: Passed

Description:

In this figure test case is written in Mono develop and those test cases are tested on Test
Runner which is the built-in automated tool in unity3d. First create the Editor Test c# script

and then write the functionality to test restart game.

While playing mode run your test case through test Runner it will generate the test case result

in the console.

-Department of Information Technology Page 67



ject: EAndLS startButton”™);

name button.namc;
rt.Equals(name,"REStartButton™) )3

r . Loads £ cManager.GetActiveScene() .name);

Figure 5.5: Restart Test Case

| i y i s %
il Editor Tests L y e e,
| Run All fun 5electad  Rerun Failed I V1| @0 0 ]

v W Restart
+ EditorTest

Figure 5.6: Restart Test Runner
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Test Case: Change Setting !

Table 5.4: Setting

Date: 07 FEB 2019

System:

Objective: Change Graphics Settings. Test iD:4

Vesrsion: | Test Type:  Unit
' Testing :

[nput:

Press the low or high setting button.

Expected Result: Graphics quality change.

Actual Result: Passed

Description:

In this figure test case is written in Mono develop and those test cases are tested on Test
Runner which is the built-in automated tool in unity3d. First create the Editor Test c# script
and then write the functionality to test graphics settings. While playing mode run your test

case through test Runner it will generate the test case result in the console.
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» The Jdk version should be 8_151.

Crganize + Inchide in likrary = Share with = Bum Mews foider
4 5F Favorites i 3 i Gote rroddf e Type e
] Desktop b A0 151 13018 1009 HIA File foldi
8 Downloads L jdk-90.1 L7 837 am Filw taidee
11 Recent Places o jrel80 151 13713 123 PR Fils folder
“ 4 Libraries
|4 Docurments
" o) Music
e Pictures
H videos ;
o4 Hamegroup

« '& Computer
1 &L, Local Disk ()
i iy Softwares and ¥
" it games {E)
i Maovie tay sangs

¥ Netwerk

» Then update the android sdk so that it will add the libraries of which are under 25.0.0.

» To build the we need to put all the scenes of our game in build settings so that all the
scenes are build for the game.

Na= %%::}__N el M g
g Feag— A real S e | T

» Then Navigate to Edit->preference set the android tool path and java jdk path .

» Navigate to File->build settings-> click player setting.
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# Click on the build button and give the name of your apk file in our case it would be |
(Crime City).
» Click build to build the apk. -

» Put the Apk (Android Package Kit) on your android device and install it.

S
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