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2.Requirement Analysis Part

2.1. Introduction

RoboTotal War is a war simulator that enables to the users in first step establishing war simulations as
defining robot teams and the environment that the robots fighting. For the future aspect we try to add
the environment step that users also write their own robots that are extends our ancestor robot that
has some specifications for adapting the environment that we defined before.

This document provides detail surrounding the functionality of the RoboTotal War simulator
software. Furthermore, the functional and non-functional requirements are discussed in depth.
The document illustrates the functionality of the software through the use case diagrams.
System constraints and required software and hardware are presented emphasizing the
contribution to the system as a whole. Finally, a time plan for design and implementation is
provided.

RoboTotal War is mainly working by computer itself but adjusting the teams, maps, conditions gives user
to effect game. In the later steps, adding own robots and the learning robots gives user to fight his own
robot with others. The subsystem is the environment that enables the user to write the java code with
extending our robot class or for security reasons just adding the library that we defined for this project.
This project gives chance to users that they can write their own robots with Al for better wars, as like
robocode but the difference between our platform and robocode is we define the rules for robots and
we give some specifications and and the limits are restricted.

RoboTotal War simulator we define first an environment that enables user to fight the robots and we
give up the name EnWar for the environment. We have types of robots, and every robot has a defined
specific features and for future aspect user can define more within the limits and environment rules. We
will use an IDE (INTEGRATED DEVELOPMENT ENVIRONMENT) for designing GUI(GRAPHICAL USER
INTERFACE). Mainly we think to write our code in JAVA Language for using the features of OOP(OBJECT
ORIENTED PROGRAMMING) that enables us to extend new robots from the ancestors and for user part
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for future user can also define his own robots as like we do now. Also Java gives us the chance to run our
environment in all OS(OPERATING SYSTEM) platforms as like LINUX, WINDOWS, SOLARIS, MacOSX etc.
For future user can easily understand our platform with using API(APPLICATION PROGRAM INTERFACE)
that enables user to see which classes we have and which relations that they have.

Section 1.2 of this document provides an overall description of the Software system, including
the main functionality and ideas.

Section 1.3 illustrates the main functionality of the system using several simple activity
diagrams and use case diagrams.

Section 1.4 explains the functional requirements of the system in detail grouped in order of
importance by each of the components mentioned in Section 1.3.

Section 1.5 presents the non- functional requirements of the system. Section 1.6 User Interface
that we develop. Section 1.7 contains the constraints we would be having in the making of our
system Section 1.8 lists the hardware and the software to be used. Section 19 finally has the
references we have used in our research followed by the glossary written.

2.2. Overall Description

Our environment works on JAVA. The system includes two steps: first is user interface to adjust the
specifications for the game and the second is starting the game. The game means autonym working
robots that are hard coded by us and for future aspects we try to give chance to end user for designing
own robots but our project in first step gives user to adjust conditions, robots, maps etc. before starting
game.

RoboTotal War simulation software’s main aim is to bring end user to define own robots within the
limits of our environment. That means end user will use own hardcoded robots, as using the Al
algorithms but actually in the growing procedure of the system shows that the first steps of the
environment required a unhandled robot environment. End user uses only the robots that we define for
simulation. But adjusting is also a big constraint for the end user to change the way of the war.
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The product functionality can be divided according to the components that make up the system
which include the user and the robot component.

User Functionality: User can compose the system and adjust the features of the game simulation. Can
either handed the general options and game options, will start, save, open the simulator.

Robot Functionality: System gives robots to fight automatically but the before starting the game they
are hardcoded. The user handle them by GUI and this changes are mainly seem in simulation.

2.3. Uses Cases and Activity Diagrams

End user can adjust the environment for the next game. The features of the main functionality can be
adjusted by the Simulator options menu and the game options are seperated mainly 4.

e Game general options

e Match Type

e Map Options

e Robots and creating Teams
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Figure 1.3.1 1: Use-Case of End User

Robots have lots of functionality. They are hardcoded system droids that they work by themselves. User
only effect the conditions, team members, the guns, maps etc.

The other parts are worked by the robots and their functions are defined as like below use case.
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Figure 1.3.2 1: Use-Case of Robot
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User can control the main environment. So user has the ability to create game, open game, restart
game, save and save as game, exit game and adjust the main functions for the environment.

Open Game
Create New Game Simulator Options

General Options

Match Type

Map Option

Team Selection

Continue Game
EXIT

Restart Game Start Game

@

Figure 1.3.3 1: State/Activity Diagram of User
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Figure 1.3.3 2: State-Activity Diagram of Robot

No Enemy

System

j191unod Ji]

[Awaua auo 1se9) 1B

uay1 0

Enemy
Counter

193unod 1]

End Flow

usy1 o

Erol TOKALACOGLU | Osman A. BICAKCI

University of Marmara
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This is the lifecycle of the robot. Robot has the ability to work by itself but the communication skills are
also added by the environment. After user adjusts robot fight in the conditions of the environment. The
rules are defined by Robot class and this is our ancestor robot it has the defined and non changeable

functions.

This is the timeline and objective sequences throughout the robot.

«implementation class» «metaclass» imol tation cl
Robot RoboTotalWarEndi Event «mpemg:eamloncass»
{active} Robootalivartngine {active} {act_i've\é

= run() = = ‘
|
Scan() !
¥ scan() i
/
/ Scan .
/) Scanned Object Type Lis
( _ S -
| isEnemy
|
i isEnemy==true
|
i Fire()
| isSucessful()
|
i sucessful not alive
| [ g iy S ,,e __________________ —J
| Move(
|
i Turn()
|
| T
i Scaq()
\\ Communicate()
| —
\
\ Unsucessful alive or escape
\ e — - f o e
{Return step 1}
Figure 1.3.4 1: : Sequence Diagram 1 of Robot
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«implementation class» «metaclass»
Robot RoboTotalWarEnai Event
{active} RoboTotalWarEngine {active}

= run() ] =
Scan()
y scan()

/ ) . Scan
/ Scanned Object Type List
| ) Kt-——————— === —
: isEnemy
| isEnemy==false
: isWall
|
| isWall==true
|
| turn()
|
| sucessful
e e ____ _
: Move()
| |
\ Turn()

\\ !

N Communicate()
\
Scan()
il scan()
//
| isFixedObject==true
! _ S
| save Coordinates
B I S tetuie |
| Communicate()
|
: robot coordinates
L N
AN move()
N |

Figure 1.3.4 2: Sequence Diagram 2 of Robot
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2.4. Functional Requirements

2.4.1.1. Board
2.4.1.1.1. Borders

There are exact limits that they are seen but actually there are limits for extreme conditions to stop
escaping or abnormal actions.

2.4.1.1.2. Shape

The limits are seems as like rivers, mountains or other enviromental limits that the robots can not break
the limits in real too.

2.4.1.1.3. Surface

The board is in a defined shape as a rectangle, for different screen resolutions. And it is in the center of
the screen.

2.4.1.1.4. Topology

The surface is in 2D so there are no 3D objects in the surface but there are mountains, rivers then the
type of the surface will be vary as like: stone,water areas.

2.4.1.2. Conditions

The shape of the map and the things on the map are whole form topology. The surface area is 2D but
actually the effects over the enviromental things are the same as real so there is a topological surface.
For example a robot cannot go over on mountain or sea, it must to stop and determine another
direction for moving.

2.4.1.2.1. Light Condition
Light conditions are in general two types as day and night, also we set conditions to effect the robots’

vision features oriented with light conditions.

Erol TOKALACOGLU | Osman A. BICAKCI .

University of Marmara



(3 RoboTotalWar

2.4.1.2.2. Weather Condition

Weather conditions are in general sunny rainy, snowy.The weather condition effects the robots as like
enviromental conditions, block or dicrease the attacks etc.

2.4.1.2.3. Ground Condition

Oriented with weather conditions the types of ground will be varied, if the weather is rainy then the soft
sand is going to be swampy and robots will spend energies in moving.

2.4.2.1. Fire

24.2.1.1. Types

In a instance there are 3 types of fires.
The instance types of fires are;

e Pistol (lower speed, small effect, low cost)
e Laser( middle speed, big effect, highest cost)
e Plasma (higher speed, big effect, high cost)

2.4.2.1.2. Damage Types

The main idea should be defect the enemy robots. The damages should be in the types of;

e Only one robot can be effected
0 Should lose power
o0 If have, should lose first Shield than power in an order
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2.4.2.1.3. Range

Actually the range of the bullets are the same just the speed is different, and for view parts it is working
as targeting and getting results in a fixed range. The range is only vary with the condition of the battle, if
it is nearly to be complete than the range is larger to finish in a small time instance.

2.4.2.1.4. Cost of Fire

There will be types of fires then the effects of these fires should not be the same also now we should
know that the cost of fires must be different, but for owner of the fire it means nothing just for the
hitted robot the cost means as a constant to delete power or shield.

2.4.2.1.5. Speed of Bullet

There must be a speed of a bullet, to catch the robots because every robot has a speed of motion and
there will be fires to effect them or for escaping skills there must be a speed it also depends on the types
of fire.

2.4.2.2. Motion

2.4.2.2.1. Angular

Robots have the capability to move with a angle in 2D plane, it helps them to find any object or sensing
all map view.

2.4.2.2.2. Llinear

Linear motion is the capability to move in a linear way.

2.4.2.2.3. Speed of Motion

The motion has a speed, it also controlled by the system users need as shifting the scroll on the robot
speed part, and the main speed is the same with every each other robot.
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2.4.2.2.4. Distance

Robots are fighting in a 2 dimensional plane so they have to move from a point to another point that has
a vectoral amount means a distance. We calculate the distance as using coordinates system and angles.

2.4.2.2.5. Cost

For every motion, robots lose power, this means robots pay for the motion as like fire and they have
power limits so they must spend the motion power in optimum way also the costs depend on type of
robot, type of the way to the target( mountains, rivers has may spend more etc), the total distance etc.

2.4.2.3. Endurance

2.4.2.3.1. Health

We have two ideas for power level:

e Team Power :

0 The total Value is the same for every team in start condition, here value means the total
capability of the robots(power,shield and bullet type) and it is working similar as robot
power for each team.

e Individual Robot power:

0 For every robot the power level may be vary so for a defence robot the power limit may

be low for an attack robot it will be more.

2.4.2.4. Sensing

2.4.2.4.1. \Vision

With vision sensing robots can differ the enemy, collegues or objects. Robots has a limit of vision sense
for instance just a limited angle of visibility they will have, or in bad weather condition so they can not
see properly.
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2.4.2.4.2. Motion

Robots shall sense motion for a range we learned that some conditions the vision sensing technic can
not work so the there are some other technics one of them is motion sensing.

Motion sensing has the range, in a limited range robot has a radar for sense the things that they are in
motion, then if the vision sensing technic works for differ the object.

2.4.2,5. Messaging

2.4.2.5.1. Location

Robots give each other the location infos about enemies and their own maybe infos about the topology
too.

2.4.2.5.2. Sensor info

Robots have lots of sensors to get info about fire, weather condition,ground condition.

2.4.2.5.3. Range of Messaging

Communication property is using in a wide area but it also should have a range, for some condition SOS
call shall not have a range.

2.5. Non-Functional Requirements

Heterogeneity: Types of Robots determined by capabilities. In general there are 6 types of robots
where each type is dominant of one capability. The total power capacity of the teams are the same, but
it will be distort to all robots not in the same level.

Objects: Objects which fixed at the first of the game. Rivers, mounts and other geographical objects
can be defined as fixed object. These objects can be attached to the defined topologies.
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2.6.

RoboTotalWar

User Interface Requirements

Our environment uses JAVA so we use our own User Interface this includes a main menu and some sub

forms to adjust and in general view of the system has a map view that has the resolution and can be
adjusted by the user.

2.7.

2.8.

Dependencies and Constraints

Our platform contains an area that we defined the map where our hardcoded robots can battle
against each other.

Each Robot has similar and different equipments also they are changeable by the user before
starting game. User can limit the gun, health and decide to play in these conditions. The
equipments are mainly, radar, gun, moving ability, energy tank etc.

Robots have energy limits and this will be defined by user before game and when the energy
becomes zero the robot dies.

Robots have ability to move. Moving are mainly 4 functions moving back, forward, turning left
and right.

Robots have ability to fire the enemy if it is in the range of the gun.

The enemy can be scanned by the robot within the radar range.

User only affects the game before starting game as like adjusting the conditions, robot
selections, map options.

Player define the robot number within the map limits

Player define the total health, total gun power and max for each robot.

Player will change the graphics.

Player can restart, load, save, save as the game.

Hardware and Software to be used

e PCor MAC
e Sound system for sound effects
e At least 64 MB of free memory

e Java Runtime Environment (at least JRE 1.5.0)
e OS (Platform Independent so LINUX, SOLARIS, WINDOWS etc.)
e At least 1024x768 Screen Resolution
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3.Design Part
3.1. Introduction

This Document contains design information about our war simulator RoboTotalWar project. The main
idea for preparing design report is describing how will the software system be implemented. Definition
of the layers, GUI layer and Game Engine layer also selected design model will be introduced. Definitions
of the Components, scenarios to be used for engine, architectural decisions and selected design model
will be introduced also the key point of this part is describing how will the system implemented.

The main reason behind the design and development of RoboTotalWar is mainly due to the great
advancements in the fields of OOP and Al technologies. The project is composed of two main
components that are necessary for deployment. First, Ul that should be user friendly and the second is
RoboTotalWar Game Engine that uses some small parts of Al techniques.

Robocode is also an environment of robot development in Java with using OOP techniques.[1]

The main aim of this project is to create the application of OOP development to simulate an environment of a
robot war game with small steps of artificial intelligence in order to evolve a user controller for robot in a
simulated environment. The purpose is to develop an environment that users add their own robots within
the rules that are finalized when the development time.

In this document, software development model, design model, architectural design of the main system, Ul
descriptions and strategic desicions for robots, detailed information about objects, classes and their relationships
are available.

3.2. Project Development

The most appropriate development technique model is Component-based Software Engineering, so
requirements easily tested and will be handling for future also future developments are also easier. Also
using OOP language JAVA enables us to develop Components easily, well undersandable and dynamically.
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In this software project, we use OO strategy because RoboTotalWar is in JAVA platform that is an OOP
language. The design design model of our project has an OO structure,.

Our Simulator project is similar with Robocode that is one of the most popular strategy game. We have a
good experience on JAVA programming. The requirements to be implemented are concerned as object
and they are assumed as problems which will be transformed into solution objects. The requirements
such as walls, maps, robots, mountains guns etc. are thought to be objects, so objects oriented design is
suitable for the project.

We develop our project in JAVA language as | mentioned before, this is a language requirement for our project
because we develop our environment in a OO design structure.

We use NETBEANS IDE, Intelli) IDEA for development side also we develop the UML Diagrams with Poseidon for
UML tool and FreeMind brain storming tool for design the all project.

3.3. Architectural Design

© Eattle
_EIGun

|/ € shield

. E Radar

) e Maoving

Menus.
Mew Game Dialog_ i

Ewvent .
Help Dialog Dialog 0

ERIERIEEER ] | sul @ RoboTotalwar X € Game Engine é
AboutBox { S Exception
Battieview ' o

~_ Frame ©
. Records
\ 9 Sound
G Listener

Rectangle Intersection Kullanimi . Mirrored Graphics

Figure 2.3 1: Brain Stroming Map of Project RoboTotalWar

We use a brainstorming tool for designing the best architecture for our software. This tool helps us to design the
steps of the design level. We use OOP and, have components the levels of the architecture includes these levels of
the project.
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After selecting the design model of the project, the next step is to decompose it into independent

smaller objects and identify the classes, attributes and methods of those objects. Our project is decomposed
firstly 2 Sub-Systems, these are also our project’s layers and names Ul and Game Engine, that are independtly
reusable within other projects. We use mainly 13 sub packages and 1 main package, these helps us to
seperate the each component about their features.

The main constraint is the rules of the environment that must be obeyed by new robots that are added by the
users later.

Programmers should obey the rules of our platofrm that may restrict users but provide standardizing robots.
RoboTotalWar is opensource program. Programmers should be careful to maintain the memory and other capacity
limitations in order to get high performance.

For detailed information, requirement specification report can be checked.

The goal of our project is to develop an environment that have maintainability features as like adding new robots
within the specific constraints that are also the rules of the environment. By applying the software development
phases, we learn how to develop a designed project that means an architectural design is our best profit.

And the main objective aim of final project is to build an effective reusable and mainainable environment.

3.4. Class Diagrams

In this part user will find the descriptions of every important classes in this project, Which class do what, work
integrated with which classes etc. For detailed class descriptions and method explanations please check
RoboTotalWar Design Report[2].

This package is main package of our project that also includes the other packages inside. Main controls of the
program are also controlled in this package.
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Figure 2.4 1: RoboTotalWar Package overview

3.4.1.1. BattleObject Interface
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This class is an interface for every object that included in the battle, for instance Robots, Mountains, Rivers, Bullets
the min. Object requirements that helps us in the future design of

etc. Also this class mainly have the methods of
other objects.

2.4 2: BattleObject Interface
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3.4.1.2. Battle Class

Figure 2.4 3: Bullet Class

This class is our main bullet class that we develop three other types of bullet with extending it within the OO rules
and constraints. This class works as an object for our bullet types, the types of our bullets are pistol, laser and
plasma those have some constraints as hit power and speed.
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3.4.1.3. MoveEvent Class

Figure 2.4 4: MoveEvent Class
This class is enable to move robots and bullets within the angle, speed and amount constraints, that also contains

ScanEvent for robots to control when they are moving.

3.4.1.4. Radar Class

Figure 2.4 5: Radr Class

This class enables robots to scan the environment within the scan lines, these scan lines are also increasing within
the completed battle time.
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3.4.1.5. Robot Class

Figure 2.4 6: Robot Class

This class is our Robot.Class that has some main functionalities that the later Robot developments that they must
use and obey the constraints. Robot class is integrated with Bullet, Harita, Event, BattleObjects, Team classes.
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3.4.1.6. Rules Interface

Figure 2.4 7: Rules Interface

This class enables BattleView class to describe how the Observation of images usable in program, this is an
interface and only used by BattleView.Class.

3.4.1.7. Shield Class

Figure 2.4 8: Shield Class

This Class used by Robots, they have the cost of shield and shield works as an energy but the difference is it will be
work for water or other conditions too. Types of shields are extending this class.
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3.4.1.8. Team Class

Figure 2. 9: Team Class

This class is used by BattleProperties that includes teams when a new battle created also every team has an
arraylist of robots that included for each team.
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This package mainly includes the Battle.Class that works for every battle, every action.

Package Overew: battie ]

Battle
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T perti st vaicd
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Figure 2.4.2 1: Battle Package overview
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3.4.2.1. Battle Class

Figure 2.4.2 2: Battle Class

This class is the main class for every each battle, a battle includes options, rules, properties, teams, harita,
objects(robots, bullets, fixedObjects etc.). Also battle will be restart, aborted, stop, pause and end.
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3.4.2.2. BattleProperties Class

Figure 2.4.2 3: BattleProperties

BattleProperties class has the functions of properties of the new battle harita, robots has the usage of this class
also Battle uses this class too for adapting the new battle, BattleView class uses the options of the
battleProperties.
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3.4.2.3. BattleRankingTable Class

+ BattleRanking Table =dtends Battle
Elfields
battle : B attle
Elcanstructars
+ BattleRankingTabler)
Ehmethods -
getColumnC ountr ) :int
g;!tR oz ountl ) :int
getColumnM ame ( column: int): String
getaluestli1:int, 2:int): Object
Figure 2.4.2 4: BattleRankingTable Class

+ o+ o+ o+

This class can be used when the battle is ended, it gets the records from Battle Class and returns the results within
this table, the battle end when there is only one team live.

This Package contains the records of the bullet, robot and battle

Package Overdew remrd)

BatleRecord BulletRecord
-hattl eF iel dhidth:int +ovner:byte
-hattleF ieldHeight:int +state:byte
-robatMames: String +powner:byte
+rame:byte
+x:shott
+y:.short
-tleltai short
RobotRecord -deltay:short

+index:byte

+state:hyte

+x:byte

+y: byt

+energy: short
+heading: byte
+gunHeading:byte
+hodyColor:short
+gunizolor short
-hulletC alar shot
-scanColor shart

Figure 2.4.3 1 Record Package Overview
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This package contains 2 more packages and the maps that we use in our environment that are all contains special
strategic points of our county. They all extend Harita class.

Package Overvew battlsField
Harita
IcAnadolu DoguAnadolu Akdeniz 'GuneyDoguAnadolu Marmara Karadeniz Ege
oncition ffredOhjects

Figure 2.4.4 1: BattleField Package Overview
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3.4.4.1. HaritaClass

Figure 2.4.4 2 Harita Class

This class extends Jpanel, it is a parent for all other maps, and has some general properties of a basic map.
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Figure 2.4.5 1 Conditions Package Overview
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3.4.5.1. Condition Interface

Figure 2.4.5 2

This is an interface for all conditions, such as Weather, Light, Ground.

3.4.5.2. Ground Class

Figure 2.4.5 3: Ground Class

Ground class is the unvisible but effective class for robots, it directly effects robots, interworking with weather
condition.
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3.4.5.3. Light Class

Figure 2.4.5 4 Light Class

Light class contains 2 types, those extends this class named Night,Day this class in future will be used as an
abnormal condition to effect robots, but now we only check the image and control the light constant.

3.4.5.4. Weather Class

Figure 2.4.5 5: Weather Class
This class is the parent class of RainyWeatherCondition, SnowyWeatherCondition and SunnyWeatherCondition

that first two are runnable and effective objects and the third is normal condition class and has no more effect to
the battle
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This package contains the objects of the maps, they are fixed and no more maintainable.
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= create ==+ Mountain(xTint,y1int heightint widthintim ageho: fmage,cuapHarta) Mourtsin

+gethlourtain(TMountain
+seti(eoomdinatel:intrvoid
+setyieoondinate r ntyvaid
+get(rint

+getv(Tint
+getBoundsr R ectangle
+C ollision (hattle Object BattleOhject): void
+setHeight(heightint) woid
+setWidthCwidthingrvoid
+getHeight O:int

+ojetViicth (rint
+getOble AT ype (1StHing
+getT eamMlam () String
+getCurrentiap [ Harita
+gelimager) image

<= create ==+ River(xlint,y1:int height int widthin im ageRi: image cuthap: Harta ) River
+getRiver(xRiver
+seti(eoondinatel:intrvoid
+setyieoondinate r ntyvaid

+get(rint

+getv(Tint

+getBoundsr R ectangle

+C ollision (hattle Object BattleOhject): void
+setHeight(heightint) woid
+setWidthCwidthingrvoid

+getHeight O:int

+ojetViicth (rint

+getOble AT ype (1StHing

+getT eamMlam () String

+gelimage(} image
+getCurrentidap(yHarita

Road

xCoordinate:int
yCoorinate:int
—roadidthiint
-roadHeight int
-objectType: String

<= Cteste ==+ Roaci(x1int 1 intAeighting, wicthintim ageR o inage cumap: Hartay Road
+getRoad(Road

+seti(eoomdinateX it} void
+set¥(eoomdinate ity void

+geti (xint

ety (yint

+getBoundsIR ectangle

+Collision (battleOhject BattleO bject ) woid
+setHeightihelght ity woid

+sEtVM ottt Ntk void

+getHeighto:int

+getvvidth (rint

+getbje ot Type (3 String

+EtT eamiarm e(LString

+getim age(): image

+getCurrentiap( Harita

Figure 2.4.6 1: FixedObjects Package Overview
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3.4.7. BattleView Package and Included Important Classes

This package only contains BattleView Class and this class works for every graphical object such as Harita, Robot,
FixedObjects, Bullet etc.

3.4.7.1. BattleView Class

Figure 2.4.7 1: BattleView Class
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This package controls Options, results of a battle and listeners and also contains the game engine that has the

main functionalities of the game.

Package Overdew control )

RoboTotalWarl istener

BattleB asicOptions

RoboTotalWarEngine

RobotR esults

-izTeamiamevisible boolean

-izR obotE nergyisible: boolean
-izmcanlinesiisible bool ean
-isGunShotS ound: bool ean
-isRobotCollisionsS ound:boolean
-izalIC ollisionsS ound: boalean
-iz0hjectCollizionsSound: boolean
-izDeathE xplosionsS ound: boolean
-izBulletHitSoundboolean

-game SpesdConstantint

<= create ==+BattleBa s cO ptions(:BattleBa = cO ptions
+getzameSpeedConstant Quint

+zetzam eSpeedC onstant (game SpeedC ondant: int] vaoid
+izTeamMamevisible(boolean

+zetTeamMameisible (teamMam eisible:boolean): void
+izSoanLinesviziblel boolean

+setSoanline svisible (scanlinesvisibl e bool ean)void
+izRobotCollisionsS ound () boolean

+zetRobotCollizionsSo und(robotC ollisionzSound: boolean]:void
+isRobotE nergyisible (thoolean

+zetRobatEne ngyisiblerobotEnengy'isible hoolean): void
+izzunShot=ound (:boolean

+2etGunShotSound(guns hot Sound: bool ean ) woid

+ialIC olli s onss ound (O bool ean

+setallC ollisionsSound(wal IC ollision 2Sound: bool esn ) woid
+igDhjectC ollisionsSound(thool ean

+zet0hjedC olis onsSound(objedtColli sionsS ound ool ean): void
+izDeathE xplosionsS ound (:boolean

+zetDeathExplosion=s ound(desath ExplozionsSound boolean):void
+izBulletHitSoundl bool ean

+setBulletHitSound (hulletHitSound: ool ean); woicd

Figure 2.4.8 1: Control Package Overview
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3.4.8.1. BattleBasicOptions Class

Figure 2.4.8 2: BattleBasicOptions Class

This class contains the the controls of the basic options of game such as sound and visiual effects.
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This package contains the classes of Ul and has integration of Engine and Ul.

FPackage Overdew: dialog )
HewBattleDialog WindowPositionManager
T [‘:\
WwindowlItil
HewB attleTeamTab HewB attleMapsTab HewB attleO ptionsTab
TeamCreatingP anel
AboitB ox Preferenceslialog RoboTotalWarF rame
SplashScreen

Figure 2.4.9 1: Dialog Package Overview
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This Package enables us to handle exceptions of our environment other than JAVA exceptions, we define the
exception types and solutions, and it helps us to improve and for future enables better maintainability.

Package Cverview Emzeptinn)
DeathException DisabledException
EventintermuptedE xc eption RobotE xception
WinEx ception

Figure 2.4.10 1: Exception Package Overview
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This Package is used for io processes for saving, loading a battle also we use small file io s for robot communication
and Al.

Package Overview iu:u)

B uiferedP iped O utputStream FileTypeFilter

|

B ufferedP ipedinput Stream

Filelltil TeamMessagesizer

Figure 2.4.11 1: 10 Package Overview

3.4.11.1. ResourceCache Abstract Class

+ Resourcelache
Ehizlds
# resources:Hashhdap
= corstru ctors
+ FResourceCacher)
[l methads
# IpadResourcel name: String ) : Object
# getResourcel name: String): Object
# lozdRestwme fun: LR ) Ol ect

Figure 2.4.11 2: ResourceCache Abstract Class

This class is used by Sprite and Sound cache classes as like a prototype.
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This Package contains the controllers of the game and frame properties etc.

Package Overvies: manager )

WindowhManager

+nindowhd anager

¥ roboT atahy arbd anager

RoboTotalWarProperties RoboTotalW arManager BatteManager
+ battleManager

+ roboT gtal?arProperties

+roboT otal arhd anager

+ thresdhanager

¥ robotDisloghd an:
ThreadManager

RobotDialogManager

HameManager

Figure 2.4.12 1: Manager Package Overview

This package contains SoundCache class and this class controls the imported sounds and use caching.

3.4.13.1. SoundCache Class

+ SoundCache =dends ResourceCache
—fields
— corstructars
Elmethads
# IoadResourc_e(urI:UhL):Dbjec‘t

+ getAudioC lipg name: String ) Audio Clip
+

+

pIanyound(nam'e:Shing):void

loopSound( name: String)woid

Figure 2.4.13 1: SoundCache Class

This class controls the imported sounds and use caching.
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3.4.14. Util Package and Included Important Classes

This packages used by other classes when it is needed as image resource, graphic states and utils etc.

Package Cwvervew util)

B oundingRectangle Graphic sState

Litils

Figure 2.4.14 1: Util Package Overview

3.4.14.1. SpriteCache Class

Figure 2.4.14 2: SpriteCache Class

This class is the resource class for the images every image returns from this class, has the buffers and observers for
a better image cache results.
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4.Testing Part

4.1.

4.2.

4.3.

Introduction

This part of report is for Verification and Validation Plan for RoboTotalWar. The purpose of
Verification and Validation Plan is to ensure the assurance of project against customer and
users. Verification is intended to show that a program meets its specification. Validation is
intended to show that the program does want the user requires.[3] So this part indicates the
mutual connection between Requirements Specifation[2] and Design Specification[2].

One of the most important parts of the software process is testing to deliver a complete,
qualified, efficient product to the customer. An efficient methodology to testing software

product can be implemented considering the existing software testing methods and configuring

them.

We will use the testing plan outlined in this part to validate that our software meets user
requirements what previously defined in Requirement Specification.[2]

Testing Scope

Testing of RoboTotalWar covers white box testing and testing of the main units of the project
and testing user-friendliness of the project. However, testing framework of the project is
embedded to unit testing and integration testing

Testing Strategy

Testing process of RoboTotalWar can be divided into three parts:
e Unit testing

e Integration

e Performance Testing

RoboTotalWar can be classified into two units Graphical User Interface and Game Engine. In
unit testing the part of the units are tested and the whole unit is tested In testing phase, all
units will be tested and integration test will be applied to the system in order to see the
persistence of the system.
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Graphical User Interface Game Engine

Acceptance Test Plan Acceptance Test

(Process Output)
Graphical User Interface SubsysteD Movement Subsystem
(Subsystem Integration Test Plan)@
Figure 3.3 1: Testing Strategy Plan
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4.3.1.1. Graphical User Interface Unit

Graphical User Interface unit is responsible for providing connection between game engine and user.
This unit designed with fastidiousness using user-friendly software development approach.

Graphical User Interface testing consists of testing smaller parts of Graphical User Interface:

New Battle Dialog

UnitTestID:

01

Class(es) to be
tested:

RoboTotalWarFrame, NewBattleDialog,
Battle, BattleProperties, Team, Robot,
Harita, Light, Weather

Testing Approach:

Create new Battle, selecting multiple teams
with rainy, day light conditions in Akdeniz
map.

Pass/Fail Criteria:

Does the GUI created as expected with
selected team and robots?

Table 3.3.1.1.1

Load Battle Dialog

UnitTestID:

02

Class(es) to be
tested:

RoboTotalWarFrame, Battle, Team, Robot,
Harita, Light, Weather

Testing Approach:

Loading previously saved battle.

Pass/Fail Criteria:

Does the system created the battle from
saved battle?

Table 3.3.1.1.2
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Save Dialog

UnitTestID:

03

Class(es) to be
tested:

BattleProperties, RoboTotalWarFrame

Testing Approach:

Saving the running battle for afterward
loading.

Pass/Fail Criteria:

Does the system save the battle as
loadable?

Table 3.3.1.1.3

Save As Dialog

UnitTestID:

04

Class(es) to be
tested:

BattleProperties, RoboTotalWarFrame

Testing Approach:

Saving a loaded battle with a different name.

Pass/Fail Criteria:

Does the system save the battle as loadable
with different name?

Table 3.3.1.1.4

Game Options Dialog

UnitTestID:

05

Class(es) to be
tested:

BattleBasicOptions, GameOptionsDialog

Testing Approach:

Changing game options in runtime of battle.

Pass/Fail Criteria:

Does the system reacts as expected and
changes the options?

Table 3.3.1.1.5
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e Help Dialog

UnitTestID: 06

Class(es) to be tested: | RoboTotalWarFrame

Testing Approach: Looking for help file.
Pass/Fail Criteria: Does the opens help file in system?
Table 3.3.1.1.6

4.3.1.2. Game Engine Unit
Game Engine unit is responsible for handling battle rules, battle objects, robots and all connected

objects within battle. This unit designed for running with high performance and requiring fewer
resources. Game Engine Unit testing consists of testing smaller parts of Game Engine using these

scenarios:

e Creating new robot

UnitTestID: 07

Class(es) to be tested: |Robot, Harita, Bullet, Event, Radar, Shield

Testing Approach: Create new Ismetlnonu robot in Akdeniz
map.
Pass/Fail Criteria: Does the system create robot with

requested properties in map?

Table 3.3.1.2.1
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Creating new team

UnitTestID:

08

Class(es) to be tested:

Robot, Team

Testing Approach:

Create new team with name Marmara,
team value is 1000 and # of robots is two.

Pass/Fail Criteria:

Does the system create team with
requested properties in map?

Table 3.3.1.2.2

Adding a robot to a team

UnitTestID:

09

Class(es) to be tested:

Team, Robot

Testing Approach:

Adding Ismetlnonu to the Marmara team.

Pass/Fail Criteria:

Does the system add Ismetinonu in
Marmara team?

Table 3.3.1.2.3

Creating a map

UnitTestID:

10

Class(es) to be tested:

Harita, GroundCondition, LightCondition,
BattleView, Team, Robot

Testing Approach:

Create new Akdeniz map.

Pass/Fail Criteria:

Does the system create Akdeniz map with
all objects?

Table 3.3.1.2.4
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Setting weather conditions

UnitTestID:

11

Class(es) to be tested:

Weather, Harita

Testing Approach:

Create new rainy weather in Akdeniz map.

Pass/Fail Criteria:

Does the system sets the weather of
Akdeniz as expected?

Table 3.3.1.2.5

Initializing graphical battle view

UnitTestID:

12

Class(es) to be tested:

RoboTotalWarFrame, Robot,
Bullet,BattleView, NewBattleDialog, Battle,
BattleProperties, Team, Robot, Harita,
Light, Weather

Testing Approach:

Create new Battle, selecting Marmara team,
rainy condition in Akdeniz map.

Pass/Fail Criteria:

Does the system create graphical part as
expected with selected team and robots?

Table 3.3.1.2.6
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Integration testing part consists of testing two base units of RoboTotalWar together. Graphical User
Interface and Game Engine units’ functionalities and achievement of decisions will be tested. Also,
system accomplishment over user requirements must be answered.

In this phase, our testing approach, will be to control whether system attitudes as we designed pass/fail
criteria will be: Choosing two team with two robot for each team and after running battle and after 30
seconds restarting battle without stopping currently war. After running these conditions test will be

assumed to be passed.

anboTotalWar \a)
Jatte Options Help

EwmSpdy e Robiot Speed v
12345678910

2. Battle

]Cnmn!e‘bu

Figure 3.3.2 1: Integration Test Result
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Performance testing part consists testing in different operating systems and different system
configurations. We will test the system in Ubuntu 6.11(Linux Distribution) [4] with 1024x768 screen
resolution and 1280x800 screen resolutions. And also we will test in Windows XP SP2 [5] with 1024x768
and 1280x800.screen resolutions.

4.4. Testing Results

The Testing Results show connection between the effects the various testing activities described in the
Testing Strategy. These can only show the presence of errors in a program. It cannot demonstrate that
there are no remaining faults [3]. Testing strategies were planned to supply that the system and its
components work as desired level thought the various development stages.
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As we designed in Testing Strategy, unit testing results according the selected criteria is as follows:

Unit Test ID Criteria Test Result Problems Solutions
01 Pass None
02 Fail The system doesn’t load Working on solution.
previously saved battle.
Pass System cannot load saved file Changing the file structure
03 properly of battle saving and work

on solution in this way.

Pass System cannot load saved file Changing the file structure
04 properly of battle saving and work
on solution in this way.

05 Pass
06 Pass
07 Pass
08 Pass
09 Pass
10 Pass

Pass In DoguAnadolu and IcAnadolu Working on solution.
11 map, the initializing the map

works incorrectly.

Pass In DoguAnadolu and IcAnadolu Working on solution.

12 map, the initializing the map

works incorrectly.

Table 3.4.1: Unit Test Results
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In this test, sample two team with two robots for each team and after running battle and after 30
seconds restarting battle without stopping currently war. After running these conditions test is accepted

as “Pass”.

In performance tests, we aimed perceiving advantages of using cross-platform development language
Java. So we tested our software on Linux distribution Ubuntu and Microsoft Windows XP. After testing

we perceived our software runs platform independently.
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5.Time Plan and Roadmap

Generating Object Plan Genegating Time Plan,

Start: 030582 101 | Start; 030

Finish: 03/06A17 _Dur-—Lhr ¥ Finish: 0305777 Dt b

Rest™ Raer Plan Document

ﬁibisi@ of jobs ating global vari; 1]

Starti 03EAZ_10eF nl Start; 03,

Firish: 07 607 Due-3 days T Finish: 23 Gir-15 days

Rese Rew~ Disgrams, Requirernert

InplementationIntegratiorn Testing
1§ » ; | Starl: 0eflEE_IDeE |
P Tinishs 12006007 i3 davs i
E’ém:ka'(inu Report
L | Start 2L i
| Cir-d days
Rgm— Requiremnent Analysis v
Figure 5 1: Project Road Map Flow Diagram
I Task Name | Cruration Start Finish Predecessorz |Resource Mames
i)

1 Generating Object Plan 4 hr Thu 030507 Thu 030507
2 q"!‘g& Generating Time Plan 4 hr Thu 020507 Thu 020507 1 Flan Document
v !‘2& Division of jobs 2 days Thu 020507 Mon 070507
ENR v global vari 16 days Tue 08507 Tue 280507 3 Diagrams Requirement Analvsis Report
& | Implementationntegration 16 days | Tue OBO507 Tue 20ME07 2 Diagram,Reg t S pecificati
6 W Testing 2 days Fri 020607 Tue 120607 )
7o Generating Report 3 daws Fri 020607 Tue 120607 5.6 Requirement Analvsis Report, .Diagrams, Testing Results

Figure 5 2: Project Timeline
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6.Conclusion

This project enables java programmers to develop their own robots within the constraints of our
environment project they will get the API from the web site(httt://www.sourceforge.net/robototal) and
the system contains many constraints to maintain in a good structure and try to stop the fakes.

As the necessity of the component based model software developing, we developed this project in an
order and as building a wall.

In Requirements Specification, we defined what kind of operations robots and end users should do.
After that design of the process model architecture and V&V (testing) phase becomes. By applying these
stages of the software process, we complete the integration of the components each other.

Actually main part as we have seen is design process, because it contains how the components work
each other, how they will be more effective use, how the encapsulation should be done.

The layers have been used, are commonly basic but inside the engine layer contains many controls,
because of the every other condition checks.

In concluison, we think that our environment has some weaknesses if we compare with Robocode, but
also our project contains more conditions to be adaptable and more learning for robots that’s why end
users(programmers) may have difficulties when they program their robots, it doesn’t mean to hard to
understand, it is only hard to develop because of the more controls.
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7.Future Expectations

For maintainability we use component based software engineering and used encapsulation that in most
limits of usage, and try to get the best results from OOP. We have everything in objects, that helps us to
control the development process, well understood the faulties etc.

For future expectations, we try to develop our project in JAVA 3D. Why Java3D because, it is in the same
manner to use OOP, and getting best results of platform independancy. The end user have also here a
role to get the well understood requirements to develop a robot in our platform.
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