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ABSTRACT

With the popularity of online role-playing games, a web-based battle application is
designed to help the players to improve their characters for the combat. The developed
prototype concentrates on one-player-multi-characters mode. The project consists of
three major objectives. The first one focuses on the development of web-based
interfaces for user registration and login. This functionality benefits the user with an
individual and personalized member account. The second goal is to improve the
existing web-application for character creation so the user data input is stored in a
database for posterior retrieval. The third objective refers to the development of a
web-based battle application that allows players to test created characters in a battle,
one character against another one. This project also contributed with a logical database
model that overcomes some design issues, such as normalization problems, in the
current database model.
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1. INTRODUCTION

The idea for developing a web-based battle application for New Horizon [1] has been
proposed by Lypson Intelligent Systems [2]. Lypson is a local consultant company in
Halmstad that provides software and hardware solutions. New Horizon is one of the
websites owned by the company focusing on online role-playing games [3]. The fancy
world is established on a rule system called Volt [4]. It contains two races which is
Humans and Wafans. The battle is launched between these two races.

In order to play games in New Horizon, players must first fill out a character
sheet (see Appendix I). A web-based application has been developed previously for
this purpose, i.e., to assist players to create characters online. The main goal of the
project is to extend the existing web-based application with new functionalities, such
as user membership and the possibility to test created characters in a battle.

The presented prototype is implemented on text-based Multi-User Dungeon
(MUDs) [5]. When the player launches the game, the request will be sent to the web
server, and the output will be sent back the web browser and displayed to the player.

1.1 BACKGROUND

During the recent years, a role-playing game is more prevalent in the word. Each kind
of game is based on a customizing rules system such as the most famous one
Dungeon and Dragon [6]. The publication of it is considered as the origin of the
modern role-playing games. It introduces a new idea to assign each player a specific
character to take over the traditional concept.

With the development of the role-playing game, the elements of the game are
getting richer. In order to satisfy the demands, a new type of role-playing game which
is online role-playing game appears. It differs from the traditional pen-and-paper
which uses electronic media to launch the game. It includes text-based MUDs and
graphics-based successors. In this type, the computer takes the responsibility as a
game master (GM) [7] to finish the calculation work. And as a player, he can receive
the output of the interactive experience from rich interfaces.

1.2 PROJECT OBJECTIVE

The specific three goals of the project described as follow:

— To create a user registration and login interface to allow users to create an
account and log in using a username, or email, and password before officially
starting the battle adventure.

— To improve the present character creation application. Thus, the user is able to
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view the specification of the character and choose afterwards to keep the
information or not. Such character information is stored in a database.
Furthermore, a web page is available for the user to check all the characters
belonging to his username and to view the details of each one.

— To create a web-based battle application. A web page displays all characters
which belong to the current player. The user will select two of these
characters to be included in the combat. The player also selects a combat
mode, the distance for each character to the middle line. The result of battle
will be displayed to the player, and the player has an option to save it or not.

The company Lypson provides a database model with default settings and the
battle rules. The model and the rules are not allowed to be changed. The battle
application is established according to the present rules

1.3 OUTLINE

The remainder of this report organization is as follows: Chapter 2 presents the
methods and tools used during the implementation. Chapters 3, 4 and 5 present the
design, implementation and outcomes related to the user registration and login,
improved character creation application, and battle application respectively. Chapter 6
presents conclusion. Chapter 7 concerns the future plan.



2. METHOD AND TOOLS

2.1 WEB-BASED APPLICATION

The architecture of a web-based application is composed by a web browser in the
client and a web server and database management system in the server, representing
presentation, application and storage respectively. Users access the application using a
web browser. In order to run the application on the server side, a solution stack is
needed, i.e., an operating system, web server and database management system. The
web server is an engine capable of handling dynamic web content technology (such as
ASP, CGlI, PHP, Perl and etc.). Figure 1 presents such architecture.

Client Web Sever Database

—>—0

Figure 1. Web-based application architecture

This project makes use of the existing company’s solution stack, which is based
on WAMP. WAMP means that the server runs Windows as operating system, Apache
as web server, MySQL as database management system and PHP as scripting
language. Furthermore, in order to lower the overload problems of web server in the
classic client-sever model, a client-side scripting language and a group of interrelated
web development methods, such as JavaScript and Ajax (Asynchronous JavaScript
and XML) [8], can be used. Applications designed in this way provide a richer
interactive experience without page reloading.

The advantage of web applications over platform dependent software
applications are that web application wrap the complex logic in the backend and
presents a dynamic and friendly interface for the user. Users can easily interact with
the application following presented instructions in the website without getting
confused even if they are outsiders in the field. Besides, another benefit concerns
usability, since the user does not need to install an application.

2.2 ONLINE GAMES

The idea of computer games occurs to the computer scientists such as Babbage,
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Turing and Shannon before the first personal computers came into existence. Now it
grows rapidly with the advent of Internet.

Game online provides players an opportunity to experience the interaction with
game players around the world. In order to display a multimedia content, a group of
standard web technologies (HTML, JavaScript, common gateway interface scripts,
etc.) are required to be installed on a local computer. These technologies are used to
deliver the player’s input to the web server and present the output of the game on the
web browser for the player.

Online games contain two modus such as single-user games and multiplayer
games. In the multiplayer games, there are two main issues referring to simultaneous
game-state and latency. The former one is generated when the multiple instances of
the game client software are running simultaneously. The second one is the response
time of the first problem that occurs when the input of the player and the output of the
game need to be shared with other players connecting a slow network. The
multiplayer type games are usually implemented as turn-based games or event-based
games so that latency problem cannot easily be found by the user.

Online computer games rely on network communication. There are two models
such as peer to peer and client/server. In peer to peer networking, the player’s
computer needs to run both the game logic and input/output of the game. However, in
client/server networking, the player’s machine only needs to run a client program.

In an online game, text, voice, sound and video play important roles. The first
two elements enable the players to communicate with each other easily, and the latter
two enhance the story line. Text communication requires keyboard and voice requires
the use of microphone. Moreover, the player needs to install a plug-in on the local
computer to for the media type used like sound and video.

2.3 TOOLS

The prototype is developed in Zend studio which is an integrated development
environment (IDE) for PHP embedded in the Eclipse platform [9]. It helps the
developer to track down the problems and debug step by step to fix bugs.



3. USER REGISTRATION AND
LOGIN INTERFACE

3.1 PROBLEM DESCRIPTION

The existing website doesn’t provide a function for the users to register and login
which means no data can be stored and no customizing pages can be loaded to the
different users. Therefore, new pages should provide an interface for the user to
register an account to obtain full functionality which non-registered users don’t have.
Moreover, he can sign in by providing the proper credentials for the website to access
privileges.

3.2 USER REGISTRATION

3.2.1 DESIGN AND IMPLEMENTATION

The registration form requires user to inform several fields such as ‘Username’,
‘Firstname’, ‘Lastname’, ‘Password’, ‘e-mail’, ‘City’, ‘State’ and ‘Country’. They are
mandatory fields except the last three ones. The ‘Username’ and ‘e-mail’ should be
unique because both of them are used to login. Moreover, ‘e-mail’ is also used to track
password back which means no duplicated email address is allowed. Besides, the
username requires more than 3 characters.

Figure 2 presents the table user in the database. In the table, ‘user_id’ is set as a
primary key, which generates automatically during record insertion.

user ¥
@ user_id

user_name
password
email
first_name
last_name
city
state

courx try

Figure 2: User table model

A validation check is applied under two circumstances. One is when the user fills
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in each input box and leaves it, and another is when the register button is clicked. The
validation check contains username and email address duplication, email validation,
password match, first name and last name missing check. The result of validation
check will be displayed to inform the user. Registration can be continued when all the
fields are valid. When the user clicks the button ‘Register’, all the information will be
stored in the database named ‘userinfo’.

Some websites make this availability check when the user fills in all the details
in the form and presses the submit button. However, a live availability check is a
preference when the textbox loses focus during the implementation. Therefore, the
user can directly know whether the username has been occupied and the email address
is valid.

Validation check can be implemented by several solutions such as PHP,
JavaScript or Ajax. Comparing with common methods to check (with page refreshing),
using Ajax to do a live validation is more efficient. By using this method, data is
exchanged asynchronously between browser and sever to avoid full page reloading
which decreases the problems of overload of sever and consumption of bandwidth.
Thus, Ajax has been chosen with PHP to validate forms in both sides: client side
(using JavaScript with Ajax) and sever side (using PHP).

3.2.2 RESULT

Figure 3 presents the registration interface. The left column lists the required fields
with an asterisk symbol and optional fields. Furthermore, a note below reminds the
user that the fields with an asterisk are required which means it has to be filled in. The
words on the right side are the instruction for the user to fill in the blanks.

| Registation Form |

Create A new Account Already a member?
*Username

*First Mame

*Last Name

*E-mail :

*Password |

"Password again

City

State

Country

Figure 3: Registration interface

In Figure 4 a, the result of username validation check is displayed. When the
6



username has not been occupied, a message ‘Available’ will be presented. Otherwise,
a message ‘Not available’ will be presented.

In Figure 4 b, when the user doesn’t fill in the firstname or lastname input box, a
message ‘Lastname must be filled!” or ‘Firstname must be filled!” will be displayed.

In Figure 4 c, the message shows the result of email address validation check. If
the email matches the standard format, ‘Valid’ will be displayed. Otherwise, ‘Invalid’
will be presented when it is input in a wrong way or even missing. In addition, if the
same email address has been used, a message ‘Email already exists’ will be shown.

In Figure 4 d, validation checks whether the second input of password is equal to
the first one when the textbox ‘Password confirm’ loses focus. If they are equal, a
message shows ‘Confirm’. Otherwise, ‘Password does not match!” will be displayed.

| Registration Form |

Create A new Account Already a member? Log in
"Username : aloig %) avaiiapie e

*First Mame Tinglu 0
*Last Narme : Lastrame must be filled!

*E-mail : elenababy@hotmail. com E-mail alveady exist e
*Password . | ...

Password again . ... Passwords does nat match! o
City Shanghai

State : Shanghai

Caountry ; China

Figure 4: Lively validation check during registration

Figure 5 presents a registration succeed page. The page will be loaded when all
the information offered by the user is valid, after the user clicks the ‘Register’ button.

Home | Character v Battle ¥ | Contact us

Thank you,tinglu xing for registration!
A confirmation email has been sent ta elenababy@hotmail.com

Please click on the Activation Link to Activate your account.

Click here to continue

Figure 5: Registration success page



3.3 LOGIN

3.3.1 DESIGN AND IMPLEMENTATION

A drop-down menu is applied in the login interface (see Figure 6), although the layout
of the interface is not one of the requirements of the company. It keeps a simply and
attractive style.

The menu contains login interface and registration entrance. The login interface
requires the user to inform username or email and password to login. The user can
choose remember me to save the password so that he can access the member page
directly next time. Besides, the register button in the menu leads the new user to the
registration form.

When the ‘Login’ button is clicked, it will lead to a validation check. If the
username or email address or password is incorrect, an error message will pop out.
When the information informed by the user is valid, login succeeds and a member
page will be loaded.

3.3.2 RESULT

Figure 6 presents a home page with a drop down menu which provides basic
information about the website. The menu contains a loin interface and registration
entrance.

Hello Guest! | (#

Role-playing game

GET SOME INFORMATION BEEFORE $TART YOUR JOURMEY,

A role-playing game(RPG)ic a game in which players assume the roles of characiers in a fictional gsetting. Players take
responsibility for acting out these roles within a nareative, either through literal acting, or through a process of structured decision-
making or character development.

Actions taken within the game succeed or fail according to a formal system of rules and guidelines.

There are several forms of RPG. The original form, sometimes called the pen-and-paper RPG, is conducted through discussion,
whereas in live action role-playing games(LARP) players physically pedorm their characters' actions

In both of these forms,an arranger called a game rmasterGM) usually decides on the rules and setting to be used and acts as
referae, while each of the other players plays the rale of a single character,

[f you have any problems, please contact us

Figure 6: Home page with a Drop-down menu

In Figure 7, when the menu pulls down, the main interface is divided into three
areas. On the left side, there’s some useful instruction for the new visitors. The
interface of login is in the middle position, and the register entrance is on the right
side.



New Horizon Member Login Not a member yet? Sign Up!

TIPS User eor il: Register

ENJOY YOUR ADVANTURE HERE!

There are several forms of RPG. The original farm, sormetimes called the pe RIS x

whereas in live action role-playing games(LARF) players physically perform T

In both of these forms,an arranger called a game master(GM) usually decides on the rules and setting to be used and acts as
referee, while each of the other players plays the role of & single character.

If you have any problems, please contact us
Figure 7: Login/Register panel

In Figure 8, when the information input by the user has no matching records found
in the database, a message ‘Wrong username or email or password’ is displayed.

Member Login

e ot email:

Remember me

Figure 8: Invalid information

While the information is confirmed valid, user succeeds logging in the website.
Then a member page is loaded (see Figure 9). There are two links available in the page
which is ‘create your character’ and ‘member panel’. It leads the user to the character
creation page or member panel respectively.

Home | Character » | Battle ¥ <Contactus

Hello, elena!

Get ready to start a fancy journey?
Please, click here to create your character

Click here to go back to member panel

Figure 9: Member page



Figure 10 displays the member panel. It is wrapped in a drop-down menu. In the
member panel, it offers two options for the user which is ‘view a member page’ and ‘log
off.

New Horizon Members panel

TIPS

-oF -

ENJOY YOUR ADVANTURE HERE!

There are several forms of RPG. The original form, sometimes called the pe
whereas in live action role-playing games(LARP) players physically perform e

In both of these farms an aranger called a game master{GM) usually decides on the rules and setting to be used and acts as
referee, while each of the other players plays the role of a single character.

If you have any problerns, please contact us

Figure 10: Member panel

3.3.3 DISCUSSION

When implement the login code, SQL injection attack [10] has to be taken as a
consideration. User may input a SQL statement instead of a username which can cause
unexpected security problem. Therefore, a function mysql_real_escape_string is used
to escape the special SQL words as follow:

$_POST[ 'uzername'] = mysgl real escape string| $_POST[ 'username'] ) :
§ _POST['password'] mysgl real escape string($ POST['password']):

Moreover, session and cookie are necessary methods in order to keep track of the
user’s logged-in state, the ID as well as the password. The code is shown as follow:

frow = mysgl _feteh assoc (wysgl cquery ("IELECT id, username FROM user info WHERE
username="'{ S_POST[ 'username'] ' AND passwvord='".md5 tS_POST[ 'password']) ")

if ($rovw['username']) // If everything iz OE login
{
$_SESS ION['usernszme']=4row['username']: // Store some data in the session
§_SESSION['id'] = $row['id']:
§ SESSION['remewberMe'] = § POST['remewberMe']:
setcookie (' tzRemenber!' , $_POST[ 'remermberMe'] )
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4. IMPROVED CHARACTER
CREATION APPLICATION

4.1 PROBLEM DESCRIPTION

The present character creation system allows the player to create the characters.
However, the user data input is not stored in a database so that the user cannot review
the details afterwards. The improved system should provide a function to store the data
in order to enable the player to view the specifications of the character which are stored
in the database.

4.2 SPECIFICATION DISPLAY

4.2.1 DESIGN AND IMPLEMENTATION

The specification page should include all the information such as ‘Player Name’,
‘Character Name’, ‘Character Race’, ‘Attributes’, ‘Backgrounds’, ‘Traits’,
‘Encumbrance’, ‘Stun’, ‘Injury’, ‘Willpower’, ‘Armor’, ‘Weapon Modifiers’, ‘Close
Combat Weapons’, ‘Ranged Combat Weapons’ and ‘Equipment’.

Each item of ‘Attributes’ should show a value even it’s zero for the reason that it’s
the basic property of the character (required by the company). Besides, it will show
‘None’ in the other properties when the player doesn’t select one.

4.2.2 RESULT

Figure 11 presents the character specification page. When the player creates a character
and click the button to continue, a specification page will be loaded. The page covers
the player’s name, character’s name and race name in the first field, and all the details
about the character below.
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Here is your character specification

Player Name: elena
Character Name: baby
Character Race: Olympian Human

Attributes:

Strength: 9 (Bp)

Constitution: 5 (2
Toughness:
Willpower:
Movement:

Humanities: )
Science: 3 (1p)
Medicine: 3 (1p)

eee Details omission
Ranged Combat Weapons:

Moonflower Longbow (muscle powered) (snapshot: -5, directed: -2, aimed: 0, auto: none, attacks: none, range: 3, pierce: 7, stun: 17,
injury: 25)
Equipment:

Saddle, expensive (for any animal) (Animal Equipment) (x1)

Figure 11: Specification of character after creation step

After finish the creation step, player can view a character sheets. Figure 12 shows
the page which is divided into two parts. On the left side of the character sheets, it lists
all the characters belonging to the user. There’s a radio button before each name and a
show button below.

Home | Character ~ | Battle = | Contact us

Character sheets

s and click the button to sho

Figure 12: Character sheets

The user can select one of them, and then the specification will be displayed on the
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right side. It includes all the information of the character (see Appendix IT).

4.2.3 DISCUSSION

By using SESSION, data can be passed to the showing-specification page from the
character-creation page. First store the two-dimensional array in the SESSION in
character creation page, and retrieve the data from SESSION in the specification page.
The process is shown as follow:

jarr7=array|
array ("§equipmentl ID", "§numberl"),
array ["fequipmentz_ID", "inunberz ),
array ["fequipment3_ID", "inumberi®),
array ("fequipmentd ID", "inuberd"),
array ("fecquipmentS ID", "inumbers"),
array ("fequipmentd ID™, "§numbera™),
array ("§equipment? ID", "inunberT"),
array ["fequipments_TID", "inunbers®),
array ["fequipments_ID", "inumber3®),
array ["§equipmentl0 ID", "inunberl0™)):
fistore in the session
§ SEIZION ['equipment'] =farr7:
fifretrieve from the session
farr7=§_ SESSION ['ecquipment']:

Moreover, some essential data belonging to ‘Stun’, ‘Injury’, ‘Willpower’ and
“Weapons Modifiers’ property can be obtained by a special calculation method ( see
Appendix I11).

4.3 NAVIGATION MENU

The navigation menu is on the top of the page. It contains four items which is Home,
Character, Battle and Contact us. Home links to the start page. Character has two
submenus which is Load Saved Characters and Create More Characters. Battle
contains one submenu which is Start battle (Figure 13). It leads the player to the battle
page. By the navigation menu, it is easy for the player to review the character’s
information again, or to create more characters.

Home | Character Battle Contact us Home | Character Battle Contact us

Load Saved Characters start Batte

Create More Characters

Figure 13: Navigation menu with submenu
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4.4 SAVE DATA IN THE DATABASE

4.4.1 DATABASE MODEL

Users can create players, and players can create characters. Data is stored in the
database named ‘userinfo’. There are seventeen tables designed in the section of battle
application. Figure 14 presents the relation of these tables..

ranged_combat_weapon
race
@ ranged_conbat_wespon_id
race_id 7 7
7 - character_equipment equipment rangedconbat,waspon nane
acs_nans b id i
[S— ¢ * ) - snapshet
ol g
directed
anount weight
battle result imed
battle_started by user_id auto
character]_id = attacks
character?_id range
character]_vin e b character_ranged_weapon perce
characterZ_win o ‘ character < tun
‘ o pon_id focees ury
encumbrance E
player
g strength S i b 1
101 @ player_id - . leg—ex{ character close_weapon
eyt character_id
2] user_id N . - poee+l close_combat_weapon
player_i
player_nane cLose_conbat_weapon_id @ close_conbat_reapon_id
[s] stun_id bz
claze_waspon_nane
— illpower_id
character_weapon_modi fier stun strike
weapon_modi fier charaster id e § stenid guerd
@ wespon_podi fier_id 9= weapon modifier_id negligitle arapple
weapon_modi fer_nans S | | | Y S [ defenze
= = = derate pierce
character_traits
. character_attributes character_id = tun
attributes haracter 14 - Jury
@ atiribute id eibat - . traits_id
tiribute nane aﬁ character_background
points_i 0 <
character_id character_armor tralts
backeround_id haracter_id B traits_id
points_id ror id o traits_name
points_value — cove poi.
? willpower
7 points_id . geodite_cost
background @ willporer_id
value sto
@ background id Minor §
slow
backeround_nane Moderate
Serious

Figure 14: Logical Database model for the battle system

4.4.2 DESIGN AND IMPLEMENTATION

In the table ‘character’, the primary key ‘character_id’ is an automatic increment
number. It generates when the data is stored in the table. Thus, the ‘character_id’ can
uniquely identify each record to avoid the problem can be caused by ‘character name’
duplication.

Similarly, the rest of the tables set different id as a primary key instead of the name.
For instance, in the relation of table ‘character_armor ’and ‘armor’, ‘armor_id’ acts as
a primary in the table ‘armor’as well as a foreign key in the table ‘character_armor .

4.43 RESULT

When the storage of data is a success, a page is loaded (see Figure 15). It presents a
message that ‘character has been saved’, and the information for the player to start a
battle next step.
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Home | Character ¥ | Battle ¥ | Contact us

Hello, elena! Your character has been saved!

Battle application
After creating your own RPG roles, you can select ther to a battle to see how powerful they arel

Feel lonely to fight yourself? Create roles as many as you want! Just click the menu on the top of the page.

Click hete to go back to mermber panel
Figure 15: Diagram of the database model
4.4.4 DISCUSSION

The diagram below presents the relation among the whole tables. There’s one exception,
table ‘encumbrance’ has no relation to others because it’s difficulty to display
appropriately (see Figure 16 a). It requires a strength value to get connected. However,
strength is one of the attributes which is stored as a point. The value of that point has to
be obtained first from table ‘points value’, afterwards the data can be retrieved by the
strength value in the table ‘encumbrance’.

There’s an easy method to solve this problem if replace the strength value with the

strength points. But table ‘encumbrance’ is the model provided by the company which
is not allowed to modify.

encumbrance
7 strength injury ranged combat_weapon *
(2] @ injory_id
i i *
21 Le, character_equipment equipment neclizgible
=1 e character_id T equipnent_id .
equipnent_id [POu27 equipment_name erat dirested
battle result anount, weight
sssssss aimed
battle_started_by_nser_id
T severs anto
character :
| attacks
char
"N chavacterl_vin e
! [ character_ranged_weapon pierce
chavacter?_win character * character id -
e
L—ge @ character_id ranged_conbat_veapor_id fooe®s injury
player £ character_name
o
@ player_id R race_id
£ [79—=3 character_close_weapon
state nser_id injury_id
. chavacter id et close_combat_weapon
counriry Player_nane player_id
- close_combat_weapon_id R close_combat_weapon_id
activation stan_id fooe - -
=S willpever_id
character_weapon_modifier stun trik:
Ey character_id 2 stun_id
weapon_modifier - Z e ¥ - guard
@ wespor_modifier_id wespenmedifier_id neglizible grappl
wlee 0 00t | miner defense
weapon_nodi fer_name
- oderat pis
character_traits
= character_attributes character_id serious sten
attributes = || severe injury
character_id raits id
@ attribute_id -~
stiribute_id character_background
attribute name (oo ints id c
points_i haracter id P
character character_armor i i

charscter_id @ traits_id

@_I_oc erntet armor_id

points_value

-
willpower
@ points_id .
background @ willpower_id
wvalue sty
@ background_id Minor .
=l
backeround_name Moderate
Serious

Figure 16: Diagram of complete database model

During the character creation process, using method ‘Session’ to reserve the data
and put it into an array or a two-dimensional array, then the required data can be passed
15



to the storage step from the creation step.

Before storing the data into the database, a null check is necessary. For instance, if
the player doesn’t choose any close weapons, then the element in two-dimensional
array is null.

Array structure:

farrS=array (array ["iwveapon id","i3trike", "{Guard","iGrapple”,
"ibefense™, "iPierce™, "i3cun", "sInjurym™) )

Data is stored in the $SESSION [‘close_weapon’]. When comes to the
IF-STATEMENT, it checks whether the first element in the array which is
“$weapon_id” is null, here it is, then skip the insert query which means nothing is
stored into the database. If the player selects any close weapons, then IF-STATEMENT
will continue to check the first element in each dimension array. This is accomplished
by a for-loop. Once it is not null, directly jump into the body of IF-STATEMENT.
Before executing the insert query, there’s another IF-STATEMENT to check whether
the rest elements in this array is null. If there’s any Null element, locate the position in
the array and execute a particular insert query.

In the case of close weapon, the third weapon Wrestling’s details is as follow:

e Row information: (3, 1, 3, Null, Null, 8, 5, Null, 24, 22),
e Table structure: (id, user_id, weapon_id, strike, guard, grapple, defense, pierce,
stun, injury).

The particular insert query uses the word ‘Null’ to replace the null array element
The SQL query is as follow:

elseif((!'farr5[$i] [1]) &&(!'Sarr5[§i][2]) &' darr5[54i][5]))
{
jguervyd = "INIERT INTO close weaponiuser id,weapon id,strike, guard,
grapple,defense, pierce, stun, injury)
VALUES [§user_id,'".§arrS5[§i][0]."' ,MNull,Mull,'".farr5[§1i][3].""',
' Sarr5[§4i][4] . JMull, 'L darrS[E4) [6] . L SAarr SLEAT [R] L0
jresult = wysgl query | foquerys ) or die | wmysgl error ()] :

The reason for the SQL query above is that a null array element cannot use the
same insert query as the existing array elements to store into the database. It should use
Null in the position of the null element rather than mix them together.
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5. BATTLE APPLICATION

5.1 PROBLEM DESCRIPTION

The existing application just allows the player to create characters. They cannot check
how powerful created characters really are in a battle. The further step is to accomplish
a battle application.

5.2. DESIGN AND IMPLEMENTATION

The battle application is required to be established according to the RPG Rule System
named Volt provided by the company. It is a customizing rule system for the New
Horizon which means it is not allowed to modify.

In the application, there’s an interactive interface for the player. The player is
required to choose which one he wants to battle another one. The selection is among the
saved character sheets. He should also decide a battle mode between close combat and
ranged combat mode. The distance of each character to the middle line should be also
informed by the player.

The result of the battle will be displayed as soon as the battle is over. It presents
who is the winner, who is the loser and all the details of damage got in the combat.

5.2.1 APPLICATION ARCHITECTURE

Basing on the battle rules, the application contains two turns which is Initiative (turn 1)
and Damage Calculation (turn 2). The battle starts when the player accomplishes the
preparation step.

Both characters will run Initiative turn first (see Figure 17). The goal of this turn is
to determine the order about who is going to shoot first next turn. No matter whether the
aim or attack action is a success, the dice numbers (White dice and Black dice, each one
is a 20 sides dice) affect the order. The method of order decision will be discussed next
section.
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Pre-battle

Start —J» Selecttwo characters —J» Selectteam —» Select combat mode —» Input distance —»

Turn1: Initiative
Y N
Ranged weapon
Ranged weapon I l Close weapon

Weapon within range Distance within 2 meters
J Y | N
Run{Dice rolly Aim(Dice rolly Attack(Dice rolly Run(Dice roll}
Succeed Succeed
N | Y Y N
Aim again next Aiming next turn Calculate Attack again
turn damage next turn

W G S
v

Order decision
{Number of the dice)

'

Figure 17: Diagram of the initiative turn of the battle application

When the second turn starts, the attacker (the first order character) begins to shoot
the target (the second order character). Before hit area calculation, it firstly checks the
action state and weapon carried. The action state is either aiming or running. When the
state is aiming, the character shoots. The hit area will be checked and the damage will
be calculated (see Figure 18 a). When the state is running, the weapon carried will be
checked next (see Figure 18 b). If the character uses a ranged combat weapon, he aims
under the circumstance the weapon within rang. And he jump to point 1 to shoot next
turn (see Figure 18 c). If the character uses a close combat weapon and the distance to
the target is within two meters, he attacks the target and the hit area and damage will be
calculated (see Figure 18 d).

Two characters execute turn 2 alternately. The damage is accumulated separately
turns by turns. It includes stun damage and injury damage. Both of them will be
updated to a higher level when twice damage level is same. The method of
implementation will be described next section. The game is over when one of the
damage is up to critical level.
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Figure 18: Diagram of the damage turn of the battle application

5.2.2 ORDER DECISION

The order is decided by the dice number. Each player has a white dice and a black dice.
Each of them is a twenty-side dice. There are four circumstances of dice rolling of each
character as follow:

A  White dice Q Black dice Unq

L White dice Ung Black dice O
Roll the dice —¢

“-b- White dice Ung Black dice Unq

“J»  White dice 0 Black dice O

Figure 19: Diagram of dice rolling

‘Q’ means the dice number is qualified which is smaller than or equal to the
weapon’s aimed value, while ‘Ung’ means the dice number is unqualified which is large
than the weapon’s aimed value. The aimed value is one of the properties of the combat
weapon.

In the condition of one qualified dice and one unqualified dice, the qualified one is
selected (see Figure 19 a). While in the circumstance of both qualified dices and both
unqualified dices, the larger dice number is selected (see Figure 19 b). The selected
number is reserved temporarily.
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When the second character also gets a dice number after rolling, a comparison
between these two numbers is shown as follow:

Order 1: character 1
A 10 2Unq ’ Order 2: character2 | ~""-. N

= 2

Order 1: character 2 |..-*

Character 1& A 1Ung 2Q > Order 2: character 1
characer 2’ —=¢
dice number
M 10 20
} Order 1:the one has the larger number | ____._. )__ o
Order 2: the one has the smaller number
P 1Ung 2 Ung

Figure 20: Diagram of comparison

‘1 Q” means first character’s dice number is qualified, and ‘1 Ung” means the first
character’s dice number is unqualified. Similarly, ‘2Q’ and ‘2Unq’ stands for the same
meaning.

In the condition of one qualified dice and one unqualified dice, the one who has
the qualified dice number gets the shoot order one. At the same time, another character
gets the second shoot order (see Figure 20 a).While in the circumstance of both
qualified dices and both unqualified dices, the shoot order one belongs to the one who
has the larger dice number. And meanwhile, another character’s shoot order is two (see
Figure 20 b).

5.2.3 DAMAGE CALCULATION

The damage is caused by two new rolling dice numbers. Each of the two dices has
twenty sides which means the number the dice can get is from one to twenty. In the code
implementation, a random function is used as follow:

fwhite dice=mt rand(l,z0);
fhlack dice=mt rand(l,z0);

Depending on the battle rules, different hit area causes distinct damage. When the
hit area is no armor protection area, damage is calculated without damage level reduced.
When the hit area is reinforced area or normal area, damage calculation is divided into
four cases as follow:
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Pierce
No damage Stun damage Stun & injury No damage
reduce damage reduce

Figure 21: Diagram of damage cases

Pierce is one of the attributes belonging to the attacker’s weapon. The stun and
injury damage reduction is implemented as follow:

f{stunarrayl=array|
array ("§s_negligiblel”, "§s minorl","§s moderatel”,"§s serioiusl","§s_severel","§s critical™,
array ("§s_minorl"™,"§s moderatel”, "§s5 serioiusl", "§s_severel™, "§s critical",0)

1

finjuryarrayl=array(
array ("§i_negligiblel”,"$i minorl","$i moderatel”,"$i sericiusi"™, "$i_severel”,"§i_critical™,
array ("§i_winorl","§i moderatel”,"§i sericiusl","§i severel”,"§i critieal",0)

1

Atwo-dimension array is used to reserve the data. The first element in the array is
an array storing original damage data. The second one is the one-level reduced by
forwarding each element one position. Therefore, when it comes to the one-level
damage reduction, the second array in the two-dimension array should be used to lock
the real damage level.

When the hit area is no protection area, no damage level reduces. Therefore, the
first array in the two-dimension array is used to define the damage level.

The whole damage calculation procedure is divided into eleven functions as
follow:

function hit_areali...)

function hit_areazi...)

function passive(...)

function aim(...)

function run(...)

function stun white_die(...)
function damage black die(...)
function normal stun damage (...)
function normal injury damage(...)
function stun die check(...)
function injury_die_check(...)

® Function hit_areal is called when the first character is hit.
® Function hit_area2 is called when the second character is hit.
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Function passive is called to transform a distance value to a passive value.

Function aim is called when the character needs to aim.

Function run is called when the character needs to run.

Function stun_white_die is called when the character gets stun damage caused

by the white dice number.

Function injury_black_die is called when the character gets injury damage

caused by the black dice number.

® Function normal_stun_damage is called when the character gets stun damage
in the no protection area.

® Function normal_injury_damage is called when character gets injury damage
in the no protection area.

® Function stun_die_check is called to check whether the character is dead by
the stun damage.

® Function injury_die-check is called to check whether the character is dead by

the injury damage.

The function hit_areal is called to calculate the damage the second character got
caused by the first character. It shows as follow:

fdamage lewveli=hit areal(freinforced arwmor coveragel, fwhite die, $hlack die, fnorwal armor coverageZ,
ipiercel, ireinforced deflectZ, freinforced stopi, istunarrayz,
freinforced slow2, §injuryarrayz, §stunl, §injuryl, fcounter, jcnamwel) ;

Similarly, the rest of functions are called to calculate values.

5.2.4 RESULT

Figure 22 presents the battle application page. The interface contains two fields. In the
left side, it presents a character list for the player to select. The player can chooses a
team for each character in the check box. Besides, player can also selects a battle mode
between ‘Close combat’ and ‘Ranged combat’ by clicking the radio button, and inputs a
distance for each character in the input box.

The right field in the page below displays the battle specification and the result. In
Figure 23 a, it shows the original information including character’s name, team and the
distance input by the player. In the Figure 23 b, the result of initiative turn is displayed.
The dice numbers of both characters are included. The information below which is in
Figure 23 c, presents the order of the shoot turn. In the Figure 23 d, the result of battle
with the dice number and damages are shown. In the Figure 23 e, the winner, the loser
and the illustration of death is displayed.

Moreover, in the area below, player can choose ‘Save’ to store the battle result (see
Figure 23).
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Home | Character v | Battle v | Contact us

Battle Application

and input a a to the middle line (the boun
petiti

ann
Cblue
Cehina
Cldan.
Clkiller
Omega

0oooooooooo*
00000000000

You have chosen

The distance of the first character to the middle line:

The distance of the second character to the middle line

Figure 22: Battle application interface

Home | Character ¥ Battle ¥ | Contact us

Battle Application
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%E‘:ﬁ:q ’ EE Distance to the middle line .
Cldan ¥ oo Battle mode: ranged_comb .
Clkiller oo - ; ’ :
% oo Within range,megan aims this turn. .
oo ranged combat,succeed in aimingl{white dic .
oo . s Q)
oo Within range her aims this turn.
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.0a

Order:

megan Tum 1: L
Y ou have chosen :
her Turn 1 . d
The distance of the first character to the middle line cher Turn 1:S .
The distance of the second character to the middle line
e

Figure 23: Battle result interface

When the battle result is successfully saved, a page will be loaded to inform the
player (see Figure 24).
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Home Character Battle Contact us

Your battle result has been saved!

Battle tips
You are welcome to launch battles a8 many as you want to test how powerful your RPG characters are,

All the complex calculation is accomplished by the systermn. You can make any combination of two characters afterwards write down
the battle result, it helps you to improve the character's property

Great expection

Cornbating between your own characters is not thrilling enough? A new version of multiple-player-combat will be promaoted soon, you
will have your own team and you can beat the targets with your partners, It will looks like a real game!

Click here to go back to member panel

Figure 24: Result saved interface

5.2.5 DISCUSSION

The character Megan and Sucher are chosen to combat to each other in a ranged combat
mode. The distance between them is 40 meters (see Figure 23 a).

Both of them are succeed in aim in the initiative turn. Therefore, the shoot order
one belongs to the one whose dice number is larger. In the real game, the dice number is
a random number in the range from 1 to 20. However, the dice number is set in the test
to make sure that the codes work as expectation. Here, Magen’s white dice number is
seven, and Sucher’s is six (see Figure 23 b).

Obviously it turns out Megan gets the order one so that he first shoots next turn.
And Sucher second shoots when Megan finishes his turn (see Figure 23 c).

It shows the dice number and damage caused by the character each turn. In turn
one, Sucher causes Megan both critical stun damage and severe injury damage.
Because Megan’s stun damage level is up to the critical level, game is over (see Figure
23 d).

The result display the winner is Sucher and the loser is Megan. Besides, it also
illustrates the reason of death (see Figure 23 e).
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6. CONCLUSION

The prototype of a web battle application basic on the current battle rules is completely
implemented. Three objectives are achieved.

Firstly, users can register and login on the website. Secondly when the character
creation is finished, all the data can be stored in the database. User can review the
specification from the character sheets page. In the end, the battle application can be
launched. And then it presents the result and it can be saved in the database.

The major technologies used in the thesis project are PHP, JavaScript, Ajax, CSS,
HTML and MySQL. A ‘form’and ‘POST’ method is used to transport data from page to
page. In addition, ‘SESSION’ and ‘COOKIE’ are also effective way to reserve and pass
the data.

Functions are used during the implementation. The encapsulation and scalability
of the codes is highly improved. Furthermore, it avoids the duplicated changes in the
code can caused by the change of the battle rules.

In order to develop the battle calculation part, diagrams are useful to analysis the
structure of the rules. It demonstrates the demand of each section clearly. The codes are
built according to the diagrams to meet each requirement to make sure that the whole
application works.

In conclusion, the web application offers an interactive experience for the players
of the online role-playing game. The result of the battle application is as correct as the
pen-and-paper mode. According to the feedback from the company, it is beyond the
expectation. The structure of the application is well designed. The most complicated
battle rules are succeeding in translating into a calculation model. Moreover, nice user
interfaces are designed although it is without of the requirements.
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/. FUTURE PLAN

Although the prototype works, there are also some future plans can be made.

7.1 OPTIMIZATIONS

In order to reduce the response time and bandwidth cost, more optimizations of
structure have to be made. Since the HTML codes and PHP codes mix together, it’s
better to build a frame to distinguish them.

7.2 MULTI-PLAYER

The prototype concentrates on one-player mode. Although there’s some interactive
experience between the web sites and the player, it is not enough. A multi-player mode
battle application can be designed. However, a multi-player game is more complicated
than a one-player game. The interaction times and damage calculation should be
considered.

7.2 VALIDATION CODE

In the process of the registration step, a validation code check needs to be added. It
protects the information to be falsified by hacker.
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APPENDIX I

New HORIZON

FOTY SARUCE §75 T E—"

Character Creation - Step 2
Player Name: elena

Character Name: king

Character Race: Olympian Human

Geodites to invest: 50000 out of 50000 & | N \ 7
Points to invest: 40 out of 40 T‘he , Atribites Strength, Consmutlon Toughness and Willpower are mandatory, At least one point Lk be invested in each of them.
Fpproximate weight: 0.00 kg @raits affecting weight not applied) You have to invest all your points into either Attributes, Backgrounds or Traits before you can continue to the next page.
Attributes Backgrounds Armors
Strength 0@p) | |(Nobackground) vi[ooy (No armor) v|
Constittion [0 @p) v | | (No background) vio@E) ~
| Toughness 'Wf (No background) v oo v Close Combat Weapons

Some close combat weapons have two or even three attacks. If you select 3 weapon that has more

| Wilpower [o@p) v 5 than one attack then you should also select its other attacks as well. Some weapons have two
. ;0 o & T'Ta"s attacks, such as cut and thrust or slash and thrust. Some even have three attacks, such as cut,
{ 00 ¥ [(Notmit) v thrust and Mortschia:
sy (0@ V| o v £hme T e e s o e
Parception [009) % (ot < Zelected Mo ter you oriy A3y Ceodte: oriie Tt Zelection of courze.
Steatth 00p) V| [(Notmaiy v [ (No close combat weapon) v
Feting 00 v (No trait) v (No close combat weapon) v
Speaking [o@p) v| (No trait) v (No close combat weapon) v
Humanities 0@0p) WV (No trait) v
Soi 0 = (No trait) v Ranged Combat Weapons .
ki LI — The ranged combat weapon named Acid Spit can only be selected by 3 Medean.
Medicine 00p) W] |(otm®) Vi Foid Spit requires that you also have the Madean Spit trait.
Repair lo@Ep) v (No trait) M
. 1 No ranged combat weapon, v
Aaimal Ken [ 00P) V| e siiomtg stditens Trak: aath e Scepton hoze whichpredde e chirockr ¢ . pon)
4 nard Sded 1o be charackr zhe limage on be nexipoge . (No ranged combat weapon) v
Driving 0@p) Vv Thvey will cely be Sided o e chadzker crealcn daia below b chaazkr heelimage .
= =2 (No ranged combat weapon) v
Close Combat 0 (0p) Vv (No trait) 7
Ranged Combat| 0 (0p) | ) = i
(Mo 13ty = (No equipment) v[x1
(No trait) v (No equipment) Vvixt w
o 1ty = (No equipment) v[x1
(o 1y = (No equipment) v|[x1 w
(No trait) v (No equipment) Vix1t w»
(No trait) v (No equipment) Vil|x1 ™
(No trait) v (No equipment) Vix1t w»
No 1ty = (No equipment) v[x1
. . (No equipment) viix1 v
(No equipment) vix1 »

To leam more about Atributes, and to read about the different kind of Backgrounds and Traits which are available for your character, visit our RFPG page and have a look at the Player's Manual,
“You can read more about the different traits, weapons and ammor in our excel sheet tables. They are all available in this Table zip-file.
For more information about character creation and how different things are calculated, see the Character Cn

Guide.
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APPENDIX 11

Home Character ¥ Battle ¥ Contact us

Character sheets

You can chose one of your RGBc
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APPENDIX III

Calculation method:

First, calculate using the data offered by the user by a special formula. Then use the
result as a key word to search for records from the database to retrieve the required data.
For instance: To get the data of Stun.

Formula:

Stun Table Value=Strength+Constitution+2*(Toughness + Willpower)

Calculate the stun value according to the formula. Assume the result is 37. Search the
sum value in the table ‘cc_stun’, retrieve the row when the sum value is equal to the
result. The matching record is as follow:

ID Sum Negligible Minor Moderate Serious Severe
20 37 5 10 15 21 25

Then, retrieve the value of Negligible, Minor, Moderate, Serious and Critical.
The output is:

Stun:

Negligible: 5

Minor: 10

Moderate: 15

Serious: 20

Critical: 25

Other formulas:

Injury Table Value=Strength+Constitution+2*Toughness
Weapon Modifiers:

Fence=Close Combat-7

Power= (Strength + Close Combat)/2-7
Precision=Ranged Combat-7
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