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Preface
This work has been done at Data Ductus, Skellefteå. The purpose of the work is to make it easier 
for the companies to succeed in their commercials via  mobile devices. 

Many thanks to Håkan Wallin and my mentor Mario Toffia.

Abstract
It is a framework that is focused on fast deployment of simple games to promote a company.  It  can 
be packed and skinned, so that it looks, like it is specially delivered from the promoting company. It 
contains a GUI that is skinnable and a simple game API. Everything is programmed in Java.[1]

Goals and demands
It is a mobile application. It has a bunch of plugins that can be used to assemble a game. It will have 
a resource manager to handle resources locally and externally (from internet), so the companies can 
edit their promotional games.
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Introduction
The campaigns and the TV commercials are very focused between 18.00 – 23.00 on the television. 
The companies have no success in delivering the messages to their customers during the daytime. 
Nor has the radio commercial, because the companies have no means to provide their messages 
through a non visual media.

This work is about how to build a framework to enable the mobile phone and the web interaction 
between the companies and their end customers. A minigame will be implemented as a quiz with 
text, images and sounds.

Abbreviations
GUI Graphical User Interface
API Application Programming Interface
JSP Java Server Page
SQL Structured Query Language
HQL Hibernate Query Language
J2ME Java 2 Platform, Micro Edition
JSR Java Specification Request 
SVG Scaleable Vector Graphics
XML Extensible Markup Language 
HTML HyperText Markup Language
XHTML Extensible HyperText Markup Language
OS Operating System
HTTP HyperText Transfer Protocol
ANT Another Neat Tool 
JAR Java ARchive 
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Research
I had never used JSP or Hibernate before, so I had to do a whole lot of research in the subjects. 
Since ANT is included in Eclipse, I have used it unawarely. Still I had to do a lot of research even in 
that subject.

ANT
ANT is an extended XML makefile for Java. You can use it to compile, copy, create, execute and 
pack the files independent on the OS. It is wiser to use ANT,  than to use a lot of batch files, 
because you have better control. You don't need to go through XML, it is possible to use ANT from 
Java directly. It is great, when you are making a program in Java.

A few examples – with explanations
This is an example on a target. It depends on compile, compress and run target. It means, that the 
target has to execute compile, compress and run, before it executes the main target.  For instance, 
this way you can create hierarchies for all the targets.

<target name="main" depends="compile, compress, run" description="Main target">

Here is a compiling target, which depends upon “nothing”. The description attribute is just a 
description to keep track on, what it is doing. The javac tag is a java compiling tag for the java 
compiler. It is configured to compile all the java source code files  in the “test” folder. The 
classpath tag has a class path to the junit. The echo tag is to write out to a consol by default, but it 
can also be used to write out to a text file or a java file.

    <target name="compile" description="Compilation target">
        <javac srcdir="test">
            <classpath path="jars/junit-4.3.1.jar" />
            </javac>
        <echo>Compiling</echo>
    </target>

In this way you define a property. You use the name attribute to define the name of your property 
and the value attribute to assign a value to your property.

<property name="foo.dist" value="dist"/>

In this way you use the property. It can be used between every quotation-marks in the ANT script.

${foo.dist}
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ANT-contrib
It is simply an extension of the ANT that gives variables, operators, if, else, while, for and foreach 
to the ANT, ANT-contrib makes it more like a complete programming language for makefiles. You 
can get access to HTTP library to create HTTP POST request to the web-pages. It is possible to 
configure everything with INI configuration, because ANT-contrib has a built-in library. There are 
also many more libraries built-in into ANT-contrib.  

Since it is XML, it will be immense because of the syntax. This is an example, how messily it can 
be with only a few if-statements. I haven't checked, if it is possible to debug this, but I hope, that I 
don't need to debug it at all.  

<if>
 <equals arg1="${foo}" arg2="bar" />
 <then>
   <echo message="The value of property foo is bar" />
 </then>
 <else>
   <echo message="The value of property foo is not bar" />
 </else>
</if>

<if>
 <equals arg1="${foo}" arg2="bar" />
 <then>
   <echo message="The value of property foo is 'bar'" />
 </then>

 <elseif>
  <equals arg1="${foo}" arg2="foo" />
  <then>
   <echo message="The value of property foo is 'foo'" />
  </then>
 </elseif>

 <else>
   <echo message="The value of property foo is not 'foo' or 'bar'" />
 </else>
</if>

How do you do a task – Description, execution, etc (config).
A task is an XML command that contains bindings for the java methods. For instance, with the 
<jar> tag you can put in files in a jar file. javac is a task that compiles java source code files.
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Servlets
Servlets are more focused on programming compaired to JSP, which is more focused to program 
web pages. It is wise to use the servlets, if you have an HTTP POST request, and you want to insert 
data from a form into the database. If you only want to process data with another more compact 
syntax than HTML like an image, you can use the servlets. 

A servlet is programmed in a class that inherits from the javax.servlet.http.HttpServlet class. These 
are the functions, that you can overload.  

• init 
• destroy 
• toString 
• getServletInfo 
• doPost 
• doPut 
• doDelete 
• doGet

JSP
The JSP is a simplification of Java Servlets to do the web pages. In principle it is Java code, that 
you can mix HTML/XHTML code with. JSPs are compiled into Java Servlets by a JSP compiler. 
In this way you can faster do web pages or something else, that you need a server to.
 
This is an example on JSP code. First it outputs  the date of the day, then it creates a table with a 
for-statement that outputs the digits 1-30. 

<?xml version="1.0" ?>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=ISO-8859-1" />
<title>Today is!</title>
</head>
<body>
<b> Today is: <%= new java.util.Date().toString() %> </b>
<table>
<%
    for (int i = 0;i < 30 ;i++) {
%>
<tr>
        <td>Number: </td>
        <td><%= i+1 %> </td>
</tr>
<% } %>
</table>
</body>
</html>
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Syntax
There are five tags to keep track on in JSP. 

Declaration tag ( <%! %> )
It is used to declare things, as, for instance, variables and methods. All code must end with a 
semicolon (;) within these tags.  

<%!
          private int counter = 0 ;
          private String get Account ( int accountNo) ;

%>

Expression tag ( <%= %>)
This is a fast varient to output things. With an expression tag you can, for example, output the 
variable ”i” and at the same time add with 1.

<%= i+1 %>

Directive tag ( <%@ directive ... %>)
It is for the preprocessor, as, for instance, import or include. You can use them, if you want sessions 
on the page, or if it is a wrong page. 

<%@ include file="/header.jsp" %> 

Scriptlet tag ( <% ... %> )
This is the most important and the most useful of the tags. It is here, you write in your java code 
(scriplets). In most cases you can program all in java inside these tags.  The code beneath is used to 
output values to the webpage, and it is good to use, if you only have a few small variables to output, 
and you don't want to break the scriptlet tag, just because you want to output a username, for 
instance.

out.println ( username ) ;

Action tag (<jsp :> ... </jsp:>)

Action tags are used to handle javabeans.  They are used to do something that isn't time critical on 
the server. When the user post a sending form, the data is processed inside a javabean in a separate 
thread. Then the user returns back to the same page. The server can reuse the same code, and it 
doesn't need to execute it again.
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Custom tags
Custom tags are the wisest with JSP, that I have found.They separate the HTML code from the JSP 
code. You can, for instance, create custom tags to be able to access the database and then output 
them into an HTML table without seeing any JSP code at all. In this way you can skin the pages  in 
a very good way without the JSP code gets wrong.  

This is an example on how the custom tag lib works. 

• Row 1. You begin with defining your tag library. 
• Row 6. You define the start of your table that will be iterated. 
• Row 8. You write out the text, you want to be in colon 1.
• Row 9. You write out the text, you want to be in colon 2. 
• Row11. You end the code that will be iterated. 

In this way you can change the skinning, and so on, without touching any JSP code at all. If you, 
however, want to do every second row blue and every second row yellow, you have to create some 
JSP code.

  1 <%@ taglib uri="ourTags" prefix="cf"%>
  2  <html>
  3   <head><title>Java Beans</title></head>
  4  <body>
  5     <table>
  6         <cf:tableTag>
  7           <tr>
  8              <td><%= columnOneText %></td>
  9              <td><%= columnTwoText %></td>
 10           </tr>
 11         </cf:tableTag>
 12    </table>
 13  </body>
 14 </html>

Development Environment
I like Eclipse, therefore I want a developement environment based on Eclipse.  I followed this 
tutorial about how to start eclipse with Apache Tomcat.[2] Unfortunately it doesn't work with 
Apache Tomcat 6.0, but I got it to work with Apache Tomcat 5.5. 
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JSR75 File Connection API
JSR75 file connection API is an API for J2ME mobiles to get access to save and load files to the 
mobile device filesystem. The problem is, that it doesn't work in all the mobile devices. The midlet 
must be signed and you have to instruct the users how to configure their mobile devices, so that 
they do not ask every time, you are trying to get access to a file. This is an example code on how to 
create a file.

public boolean writeFile(String path, byte[] data)
    {
        javax.microedition.io.Connection c = null;
        java.io.OutputStream os = null;
        try {
            c = javax.microedition.io.Connector.open("file:///" + path, 
javax.microedition.io.Connector.READ_WRITE);
            javax.microedition.io.file.FileConnection fc =
                    (javax.microedition.io.file.FileConnection) c;
            if (!fc.exists())
                fc.create();
            else
                fc.truncate(0);
            os = fc.openOutputStream();
            os.write(data);
            os.flush();
            return true;
        } catch (Exception e) {
            return false;
        } finally {
            try {
                if (os != null)
                    os.close();
                if (c != null)
                    c.close();
            } catch (Exception ex) {
                ex.printStackTrace();
            }
        }
}
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Mobile devices
I have found these models of the mobile devices that have support for JSR75.[3]

• Sony Ericsson: K750, W800, K600, V600, Z310, Z710, Z520, W600, W610, W550, W900, 
W710, W810, W830, W850, W880, Z530, Z610, W300, K510, K310, K610, K550, K800, 
K810, K790, W950, M600 and P990 series 

• All Nokia Series 60 3rd and 2nd edition phones. For example: N70, N71, N72, N73, N75, 
N76, N77, N80, N90, N91, N92, N93, N93i, N95, E50, E60, E61, E61i, E62, E65, E70, E90, 
3250, 5500, 6110, 6290, 6630, 6680, 6681, 6682 

• All Nokia Series 40 3rd edition>, and most Series 40 2nd edition phones. For example: 
2626, 2610, 2865i, 3110, 3152, 3155, 3155i, 5140i, 5200, 5300, 6060, 6080, 6085, 6086, 
6101, 6102, 6111, 6125, 6126, 6131, 6133, 6136, 6151, 6152, 6155i, 6155, 6165, 6230i, 
6233, 6234, 6235i, 6235, 6265, 6265i, 6270, 6275, 6280, 6282, 6288, 6300, 6822, 7370, 
7373, 7390, 8800 

• All Nokia Series 80 2nd edition phones. For example: 9300, 9300i, 9500 
• Siemens / BenQ S75, SFG75, SL75, SXG75 
• Motorola E398 (rokr firmware), E790 

To check if there is support for JSR 75, you can use this method. It is implemented if the method 
returns ”1.0”.

System.getProperty("microedition.io.file.FileConnection.version");

Hibernate
Hibernate is a code library, that is used as a layer for the databases. It makes it dead easy to handle 
the data to the classes, that you often want in java, because it is object oriented. It is also easy, if 
you want to add new parameters to the classes.  Hibernate does the mapping between the databases 
and the classes and the database itself automaticly.

You don't need to care about the database, because it is Hibernate that handles the communication 
with it. Hibernate has its own SQL dialect, which is called HQL. It is automatically  translated to 
the  SQL dialect, that the database speaks. It means that you can use MySQL, Oracle and 
PostGreSQL without making any changes in the program code.

To put it simple you can say, that Hibernate is a ”serialize” for the databases.
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How does it works?
You start with a config file, that ends with .cfg.xml, there you specify.

• Which kind of the database driver it will use?
• Which kind of the dialect the database has? 
• Which URL the database has? 
• Which username and password you have got to the database?
• All the classes to the database mappings you will have. 

Moreover, there are a lot of other parameters that you can configure the database with.

Then we have the mapping files that ends with .hbm.xml, there you specify. 

• The class / the classes (You can have several classes in the same file)
• Which type of ID it will have. (All the classes must have a unique ID number)
• Which of the properties in the class that will be mapped. 

Then we have the java source code files. They have only a few requirements, and they are, that the 
parameters you will map have properties for those parameters, and that you have a property called 
ID. It also have to implement the interface java.io.Serializable.

Example
This is an example that I have got to work. It is also like a test of, what you can do with JSP. You 
can say, that it is a database which is done of only one class. You can input a new value to the 
database from a form. The JSP page outputs the whole database with HQL. We start with 
hibernate.cfg.xml .  As I told before, there are usernames, passwords, database drivers, database 
dialects and so on.

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE hibernate-configuration PUBLIC
                "-//Hibernate/Hibernate Configuration DTD 3.0//EN"
                "http://hibernate.sourceforge.net/hibernate-configuration-
3.0.dtd">
<hibernate-configuration>
    <session-factory>
        <property 
name="hibernate.connection.driver_class">com.mysql.jdbc.Driver</property>
        <property 
name="hibernate.connection.url">jdbc:mysql://localhost/test</property>
        <property name="hibernate.connection.username">dude</property>
        <property name="hibernate.connection.password">top secret</property>
        <property 
name="hibernate.dialect">org.hibernate.dialect.MySQLDialect</property>
        <property name="show_sql">true</property>
        <property name="hbm2ddl.auto">update</property>
        <mapping resource="test/hibernate/HibernateTesMapping.hbm.xml"/>
    </session-factory>
</hibernate-configuration>    
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Then we have the class with a classname. Inside the class tags is the id tag that specifies what will 
generate the id number. ”assigned” means that you have to generate an id number manually. 
"native" is used when you want the database to generate a unique id. There are other options than 
”assigned” and ”native”, too. 

 This is HibernateTestMapping.hbm.xml . 

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE hibernate-mapping PUBLIC
        "-//Hibernate/Hibernate Mapping DTD 3.0//EN"
        "http://hibernate.sourceforge.net/hibernate-mapping-3.0.dtd">
<hibernate-mapping package="test.hibernate">
  <class name="HibernateTest">
                <id name="id">
                        <generator class="assigned"></generator>
                </id>
                <property name="testChar" column="testchar" 
type="character"></property>
                <property name="testInt" column="testint" 
type="integer"></property>
                <property name="testString" column="teststring" 
type="string"></property>
  </class>
</hibernate-mapping>
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This is the sourcecode to the class, that I will store in the database. It is important, that you have get 
and set methods to all the properties, and that you have an ID property. 

HibernateTest.java is the java source code file, which contains the class that will be mapped. 

public class HibernateTest  implements java.io.Serializable {
     private Long id;
     private Character testChar;
     private Integer testInt;
     private String testString;
    public HibernateTest() {
    }
    public HibernateTest(Character testChar, Integer testInt, String 
testString) {
       this.testChar = testChar;
       this.testInt = testInt;
       this.testString = testString;
    }
    public Long getId() {
        return this.id;
    }
    public void setId(Long id) {
        this.id = id;
    }
    public Character getTestChar() {
        return this.testChar;
    }
    public void setTestChar(Character testChar) {
        this.testChar = testChar;
    }
    public Integer getTestInt() {
        return this.testInt;
    }
    public void setTestInt(Integer testInt) {
        this.testInt = testInt;
    }
    public String getTestString() {
        return this.testString;
    }
    public void setTestString(String testString) {
        this.testString = testString;
    }
} 
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Next we have the file ANT build.xml. It is used for creating the database that has the mapping to the 
classes.

<?xml version="1.0" ?>
<project default="main">
    <property name="sourcedir" value="${basedir}/src"/>
    <property name="targetdir" value="${basedir}/bin" />
    <property name="librarydir" value="${basedir}/hiblib" />
    <target name="main" depends="hiber" description="Main target">
    </target>
    <path id="classpath">
        <fileset dir="jars" includes="**/*.jar"/>
    </path>
    <path id="toolslib">
     <fileset dir="hiblib" includes="**/*.jar"/>
    </path>
    <path id="libraries">
        <fileset dir="${librarydir}">
            <include name="*.jar"/>
        </fileset>
    </path>
    <taskdef name="hibernatetool"
             classname="org.hibernate.tool.ant.HibernateToolTask"
             classpathref="toolslib" />
    <target name="clean">
        <delete dir="${targetdir}"/>
        <mkdir dir="${targetdir}"/>
    </target>
    <target name="compile" depends="clean">
      <javac srcdir="${sourcedir}"
             destdir="${targetdir}"
             classpathref="libraries"/>
    </target>
    <target name="copy-resources">
        <copy todir="${targetdir}">
            <fileset dir="${sourcedir}">
                <exclude name="**/*.java"/>
            </fileset>
        </copy>
    </target>
    <target name="hiber" depends="compile, copy-resources" 
description="Compilation target">
        <hibernatetool destdir="${basedir}/generated">
            <classpath>
             <path location="${basedir}/bin"/>
            </classpath>
         <configuration configurationfile="hibernate.cfg.xml" />
         <hbm2java />
         <hbm2ddl />
         <hbm2dao />
        </hibernatetool>
    </target>
</project>
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You have to specify the configuration, and then the code that handles the saving of the classes will 
be generated. The most important is that you have these points in the classpath to ANT. 

• hibernate3.jar 
• dom4j-1.6.1.jar 
• freemarker.jar 
• Your database driver. 
• hibernate-tools.jar 
• asm.jar 
• common-collections.jar 
• common-logging.jar 
• jta.jar

These rows are probably the most important. 

        <hibernatetool destdir="${basedir}/generated">
            <classpath>
             <path location="${basedir}/bin"/>
            </classpath>
         <configuration configurationfile="hibernate.cfg.xml" />
         <hbm2java />
         <hbm2ddl />
         <hbm2dao />
        </hibernatetool> 

Then we have the index.jsp.

First the if-statement will check up if it has been sent any parameters from the form beneath. Then 
there is a table, there  JSP has outputted all the instances of the classes in the database with the 
assistance of the HQL command "from test.hibernate.HibernateTest" and of course a while-
statement to iterate through the result. At last we have an HTML  form, where you can put in 
parameters in the class, which is mapped to the table with the same name in the database. 

<?xml version="1.0" encoding="UTF-16" ?>
<%@ page language="java" contentType="text/html; charset=UTF-16"
    pageEncoding="UTF-16"%>
<%@page  import="test.hibernate.*" %>
<%@page  import="org.hibernate.*" %>
<%@page  import="org.hibernate.cfg.*" %>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<%@page import="java.util.Iterator"%>
<%@page import="java.util.Random"%>
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-16" />
<title>Insert title here</title>
</head>
<body>
<b>Yay! This is some tests</b>
<table>
<%
Session sessions = null;
try{
  SessionFactory sessionFactory = new 
Configuration().configure().buildSessionFactory();
  sessions =sessionFactory.openSession();
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    Transaction tx = sessions.beginTransaction();
  HibernateTest testing;
  if (request.getParameter("id") != null && request.getParameter("char") != 
null && request.getParameter("int") != null && request.getParameter("string") !
= null) {
  testing = new HibernateTest();
  long id = Long.parseLong(request.getParameter("id"));
  char ch = String.valueOf(request.getParameter("char")).charAt(0);
  int in = Integer.parseInt(request.getParameter("int"));
  String str = request.getParameter("string");
  testing.setId(id);
  testing.setTestChar(ch);
  testing.setTestInt(in);
  testing.setTestString(str);
  sessions.persist(testing);
  tx.commit();
  sessions.flush();
  }
  Query qr = sessions.createQuery("from test.hibernate.HibernateTest");
  Iterator i = qr.iterate();
  while (i.hasNext()) {
        testing = (HibernateTest)i.next();
        %>
        <tr>
        <td><%=testing.getId() %></td>
        <td><%=testing.getTestChar() %></td>
        <td><%=testing.getTestInt() %></td>
        <td><%=testing.getTestString() %></td>
        </tr>
        <%
  }
  sessions.close();
}catch(Exception e){
  System.out.println(e.getMessage());
} finally {
}
Random rnd = new Random(System.currentTimeMillis());     
%>
</table>
<form action="index.jsp">
        <input type="hidden" name="id" value="<%=rnd.nextLong() %>"/>
        <b>TestChar:</b> <input type="text" name="char" value="" /> <br />
        <b>TestInt:</b> <input type="text" name="int" value="" /> <br />
        <b>TestString:</b> <input type="text" name="string" value="" /> <br />
        <input type="submit" value="Insert it!" /> <input type="reset" 
value="Reset it!" />
</form>
</body>
</html>

  

J2ME HTTP Connection
It is easy to connect to the Internet with J2ME.  The mobile device only need support from HTTP 
protocol. To use HTTP you also need TCP, so it is often available for you. This shows how you can 
send an HTTP POST request with J2ME.
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   void postViaHttpConnection(String url) throws IOException {
        HttpConnection c = null;
        InputStream is = null;
        OutputStream os = null;
        int rc;
        try {
            c = (HttpConnection)Connector.open(url);
            // Set the request method and headers
            c.setRequestMethod(HttpConnection.POST);
            c.setRequestProperty("If-Modified-Since",
                "29 Oct 1999 19:43:31 GMT");
            c.setRequestProperty("User-Agent",
                "Profile/MIDP-2.0 Configuration/CLDC-1.0");
            c.setRequestProperty("Content-Language", "en-US");
            // Getting the output stream may flush the headers
            os = c.openOutputStream();
            os.write("LIST games\n".getBytes());
            os.flush();           // Optional, getResponseCode will flush
            // Getting the response code will open the connection,
            // send the request, and read the HTTP response headers.
            // The headers are stored until requested.
            rc = c.getResponseCode();
            if (rc != HttpConnection.HTTP_OK) {
                throw new IOException("HTTP response code: " + rc);
            }
            is = c.openInputStream();
            // Get the ContentType
            String type = c.getType();
            processType(type);
            // Get the length and process the data
            int len = (int)c.getLength();
            if (len > 0) {
                 int actual = 0;
                 int bytesread = 0 ;
                 byte[] data = new byte[len];
                 while ((bytesread != len) && (actual != -1)) {
                    actual = is.read(data, bytesread, len - bytesread);
                    bytesread += actual;
                 }
                process(data);
            } else {
                int ch;
                while ((ch = is.read()) != -1) {
                    process((byte)ch);
                }
            }
        } catch (ClassCastException e) {
            throw new IllegalArgumentException("Not an HTTP URL");
        } finally {
            if (is != null)
                is.close();
            if (os != null)
                os.close();
            if (c != null)
                c.close();
        }
    }  

- 15 -



Implementations

Work

Mobile Device
A mobile game framework is programmed with plugins. A minigame  will be implemented as a quiz 
with text, images and sounds. The GUI of the framework is fully skinnable.  You don't need to use 
the GUI to your plugins, if you don't want. Then the plugins can be of whichever sort, like a 
fullscreen game, a quiz or some other kind of application. These plugins can have twin plugins on 
the website for the communication with a database. 

Website
The website will be a way of getting the promotional games as a package. It'll be skinnable, too, so 
it matches the website of the company, which is doing the campaign. This website can have a 
highscore list, or some other way to make the game funnier. For instance a scrambled image of an 
animal. The winner of the game is the first one who guesses, which animal it is. This requires a twin 
plugin for the database connection. It holds the highscore list and the adresses and the names of the 
contestants. On the website it will be able to see the results of the quiz, too.

The binaries of the mobile application and the website are generated/compiled by a semiautomatic 
process. 

Methods

Mobile Device

J2ME[4] is the only programming language,  you can use. The reason is, that it is supported by the 
majority of all the mobile devices.  There is one thing, you need that isn't standard in J2ME. It is the 
fileaccess from the mobile device. It is done with the assistance of the library JSR75[5] and 
supported by a lot of mobile devices.

Website

To create the website I have checked up following technologies: 

JSP
The JSP[6] is a specialization of the servlets to make it more suitable for building websites. The 
advantage is, that the JSP code of the website is first converted to Java servlet code, before it is 
compiled to a binary code. That makes it a bit easier to design and maintain the website before 
putting it on a server. The JSP has also customized tags, which makes it easier to separate the 
programming code from the designers code. It is good for larger projects, both the programmers and 
the webdesigners  become happy about not seeing the code of each other. 
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Hibernate
The Hibernate[7] is a technology that makes the handling of the database easier, because it can 
generate a database table from a class with normal properties. Therefore it is easier to make a 
database fast without much fibbling around with SQL commands. It has also a database language, 
called HQL, which is translated directly to a choiced SQL dialect, like Oracle, MySQL or PostGRE 
SQL. You get the instances of the classes as a result back from the querys in the HQL. 

Both the mobile device and the website

I have used Eclipse as IDE for both the website and the mobile device in testing purpose. Eclipse 
uses ANT[8] as a internally built system.

Now I am going to use ANT as a build system separately from Eclipse. Because you can have a 
special configuration for each mobile device. It is possible to put it for downloading on the website 
without doing it manually. It is good, because there are so many kind of mobile devices with 
different sizes of screens. 

I use SVG for all the graphics. It can easily be rasterized by the Batik SVG Rasterizer[9] ANT task. 
ANT tasks are plugins for ANT. It makes it easier to create java binaries.

There are also an ANT-contrib[10], which is a plugin that makes it more like a programming 
language with flow control as if-else-, while/for- and  switch-statements. You can define and use 
your own methods, too. It is a bit of a special syntax, because it is XML, but that is not hard to 
understand for a programmer. To make it easier for the programmers to program their makefiles, it 
also contains libraries for writing/parsing files, FTP connections, handling configuration files and 
much more. 

Solutions

Modules
I splitted everything up in modules, otherwise it could be hard to create a lightweight API. It is 
needed for the mobile device, because of the restrictions. The modules works as independant as 
possible. It means that the modules only use the core API. The core API uses the other modules 
automaticly, if they are available.

I have made the modules as packages, so that they are structured. They will also be easy to remove 
from a project, when they are not needed.  
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Use-case diagram server
The use-case diagram is for the server and the administrator. The administrator has the ability to 
assemble a competition. The binaries for the mobile device will be skinnable. The contestants are 
going to feel, that the game is specially delivered from the promoting company. 

The website will be skinnable to integrate it to the companys website. The administrator can see the 
results and evaluate the answers from the decisive questions. See Figure 1.

Figure 1. Use-case diagram server
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Use-case diagram client
If the contestants want to download a game, they have to register themselves on the website with at 
least a unique username. If they  have seen the website on an advertising poster, they can also send 
an SMS or go through an WAP site to download the game. The motivation for doing this is to win 
prizes like products from the promoting company or money.

On the website the contestants also need to choose their mobile devices to get the right binaries for 
downloading. The binaries can contain the username directly, so that the contestants don't need to 
input it, before they start playing a game. See Figure 2.

Figure 2. Use-case diagram client

- 19 -



Sequence diagram client
The sequence diagram is for the startup sequence of the binaries to the mobile device. It initializes a 
MyGameGanvas and a MiniGamePlugin. It also uses the CoreDeviceConfiguration to configurate 
the MyGameCanvas and MyConfiguration of the MiniGamePlugin. See Figure 2.

Figure 3. Sequence diagram client
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Deployment diagram
The deployment diagram shows, where the different parts of the whole system reside. The plugin 
manager is the back-end that communicates with the database. The mobile device is only 
communicating with the plugin manager on the server and it handles that with their twin plugins. 
See Figure 4.

Figure 4. Deployment diagram

Server class diagram 
MiniGamePlugin is an abstract servlet that is needed to handle all POST and GET requests from 
their twin plugin on the mobile devices. ResultList, PluginManager, PluginConfig and Logon are 
JSP pages that the administrator use to add new levels. See Figure 5.

Resource is a servlet which handles the new resources that are on the server.  FrontPage shows the 
first page the users see, when they want to enter the competition. RegisterDownload registers the 
contestants in the database and gives them intructions, how they should install the competition on 
their mobile devices.  See Figure 5.

Figure 5. Server class diagram 
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Client class diagram
The client class diagram shows the entire diagram for the client. Because it is quite large, I have 
splitted it up into smaller pieces as you can see below. See Figure 7,8,9,10 and 11.

I have made the entire system like a framework for mobile devices. It is focused to be as modular as 
possible, so that different parts can be removed, if they are not needed. This framework can also be 
used on partly constructed games like episode based games. See Figure 6.

Figure 6. Client class diagram

Graphics class diagram
GraphicsManager handles all the rendering of the sprites. The clipping is handled automatically by 
MySprite and the GraphicsManager. I have added some extra methods that paints out primitive 
shapes and a class for doing vector graphics. See Figure 7.

Figure 7. Graphics class diagram
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GUI class diagram
GUI can be used with whichever GraphicsManager. It is an abstract factory for GUI components. 
All of the components that were sent into the GUI class are rendered by the GraphicsManager 
instance. See Figure 8.

Figure 8. GUI class diagram
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Communication class diagram
The communicator class needs a method. It is defined by the CommunicatorMethod interface. You 
can implement whichever kind of communication with the CommunicationMethod interface. 
CommunicatorData is a container for the data.  See Figure 9.

Figure 9. Communication class diagram

Sound class diagram
The sound has only one class, called SoundManager. It loads the sound and gives it an ID-number. 
Then you only need to send the ID to the PlaySound function. If you send -1 to the repeat 
parameter, it will be repeated, until you stop it manually.  See Figure 10.

Figure 10. Sound class diagram
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Core class diagram
CorePluginDeviceConfiguration is generated by ANT script. It contains info about the phone and 
the plugin configuration. MyConfiguration contains your own configuration, like the kind of sprites 
you want to the "Space Invaders" minigame plugin, or the questions you want to the Quiz minigame 
plugin. See Figure 11.

The ResourceManager will be able to retrieve resources from the website and locally from the 
memory of the phones (cached resources). See Figure 11.

MiniGamePlugin is an interface for the minigame plugins. See Figure 11.

Figure 11. Core class diagram
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Programming

The core 
I have programmed the core with the resource manager. It can be used locally both in the jar file and 
on the mobile device. The core has a good interface for all the minigames plugins. It also initialize 
the mobile device with a game canvas.

The graphics module
The graphics module has the ability to render rasterized graphics sprites. I have added support for 
rendering of vector graphics like triangels, rectangels and circles, both filled and outlined. 

GUI 
GUI is in progress with scrollable text widget with automatic line break. I have also made a selector 
widget. It is a list that is used to select alternatives. The alternatives can be both text and images. 
The whole GUI is made fully skinnable.

Discussion
I have made the fundamental design of all the modules that are needed to create the quiz plugin.

The modules are mostly extendable, so that they can be used with other techniques. I don't want the 
programmer to feel limited of their API, therefore I have used a really module based design of the 
API. A speciallized based design is used, because of the more general one brings more overhead in 
the API. Overhead can make small J2ME application slow. Open design makes it easier to remove 
modules, too, and it will work in another way.

The skinning is really hard to do lightweight because of the nature of the GUI components. A lot of 
inheritance means a lot more of overhead and that is bad for the mobile devices. 

The problem with the module based design is, that you have to make more code, when you are 
going to code something. You need to see the documentation, because they haven't the same 
interface. That makes it feel more like a game framework than a game engine. There is an 
advantage, because you can easier get your own code to work.You don't need to use the designated 
framework for the games, you are going to develop.

The disadvantage with Java in programming games is, that it is object oriented, whether you want it 
or not. This is not good, if you want to keep you program small and fast. It has a garbage collection, 
that you cannot control. For instance, you don't want a garbage collection in a middle of a paint 
method or a play sound method.

Garbage collection is Ok, when you are scripting levels and other scripts in a game, but it is not 
possible to implement scripting into a mobile game.

The general problem with Java is, that it misses the const keyword, which complicates it, because 
you have to look at the documentation to see, if a variable is a const or not. It will be a lot of extra 
work, if you must check up in the documentation each time.
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Java also misses a destructor. It makes it difficult to handle the classes. For instance, if you want to 
remove a sprite from the GraphicsManager that a widget has left behind itself, you always need to 
have a removal method, before you let, the garbage collector collects the garbage.

GUI
I have done a part of the GUI for this project. I wanted it to be intuitive for the users. Because the 
mobile device does not have got a mouse, you can't use all kind of the widgets. It is difficult to use 
drop-down lists, sliders, scrollbars and pie menu widgets. I do not want the users to feel, that they 
need to scroll. There are also too few buttons on a mobile device to use a scrollbar.

Therefore I did a wizard widget that made the GUI both easier to program, and the users feel, that 
they do some progress. For instance, when they put in their answers in a quiz. See Figure 12.

Figure 12. Examples pixellated on how the GUI would look like. 
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Future Work
Works in progress:
GUI: It can show text with line breaking, and a selector that can show a selection of the alternatives. 
It remains to do the other widgets like image, wizard and input of text. 

There are also some ongoing works with the Graphics and especially the vector graphics.  However, 
the core for the mobile device and the graphics module are programmed.

Remaining works:
The website, The Quiz, The Communication module and The Sound module.
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