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Abstract 
 Age of Conflict: an Android Game is a role playing game for the android mobile 

platform. The game architecture allows for multiplayer interaction, without having to use 

the same type of device; an iPhone user can interact with an android user without either 

of them noticing a difference. The current selection of role-playing games available in the 

android market is very bare, and Age of Conflict seeks to introduce a much needed fun, 

easy to play role-playing game to the market. The game is created using numerous tried 

and proven technologies: Native Android Java, Struts2 Web Framework, and MySQL 

database. This game was designed and created to entertain the users. It allows the users to 

temporarily escape to a new world in which their character will be battling monsters, 

finding new treasure, learning new skills, and increasing their power. The game is created 

using a client-server model, so it will be easy to duplicate onto any other client platform, 

since the main logic and data is all stored on a single server. The android market allows 

for game upgrades to be downloaded by users whenever they become available, so 

releasing new levels, skills, or classes is easy to do even after the game has been released. 

Additionally, treasures and monsters are all stored as database objects, so adding new 

challenging monsters and rewarding items is extremely easy to do and doesn’t involve 

any updates for the client to download or server outages. 
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Age of Conflict: an Android Game 

1. Project Description 

1.1 Problem Statement  
There’s something very appealing about video games.  The popularity and 

potential market for video games is constantly growing, especially with the mobile 

gaming trend that has taken the market by storm.  Mobile games, especially those that 

you can quickly pick up and play for a few minutes at a time have been gaining a lot of 

popularity recently.  Take the game “Angry Birds” for example, the objective is very 

simple; launch a cartoon bird into a structure in an attempt to destroy the evil pig 

inhabitants that have stolen your eggs.  “Angry Birds” has sold over 12 million copies to 

date (1), and its ad supported android sales have topped 7 million (2).  Given the obvious 

demand for mobile games, it’s a surprise that there aren’t more that are cross platform.  

Games that encourage player interaction, regardless of what device the user wishes to 

play on. 

1.2 Solution 
 That’s where Age Of Conflict comes in.  My project is to create a platform 

independent game that allows for player interaction regardless of their device.  Age Of 

Conflict will provide a simple, addicting, fun game to all users; a niche that the mobile 

game market badly needs filled.  The core game code as well as data will be hosted and 

stored on a central server, and users will use their mobile devices to play the game.  One 

thing that is common between every single mobile device is that it has access to the 

internet.  Utilizing this fact, I will create a central server that communicates with any 

potential clients by using JavaScript Object Notation (JSON).  Clients will be forced to 
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abide by the strict API guidelines when the game is developed, and any significant events 

that happen during gameplay will be communicated to the server, which will save the 

data to a central database and return a response which will continue the game progression 

on the client’s end.  JSON is lightweight, easily readable, and parse able by all modern 

languages (3), so it’s a very obvious choice for the communication method.  The events 

are generated on the server and the data is stored on the server, leaving the user interface 

the only variable between different mobile devices.  Different mobile platforms have 

different UI standards, and the way this game is setup will allow these standards to be 

met regardless of what platform it’s being written for.  Since data is stored after most 

requests, the game can be picked up or put down at any time and your progress will be 

saved.  This key design decision allows users who would like to play for a few hours to 

have the same experience as those who can only afford five or ten minutes a few times a 

day. 

1.3 User Profile 
The target user of my game is someone who has a mobile device, and who is 

interested in playing a game on it.  The application is downloaded from an application 

market, which is different for every platform, and then installed locally.  The application 

requires an internet connection to play, so devices that are WiFi only would not be ideal.  

The target audience includes both “hardcore” gamers (those who will sink a lot of time 

into the game) as well as “casual” players (those who can only afford a few minutes 

every day).  Typical users will a comfortable understanding of the standard UI 

functionality of their mobile device of choice.  They should understand the menus, 

navigation, and touch interactions with typical applications. 
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2. Design Protocols 
Due to time constraints, the scope of my project only included developing a central 

web application/database and a version of the game for the Android mobile platform 

which showcases how the game should play.  The web application will have little to no 

user interface; it just serves as an entity that the game communicates with.  The mobile 

game itself has a very simplistic user interface; as shown by the following walkthrough 

example: 

1. User launches the game and is asked to login.  If they have not yet created an 

account, they can do so by clicking a register button. 

2. After logging in, the user is taken to a screen where they can select one of their 

characters that they would like to play as.  Each user may have up to three 

existing characters. 

3. After the user selects their desired character, they are taken to a screen where they 

are presented with numerous possible actions; a store to shop in, a place to 

gamble, a tavern in which to pick up quests, etc. 

4. Each choice will take the user to a different screen that focuses on a single main 

action.  After the action is completed or the user decides to go back, they will 

once again be taken to the main navigation screen. 

5. By having a central screen with all of the possible actions, it very easy for the user 

to do what they want at any point in time. 

 

2.1 Use Case Diagram  
 My use case diagram just showcases the typical interactions that a player will be 

performing on the system.  The system doesn’t start anything automatically, it just 



4 | P a g e  
 

responds to input from the user.

 

 

Figure 1: Use Case Diagram 

2.2 Database Diagram 
 My database diagram illustrates the different tables I used for my project.  The 

relationships are not shown on this diagram, but I kept the related tables near each other 
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on the diagram.  The primary keys and non-null columns are also indicated on the 

diagram. 

 

Figure 2: Database Diagram 
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2.3 User Interface 
 The following screenshots are directly from my application. 

 

Figure 3: Character Creation 

 

Figure 4: Character Selection 
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Figure 5: Character Stats 

 

Figure 6: Character Inventory 
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Figure 7: Inn Screen 

 

Figure 8: NPC Store Screen 
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Figure 9: Zone 1 Map 

I found a site that offers free stock icons (4).  I like the simplicity of the icons, and have 

decided to use them on the main game map. 

 

Figure 10: Simplistic icons 

The question mark icon is the default for all tiles.  When the user clicks on an icon, it 

plays a short animation and then displays what was underneath the icon.  Depending on 

what is flipped, the user will experience any of four different events.  The treasure chest 

will provide the user with some gold and possibly an item, the x signifies a trap that 

damages the user, the skull will cause the user to enter into battle with one or more 

randomly generated enemies, and the crown signifies a boss battle.  The tiles are 
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randomly assigned, and there is one and only one boss icon per map.  Once the user has 

gotten to and successfully defeated the boss, the next zone becomes available to explore. 

3. Deliverables 
 In order to provide an easy to use, fun to play game for android devices, I 

determined a list of criteria that were considered necessary.  During the design phase of 

this project the following deliverables were defined: 

• A single, central, secure MySQL database to hold all data 

• Provide secure login to the system through JSON 

• The use of controls that conform to the standard expected android usability 

• Provide a way to buy and sell items that are attained throughout the game 

• Provide a screen to manage and equip the items that a player as accumulated 

• Provide a clear, visual method to determine which item would be better to equip 

• Provide a way to initiate combat with an enemy 

• Have one completed zone for the user to interact with 

• Deploy the application to the android market 
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4. Project Planning 

4.1 Budget 
Item Cost 
Eclipse IDE $0 
Android SDK $0 
Hosting Server $9/month ($480/year**) 
Domain Name $12/year 
Android Developers License $25 
Apache HTTPD Server $0 
Tomcat Server $0 
Android SDK Eclipse Plugin $0 

Figure 11: Budget 

**Note: The $480/year is for Amazon’s small EC2 instance, which is an option I’m looking 
into 

For the most part, developing my application was free.  When it came time to 

consider deployment options seriously, that’s when I began to incur a few small costs.  

First, I had to buy a domain name for the web application, which cost me roughly $12 a 

year through godaddy.com.  Secondly, I had to pay the small cost to acquire an Android 

developer’s license which is required to release an application on the market.  

Additionally, I found a cheap virtual private server hosting company, vpslink.com, which 

I am using temporarily to host the web application and comes with a $9/month price tag. 
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4.2 Timeline 

 

Figure 12: Timeline 

My timeline was divided up into three different resource types; documentation, 

server development, and android development.  While scheduling features, I had to be 

careful about prerequisite and parallel development requirements.  For example, for the 

inventory feature I had to break it down into two different parallel items; an inventory 

screen on the android and the server side requirements.  One will not work without the 

other, so they had to be developed parallel to each other. 

4.3 Software 
I used the free, open source Eclipse IDE to develop the android application and 

server code.  The android programming required a free download of the Android SDK.  

I’m using the Apache HTTPD web application server and Tomcat 6.0 for my dynamic 

content.  The web application uses the Apache Struts2 Java framework, which is also free 

to use. 



13 | P a g e  
 

4.4 Hardware 
The web application is currently hosted on a virtual private server through the 

hosting company vpslink.com, which is running Ubuntu.  For testing purposes, I used 

three different android based devices; HTC’s Droid Incredible, HTC’s Thunderbolt, and 

Barnes & Noble’s Nook Color eReader.  Eventually, I will look into other hosting options 

as my current server choice only provides me with 64MB of RAM; Amazon’s EC2 is my 

top consideration. 

5. Proof of Design 
 This section revisits my deliverables and gives concise evidence that I have met 

them.  My first deliverable was to create a single, central, secure MySQL database to 

hold all data.  The following screen shot shows the administrator view of my database as 

it is running on an external server right now. 
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Figure 13: Database Screenshot 

My second deliverable was to provide secure login to the system through JSON, which is 

accomplished on the very first screen that the user sees upon launching the game.  The 

form simply asks for a username and password, which is submitted to the server and a 

response is sent back to the user in JSON format.  I’ve included a sample of the response 

JSON below in figure 14. 
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{"jsonStatus":"ok","userId":1,"firstName":"","lastName":"","usern

ame":"dpince182","emailAddress":""} 

Figure 14: Login JSON Response 

My third deliverable was to use controls that conform to the standard expected android 

usability.  My application took advantage of the default UI controls available in the 

android library, such as the buttons, textboxes, context menu, and lists.  I did not go out 

of my way to create new versions of these; instead I used the default designs that are 

familiar to android users. My fourth deliverable was to provide a way to buy and sell 

items that are attained throughout the game.  In order to do this, I created a shop screen in 

the game which allows the user to filter what type of item they would like to buy; 

weapon, armor, or consumable.  Refer to figure 8 for a screenshot of this screen.  My 

next deliverable was to provide a screen to manage and equip the items that a player as 

accumulated, which can be seen on figure 6.  When the user chooses an item other than 

the one they currently have equipped, they can look at the arrows to the right of the item 

to determine which would be a better item to equip.  This feature accomplishes the goal 

of my next deliverable, which was to provide a clear, visual method to determine which 

item would be better to equip.  My next deliverable was to provide a way to initiate 

combat with an enemy, and can be seen in figure 9 and figure 15 below.  If the user clicks 

on an item on the map screen that ends up being a fight (represented by the skull icon), 

then they’re taken to the battle screen shown below. 
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Figure 15: Battle Screen 

My next deliverable was to have one completed zone for the user to interact with.  For 

this first zone, I chose to use a forest theme, and I setup 25 points along a predefined path 

that a user can work through.  The events for each one of these nodes are randomized and 

different for each player.  Figure 16 below shows an image of the completed zone. 

 

Figure 16: Completed Zone 1 
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My final deliverable which prof. Said really pushed me towards was to deploy my 

application to the android market.  In order to deploy an application to the android 

market, it must first be signed with a private key.  After the application is built and signed 

with the key, you can submit it to the market along with a description and image, and it is 

almost immediately available for users to find and download.  At the time of writing this 

report, the application is not yet available on the market, but I’ve included a screenshot of 

my purchased developer license and I will be releasing the application to the market 

within the next couple of days. 

 

Figure 17: Android Developer Registration 
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6. Testing 
 My application doesn’t have any programmatic unit tests attached to it such as 

JUnit, but I made sure to build and run it in the emulator while creating the screens.  I 

also used a JSON validator (5) to validate every single JSON response that the web 

application returns.  I also created an environment variable called “debug” in my 

application; when this is set to true, I have logging on some of the more complex 

methods so that I can ensure that the code is doing what I want it to.  Due to my 

meticulous testing while a screen is being created, it did take significantly longer to 

design and develop than if I had just thrown it all together, however, when I completed a 

screen I rarely have to go back and fix anything about it.  My unit testing of JSON 

responses helped me catch otherwise tricky bugs; a single misplaced comma can cause an 

entire string of JSON to not get parsed.  In addition to testing the individual elements as I 

developed them, I go back and regression test the application after I finished adding a 

sizable feature.  Doing this allowed me to catch the bug where my cached data wasn’t 

actually being cached properly and it wasn’t up to date.  When the back button on the 

android is hit, the previous screen is displayed but not redrawn.  This caused some funky 

bugs if the user was hitting back a lot, and because of this I created a new data caching 

system that seems to have solved the issue.  Additionally, I experienced some issues with 

the data cache getting cleared which causes some null pointer exceptions to be thrown 

when the application attempted to retrieve data from the cache.  This was solved by 

implementing a catch all solution in the base activity class which will redirect the user 

back to the login screen instead of crashing.  In addition to personal testing, I made the 

game available for some friends to play.  The figure below outlines some of the feedback 

I got, and what I plan to do to address that feedback. 
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Feedback Response 
“I don’t have a droid, is there any way I 
can play this game?” 

Right now, no.  But in the near future there 
will be a web interface as well as an iPhone 
release. 

“I get an error when I try to register a new 
account on the device” 

There was a bug in the JSON response on 
the server side causing the client app to 
throw an exception while parsing it.  I fixed 
this once I discovered it. 

“Boss fight didn’t work for me” The boss fight was a feature that I squeezed 
in at the last minute.  At the time of testing, 
it didn’t work 

“I can’t get past the forest” Right now there’s only one map to play on.  
I’m going to be creating more in the future. 

“I get force close errors when hitting the 
back button” 

I ended up disabling the back button and 
made sure that every screen had an option 
in the menu to go back to town. 

“No damage numbers show up in a fight” This is a feature that I wanted to get in to 
improve usability, but was not able to.  It’s 
on my to-do list. 

“HP/MP numbers and levels during fights 
aren’t visible” 

Same as my last comment, usability feature 
I didn’t get a chance to implement yet. 

“I found an exploit in the game where you 
can abuse the back button to get free exp, 
gold, and items” 

Disabling the back button fixed this 
exploit. 

Figure 18: User Testing Feedback 

7. Conclusions and Recommendations 

7.1 Conclusion 
 This project was created out of my own passion for video games and mobile 

devices in general.  I focused on creating an entertaining game with passable graphics 

and a ton of customization options.  The android SDK plugin for Eclipse was used to 

allow me to visually layout the application screens, and the virtual device that comes with 

it was invaluable, and definitely sped up the development and testing processes.  The use 

of open source, free software allowed me to make the budget almost non-existent, with 

the only cost being the developer’s license which is required to release any applications 

to the Android Marketplace, and a minimal cost to host the server code on a small scale 
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VPS.  The project fulfilled all Design Freeze deliverables, as well as a few additional 

features that I had time to implement.  Lastly, testing was performed on every JSON call 

to ensure the product’s stability, and user testing was performed to improve the product’s 

usability. 

7.2 Recommendations 
 While working on this project, there were a couple small obstacles that I had to 

overcome.  First and foremost, although Android development uses the Java language, 

there are some architecture quirks among other conventions that had to be learned.  

Additionally, laying out the screens in pure xml proved to be a bigger hassle than I had 

first expected; getting something on the screen is simple, but getting it to align perfectly 

and get positioned exactly where you wanted it to be was a whole new challenge. 

 Another issue I encountered was a lack of screen layout planning.  When I was 

ready to design and develop a new screen, I just jumped right in.  In hindsight, I should 

have definitely used a wireframe application and layout exactly what layout objects I 

wanted to use and how to properly nest them.  One of the biggest causes of a slow user 

interface and long screen load times is an inefficient layout structure.  I found myself 

completing a screen only to learn about a new layout container that simplifies the process 

even more, so I went back and updated it to use the new container.  I should’ve spent 

more time upfront learning about all of the layout options and when to use each one 

before I began coding the layout. 

 Two more challenges that I encountered were passing data between activities, and 

the back button.  In android applications, when the user is going forward through screen 

everything is fine, the proper start up methods are called and destroyed as you would 
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expect.  When you introduce the back button, however, things get funky.  Originally I 

assumed that every screen would be created from scratch, so I put my JSON retrieval 

methods in the onCreate() method of the activities.  I later discovered that if a user hits 

the back button and is taken to the previous screen, the application will not call the 

onCreate() method again, since the activity was never actually destroyed.  This very 

strongly affected my project in particular, since most screens make a call to the server in 

order to get data which is then displayed to the user.  In order to solve this challenge, I 

implemented a custom caching solution within the application.  When an object’s 

attributes were updated, the application sends the changes up to the webserver for them to 

be saved to the database, and it also updates its cached version of the object to reflect the 

changes.  Whenever an activity is called, with the back button or not, the application 

attempts to retrieve the required objects from the data cache first; if the object is not 

found then the application will make the appropriate JSON calls in order to get the data.  

This solution solved both of the aforementioned challenges; any relevant data that needs 

to be passed along to the next activity is simply stored in the data cache and retrieved by 

the new activity. 

 The last challenge that I encountered goes hand in hand with the screen layout 

issues I mentioned earlier.  Android devices, unlike their iOS competitors, come in all 

different varieties, from screen sizes to available memory.  Fortunately, the Android SDK 

makes it easy to develop for different screen sizes and resolutions by providing the ability 

to create a different folder for each resolution.  In this folder, you can place anything 

that’s affected by screen size and resolution; from images to xml layouts.  
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Appendix A. 

Code Snippets 

A 1. Skill JSON Format 

 In order to simplify and expedite the process of creating new skills and modifying 

or balancing existing skills, I built the skill details out in JSON format.  If a new skill 

needs to be created, I can just go into this file and add a new skill object to the existing 

skill array. 

{ 
 "jsonStatus":"ok", 
 "skillMasterList": 
 [ 
  { 
   "jsonStatus":"ok", 
   "skillId":1, 
   "name":"Power Attack", 
   "description":"Enhanced attack.", 
   "maxLevel":5, 
   "requiredLevel":"1,5,10,15,20", 
   "hpCost":"0,0,0,0,0", 
   "mpCost":"2,5,10,15,20", 
   "elementId":0, 
   "elementName":"Physical", 
   "target":"single-enemy", 
   "skillEffectMasterList": 
   [ 
    { 
     "jsonStatus":"ok", 
     "effectId":1, 
     "effectType":"damage", 
     "amount":"2,10,50,150,300", 
     "statusMasterList": 
     [ 
      { 
       "statusId":1, 
       "statusChance":25, 
       "statusDuration":1, 
       "dispellable":"false", 
        

"statusLevels":"2,3,4,5", 
       "statusName":"Stunned" 
      } 
     ] 
    } 
   ] 
  } 
 ] 
}  
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A 2. Base Activity Class 

 While coding new activities, I noticed that I was repeating a lot of code.  In order 

to reduce the amount of repeated code, I took advantage of Java’s extensibility by 

creating a BaseActivity class which all of my activities extended.  This BaseActivity 

class holds some common methods that my activities were usually calling. 

public void onCreate(Bundle savedInstanceState)  
{ 

super.onCreate(savedInstanceState);   
 cache = DataCache.instance(); 
 userToken = (UserToken)cache.getItem(DataCache.USER_TOKEN_KEY); 
 context = this; 

loadingDialog = new ProgressDialog(this); 
loadingDialog.setTitle("Loading"); 

} 
  
protected void onResume() 
{ 
 super.onResume(); 

cache = DataCache.instance(); 
if(cache == null) 

 { 
Intent loginIntent = new Intent(getBaseContext(), 
LoginActivity.class); 

  startActivity(loginIntent); 
 } 
} 
public void startIntent(Intent resultIntent) 
{ 
 startActivity(resultIntent); 
} 
 
public void showLoadingBox(String message) 
{ 
 loadingDialog.setMessage(message); 
 loadingDialog.show(); 
} 
 
public void hideLoadingBox() 
{ 
 loadingDialog.dismiss(); 
} 
 
public void handleError(String message) 
{ 
 if(loadingDialog.isShowing()) 
 { 
  loadingDialog.hide(); 

} 
Toast.makeText(getBaseContext(), message, 
Toast.LENGTH_SHORT).show(); 

} 
 
public Object getFromBundle(String itemName) 
{ 
 return cache.getItem(itemName); 
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} 
 
public void addToBundle(String key, Object value) 
{ 
 cache.putItem(key, value); 
} 
 
public void removeFromBundle(String key) 
{ 
 cache.removeItem(key); 
} 
 
public void logout() 
{ 
 DataCache.clearCache();  

Intent loginIntent = new Intent(getBaseContext(), 
LoginActivity.class); 

 startActivity(loginIntent); 
} 
 

The previous code does simple things such as displaying a loading box, 

displaying a simple message popup, logging out, accessing the data cache, etc. 

A 3. JSON Interfaces 

 Most objects in my server and android code are going to be passed back and forth 

in JSON format.  Because of this fact, I create two classes; JSONExportInterface and 

JSONImportInterface.  If an object is expected to be sent out in JSON format, it needs to 

implement the export interface.  Likewise, if it’s going to be parsed, it needs to 

implement the import interface.  These two interfaces are very simple, they just define a 

toJson() and fromJson() method.  Because of this setup, I am able to create a list of 

exportable objects, iterate through them, call their toJson() methods, and use this to build 

out my JSON response string.  Below is an example of a utility method I made to make 

parsing JSON extremely easy, where you simply call the static method parseArray() in 

the ParseJson utility class.  First a JSONObject is built from the response text, and then 

the parseArray method is called while passing in the jsonObject, a new instance of the 

type of object that it should be parsed into, and a string signifying what name to look for 

in the JSON in order to get the list value back. 
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JSONObject jsonObject = ParseJson.getJsonFromResponse(response); 
ArrayList<SkillMaster> skillMasterList = (ArrayList<SkillMaster>) 
ParseJson.parseArray(jsonObject, new SkillMaster(), "skillMasterList"); 
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