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Abstract  
Creating a multiplayer online role playing game can be a daunting task, with only a few open source 

frameworks to choose from. This can be very off putting to users who wish to create their own game 

ōǳǘ ǿƛǘƘƻǳǘ ǘƘŜ ƘŀǎǎƭŜ ƻŦ ǿǊƛǘƛƴƎ ƭƻǘǎ ƻŦ άƭƻǿ ƭŜǾŜƭέ ŎƻŘŜ ǘƻ ŘŜŀƭ ǿƛǘƘ ƴŜǘǿƻǊƪƛƴƎ ƛǎǎǳŜǎ, for 

example. 

This project aimed to develop a framework to support users wishing to create their own multiplayer 

online game, and to investigate how various open source components can help to achieve this. The 

components investigated included the network application framework Apache MINA, the high 

performance java-based game engine jMonkeyEngine and the SQLite Java Database Connector. 

As an initial approach to solving the problem, the workings of Apache MINA were investigated and 

the network layer created. This involved deciding on an underlying transport type to use, designing 

the packet structure and associated protocol encoders and decoders to handle this, and 

implementing an easily extensible packet handling sub-system for both the server and client. 

The next step was to create the server back-end for the game, which involved using the SQLite Java 

Database Connector to allow the server to communicate with an embedded SQLite database, as well 

as creating all the state monitoring logic. 

After the server core was completed, the use of jMonkeyEngine and the Light Weight Java Game 

Library (LWJGL) was investigated in the client, to allow for creation of the three-dimensional world 

that the end user would see. 

Over the past year, the project has progressed steadily from simply an idea to a working framework, 

ready to be extended by future users. Both client and server applications have been developed, 

allowing for multiple users to log in to the game world at the same time and to interact with the 

world and each other. The server has been developed with the concept of extensibility in mind, 

allowing for easy addition of various in-world objects and associated actions.  
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1. Introduction  

1.1. Background and Context  
As more and more households are getting easy access to the internet, multiplayer online gaming is 

growing rapidly (1), with the most popular MMORPG, World of Warcraft, reaching over 10 million 

subscribers as of January 2008 (2), and the total number of MMORPG subscriptions estimated at 

around 17 million. 

 

Figure 1 - Graph showing active subscriber growth in MMORPGs 

At the moment there are a large number of commercial closed-source MMORPGs such as World of 

Warcraft, Runescape, Ultima Online, Lineage and many more. However, open-source MMORPGs is 

an area that has shown very little growth. 

This lack of open-source MMORPGs probably comes down to the large costs associated with 

developing, publishing and maintaining an online game. MMORPG development costs can easily 

exceed ten million US dollars, and cost around three million to publish (3). Since these are all upfront 

costs, very few companies have enough money to invest into a game, especially one that is to be 

open source and could thus easily be adapted, rebranded or stolen by others.  
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Network Architecture  

The majority of MMORPGs make use of client-server architecture in either a many-to-one, or many-

to-(one of)-many distribution. The client-server model separates client systems from server systems, 

where the client systems send service requests to a central server system. 

 

Figure 2 - Client-server architecture 

Using client-server architecture has both advantages and disadvantages. Advantages include: 

¶ Control ς Control over the whole system lies with a central server. This means that often the 

ǊŜǎǳƭǘ ƻŦ ǇƭŀȅŜǊΩǎ ŀŎǘƛƻƴǎ ǿƛƭƭ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴ ǘƘŜ ǎŜǊǾŜǊ ǘƻ ŀǾƻƛŘ ŀōǳǎŜ ōȅ ŎƘŜŀǘŜǊǎΦ 

¶ Security ς Keeping all the data stored on a central server ensures that only clients with the 

correct permission may access and modify that data. It also makes it much easier to monitor 

and administer users. 

¶ Easier to update ς Updating one central server is a fairly easy process, much easier than 

updating every single client on the network, especially if the users are non-technical. 

¶ Maturity  ς There are many existing technologies designed to support client-server networks, 

it is a proven method used widely on the internet for many different services. 

Disadvantages include: 

¶ Congestion and Load ς In the client-server architecture, a large number of clients will need 

to communicate with an individual server. As the number of simultaneous clients increases, 

so does the bandwidth and computational requirements. 

¶ Robustness ς One central server means the network has one central point of failure, if the 

central server fails the whole network fails. 
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1.2. Scope and Objectives  
This project concentrated on the design and structuring of both the game client and game server, 

with relation to keeping a consistent game state between all players. Keeping a consistent game 

state between all connected players in the game was one of the fundamental issues that required 

careful consideration. 

The project had three main objectives: 

A. To investigate the use of various open-source libraries that could assist in the development 

of a MORPG framework. These included the Apache MINA library for communication 

between the game server and client, the jMonkeyEngine library to implement a three-

dimensional world that the player can view and navigate, and the SQLiteJDBC library for 

storing all required data. 

B. To design and implement a client system able to display a three-dimensional game world 

and allow the player to navigate around it and interact with objects and items. 

C. The final objective of this project was to produce a server component that should keep track 

of all the players logged in and synchronize the game state between them all. It should also 

validate any requests sent by the clients and process any actions that should take place. 

The virtual world is purposely only designed to be very basic; the aim is to demonstrate that the 

world is navigable and that all of the players and their states can be kept synchronized. The actual 

world itself only consists of some very basic obstacles and items to interact with, along with any 

other players currently logged in.  

Creating a fun-to-play game that users will enjoy is out with the scope of the project; however with 

the framework in place it should be an easy extension for future consideration. 

1.3. Achievements  
All the main objectives of the project, as described above, were achieved. The major achievements 

of this project were: 

A. Apache MINA was investigated and a protocol was designed for communication between 

the client and servers, jMonkeyEngine was also investigated and a basic three-dimensional 

world was created with various obstacles to test collision detection. SQLiteJDBC was used for 

storing data on the server between sessions. 

B. A game client was created which is capable of displaying the three-dimensional world 

described and capable of detecting walk requests and requests to interact with items. It is 

easily extensible by users who wish to add new objects and items to the world. 

C. A game server was created to keep track of the logged-in players and process any actions 

performed by them. It can easily be extended to add new actions for associated items or 

objects. 
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1.4. Overview of Dissertation  
This dissertation is structured such that the reader will first be introduced to some of the other 

multiplayer online role playing games available, to put the project in context. The open source 

libraries being used are then discussed and some alternatives proposed. The main chapters then 

explain how the project was tackled, both in design and implementation. At the end details of 

testing are given, and a final conclusion evaluating the work and suggesting improvements and other 

future work that could be undertaken. 

¶ Chapter 2, State-of-the-Art, examines some of the existing multiplayer online role-playing 

games that currently exist and tries to demonstrate why an open source framework would 

be of benefit. 

¶ Chapter 3, Libraries Used in This Project, discusses the third-party libraries that have been 

used within this project, and briefly mentions a few alternatives that could have been used 

instead. 

¶ Chapter 4, Design, shows how the project was initially designed and discusses reasons for 

such design decisions. 

¶ Chapter 5, Implementation, discusses how the solution was implemented. 

¶ Chapter 6, Testing, briefly mentions the types of testing that were used throughout 

development and the results of the beta testing carried out at the end. 

¶ Chapter 7, Conclusion, concludes the dissertation by evaluating the project and how well it 

managed to meet the initial requirements. This section also looks at what the project gained 

by making use of the third-party open-source libraries used.  
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2. State-of-the-Art  
In the following chapter, various existing commercial MMORPGs will be discussed, and then focus 

will be moved to specifically open-source MORPG frameworks, and some of the games that have 

been produced using them. 

MMORPG Project at California State University San Bernardino  

The MMORPG Project at CSUSB was intended to produce a generic, massive multi-player online role 

playing game which could be extended by future projects; however it seems that the project did not 

progress any further than design of the communications protocol. 

2.1. Popular Existing MORPGS 
First of all, some of the most popular commercial MMORPGs will briefly be looked at, however due 

to their being closed source and proprietary, there are very few technical details made available. 

World of Warcraft  

World of Warcraft is a MMORPG developed by Blizzard Inc. and is currently by far the most popular 

multiplayer online role-playing game (1) (4), with over 10 million active subscribers (2). 

 

Figure 3 - Screenshot from World of Warcraft 

World of Warcraft is a closed-source, commercial game. Very few technical details have been 

released other than the fact that its graphics engine is based on the proprietary graphics engine that 

was used for Warcraft III (1).  
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Runescape 

Runescape is currently the second most popular multiplayer online role playing game (1) (4), with 

around 1.2 million active subscribers by the end of 2007. It is developed by Jagex Ltd. and was 

originally released on 4th January 2001. A totally rewritten 3-dimensional version was released on 1st 

December 2003. 

 

Figure 4 - Screenshot of the login screen for Runescape 

Runescape is a commercial and closed-source game, developed from scratch by Jagex Ltd. and as 

such there are very few details about the actual development or technical aspects available. The 

client for Runescape is written in Java, using a proprietary in-house graphics engine. Its main 

advantages are low system requirements (5) and its ability to run inside a browser on any platform 

that supports Java. 

9ŀŎƘ ǎŜǊǾŜǊΣ ƻǊ άǿƻǊƭŘέΣ Ŏŀƴ ǎǳǇǇƻǊǘ ǳǇ ǘƻ нΣллл ŎƻƴŎǳǊǊŜƴǘ ǇƭŀȅŜǊǎΣ ƎƛǾƛƴƎ ŀ ǘƻǘŀƭ ƻŦ ǊƻǳƎƘƭȅ 

340,000 concurrent players spread over 170 servers.  
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Second Life 

Second Life is an online multiplayer game developed by Linden Labs, and was launched on 23rd June 

2003. 

 

Figure 5 - Screenshot from Second Life 

Currently, the server for Second Life is closed-source; however Linden Labs make use of a lot of 

open-source software and are planning on making the server open-source in the future (6). 

Linden Labs have developed a scripting language called Linden Script Language (LSL) which players 

can use to create their own objects and define their behaviour within Second Life.  

To keep the virtual world scalable, Second Life splits the world into a grid, each section of which runs 

on a separate core of a computer (7), in 2007 a total of around 2,000 servers were required. By 2008 

it had grown to around 6,000 servers, with plans to upgrade to 10,000 in the near future. At the 

current time, the Second Life servers can handle an estimated 70,000 concurrent users. 

There is a project known as OpenSimulator, which can be used to emulate the Second Life servers. 

OpenSimulator is discussed further in the Open-source Frameworks section below.  
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Bang! Howdy  

Bang! Howdy is an online strategy game which makes use of jMonkeyEngine. It is made by Three 

Rings Design and was released on 1st December 2006.  

 

Figure 6 - Screenshot from Bang! Howdy 

Although Bang! Howdy makes use of the open-source jMonkeyEngine and has open-sourced many 

of the tools they used during development, the game itself is not open-source and hence few details 

regarding its implementation have been released.  






















































































































