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Abstract of Bachelor’s Thesis
A Generic Framework for Switching Network

Architecture to Reuse Multiplayer Online Games

Multiplayer Online Gaming (MOG) came into wide use along with the populariza-
tion of various broadband networks and the technical advancement of gaming devices.
Quake [15], Age of the Empire [20], and Counter-Strike [35] are the examples of the
most popular game titles. In these network games, we can share the same virtual gam-
ing space and communicate to play the game with other players who join the same
game at the same time through the Internet.

When we refer to the network architecture of online multiplayer games, it is divided
into two main categories which are Client-Server architecture (C/S) and Peer-to-Peer
architecture (P2P). In C/S, every player who wants to share the same gaming space
connects to a game server which calculates the player’s interaction and transition of
the whole game state, and players update their game states based on the results which
are sent by the game server. Most commercial online games adopt C/S architecture.
It is clear that game management is easy for game providers because they can manage
gaming environments centrally and distribute update programs to all users at once.
However, players cannot use gaming service when the game server is down.

Recently, there is a serious problem that it is difficult to continue hosting a gaming
service when the game becomes less popular. The reason is that game providers must
continue paying for maintaining game servers. Additionally, it is not clear whether
there are any organizations or any individuals who would support to continue providing
such game services for the future. Thus, users which play such a unpopular network
games are forced to stop enjoying the game services.

On the other hand, P2P has no central management node for handling players and
calculation of game states. This architecture forms distributed network by connecting
players directly and has no single point of failure such as game server.

There are many successful commercial cases to resell old games at a low price. We
define this as "reuse of MOG.”

It is difficult to resell such commercial MOGs because we must consider the cost
to mantain game servers. Thus it is efficient for game providers to be supplied with
reusing architecture for MOG because they can increase the chance to increase sales
for such games.

One of the solutions for realizing reuse of MOG is to exchange network architecture
of such games from C/S to P2P for the reason that we do not need the cost to maintain
game servers. At the same time, when we realize it, we must reprogram network parts
of its game software. However, for general users, it is overly complicated.

In this thesis, we propose a generic framework for reusing Multiplayer Online Games.

11



This framework makes it possible for game providers and general users to change
network architecture from C/S to P2P without reprogramming game software.
Furthermore, MOGs which adopt P2P architecture construct mesh network in gen-
eral. However, it increases possibility to include high delay paths among users. We
propose an optimization method for application-level multicast in MOG, and have
implemented its prototype. We have done the simple evaluation in this thesis.

Yugo Kaneda

Faculty of Environmental Information
Keio University
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CaptureBuffer buffer;
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