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Abstract
In recent years, Peer-Peer (P2P) systems have been widely used 
in the Internet for many applications. The basic, foremost and 
useful application of file sharing is a popular one and is utilized 
by millions of users. On the other hand, Mobile phones have 
speedily evolved from simple voice communication devices into 
powerful devices able to handle a variety of additional services. 
Hence, it seems logical and useful to club together both: P2P file 
sharing application and powerful mobile phones; to present a 
utility unique in its own kind. People could exchange files they 
desire just while passing each other. In this paper, we present 
details of implementing Peer-Peer file sharing system for mobile 
phones by using the Bluetooth technology.
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I. Introduction
In the past, the mobile phones’ objective was only voice 
communication. But as mobile phones started to develop, they 
became more powerful in terms of memory, data communication 
capabilities and so on. With current memory intensive smart 
phones, possessing many new connection technologies like Wi-
Fi, Bluetooth and running open software platforms like Symbian 
and Windows Mobile, peer-peer systems are ready to colonize 
the mobile domain. Nowadays, exchange of files, images,   and 
ringtones through Bluetooth has become common. However, this 
only happens if the sender and receiver know each other and 
decide to share a file after knowing each others’ contents. Instead, 
if a peer-peer system is used, in which mobile peers establish 
peering relationships over Bluetooth connectivity and then files 
can shared with more ease [1]. To quote an example; Consider an 
everyday train journey, a commuter A wants a ringtone X , and it 
may be possible another commuter Y has that ringtone , but the 
problem is that A and B don’t know each other , and also don’t 
know each others’ contents. In such a case, if a P2P file sharing 
application were to be available the mobile peers could have shared 
the files from the shareable content. We can think of this concept 
as transferred from the wired peer-peer file sharing applications 
which have become very popular.
This type of application will work wonders in big malls, cinema 
theatres and other similar congregations.
In particular, this paper is organized as follows:
Section II, presents basics of the peer-peer paradigm and the 
comparison with the traditional Client-Server model.
Section III,  presents design issues in brief, of the aforementioned 
application.
Section IV,  presents the implementation and its results.
Section V, concludes this paper and proposes possible future efforts 
to enhance the application.

II. Peer-Peer Paradigm Basics

Fig. 1: Peer-to-Peer Paradigm

A. Centralized Architecture
In wired network, centralized P2P is the first generation architecture 
which uses several central index servers to control the whole 
network and provide meta-information service, such as index of 
files for sharing by each peer. To participate in these networks, 
the peer must connect as a client to the centralized server and then 
locate specific contents. When the peer is located, the requesting 
node starts the transfer directly from the located peer. This type 
of architecture has its own benefits but it will eventually suffer 
from network stress and congestion when a large number of users 
start sharing files. It often becomes a central point of failure for 
the system. 

B. Pure/Decentralized Architecture
The decentralized architecture, also called the pure peer-to-peer 
architecture, has no centralized node. In this type of architecture, 
all nodes belonging to the peer-to-peer network are equal. When 
a node boots up, it has to locate another peer of the network. 
Because there are no static centralized servers in the network, 
this is a non-trivial task. Peer and resource discovery is achieved 
by broadcasting or multicasting queries. The advantages of pure 
P2P are that it doesn’t completely stop by breakdown of a peer 
and also serves high fault tolerance.

C. Hybrid Architecture
The hybrid architecture is a combination of the centralized and the 
pure peer-peer architectures. This type of architecture has several 
super peers as in centralized architecture but these super peers 
themselves form a decentralized peer network. Every super peer 
usually knows only about the nodes connected directly to it, not 
about the nodes connected to the other super peers.

D. Comparison with Traditional C-S Model
Traditional Client Server architecture manages and provides access 
to resources such as files located on a server or a small cluster of 
tightly coupled servers. This model suffers from congestion in 
dense traffic and also single point failure [2].
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II. Peer-to-Peer System
Peer systems provide access to information resources located 
on nodes throughout the network – fully decentralized, self 
–organising, dynamically balancing the storage and processing 
loads between all participating nodes as they join and leave the 
network.
Hence, in this application a fully decentralized network of peers 
is proposed. 

III. Design Issues
This application is a mobile-mobile application that enables file 
sharing among mobile phones acting as peers in a peer–peer 
network. Keeping in mind the advantages and disadvantages of 
various types of peer-peer architecture, we have chosen to adopt 
a fully decentralized architecture with no super peers or central 
index server holding information about the peers making the 
application flexible.
Once running this application automatically initiates a search 
by querying other Bluetooth connected devices in proximity for 
their available files in the shared folder. The searching of the file 
occurs by using a keyword [3]. Then with the help of handshaking 
signals the file is transferred. All this happens with minimum user 
mediation as the user only needs to mention the data identifiers /
keyword for the download from other peers. 
The overview of possible major modules is briefly stated as 
follows:

A. Connection Manager 
Basically, it detects new peers in close proximity. It also detects 
disconnection by using “timeouts”. Hence, in short basic Bluetooth 
connectivity is managed by this module. Another function is to 
continuously check whether the two file sharing peers are in 
connection or not.

B. Publisher Service
A user with Bluetooth connectivity enabled must specify which 
files are to be shared. Such files only which are to be shared by 
the user are only published by the user by using this service. It 
also manages list of shareable contents which the user wants other 
users to see. It also advertises the list when the system detects 
new peers around it. 

C. Listener Service
This service is always active which listens for incoming client 
connections. It also provides server like services for a peer as we 
may recall that a peer acts as both a client as well as a server. It 
continuously polls and sends requests to the available peers. 
We may conclude that internally the Publisher service and the 
Listener service of 2 different peers exchange handshaking signals 
as well as facilitate content transfer.

D. Discovery Service 
We can think this service as a part of the already established 
Bluetooth SDP protocol. This service internally initiates a device 
inquiry, followed by a service inquiry for each detected device. 
In short it is an active daemon which periodically searches for 
contents made available to other peers.
This service is really the input- output service as it works on the 
keyword provided and gives back the desired content files.

E. Queue Service
 The queries/requests and the responses to them are controlled by 
a queue to facilitate disciplined working of the peers. Two queues 
are provided – one for upload and the other for download. These 
2 queues are serviced globally alternating in FIFO policy.
Following is a block diagram depicting the system in a nutshell.

Fig. 1: Block Diagram of system

IV. Implementation and Results
The implementation is carried out on J2ME platform. The APIs 
used are Bluetooth : JSR 82, File Connection : JSR 75 and lastly 
MIDP & CLDC versions. There is a simple user interface which 
starts with a menu as shown in fig. 2.

Fig. 2: Menu

If “Search” option is chosen, it prompts the user to specify the 
keyword of the desired file as shown in fig. 3.
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Fig. 3: Search Keyword

If the “Share” option is chosen, it displays the memory card 
directories and gives options to publish/ unpublish and view the 
files as shown in fig. 4. Primarily, the implementation was tested 
for images and then for audio files. Basically, we need to first 
publish the files which we want to share from say mobile phone 
A. Mobile phone B searches for a file by specifying the keyword 
which is the filename. If that particular file is published by A , then 
B can download it from A even if the mobile phone users don’t 
know each other. The only assumption here is that both mobile 
phones have our application installed and activated.

Fig. 4: Share Files

V. Conclusion and Future work
Bluetooth is famous for its wide and free availability, its data rate, 
and its low energy consumption. Hence, in this paper, we have 
used Bluetooth to create a proximity-based file sharing application 
for mobile phones. For our application named ‘Peer-Peer file 
sharing on mobile phones’, the J2ME software platform can be 
used to ensure the widest possible portability on mobile phones. 
Exchanged data might be multimedia files for entertainment but 
also personal profiles or medical data to allow the creation of 
new proximity-based services that can benefit the society on a 
broader scope. We are planning several future directions for this 
work. For instance, we need to add the possibility to interrupt 
and resume downloads. From a utilization point of view, we plan 
to combine this work with other proximity-based services such 
as medical or social ones. Also, we can modify this application 
to be deployed on other technologies like Android to keep pace 
with recent trends[5].
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