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Abstract
Peer-to peer (P2P) live systems have shown to be effective in 
serving quite a large group. This technology has recently been 
employed to deliver large scale video multicast services on 
the Internet. Several representative P2P streaming designs, 
ranging from theoretically proved optimal designs to straight 
forward naïve designs were developed and implemented. 
Here we propose LSP2P (Large Scale Peer-to-Peer) algorithm 
which mainly deals with topology generation to enhance the 
performance of mesh-based peer-to-peer streaming systems. 
First, we model a mesh network, then we design efficient 
and fully decentralized solutions to achieve performance 
optimization in peer-to-peer streaming. Then, based on a large 
volume of live measurements from a commercial large-scale 
peer-to-peer streaming application, we extensively study the 
real-world performance of peer-to-peer streaming over a long 
period of time.
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I. Introduction
Traditionally client-server model is used, where a server serves 
individual participants directly to provide live streaming services 
like IPTV to a group of peers in the absence of IP multicast 
support. This model clearly is not scalable to a large group. 
Peer-to-peer (P2P) live streaming has recently been proposed to 
overcome this problem where the server only needs to stream 
to some peers, who in turn share their stream received with 
their neighbors by means of their uplink bandwidth. Such 
P2P systems have shown to be effective in serving quite a 
large group with very low server bandwidth required. In P2P 
live streaming, peers join an overlay in a distributed manner. 
In this work, our goal is to design an overlay to enhance the 
performance of mesh-based peer-to-peer streaming systems 
and can be distributed, simple and self-improving.

II. Problem Definition
The problem we focus our attention on, large-scale live media 
broadcasting over p2p networks has been one of the first fields 
besides the plain file-sharing to attract the interest of both 
commercial entities and researchers. The usual client-server 
model allowed this application, but the existing solutions were 
very expensive and had many serious problems, which can be 
summed up as:

• Bandwidth: Since the IP multicast support has not been 
satisfactorily deployed in the core of the Internet,  despite 
the good level of theoretical research on the subject and 
probably also due to the flaws in its IPv4 implementation 
(well-explained in other works like [4]),  distributing data 
from one source to multiple destinations implies that the 
server has to be able to feed as many streams as the 
maximum expected number of simultaneously-connected 
users, thus needing to pay for fat network pipes.

• Processing Power: The effort needed to support broadcasts 
with hundreds of thousands of spectators requires huge 
clusters of computers, and the deployment of costly load- 

balancing techniques
• Delay: As peer-to-peer technology is efficient for large 

scale, many algorithms have been proposed to reduce 
the delay and make the performance better and better.

At the beginning, the target application for peer-to-peer live 
media streaming was the delivery of content over the Internet 
from the traditional media and service companies to the users 
in a more cost-effective and robust way; afterward, the interest 
in the technology began shifting to the field of the concurrent 
broadcasting inside small-to-medium-sized environments (e.g. 
intra-company LAN conferencing and media distribution).

III. Peer-To-Peer Network
Peer-to-Peer (P2P) architecture for multimedia streaming is 
emerging in recent years which can eliminate the need for 
costly dedicated video servers in the traditional client-server 
approach.
The basic concept of peer-to-peer (P2P) computing is not new 
and some techniques date back many years when the Internet 
was first designed. However, the key phrase “peer-to-peer” 
has become widely and publicly recognized mostly after the 
pioneering Napster file sharing network emerged in the late 
1990’s. Peer-to-peer is a very general term and people associate 
different concepts with it. Various forms of P2P techniques have 
been used in the fields of computing, networking, distributed 
file systems, and others.
P2P systems have some key characteristics that distinguish 
them from the traditional and widely used client-server model. 
The most prominent feature is that a P2P system is composed 
of a number of member nodes, each of which combines the 
functionality that is traditionally associated with both the 
server and the client. As such, multiple P2P nodes can form 
a collective that aggregates their resources and functionality 
into a distributed system. Node A may act as a client to node B, 
while at the same time function as a server to Node C. Beyond 
this fundamental characteristic, there are a number of features 
that are often associated with P2P systems.

Fig. 1:Peer to Peer Live Streaming

P2P systems are distributed systems consisting of user hosts, 
called peers or nodes that are organized into a virtual network 
topology, called a peer-to-peer overlay, with the purpose of 
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sharing their resources, such as content, storage space, 
computing power or network bandwidth. In an overlay, each 
peer is connected to a small subset of the peers available in 
the overlay, called its neighbors.
Each peer can provide both client and server functionality, by 
both consuming and providing resources. This is in contrast 
to traditional client-server architectures, where resources 
are provided by servers and consumed by clients. While the 
performance and scalability of client-server architecture is 
limited by the resources available at the servers, P2P systems 
can scale with demand. Each new peer consumes resources 
of other peers, but it also contributes its own resources. 
Furthermore, in contrast to network-level approaches, such as 
IP multicast, P2P systems operate on an application-level and 
do not require any specific support from the underlying physical 
network. This enables fast deployment of P2P systems on the 
Internet as no changes to the existing Internet infrastructures 
are necessary.
P2P approaches have been used for distributing the storage 
space and processing power among participating peers. 
P2P approaches have attracted major attention in large-
scale content distribution as network bandwidth is often the 
scarcest resource on the Internet. P2P approaches enable to 
significantly reduce the consumption of bandwidth at content 
providers by utilizing bandwidth of participating peers. They are 
used in file download, live media streaming, on-demand media 
streaming, and voice-over-IP applications. These application 
domains have different objectives and requirements, and thus 
require different P2P approaches. For example, the objective of 
file download is to download a complete file. The download rate 
may fluctuate and individual data packets may be received by 
a peer in any order. This is in contrast to live and on-demand 
media streaming that impose stringent constraints on the 
download rate and on the reception time of each packet. A 
peer needs to receive data packets before their playback time 
and at a rate that enables continuous playback. Live streaming 
has also different characteristics than on-demand streaming. 
In live streaming, a large number of viewers need to receive 
the same content at about the same time. This is in contrast to 
on-demand streaming, where playback of a media file is spread 
out over a long period of time, normally resulting in a smaller 
number of simultaneous viewers that need to receive different 
parts of the media file. Similar to media streaming, voice-over-
IP applications have stringent constraints on the reception 
time of each data packet. Unlike media streaming, voiceover-
IP does not need to support a large number of simultaneous 
participants or cope with the high-bandwidth requirements of 
media streaming.

IV. Contribution
This work addresses the problem of designing a mesh based 
algorithm capable of efficiently disseminate data to a large 
number of participants. More precisely, the thesis analyzes, 
implements and evaluates techniques to disseminate content 
over a P2P unstructured overlay while considering the power 
consumption. As a result, the thesis makes the following 
contribution:
Based on our results obtained from simulations and testing, 
we exhibit the great potential of mesh based solution at saving 
server load and network bandwidth consumption compared to 
IP-multicast-based solutions. We note that such a foundation 
works for all kinds of distribution applications such as large-

volume file downloading, teleconferencing, etc.
Our proposed algorithms can also be employed as part of the 
evaluation tools to study interesting questions such as the 
impact of IP routing at constraining the maximum throughput 
of overlay multicast.
Here we deploy live streaming at two levels:
A) Packet-level approach
B) Application-level approach

A. Packet Level  
In packet level simulation we can observe how the data packets 
are transferred from source to destination. As we are dealing 
with unstructured P2P, our algorithm can be implemented in 
three different modules. They are – 

1. Random Topology Generation
We deploy nodes in the network in random fashion. Consider 
every node has same coverage area and the nodes which are 
in the range of its coverage area (i.e radius) are connected to it. 
In this way the link connectivity is done. Distance Vector Routing 
is used for selection of neighbors. This routing informs its 
neighbors of topology changes periodically and when a change 
is detected in the topology of a network. For transmission of 
data we assign certain radius to every node so that it can detect 
movement of the data which passes through that area and 
exchanges with its neighbors. Those neighbors will forward the 
data packets to their neighbors as soon as they receive it, here 
they don’t store the information in their cache memory.

2. Multi Sources Multi Receivers
The disadvantage of having a single server is fault tolerance, 
network capacity will be high due to heavy overload on server 
when there are many requests at a time and the server may 
fail due to heavy power consumption and unable to stream 
data to many clients. So we go for multi servers where the 
data is streamed from multiple servers to the clients. Due to 
this there is no data loss, no redundancy, browsing speed in 
the internet decreases and the network is flexible. Example for 
multi servers is µtorrent. 
In this algorithm the main servers are not seen in the simulation, 
it is assumed to be present outside the network. The streaming 
data is kept on free line where the data is moved randomly in 
the network. When the data is passed from the radius of any 
of the nodes, then that particular node is considered as the 
source and its neighbors are known as clients. These neighbors 
will pass the data to their neighbors and this is continued until 
it reaches the last node.

3. Inactivation of nodes
Power consumption is one of the criteria to be considered while 
designing a network. Generally a node requires high power to 
receive and transmit the data to its neighbors. More power is 
consumed to transmit the data to the node which is far from 
its range. So the network should be designed in such a way 
that the performance is increased as the power consumption 
is reduced. 
Consider each node has given equal amount of power. When 
a node receives some data packets it will consume power for 
receiving and transferring to its neighbors.  After receiving some 
amount of data packets the node goes into inactive state so 
that the total power consumption of the network is reduced. 
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B. Application Level
The Application Layer refers to the higher-level protocols used 
by most applications for network communication. Data coded 
according to application layer protocols are then encapsulated 
into one or (occasionally) more transport layer protocols (such 
as the Transmission Control Protocol (TCP) or User Datagram 
Protocol (UDP), which in turn use lower layer protocols to effect 
actual data transfer.

1. Live Video Streaming in Application Level
In this level we can see how the live video is streamed from 
server to clients. Instead of sending from one server to many 
clients, we consider a proxy server between server and clients. 
A proxy server is a server (a computer system or an application) 
that acts as an intermediary for requests from clients seeking 
resources from other servers. A client connects to the proxy 
server, requesting some service, such as a file, connection, web 
page, or other resource, available from a different server. The 
proxy server evaluates the request according to its filtering rules. 
For example, it may filter traffic by IP address or protocol. If the 
request is validated by the filter, the proxy provides the resource 
by connecting to the relevant server and requesting the service 
on behalf of the client. A proxy server may optionally alter the 
client's request or the server's response, and sometimes it 
may serve the request without contacting the specified server. 
In this case, it takes the streamed data from the server and 
forwards it to the requested clients.

Fig. 2: Proxy based live video streaming

2. Security – RC4 Engine
Network security involves the authorization of access to data 
in a network, which is controlled by the network administrator. 
Users choose or are assigned an ID and password or other 
authenticating information that allows them access to 
information and programs within their authority.
The security is one of the main issues to deal with. As we kept 
the data packets on free line, they do not have any source 
and destination address. They are just moving randomly in all 
directions. So there is a chance of a third party who tries to 
hack the system. For such problem we have chosen RC4Engine 
algorithm to secure the data. As the IP addresses are unique, 
we use this as our key i.e. the when the client requests for 
the media to the proxy, the proxy gets the IP addresses of the 
requested clients. So the proxy will keep the key as the client 
IP address so that the hacker cannot change his IP address as 
that of client’s IP address because no two systems can have 
the same IP addresses.

C. Bandwidth Efficiency

A novel distributed protocol called Fast-Mesh which builds a 
mesh with random peer joins and leaves is proposed.  Here, 
“Fast” means low delay and high bandwidth (i.e., meeting 
a certain streaming rate requirement). The protocol works 
especially well when frequent peer failures are unlikely, e.g., 
a proxy or super node network. In a proxy-based peer-to-peer 
streaming network, Fast-Mesh can build a robust, efficient, 
and high-bandwidth proxy backbone to provide better stream 
delivery to the peers. In Fast-Mesh, a new arrival initially settles 
for a good set of parents. The mesh continuously improves 
itself with the peers locating and connecting to better parents 
to further reduce their delay. 

D. A Power based distributed schema
A centralized heuristic works well for a small or managed 
network. A joining peer does not know all other current peers, 
let alone all the distances between them. Besides, if the user 
pool is large, it cannot have central planners keep track of 
thousands of peers. In this case, the centralized heuristic 
can serve as a benchmark for comparison. As the centralized 
heuristic performs well, it is proposed a simple, efficient, and 
distributed protocol called Fast-Mesh which is scalable to a 
large group.

E. Node Joins and Parents Selection
In a distributed streaming system, it is not feasible to construct 
spanning trees one by one. Therefore, a mesh is constructed 
directly by connecting joining peers to multiple parents. Each 
parent serves several units/s of streams until the streaming 
rate is received by the joining peer. In mesh construction, one 
needs to find a balance between delay and bandwidth. Ideally 
peers should connect to a parent with low delay to the source, 
but such parents may have residual bandwidth lower than a 
full stream. If more parents are connected, the delay inevitably 
increases. It is proposed to make use of a concept similar to 
power to achieve a balance between the delay and residual 
bandwidth. Traditionally in networking, power is defined as the 
throughput divided by delay.

IV. Results

Fig. 3: Random generation of nodes in a network
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Fig. 4: Flow of data packets (in red color)

Fig. 5: Inactivation of nodes

Fig. 6: Performance of the network in Packet Level Approach

VI. Conclusion
This project is to provide the people to use a very fast, deadlock 
less, applicable in any network, with fast streaming multimedia 
transactions.
As many algorithms have been developed to achieve live 
streaming, taking the topology generation into account we 

proposed a new algorithm called LSP2P (Large Scale Peer-
to-Peer) algorithm where the peers are placed randomly in 
the network. This random generation is dynamic. Streaming 
media through mesh based peer-to-peer network has been 
achieved which optimized the bandwidth, delay and power 
consumption. From simulation results we can observe that 
the design goals of live media streaming is achieved by using 
random topology in packet level approach. We have also 
implemented it in application level by streaming live video 
through the software visual studio 2008. We have streamed the 
data using one client; this can also run in many client machines. 
The security measures are also taken into account for secure 
data communication between the peers and it is achieved. 
In the future work, there is plan to enhance our Fast-Mesh 
in terms of robustness to accommodate the highly dynamic 
network, i.e., an environment with frequent peer departures 
and failures and also concentrating on streaming media when 
the nodes are mobile.
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