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ABSTRACT 

In PECAN each peer is able to find a video segment interested without resorting to 

the video server. To meet the increased demand of video-on-demand (VoD) services, peer-

to-peer (P2P) mesh-based multiple video approaches have been recently proposed . The 

server’s upload bandwidth and the fairness between upload and download amounts at 

each peer.  PECAN, where each peer adjusts its cache capacity adaptively to meet the 

server’s upload bandwidth constraint and achieve the fairness. For doing so, a new 

cache replacement algorithm is used that designs the number of caches for a segment to 

be proportional to its popularity . If the cache capacity of a peer is proportional to its 

segment request rate, the fairness between upload and download amounts at each peer 

can be achieved. Third, we propose a method that determines each peer’s cache capacity 

adaptively according to the constraint of the server’s upload bandwidth. Against the 

proposed design objective, some selfish peers may not follow our protocol to increase 

their payoff. 
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I. INTRODUCTION 

Broadband Internet access is becoming 

popular in these years, which drives the 

increase of the number of users who are 

interested in media streaming services. The 

streaming services can be divided into two 

categories: Live streaming and video-on- 

demand (VoD) streaming. In live streaming, all 

peers watch the same video at a time without 

knowing which frame to be played next. On the 

contrary, in VoD streaming, most of peers 

watch different videos or different parts of the 

same video. Moreover, if the video interested 

has been played once, the next frame to be 

played can be predicted with high probability. 

For implementing VoD services, a client-server 

(C-S) approach can be a first choice but it is 

inappropriate in supporting many users as the 

server’s upload bandwidth is linearly increased 

with the number of concurrent users. So the 

implementation is tried by multicast routing for 

live streaming and a content distribution 

network (CDN) for VoD be played can be 

predicted with high probability.  

For implementing VoD services, a 

client-server (C-S) approach can be a first 

choice but it is inappropriate in supporting 

many users as the server’s upload bandwidth is 

linearly increased with the number of 

concurrent users. So the implementation is tried 

by multicast routing for live streaming and a 

content distribution network (CDN) for VoD 

streaming. However, the multicast routing is 

not practical due to the lack of IP multicast 

capability at routers. Also, the CDN suffers 

from the problem of scalability because its 

deployment cost increases with the number of 

concurrent users. To overcome the limitations 

of single video approaches, multiple video 

approaches have been proposed recently. In 

these approaches, a peer stores videos that have 

been watched before. When a peer wants to 

watch a video, it first contacts its neighbors to 

find it from their caches. Hence, the upload 

burden of the server can be shared by many 

other peers. But the previous works based on 

the multiple video approaches have not 

considered the constraint of the server upload 

bandwidth which is crucial to solve the 

scalability problem.  

Moreover, the fairness in terms of the 

upload and download amounts has not been 

studied either, which gives room for selfish 

peers to ride the system freely. This motivates 

us to design some methods to detect and punish 

such free-riders. In PECAN, the server 

provides each peer with videos, each of which 

consists of many short segments. Each peer 
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caches the segments it watched at its local 

storage and uses the distributed hash table 

(DHT) for searching segments interested. 

Different from the previous work, PECAN 

enables each peer to adjust its cache capacity in 

a distributed manner to meet the server upload 

constraint and achieve the fairness. In this 

regard, we propose a new cache replacement 

algorithm that designs the number of caches of 

a segment to be proportional to its popularity. 

Then, the upload load for each cache of a 

segment is the same regardless of its popularity 

II. Related Works 

The approaches for mesh-based P2P 

VoD streaming systems can be divided into the 

single and multiple video approaches. A 

representative protocol among the single video 

approaches is BiToS that basically uses 

BitTorrent . BitTorrent enables to reproduce a 

file by exchanging segments with neighbours. 

As the segments for a video may be 

downloaded in out-of-order, the video cannot 

be played until the download is complete. 

BiToS modifies its segment selection 

mechanism to choose segments close to the 

current played one with high priority. This 

enables a video to be played while 

downloading. Another P2P VoD streaming 

system based on BitTorrent is BASS, where 

peers exchange segments with each other using 

BitTorrent. Mean- while, peers download 

segments in order from the media server, 

skipping the segments that have been already 

downloaded by BitTorrent. Peer-assisted VoD 

[2] uses an MSN VoD service trace and shows 

that prefetching can significantly save the sever 

band- width. It localizes the P2P traffic within 

an Internet service provider (ISP), there by 

reducing the traffic crossing ISPs. In a P2P 

VoD streaming ng system   is proposed to 

support high-quality videos by employing 

network coding, segment scheduling To 

overcome this problem, multiple video 

approaches have been proposed. In the multiple 

video approaches, the server shares the upload 

burden with peers. pcVOD is the first scheme 

that uses the peer cache. When a peer wants to 

download a video, it first contacts a tracker to 

get the address of a peer who caches the video. 

Then,it can download the video from that peer. 

In order to reduce the server load and utilize 

each peer’s upstream bandwidth more,  

III. DESCRIPTION OF PECAN SYSTEM  

A. Structure of PECAN 

Assume that the video server has V 

distinct videos. Each video is encoded at a bit 

rate R and video i has the length of Li 
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(seconds). Each video is divided into several 

segments which have the same length of T 

(seconds). Each segment is identified by 

VideoID (=1 ,2,···,V) and SegNum whose 

lengths are 32 bits and 16 bits, respectively. 

Denote the number of peers in PECAN by N. 

Each peer requests segments it wants to watch 

through PECAN. The sement search is 

implemented by using DHT. If a peer wants 

segment j that is not cached at any peer, it 

should request it to the server. Each peer caches 

the segments it watched at its local storage and 

sends these when requested by some other 

peers.  

B.DHT-Based Search  

DHT is a distributed system and 

implements a lookup function using the hash 

table. In many P2P applications, the system 

needs to find peers1 that store a data item 

desired. DHT solves this problem in a 

distributed way. Given a key, DHT chooses a 

node that contains a corresponding value to the 

key. When there are N nodes in the steady 

state, each peer has the routing information of 

size O(logN), and each lookup can be resolved 

using O(logN) messages. 

D.Cache Replacement Algorithm  

When there are M videos, each video 

will have different popularity. Even in a video, 

each segment has different popularity. The 

popularity of a segment is defined as the ratio 

of the number of requests to that of all requests 

for it𝑝 𝑖 =
1

𝑖𝛼
/
1

𝑚𝛼  

D. Fairness 

  If the number of caches for a segment is 

proportional to the request rate for it, the 

upload load for each cache is the same. This 

means that if the cache capacity for each peer is 

the same, each peer uploads the same amount 

of segments onto each other. In this case, 

however, peers generating low segment request 

rates upload more segments than they 

download. The situation becomes reverse when 

peers generate high request rates. To achieve 

the fairness between upload and download 

amounts [24], the peers with high request rates 

should upload more segments, which means 

they should be with more cache capacity.  

E. Reputation and Monitoring System  

A selfish peer may disobey the PECAN 

protocol to increase its payoff. For example, if 

a peer does not respond to segment requests, its 

upload bandwidth usage can be reduced. Also 

if a peer caches less number of segments than 

desired, it can save its local storage. We 
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classify such a peer unfaithful. We consider 

two common behaviours that unfaithful peers 

may show, and propose a solution to detect 

each behaviour. First, unfaithful peers may not 

transmit segments they have cached when re- 

quested by other peers. We propose a 

distributed reputation system to detect this 

behavior. Second, unfaithful peers may cache 

less number of segments than that it should do. 

To detect this, we propose to use a distributed 

monitoring system. In PECAN, there is a 

streaming server whose payoff is maximized 

when it provides reliable streaming services, 

which makes the server trusted by all the peers. 

Such a trusted entity leads the design of the 

reputation and monitoring systems to be simple 

and easy.  

A. Reputation System  

We propose a distributed reputation 

system that relies on the server partially.The 

criterion for the reputation of a peer is how well 

it responds to segment requests. Normally each 

peer in PECAN should transmit the requested 

segments when they are locally cached. 

B. Monitoring System 

We use a monitoring DHT to monitor the 

upload and download requests, which uses 

(2m + 1)hash functions, i.e., h1,h2, ···,h2m+1. 

The unique ID like IP address of peer i is 

hashed using the (2m + 1) hash functions to 

get (2m + 1) peers in the monitoring DHT. 

Then, these peers become the monitors for 

peer i. Each monitor has an upload counter 

and a download counter which count the 

number of upload and download requests for 

peer i, respectively. The information about the 

upload and download requests for peer i is 

collected as follows. We consider a case that 

peer j wants to download segment v that is 

managed by peer k in the search DHT. Peer k 

informs peer j that it can download segment v 

from peer i. Then, peer k sends a 

TRANSACTION message to the monitors of 

peers i and j to inform that a request is 

generated. The monitors of peers i and j 

increase the upload and download counters by 

one, respectively. Each monitor sends a 

SUSPICIOUS message to the server if the 

ratio of the upload to download counts is 

smaller than a certain threshold, thrgap. When 

the server receives SUSPICIOUS messages 

about peer i from more than (m + 1) monitors, 

it decides that peer i does not follow the rule 

in allocating the cache capacity. Then, peer i is 

eliminated from PECAN for some time. At 

this time, if some monitor for peer i does not 

send a SUSPICIOUS message to the server, 
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the server concludes that it does not work 

properly, and eliminates it from PECAN for a 

while. 

IV.PROPOSED SYSTEM 

In Pecan scalable proposed system is 

used for    avoiding scalability problem. It also 

avoids bandwidth overhead. Here at the time of 

downloading the video can be displayed on the 

screen and the time lagging can be reduced. In 

our proposed system enhanced cache 

replacement algorithm is used for cache 

replacement. Enhanced DHT based search can 

be used for handling searching particular video 

segment .Reputation and Monitoring System is 

used for handling selfish peers.  

V.CONCLUSION 

In this paper, we proposed PECAN, a 

novel mesh-based P2P VoD streaming system 

using a multiple video approach. PECAN 

decides the cache capacity of a peer adaptively 

to meet the server upload bandwidth constraint 

and achieve the fairness between upload and 

download amounts at each peer. For doing this, 

we developed a novel cache replacement 

algorithm and a cache capacity decision 

method. Then we also designed a reputation 

and monitoring system to detect selfish peers 

that do not obey the proposed protocol to 

increase their payoff. Simulation results 

showed that PECAN nicely meets the server 

upload bandwidth constraint and achieves the 

fairness well at each peer. Finally, we showed 

that the control overhead of PECAN is 

significantly low, which is an important metric 

in real implementation.  
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