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__________________________________________________________________________________________ 

Abstract: This paper proposes Peer-to-Peer (P2P) Communication to share the resources in fast manner with 

the help of large area communication between the nodes in the network. The big size and good stability 

properties of P2P files in network give rise to the use of highly effective capacity planning and topology 

matching techniques as a promising solution to manage P2P communications in shared area network. In this 

paper, we are using a novel topology matching algorithm based on Probability and Statistics in Metropolis-

Hastings method. In our Peer-to-Peer communication accuracy of detecting the overlay topology of a large 

scale peer to peer network will be challenging and we can share the resources between two different peers 

without any failure and fast manner transactions. The objective of this work is to design a fast data sharing 

between the peers communication and minimize the transaction time. In future P2P-communication optical 

access networks with the nanodevices, which must be designed to meet the requirements of Peer-to-peer 

communication in a resource-efficient manner.   
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I. Introduction 

In this paper, we suggest a Peer-to-Peer application to share the resources in fast manner with the help of large 

file size and large area communication between the peers. Network coding has been proposed in information 

theory and emerged as one of the most promising information theoretic approaches to improve the concert in 

peer-to-peer communications. The study of concert of network coding vs. routing for P2P networks based on a 

shared area network. An observation that residential broadband links have asymmetric upload and download 

speed calculates, some existing work assumes that there is no constraint on the downloading speed for all nodes. 

We do not accept each peer has only a limited download bandwidth. Now we focus on the problem of speed 

optimality of network coding vs. routing. The results are summarized in Table I. We also present results of 

complexity in Table I.  

   The use of P2P applications for sharing large sound files/mpeg files as well as software has been sharing 

dramatically. P2P traffic now represents the largest amount of data traffic in today’s operational shared access 

networks. Peer-to-peer networks can be divided into two categories: structured peer-to-peer networks in which 

peers are connected by a regular topology, and unstructured peer-to-peer networks in which the shared network 

topology is arbitrary. Structured peer-to-peer networks construct a distributed hash table (DHT) on top of the 

network. The hash table supports efficient data insertion and searching. Given a key of the data item, the 

corresponding value of the data item can be inserted or searched by getting the key to a hash value by a hash 

function. The hash value is the index of the data item and all the hash values form the key space. In DHT, the 

key space is divided among nodes. Each peer is responsible for one partition of the key space. Nodes are 

connected by an overlay network through which the requests of data addition and searching are delivered. 

Structured peer-to-peer networks can provide capable and correct query service but need a lot of efforts to 

maintain the DHT, which makes it exposed to frequent peer joining and terminate, also known as churn. Churn 

is a common phenomenon in peer-to-peer networks. Unstructured peer-to-peer networks are flexible to churn 

while they usually achieve this goal by sacrifice the query competence and exactness. Our two major findings 

are that: Gnutella is not a pure power-law network, its current configuration has the payback and drawbacks of a 

power-law structure, and the Gnutella virtual network topology does not match well the underlying topology, 

hence leading to useless use of the physical networking infrastructure. These findings guide us to intend changes 

to the Gnutella protocol and implementations that may bring significant concert and scalability improvements. 

We believe that our findings as well as our measurement and analysis techniques have broad applicability to 

P2P systems and provide unique insights into P2P system design tradeoffs. FastTrack (or Kazaa), eDonkey, and 

Gnutella are the three most popular P2P file-sharing applications.  We elected to first focus on the Gnutella 

network due to surveys.  

   A variety of evidence indicates that the Gnutella network has a large and growing population of active users. 

To improve scalability, contemporary Gnutella clients accept two-tier overlay architecture. In this architecture a 

subset of peers called ultra peers (or super-peers), form a top-level overlay while the majority of participating 

peers, called leaf peers. One or multiple ultra peers. Ultra peers communicate with one an-other using a superset 

of the original Gnutella protocol. When a leaf peer not find an available ultra peer, it reconfigures itself as an 
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ultra peer after correcting that it has high bandwidth and can obtain incoming links. In this way, the network 

maintains a proper ratio between ultra peers and leaf peers. More specifically, any connection that is started or 

closed during a crawl (i.e., changing links) is likely to be reported only by one end of the connection. The main 

charity of this paper can be summarized as follows: 

 Intend a hybrid peer-to-peer coordination for fast distributed data sharing. It utilizes both the 

competence of the structured peer-to-peer network and the suppleness of the unstructured peer-to-peer 

network, and achieves a good steadiness between the efficiency and flexibility. 

 Give a theoretic analysis on the system concert, and originate quantitative results on the progress of the 

speed dealings and fast data search. 

 Evaluate the proposed scheme through broad simulations. Imitation results match the theoretic analysis 

and show that the proposed scheme achieves the original design goal. 

The remainder of this paper is organized as follows. In Section II, we introduce the related work and definitions 

used this paper. We also discuss the relationship between network coding versus routing in P2P networks. In 

Section III, We present the simulation results and we show the advantage of network coding. In Section IV, we 

concludes our study with future directions. 

 

II. System Model 

A. Directed Graph 

A node capacitated set of connections is represented by a directed graph G=(V, E, Cout, Cin), where V is the set of 

nodes, E is the set of edges, Cout is a node upload capacity function defined as Cout : VR+, and Cin is a node 

download capacity function defined as Cin : VR+.  

Table I: Routing vs. Network coding analysis and implemented results 
Node-capacitated Networks with Finite Node Upload Capacity and Finite Node Download Capacity 

Scenario Unicast Broadcast Multicast 

Topology 
Non-full-

mesh 
Full-
mesh 

Non-full-
mesh 

Full-
mesh 

Non-full-
mesh 

Full-mesh 

Single Source 

Routing vs. Coding = < = 

Routing Complexity 

 
Polynomial NP-hard Polynomial 

Coding Complexity Polynomial 

Linear network coding is sufficient to achieve optimal rate 

Multiple Sources 

Routing vs. Coding < = < Open < Open 

Routing Complexity 

 
Polynomial Open 

Coding Complexity Open Polynomial Open 

Linear network coding is not sufficient to achieve optimal rate region 

 

B. Node-capacitated Network vs. Edge-capacitated networks  

   The relationship between edge-capacitated networks and node-capacitated networks deserves an investigation. 

A General method to transform node-capacitated networks to their edge-capacitated counterparts is still open. A 

long myth says that the following transformation is the desired one. This transformation does work for unicast 

transmissions. 

Fig.1. Standard transformation from edge-capacitated networks to node capacitated networks 

                                                          C0                                                    (C0 ,C0) 

  C0  

 

 

However, in general, it cannot work for multicast and broadcast transmissions. The edge-capacitated network 

model is a unique case of the node-capacitated network model. Existing results for the edge-capacitated network 

model cannot be honestly applied to the node-capacitated network sculpt. 

   In addition, each peer connects to a number of nodes selected “uniformly at random” from the system. For 

example, in the semantic big P2P network, have more common interests. A centralized entity to help design the 

P2P networks. As the number of collective objects in a P2P network is abundant, learning such a probabilistic 

construction is computationally intensive, and the proposal in thus demands substantial totaling resources. 

Additionally, the centralized server requires disseminate the estimated probabilistic model to all participating 

nodes. Our proposal does not depend on any federal server for totaling intensive tasks and guarantees exact 

concert results. 

   Finally, prior studies on maximize the exposure of a deep search can be found in the journalism. While 

maximizing the coverage of a query message may not certification the competence and effectiveness of 

searches, ours aim at exploiting the similarity of participating peers. Specifically, our proposal offers the concert 

S T 
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guarantees in terms of the hop count of routing a query message and the successful query ratio. On the other 

hand, while there are studies in matching P2P overlay networks with physical network topologies, such that 

searches are competent and effective. A central server called follower keeps track of all peers who have the file. 

Each file has a corresponding torrent file stored in the follower which contains the information about the file, 

such as its length, name, and hashing in order. When receiving a download demand, the tracker sends back a 

random list of peers which are downloading the same file. When a peer has obtained the complete file, it should 

stay in the system for other peers to down at least one copy of the file from it. Since BitTorrent uses a central 

server to store all the information about the file and the peers downloading the file, it suffers so called single 

point failure which means that if the central server fails, the entire system is brought to stop. Note that in some 

literatures, hybrid peer-to-peer networks were used to refer to the federal peer-to-peer systems such as 

BitTorrent. In this paper, “amalgam” is used to refer to the combination of structured and unstructured peer-to-

peer network topologies. 

III. Our Proposal and Results 

In this paper, by modeling P2P networks as node capacitated networks with constraints on node’s uploading rate 

and downloading rate, we view P2P networks in the course of one lens. We focus on the variation of maximum 

rate between coding and routing, and on teasing out scenarios where routing suffices to attain the optimal rate 

section. For many attractive scenarios such as single-source multicast scenario with full mesh topology, this 

turns out to be the case. Our theoretical investigations of rate-optimality of routing vs. network coding can make 

available insights for design and analysis of realistic P2P networks.           

                             

Figure 2.  Simulation Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. a) Extended Node-Capacitated Butterfly Network 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

2. b) Network code construction 

A. Proof of Implementation 

We denote  1 as the set of all incoming edge rates, i.e., F1={fe,e In(v), v ℰ V}; and F2 as the set of all 

outgoing edge rates, i.e., F2={fe, e ℰ Out(v),v ℰ V}. Given a node v ℰ V, for its any incoming edge e ℰ In(v) 

there is a node u≠V such that e ℰ Out(u), e=-uv, and vice versa. Therefore, there is a one-to-one mapping 

between  1 and  2. 

B. Node  similarity graphs 

Let V be the set of peers participating in a P2P network.  

Definition 1: The peer similarity function F : V xVIR ----(1) 
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 2. c) An example of a peer similarity 

F(u,v) is defined as the contrary of the cosine angle of two summarized latent semantic vectors instead of any 

two peers u and v in a P2P network, where each element in a summarized vector for any peer calculates the total 

rate of the consequent keyword appearing in the data items stored. We note in this paper that manipulative peer 

relationship functions are orthogonal. 

The concert metrics we measure comprise the subsequent: 

 Query message hop count: The number of overlay hop count mandatory for resolve a query. Regarding 

the hop count, we only measure those queries that can be lucratively sent to their resolvers; the hop 

count of a query that cannot be lucratively resolved. Perhaps, there are multiple overlay ways between 

the inquirer (peer u) and the resolver (peer v). If so, we compute the shortest one among these paths. 

We mainly judge the progressive overlay paths.  

 Victorious query ratio: The proportion of queries that can be successfully routed to its target in a   

progressive fashion.  

 The query interchange overhead: The messages required for fruitfully resolving a query include 1) 

messages that are fruitfully routed to their target (may be through different overlay paths) and 2) those 

that reach dead ends and cannot be relayed further. The traffic transparency for maintaining and 

rewiring the overlay topology: This denotes the average number of messages required for maintaining 

and rewiring the nearer of a participating peer. 

 

C. Comparative Studies  

The hop counts of routing the victorious queries, although the unsuccessful ones, are shown in Fig. 3a for GES, 

SocioNet, and our proposal. It performs very well as the majority queries can be forwarded to their target in no 

more than 10 hops. Fig. 3b illustrates the successful query ratio (where the x-axis represents the number of 

algorithm rounds), considering the successful and unsuccessful queries. GES and our proposal improve the 

victorious ratio of routing queries over time because they avoid trap a local finest by having the peers discover 

their most similar neighbors. Fig. 3c plots the recreation results, which are averaged over all successful queries 

with respect to the different algorithmic rounds. Our proposal performs very well in terms of the query overhead 

because our solution apparatus the search protocol. And presents the averaged message visual projection 

required by each peer for rewiring and maintaining the overlay. The overhead includes that due to the collection 

of membership information for semantically analogous and distant neighbors and that for rewiring the overlay 

communicate. Figure 3 a,b and c shows results. 

Figure 3.a) Hop Count 
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3.b)  Algorithmic Rounds (X 1,000) 
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3.c) Algorithmic Rounds (X 1,000) 

 

IV. Conclusions and Future Work 

In this paper, by designing P2P networks as node capability networks with limits on node’s uploading speed and 

downloading swiftness, we examine P2P networks through one lens. We focus on the difference of maximum 

rate between coding and routing, and on banter out scenarios where routing suffices to attain the optimal rate 

region. For many exciting situations such as single-source multicast scenario with full mesh topology, this turns 

out to be the action. Our theoretical investigations of rate-optimality of routing vs. network coding can provide 

insights for design and analysis of practical P2P networks. We have obtained an unstructured P2P network with 

exact concert guarantees to improve search competence and success. We compare our proposal with 

simulations. The simulation results expose that ours clearly out performs GES and SocioNet in terms of: 

1. the query message hop count, 

2. the successful ratio of determining a query, 

3. the query traffic overhead, and 

4. the overlay protection overhead. 

Moreover, we find that together with a parallel -aware overlay topology, the seek protocol we have proposed in 

this paper, which takes benefit of the  parallel of peers exploited by our overlay network, can significantly 

reduce the search traffic. Peers considerably in a P2P network are frequently heterogeneous in terms of their 

network bandwidth, storage space, and computational capability. Furthermore, the overlay formation algorithm 

obtained in this paper is unaware to the physical network topology, and this may introduce considerable as large 

area network traffic. It would be demanding to model an overlay formation algorithm aware of both the parallel 

of participating peers and the physical network topology. In future P2P-communication optical access networks 

with the nanodevices, which must be modeled to meet the necessities of Peer-to-peer communication in a 

resource-efficient manner.  
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