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Abstract: Different networking applications are 
provided in Overlay network topologies for 
abstraction over underlying network architecture. 
Characteristics of underlying network architecture 
plays an important role of apps functioning. Scale-
free (power-law) overlay network topologies whose 
structure that will show a greater functioning to the 
networks. Generally in small portion of nodes the 
major key problem is High connectivity (i.e., load). 
Due to technical restrictions the nodes in these 
networks couldn’t able to conclude the higher 
connections.  Each node can have number of edges 
in which some of the difficult cut-offs are get forced 
on it and create them as a finite scale-free networks. 
Here, we have discussed the increased use of limited 
scale-free networks and planned to bring a complete 
scale-free overlay network analysis suits with 
communication of lower level and during its 
construction there is no need in using the global 
info. From the beginning to end of the extended 
model, we have focused on this work and given an 
additional development over the existing available 
solutions. 
 
Keyword: Peer-To-Peer, Network Topologies, 
Structured Systems, Unstructured Systems. 

1. Introduction 

The internet has been widely deployed by the Peer to 
Peer connection or overlay networks. Sharing of files, 
retrieving the information, media streaming, and use of 
telephones are some of the services provided by them. 
Providing lower level of barriers and self-scaling makes 
the P2P connection popular. Prior studies reveal that 
nearly 20% of data connection traffic are get dominated 
by P2P applications. 

Object searching places a position in majority of peer to 
peer apps. Among the mass market the most widely used 

P2P search protocol is Gnutella. This is because the 
Gnutella is unregulated, and there is random connection 
among the peers which are involved in the network, 
Message flooding is used by the peers to search objects 
in the network. 

1.1 Peer-To-Peer 

One or more computers are connected in the network 
among them each and every computer acts as a server 
for the rest of the others. Also for the various resources it 
allows a shared access. 

1.2 Structured System 

Structured peer to peer networks works on a global 
protocol to makes an efficient search for peers that have 
a needed file/resource, even if the resource is rarely 
available. Overlay links structured patterns are 
guaranteed. The simplest type is structured networks in 
structured p2p networks which implement a distributed 
hash table. The ownership of particular peer for each of 
the file is assigned using consistent hashing. 

1.3 Unstructured Systems 

When the overlay links are constituted in an random 
manner the unstructured p2p network is formed. 
Unstructured Systems might easy to form as when a new 
peer wish to join the network could copy the link of an 
another node which get exits and later it could form its 
own links. In an unstructured P2P network, when a peer 
needs a specific data from the network the search has to 
get started  to find the peers as many as possible that 
share the data. 

1.4 P2P Categories 

 At the perfect p2p system, only the equipotent 
peers is presented in whole of the network. It 
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contains only a single routing layer and event 
there is no preferred nodes are present. 

 In an balanced p2p system, an important server 
is used for bootstrapping whole of the system. 
Even though they have an approach with the 
structure of the architecture already done, the 
algorithm would not resolute the connection 
between peer. 

 The combinational P2P system permit these 
kinds of nodes to remain, often called 
supermodel. 

1.5 Unstructured Network 

A wireless network will provide service through LAN 
and also able to provide service when switching to 
mobile cellular network is called a wireless unstructured 
network. The next gen network is a Unstructured 
network, with different wired or wireless network having 
a various separate characters such as interface tolerance, 
speed of transmission, errors.   

1.6 Distributed and Parallel Computing 

The distributed terms are distributed programming, 
distributed algorithm and distributed system are get 
mentioned to computer networks in which the single 
computers are get distributed. This is used globally for 
autonomous that communicated by sending messages. 
Typical properties of distributed systems include the 
following: 
 

 The failures in a single pc has to be get accepted. 
 Countable computers, the network latency, 

system networks structure. Contain various links, 
and system change during runtime of the 
program. 

2. Literature Review 

2.1 On optimizing overlay topologies for search in 
unstructured peer-to-peer network [1]. 

Since from the initial success of the p2p system Napster 
and Gnutella which are their apps which developed well 
used for transmitting the data. The resource get separated 
to operate some critical performance by their system 
peers .A equal roles are played by the nodes in a P2P 
network; therefore, it is otherwise called as peers. 
Computers were get added to the admin domain which is 
not a related to it by the P2P network. The joining or 
leaving of these P2P participants are processed 
frequently in the P2P system. The highly used overlay 
network has placed a top position in Internet is formed 

using these nodes. Data sharing systems, notified event 
service and chatting are some of the examples of the p2p 
application. 

2.2 Difficulty-Aware Hybrid search in Peer-to-Peer 
Networks

Flooding is used for the result accuracy in searching. But 
now the major problem in the P2P system is Content-
based full-text search. pSearch is used for retrieving the 
information without using flooding (i.e) non-flooding. It 
allots the index to peer to peer network by Latent 
Semantic Indexing. By using this search query results 
get reduced, co-located in the network.  

2.3 Efficient search for Peer-To-Peer Information 
Retrieval Using Semantic Small      World. 

The contents of the Peer to Peer network are get 
organised using the pSearch algorithm. While comparing 
the Centralized IR system the p2p network gives the 
accurate results with small amount of data with the small 
no. of nodes. On assumption of nodes, the search 
algorithm efficiency based towards their similar 
semantic groups of query. Having confidence on one-
hop node vector repetition, GES makes a quick path for 
the given query to their matching semantic groups by 
random walks. The topics are get diverse the node’s 
documents. This Diversity of documents may affect the 
quality of semantic groups. To improve the semantic 
group’s quality the clustering of data is explored. To 
improve the quality of search results the IR technique, 
automatic query expansion is used. 

2.4 Searching Techniques in Peer-To-Peer Networks 
[4].

The rolling-index is used to solve the unaligned data 
between the CAN and semantic space, low-dimensional 
elements of semantic vectors is proposed. The semantic 
space along more dimensions is used to minimize the no 
of nodes visited. The solutions are categorised into 3 
types: 

 Mechanisms without an index 
 Mechanism with specialized indices node. 
 Mechanism with index at each nodes.  

Gnutella uses a mechanism are used to find the matching 
documents where nodes do not have an index and 
queries are propagated from node to node. This search 
mechanism used to find the query on message flooding. 
Event this mechanism is simple it has the disadvantage 
of the every time a query is generated and makes the 
enormous cost of flooding the network. 
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2.5 Improving Search In Peer-To-Peer Networks [5]. 

The load gets balance by bootstrapped the Content-
aware node which shows the locality of the requested 
query to is employed. This distribute the data evenly to 
all the nodes. Content directed search to give the apt 
searches related and places in the high-dimensional 
semantic space. This is used to further minimize the no 
of nodes visited. The peers join and leave randomly in 
the high dynamic p2p system. Some failures are not able 
to detect by the initiator, when the chosen node goes 
offline, the whole path gets failed. The randomly 
assigned path is frequent for users to transmit again the 
messages. From the past year surveyp2p systems have 
grown dramatically. In a P2P system, distributed 
computing nodes of equal roles or it has a capability of 
exchanging the data directly to another. These systems 
represent allows the user to exchange documents, music 
files, and even computer cycles. 

2.6 Analysis of Search and Replication in 
Unstructured Peer-to-Peer Networks [6]. 

Peer to Peer system had become a popular area for data 
sharing and data exchange where the large amount 
information towards the large number of users. Instead 
of key-based search the semantic based search mandates 
system from sharing a large amount of data. Simple key 
based search is the one which supports major existing 
proposals except semantic based searches.  

2.7 Structuring Unstructured Peer-to-Peer Networks 
[7]. 

The fundamental problem that is faced by the peer to 
peer connection was locating the nodes that store the 
desired data items. An overtone that get distributed 
evenly goes with the protocol which addressing the 
above problem have been discussed in this paper. Chord 
gives their hands to one performance: Mapping the given 
keys onto the nodes. On top of Chord the for each data 
item a key is associated to get the location of the data 
easier and also stores the node at key maps. The joining 
and leaving of nodes could be efficiently adapts by 
Chord, even if the system is repeatedly changed it could 
answer the queries. We came to know that Chord is 
scalable by the theoretical analysis: Gnutella and Chord 
are purely decentralized systems whose peers are totally 
equal and their cost of communication are get 
maintained by their corresponding nodes. 
 
 
 

2.8 Using Incentives For Unstructured Peer-To-Peer 
Network [8]. 

The search efficiency and quality of search results search 
techniques on peer-to-peer networks are facing the big 
challenges. Here Vector Space Model and relevance 
ranking algorithms are set to increase the operation of 
search. The main idea is that GES uses a distributed 
topology adaptation by using vector algorithm to make 
an way for semantically similar nodes into their 
equivalent semantic groups. 

2.9 A Peer to Peer Overlay Approach for Topology 
Maintenance in Wireless Networks [9]. 

Many researchers, unstructured systems to Improve the 
performance of their research at the simplicity and 
knowing their value in today's Internet. Research tells 
about an active replication or sharing data. For some, the 
search is not replication is proportional to the square root 
of the material developments that would be very helpful 
if states have the colen and Shankar. 

2.10 An Optimal Overlay Topology For Routing 
Peer-To-Peer Searches [10]. 

Petar Maymounkov and David Mazières designed the 
Kademlia which is a distribute hash table for unbalanced 
p2p network are specified by nodes. Kademlia nodes 
communicate among themselves using UDP. The 
participant nodes forms the overlay network or virtual 
network. A node ID is used for labelling the node and 
also for locating the values. 

The algorithm has to know the associated key and 
research networks more no of procedure while searching 
for some value. In every steep it will find the closer node 
and returns the value or unless any closer node is caught.  

3. System Design 

3.1 Existing System 

Unstructured P2P system developed under the various 
mechanisms of the major Achilles heels. In terms of 
flooding and random walks as they are two basic routing 
functions. Flood, unable to contact the search data will 
be sent to all the neighbors, but random walks, a 
randomly chosen neighbor is sending data only.  On 
comparing flooding the random walks is usually a low 
cost, the message flooding as a best response time and to 
robust. This flooding mechanism is get focused on this 
paper. Total no of information makes a single query was 
the major concern about flooding. Those flooding of info 
have no use in increase unwanted data in the system. The 
main reason is redundant to repeat transmissions: fellow 

International Journal of Pure and Applied Mathematics Special Issue

471



   

  

enjoys several times the same packet the neighbour of 
peer is liked to its neighbour as well. Unstructured peer 
to peer system used power law based overlay topology 
and guarantees the performance guarantee. 
Drawbacks: The topology used in unstructured peer to 
peer guarantee the performance but it is not effective 
when heterogeneity occurs in terms of network 
bandwidth, storing capacity etc. 

3.2 Proposed System 

The file sharing networks are become most popular in 
the market. In unstructured networks the peers 
participated get interconnect randomly, they introduce 
remarkable network traffic the message floods and the 
interest are get discovered.  
 
The peers in the p2p networks and unstructured p2p 
networks are showing their similarity. The suggested 
network couldn’t function an efficient search due to 
without performance guarantees the already used overlay 
algorithms form an unstructured peer to peer networks.  
 
At last the overlay algorithm has been created for 
unstructured P2P networks. The data sharing system gets 
executes the power law property and proximity-
connectivity. Proposed system is unique so the function 
get terrible. Conclusion of the theory based performance 
concludes that,  
 

 Object searching in our proposed network 
effectively takes N hops. 

 The similarity of peers exploits by the progressive 
and effective search. In excess, the success ratio of 
object invention approximately cent%.  

 
Advantages 
 

 Reduced hop count of routing a query message,  
 Increased successful ratio of query resolve,  
 Reduced  no of info for resolve query, 
 Less message overhead for maintenance and 

format the overlay. 

4. System Implementation and Results 

4.1 System Architecture 

Fig 4.1 System Architecture shows a snap of systems 
state at a continuous moment. Peer-to-peer network 
centre part show the division. Simple peers connect and 
operator peers connect with one another to create the 
network of main channels. 

 
 

Fig 4.1 System Architecture  
 

Files got travelled between the similar groups of peers or 
with the operator peers and are cached at types of nodes 
anywhere at their paths. These adds brief the details of 
domains, ontology’s, auction peer groups, agencies 
address or just the involve of peers. A bottom of the fig 
indicated by dashed-dotted lines shows relation between 
their group and peer. Group of peersare created by the 
auctioneers, one for every conducted auction. The 
effective auction of customer peershas been shown in 
this layer. On the above part displays all the auction 
sessions. Operator and agency relation are noted using 
the dashed-dotted line. Remaining supports the 
discussion and agents moves between agencies. 
 
A set of tuples (ID, IP, Port) was one of a main 
information that has got stored in the routing table. 
Using six levels the system routing table is composed: 
 

 Level 0 routing table: the routing table contain 
only one node then it belongs to level 0.  

  Level i, (i > 0), routing table: The nodes of 
same level which contains the direct and indirect 
neighbours at this level.  

 Children routing table: I> 0 are satisfied with the 
position of the nodes that I maintain this 
schedule. It is the responsibility of the node that 
contains a list of nodes that belong to 
tessellation. 

 Level 1 parent: each and every node has a parent 
node. 
Superior Node List: The first stage consists of 
the nodes in the corners. Basically, it consists of 
a root node to the child and the parent node.  

4.2 Data Flow Diagram 

 
In Fig 4.2 Data Flow Diagram first create the 
Unstructured p2p nodes. Then nodes are arranged in 
overlay topologies. The overlay topologies are in the 
form of proximity connectivity. 
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So after proximity connectivity through random walk it 
will select the destination node. Evaluate() function is 
the key to the algorithm and also it determines at overlay 
which nodes get turned to peers. Due to unstructured 
P2P systems won’t use the global algorithm determined  
for appropriate neighbour selection, the systems 
performance and scalability get disturbed seriously by 
the  design of the Evaluate() function. 

4.3 Modules 

 Unstructured  P2P Creation 
 Overlay Formation 
 Search of  Object 
 Performance Comparison 

 

 
 

Fig 4.2 Data Flow Diagram 

4.4 Module Description 

4.4.1 Unstructured Peer-To-Peer Networks Creation 

Standard users share a huge amount of data using this 
p2p system. A major issue in such systems is data 
location, i.e. query given by user to find data, to 
discovering the peers with their matched data items. To 
give an effective data location unstructured p2p systems 
follows two basic approaches. In unstructured p2p 
systems, Particular peers will assign the data in the 
distributed hashing technique. Finding the matched data 
for a requested query from a bundle of data which is 
relevant is collected from the high amount of data.  

While placing data items there is no prediction in the 
unstructured p2p systems. In the p2p system the new 
nodes get connected to some other nodes randomly. 
While comparing the unstructured peer to peer systems 
with the structured peer to peer systems, the unstructured 
peer to peer does not provide any of certificate for the 
searching operation but it need not to worry for the cost 
invest for structure maintenance and data maintenance 
procedures are needed in unstructured peer to peer 
system. 
 

4.4.2 Overlay Topologies with Proximity-
Connectivity: Proximity-Connectivity Hybrid 

The connectivity algorithms evaluation function get 
expands by the proximity-connectivity hybrid algorithm. 
 
The P2P systems gets decentralized and distributed for 
the creation and maintenance of process. Every nodes 
should have a decision and also there is no necessary for 
each node to know about the systems information 
globally. In overlay creation, nodes and peers that are 
already presented in the network, then they decide which 
of the two peers that connect one another by identifying 
more neighbours to them. The following abstract 
algorithm describe the  P2P system: 
 repeat 

Locate Candidate Set of Peers 
 Evaluate(Candidate Set) 
 Select as neighbours the best peers 
 Until No more neighbours needed 
 
These operations information get based on the Peer to 
Peer implementation. Moreover, the Evaluate() function 
is key to the algorithm therefore these function identify 
overlay forming peers. Because for selecting the 
appropriate neighbours the unstructured P2P systems 
won’t use a deterministic-global algorithm, then the 
Evaluate() function will significantly affects the systems 
performance and scalability. Without any global 
knowledge of the system Evaluate () function supposed 
to operate. 

4.4.3 Search Of Object 

Random Walk Algorithm--mathematical formalization 
exists in achronological sequence of disorder steps. For 
example, the way formed by molecules which it travels 
as a gas or a liquid, the amount change in stock and the 
gambler makes the random walks on their financial 
status, although in reality they couldn’t be in an disorder 
way. Random walk was introduced 1905 Karl by 
Pearson. This algorithm has been used in most of the 
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fields been: psychology, economics, comp sci, ecology, 
phy, chem, and bio. Behaviour of processes get observed 
in these fields using Random walks, and act as a basic 
system for activities having a random variable. 
 
The interest is the various types of random walks. 
Often, Markov chains or Markov processes are 
assumed as the random walks, but some other difficult 
walks are interest. Some may be in the  graph and 
some others in the line, some in the plane, and some in 
an greater view and also sometimes in groups. 
Regarding to the parameter also some walks differ. 
Most of the time the walk is in variable periods and 
get indicated by the whole numbers, as  in 
XO,X1,X2……… Morever, at random times they took 
their own way, at that time position  Xtis defined for 
the continuous change of times t>0.  These are also 
connected with  and are also related to the  
fundamental topic in discussions of Markov processes. 

 

 
 

Fig 4.3 Unstructured  Nodes Creation 
 

 
Fig 4.4 Proximity – Connectivity Overlay Topology 

4.4.4 Performance Comparison:  

In this module the performance is analyzed and 
compared through graph. The parameters used for 
analysis are energy consumption, throughput, delay, 
PDR on basis of time.  Unstructured peer to peer 
networks uses overlay topology based on power-law for 
searching. Unstructured Network uses Proximity-
Connectivity Hybrid as overlay topology and random 
walk as searching technique. The performance 
comparison is done to compare the searching efficiency 

of overlay topology and searching technique of 
unstructured p2p network with unstructured p2p network 
considering the above parameters. 

4.5 Simulation Results 

The below window is to create the nodes by given the 
number of nodes using the ns2. (fig 4.5) 
 

 
 

  4.5 To create a node 
 

The below window is to create the communication 
between the nodes by using the Peer to Peer concept.(fig 
4.6) 

 

 
 

Fig 4.6 To connect the two nodes 
 

This window is to search for the particular node for the 
communication purposes. (fig 4.7). 

 

 
 

Fig 4.7 To search the particular node only 
 

International Journal of Pure and Applied Mathematics Special Issue

474



   

  

The below window is to point out the communication 
node for peer-to-peer networking purposes and that 
selected node visible to inside of red circle.. (fig 4.8). 

 

 
 

Fig 4.8 To point out the communication node 
 
The below window shows for nearest nodes in red colour 
and second level of nodes in yellow colour then third 
level of nodes in green colour. (fig 4.9). 

 

 
 

Fig 4.5 Nodes coloring 
 

5. Conclusion and FutureEnhancements 

5.1 Conclusion 

In peer-to-peer network each peer acts as client and 
server. In Structured and Unstructured p2p network 
several searching techniques like Flooding, Random 
walk, Distributed Hash Table,   Ant-Based algorithm, 
Kademlia algorithm, Gnutella are used. Each searching 
technique has several advantages and disadvantages. In 
unstructured p2p network searching is made efficient 
using overlay topology construction based on Power law 
factor. But this doesn’t guarantee the performance 
especially when heterogeneity occurs among peers in 
terms of network capacity, storage capacity. An efficient 
proximity – connectivity overlay topology is used for 
unstructured network and searching performance will be 
compared and proved to be effective. 

5.2 Future Enhancements 

The node joining and leaving at the same time in the 
graph is what i have planned to develop. These 
algorithms maintain perfect scale freeness without any 
use of the global information.  
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