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Abstract: The systems of peer-to-peer have become known as an 
interesting solution intended for sharing and locating resources over the 
Internet. With the idea of virtual servers, peers who are participating in a, 
structured peer-to-peer network may possibly host various numbers of 
virtual servers, and by means of migrating virtual servers, peers can 
possibly stabilize their loads proportional to their capacity. Virtual server 
looks like a single peer towards the underlying distributed hash table, but 
each physical node can be accountable for more than one virtual server. 
Three schemes of simple load-balancing that are different primarily in the 
quantity of information used to choose how to rearrange load was 
introduced to attain the load balancing in the structured peer-to-peer 
systems.   

 

1. INTRODUCTION  

tructured systems of peer-to-peer is 
mapped towards a unique identifier ID. 

Each object that enters the system has a 

connected load, movement cost, which is 

charged every time when the object between 

nodes was moved. An object’s load may possibly 

or may not be connected to its movement cost. 
The essential approach towards the load 

balancing concern in structured peer to peer 

networks or distributed hash tables is 

consistent hashing [4]. If the hot peers turn out 

to be bottleneck, it leads to amplified user 
response time in addition to noteworthy 

performance degradation of the system and 

consequently the mechanism of load balancing 

is essential in such cases. With the idea of 

virtual servers, peers who are participating in a, 

structured peer-to-peer network may possibly 
host various numbers of virtual servers, and by 

means of migrating virtual servers, peers can 

possibly stabilize their loads proportional to 

their capacity [8]. The vulnerabilities of security 

are analyzed of the typical mechanism of 

distributed hash table load balancing. Various 

solutions have been introduced to tackle the 

problem of load balancing. On the other hand, 

these all believe that the system is static and for 
the most part of them assume that the IDs of 

both nodes in addition to items are consistently 

distributed. Virtual server looks like a single 

peer towards the underlying distributed hash 

table, but each physical node can be 
accountable for more than one virtual server [1]. 

For instance, in Chord, every virtual server is 

accountable for a contiguous region of the 

identifier space however a node can possess 

non-contiguous portions of the ring by means of 

containing numerous virtual servers. The 
important benefit of splitting load into virtual 

servers is that a virtual server can be moved 

from any node towards any other node within 

the system and this function looks like a leave 

followed by means of a join towards the 
underlying distributed hash table, and for this 

reason is supported by all distributed hash 

tables [11]. If each node has simply one virtual 

server, it can possibly transmit load towards 

nodes that are its neighbours within the ID 

space. Although splitting of load into virtual 
servers will enhance the length of path on the 

overlay, it was believed that the flexibility to 

progress load from whichever node towards any 

other node is critical to any scheme of load-

balancing over distributed hash tables [3]. While 
algorithms of peer-to-peer are symmetric, 

specifically all peers play the similar role within 
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the protocol; the systems of peer to peer can be 
extremely varied. A peer to peer system similar 

to Gnutella or else Kazaa may possibly consist 

of peers that range from old desktops following 

modem lines towards powerful servers 

associated to the Internet all the way through 

lines of high-bandwidth [14]. 
2. METHODOLOGY: 

 Three schemes of simple load-balancing 

that are different primarily in the quantity of 

information used to choose how to rearrange 

load was introduced. All these schemes attempt 
to stabilize the load by means of transferring 

virtual servers from nodes of heavily loaded 

towards lightly loaded nodes [9]. The important 

difference connecting these schemes is the 

amount of information necessary to make the 

decision of transfer. In the scheme of simplest, 
the transfer decision entails simply two nodes, 

while within the scheme of most complex, the 

transfer decision entails a set consisting of 

nodes of heavy and light. Assume that Nj denote 

the load of node j, where Nj corresponds to the 
sum of the loads of each virtual servers of node j 

[7]. Every node also has a target load Gi selected 

previously. A node is measured to be heavy if 

Nj > Gi and is light or else. In the Splitting of 

Virtual Servers if no virtual server in a heavy 

node can be moved within its entirety to an 
additional node, then a prospect is to split it 

into minor virtual servers and move a smaller 

virtual server towards a light node [2]. While 

this would get better the time taken to attain 

balance and probably reduce the total load 
moved, there is a threat of extremely 

fragmenting the identifier space. Enhancement 

in the number of virtual servers would involve 

improvement in the hop length of overlay and 

dimension of routing tables [12]. Consequently 

a scheme to periodically combine virtual servers 
would be essential to counteract increase in the 

number of virtual servers which is caused by 

means of splitting.  The main difficulty for the 

scheme of one-to-one is the number of probes, 

which unconstructively impacts both the 

control traffic overhead in addition to 
convergence time [5]. Transfer of virtual server 

is commenced if one of the nodes is heavy as 

well as the other is light. This scheme is simple 

to put into practice in a distributed manner. 

Each light node can regularly choose a random 
ID and subsequently carry out a lookup 

operation to discover the node that is 

accountable for that ID. If that node is a heavy 

node, subsequently a transfer may possibly take 

place among the two nodes [10]. In this scheme 

only light nodes carry out probing; heavy nodes 

do not carry out any probing. There are three 
benefits of this choice of design. Initially, heavy 

nodes are reassured of the burden of 

undertaking the probing as well. Second, when 

the load of the system is extremely high and for 

the most part of the nodes is heavy, there is no 

risk of moreover overloading the network or else 
thrashing. Third, if the load of a node is related 

through the length of the ID space owned by 

means of that node, a random probe performed 

by a light node is additionally probable to 

discover a heavy node. The scheme of one-to-
one achieves comparable results with respect to 

load moved and the excellence of balance 

achieved as the scheme of one-to-many. One-to-

many permits a heavy node to regard as more 

than solitary light node at an instance. This 

scheme can be implemented by means of 
maintaining directories that accumulate load 

information about a set of light nodes within the 

system [13]. The similar distributed hash table 

system was used to accumulate these 

directories.  A heavy node d examines the loads 
of a set of light nodes by means of contacting a 

random node of directory to which a random set 

of light nodes have sent their information of 

load. Some of the virtual servers of heavy nodes 

are subsequently moved to one or more of the 

lighter nodes scheduled within the directory. In 
the scheme of many-to-many each directory 

upholds the information of the load which is 

intended for a set of both nodes of light and 

heavy [6]. An algorithm run by means of each 

directory chooses the reassignment of virtual 
servers from heavy nodes recorded in that 

directory towards the nodes of light scheduled 

within that directory. This information of nodes’ 

loads, which is additionally centralized than in 

the initial two systems, can be expected to make 

available an improved load balance. This 
scheme is a logical extension of the initial two 

systems. While in the initial scheme one heavy 

node was matched to a light node and in the 

second system one heavy node was matched to 

numerous light nodes, in this scheme many 

heavy nodes to numerous light nodes were 
matched. 

3. RESULTS: 

 The scheme of one-to-one achieves 

comparable results with respect to load moved 

and the excellence of balance achieved as the 
scheme of one-to-many. The main difficulty for 

the scheme of one-to-one is the number of 

probes, which unconstructively impacts both 

the control traffic overhead in addition to 

convergence time. 
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 Fig.: Load Balance System Architecture 

 
 The total number of probes executed by 

heavy nodes before they entirely shed their 

excess load was plotted in the figure to 

enumerate the overhead. A probe is measured 

as useful if it outcomes in the transfer of a node 

of virtual node. It was shown that the scheme of 
one-to-one may possibly be satisfactory if loads 

stay on stable over long time scales, and if the 

overhead of control traffic does not have an 

effect on the system adversely. In the scheme of 

one-to-many and the many-to many, the 
fraction of load moved as well as the number of 

probes per node relies only on S/t,  where S is 

the number of nodes within the system and t is 

the number of directories. This is for the reason 

that each directory encloses a random sample of 

size, S/t and the features of this sample do not 
rely on S for a large enough S. All three 

schemes perform extremely well in terms of 

scalability. 

 

4. CONCLUSION: 
 

 While algorithms of peer-to-peer are 

symmetric, specifically all peers play the similar 

role within the protocol; the systems of peer to 

peer can be extremely varied. One-to-One 

Scheme is the initial scheme which is based on 
a mechanism of one-to-one rendezvous method, 

where two nodes are chosen at random. The 

scheme of one-to-one achieves comparable 

results with respect to load moved and the 

excellence of balance achieved as the scheme of 
one-to-many. One-to-many permits a heavy 

node to regard as more than solitary light node 

at an instance. In the scheme of many-to-many 

each directory upholds the information of the 

load which is intended for a set of both nodes of 

light and heavy.  
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