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 Peer to Peer (P2P) overlay networks have experienced an incredible growth in terms of practice as well as recognition in vary
capacities. In peer to peer network, any node can distribute the tasks to any other neighbor nodes with sufficient resource u
balancing the load. The need of load balancing arises when certain peer nodes consists of heavily load resulting in throughpu
minimization in peer to peer systems. As the property of peer to peer networks relies on the property that any node 
load, there is a decline in security level while information sharing. Proper sharing of the load in peer to peer system with 
reputation mechanism is planned in our proposed work. To improve the throughput level on informatio
Equally Load Spread Information Sharing (ELSIS) mechanism with Advanced Beta Reputation Assessment is proposed in this paper.
Initially, a system requires a load balancer which monitors the task to be shared in peer to pee
balanced and handover to different nearby nodes using the complex indexing structure scheme. The complex indexing structure s
peer to peer system performs region sensitive information hashing by identifying t
for information sharing. Secondly, Advanced Beta Reputation Assessment works with the Bayesian formulation to attain high sec
with trust development. Advanced Beta Reputation Assessment is represen
throughput level. The effectiveness of the proposed mechanism is investigated on various factors such as system fairness rate
rate, and continuity indexing performance rate. 
sharing and achieve an adequate system fairness rate using the actual traffic matrices.
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INTRODUCTION 
 

In current scenarios, the applications of peer
peer systems have been significantly increased from 
file sharing to media and communication. At the 
same time, with the advancements in networks, P2P 
is increasing vehemently over the Internet. Incentive 
Mechanism for P2P file sharing (IM
introduced for real time streaming media. 
peer to peer networks heavily depend on the 
principle that any node can share other node's load, 
security has become a major constraint while sharing 
the information in real time streaming media. 
BitTorrent-like VoD approaches (BitTorrent
[2] made effective use of peer to peer network for 
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ABSTRACT 

Peer to Peer (P2P) overlay networks have experienced an incredible growth in terms of practice as well as recognition in vary
capacities. In peer to peer network, any node can distribute the tasks to any other neighbor nodes with sufficient resource u
balancing the load. The need of load balancing arises when certain peer nodes consists of heavily load resulting in throughpu
minimization in peer to peer systems. As the property of peer to peer networks relies on the property that any node 
load, there is a decline in security level while information sharing. Proper sharing of the load in peer to peer system with 
reputation mechanism is planned in our proposed work. To improve the throughput level on information sharing in peer to peer system, 
Equally Load Spread Information Sharing (ELSIS) mechanism with Advanced Beta Reputation Assessment is proposed in this paper.
Initially, a system requires a load balancer which monitors the task to be shared in peer to peer system. The task to be shared is load 
balanced and handover to different nearby nodes using the complex indexing structure scheme. The complex indexing structure s
peer to peer system performs region sensitive information hashing by identifying the nearest neighbor with minimal neighbor search time 
for information sharing. Secondly, Advanced Beta Reputation Assessment works with the Bayesian formulation to attain high sec
with trust development. Advanced Beta Reputation Assessment is represented as beta distributions while balancing the load with higher 
throughput level. The effectiveness of the proposed mechanism is investigated on various factors such as system fairness rate
rate, and continuity indexing performance rate. The results show that our mechanism can improve the throughput level on information 
sharing and achieve an adequate system fairness rate using the actual traffic matrices. 

Bayesian Formulation, Beta Reputation Assessment, Complex Indexing Structure, Hashing, Load Balancing, Security Peer to 

In current scenarios, the applications of peer-to-
peer systems have been significantly increased from 
file sharing to media and communication. At the 
same time, with the advancements in networks, P2P 
is increasing vehemently over the Internet. Incentive 

chanism for P2P file sharing (IM-P2P) [1] was 
introduced for real time streaming media. As because 
peer to peer networks heavily depend on the 
principle that any node can share other node's load, 
security has become a major constraint while sharing 

ormation in real time streaming media. 
like VoD approaches (BitTorrent-VoD) 

[2] made effective use of peer to peer network for 

video on demand (VoD) using window based piece 
selection. However, the requirement 
balancing occurs when peer 
load in peer to peer systems.
applications related to peer to peer networks have 
received high significant factor resulting for a huge 
fraction of the Internet traffic. A model called P2P 
traffic matrices [3] was designed to obtain traffic 
optimization. However, load balancing with cache 
deployment for P2P traffic remained unaddressed. 
Distributed Hash Table (DHT) [4] in P2P network 
was introduced to address the load of virtual servers. 
But, load balancing in heterogeneous networks was 
unsolved.  Random and Greedy approaches were 
designed in [5] to address the heterogeneous nature 
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Peer to Peer (P2P) overlay networks have experienced an incredible growth in terms of practice as well as recognition in varying 
capacities. In peer to peer network, any node can distribute the tasks to any other neighbor nodes with sufficient resource utilization and 
balancing the load. The need of load balancing arises when certain peer nodes consists of heavily load resulting in throughput 
minimization in peer to peer systems. As the property of peer to peer networks relies on the property that any node can share other node's 
load, there is a decline in security level while information sharing. Proper sharing of the load in peer to peer system with advanced 

n sharing in peer to peer system, 
Equally Load Spread Information Sharing (ELSIS) mechanism with Advanced Beta Reputation Assessment is proposed in this paper. 

r system. The task to be shared is load 
balanced and handover to different nearby nodes using the complex indexing structure scheme. The complex indexing structure scheme in 

he nearest neighbor with minimal neighbor search time 
for information sharing. Secondly, Advanced Beta Reputation Assessment works with the Bayesian formulation to attain high security 

ted as beta distributions while balancing the load with higher 
throughput level. The effectiveness of the proposed mechanism is investigated on various factors such as system fairness rate, throughput 

ults show that our mechanism can improve the throughput level on information 

Load Balancing, Security Peer to 

video on demand (VoD) using window based piece 
selection. However, the requirement of load 
balancing occurs when peer nodes include heavy 
load in peer to peer systems.In the past few years, 
applications related to peer to peer networks have 
received high significant factor resulting for a huge 
fraction of the Internet traffic. A model called P2P 

esigned to obtain traffic 
optimization. However, load balancing with cache 
deployment for P2P traffic remained unaddressed. 
Distributed Hash Table (DHT) [4] in P2P network 
was introduced to address the load of virtual servers. 

geneous networks was 
unsolved.  Random and Greedy approaches were 
designed in [5] to address the heterogeneous nature 
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of P2P network.2P networks, in specific, BitTorrent 
(BT), have resulted in significant achievement and 
success between the Internet users. In [6], the issues 
and challenges related to P2P file sharing with 
Twitter social networks were introduced to accelerate 
the downloading time.  However, the data 
distribution efficiency in P2P network remained 
unaddressed. To provide solutions for data 
distribution, Improved Adaptive Probabilistic Search 
(IAPS) [7] was designed. IAPS not only resulted in 
significant message reduction but also improved high 
success rate. The unstructured design of P2P 
networks adversely affects and exposes to malicious 
activity.The Self ORganizing Trust (SORT) [8] 
model was designed to mitigate the attacks using 
distributed algorithms. However, maintaining trust 
all over the network remained unaddressed. 
Distributed topology aware unstructured P2P file [9] 
was designed to improve the cache hit rate and 
minimize the communication overhead. Binary 
hamming space [10] was introduced to identify the 
behavior of nodes in P2P networks. In this work, 
focus is made on improving the throughput level on 
information sharing in peer to peer network. To 
achieve improved throughput, complex indexing 
scheme shared the load to be balanced by handover it 
to different nearby nodes. To attain security with 
trust development, advanced beta reputation 
assessment has been used as beta distributions while 
balancing the load with high throughput level. 
Finally, simulations were conducted to evaluate the 
efficiency of the method.The structure of paper is as 
follows. In Section 1, load balancing with secure 
information sharing in peer to peer network with 
existing works is described. In Section 2, literatures 
related to load balancing is elaborated by comparing 
the current history. Section 3 explains about the 
proposed work Equally Load Spread Information 
Sharing (ELSIS) mechanism with Advanced Beta 
Reputation Assessment with near architecture 
diagram and algorithmic steps are explained. Section 
4 analyzes the experimental results and Section 5 
provides the result analysis using table values and 
graph forms. The conclusion is described in Section 
6. 

 
II. Related Works: 

Distribution Of Content In Peer To Peer 
Network Heavily Depends On Either One Or More 
Tree Forms Distribution To Be Sent From The 
Source Nodes To All The Receiver Nodes. Analysis 
Of Load Balancing Algorithms Was Introduced In 
[11] That Provided A Good Insight Using Load 
Dependent And Randomized Algorithms. However, 
Analytical Results For File Downloading In Real 
Time Were Unsolved. To Address This Issue 
Locality Sensitive Hashing [12] Was Introduced For 
High Dimension SIFT Descriptors In Order To 
Significantly Improve The Accuracy And Was 
Performed In Real Time Environment. Another 

Work In [13] Was Performed To Analyze The Trust 
Model Based On Real Time Behavior To Improve 
The Accuracy Of Trust Value. Nowadays, A Wide 
Amount Of Content Related To Multimedia Is 
Delivered Over The Network. As A Result, 
Popularity Has Increased Using Peer-To-Peer (P2P) 
Mechanisms. Quality Of Experience (Qoe) Was 
Solved In [14] And Carried Extensive Experiments 
Of Bit Rate, Frame Rate And Resolution. But A 
Hybrid Form Of Architecture Remained 
Unaddressed. In [15], Statistical Distributions Were 
Used To Improve The Backup Data. However, The 
Concept Of Security Was Not Taken Into Existence. 
File Sharing Using Peer To Peer Network By 
Providing Security Was Introduced In [16] With The 
Aid Of MD5 Algorithm. Box2Box [17] Introduced 
Novel Features That Shared And Synchronized The 
Files Using Dynamic Hash Table (DHT). With An 
Immense Increase In The Peer-To-Peer Computing 
Paradigm, Peershark [18], A Novel Method Was 
Introduced To Detect Botnet Traffic In Peer To Peer 
Network. However, Distributed Model Remained 
Unaddressed. Monitoring Of File Sharing In Peer To 
Peer Network Was Introduced In [19] To Efficiently 
Analyze The Anonymity Of The Application And To 
Improve The I2P Statistics. A Statistic Model Was 
Introduced In [20] Using Generic Replication 
Algorithm To Solve The Issues Related To Video On 
Demand. Based On The Aforementioned Techniques 
And Methods, An Equally Load Spread Information 
Sharing Mechanism In Peer To Peer System Is 
Introduced In The Work. A Brief Description About 
It Is Presented In The Forthcoming Sections 

 
III. Equally Load Spread Information Sharing 
Mechanism In Peer To Peer System: 

In this section, we explore the problem of secure 
information sharing in peer to peer system, and 
describe our proposed solution, Equally Load Spread 
Information Sharing mechanism. Our problem setup 
comprises of a number of nodes moving inside a 
network range according to random waypoint model. 
The main goal of the proposed work is to manage 
huge volume of information sharing in peer to peer 
system with effective load balancing. The Equally 
Load Spread Information Sharing (ELSIS) 
mechanism ensures acceptable user response with 
higher throughput level. The proposed work handles 
the dynamically changing of information in peer to 
peer system resulting in balanced throughput. Load 
balancing also helps in avoiding overheating by 
balancing the workload task between the nodes of 
peer to peer system and hence reduces the search 
time. The reputation assessment in ELSIS 
mechanism improves the security level. The first 
development step in ELSIS mechanism concentrates 
on balancing the load with minimal neighbor search 
time. The task to be shared is grown over time and 
consequently has to be maintained by balancing the 
task load while sharing. To balance the task load, 
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complex indexing structure is employed in peer to 
peer systems. The task sharing with requested query 

is illustrated in Figure 1. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Representation of Query Request on Information sharing in Peer to Peer system 
 
As illustrated in Figure 1, the nodes request the 

task to be shared in peer to peer system. The ELSIS 
mechanism shares the task to nearby nodes by 
balancing the load. The balancing of load factor 
improves the throughput rate. The balancing of load 
with the aid of Advanced Beta Reputation 

Assessment is employed in second step of the ELSIS 
mechanism improve the security ratio on information 
sharing. The architecture diagram of Equally Load 
Spread Information sharing mechanism is illustrated 
in Figure 2. 

 

 
Fig. 2: Architecture Diagram of ELSIS Mechanism 

 
As illustrated in Figure 2, peer to peer network is 

a system which acts as a client or sever model to 
perform the process of sharing. Using ELSIS 
mechanism, the peer to peer network balances the 
load by constructing a complex indexing structure 
scheme. The location of each distributed task is 
determined using Region Sensitive Information 
Hashing. The region sensitive information hashing 
scheme is a class of peer to peer system that provides 
lookup services similar to hash table with regional 
(i.e., neighbor node) information. The responsibility 
of maintaining the mapping with the key value 

results in minimal neighbor search time. The 
Advanced Beta Reputation Assessment helps to 
maintain the trust on information sharing using the 
Bayesian formulations. The advanced beta reputation 
assessment is employed to encourage the good 
behavior on the information sharing in peer to peer 
systems. Finally, the ELSIS Mechanism with 
Advanced Beta Reputation Assessment gathers and 
distributes the task in a highly secured manner. 
Advanced Beta Reputation Assessment also develops 
an effective trust mechanism to predict the expected 
relative rate on information sharing. 

 

 Query Requested for information sharing 

 Response message to requested Query 
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3.1 Complex indexing Structure for Balancing Load: 
The complex indexing structure in ELSIS 

mechanism handles complex information sharing in 
peer to peer systems in order to achieve the optimal 
resource capability with maximal throughput rate. 
The ELSIS mechanism evaluates the load to be 
shared at the initial stage. As the individual load goes 
above the requested load in the existing work the 
peer is imbalanced. Using ELSIS mechanism, the 
peer is balanced by introducing a Region Sensitive 
Information Hashing concept. The region (i.e., 
neighboring node) is measured in peer to peer system 
and the nodes are split as the pair of peers to share 
the task. Followed by this, the task is shared and load 
is balanced in our proposed work with minimal 
neighbor search time. In order to arrive at the 
requested load factor in peer to peer system, the 
ELSIS mechanism initially obtains the loads shared 
between the nearby nodes. Then the requested load 
factor �� is balanced in peer to peer system by 
summing up the loads shared between the nearby 
nodes. Peer to peer system load balancing is 
formularized as given below,  

 

Load Balancing = ∑ l i b i j  ≤ Rj ienode                 (1) 
 
As mentioned in (1), the load balancing is said to 

occur if the requested load factor �� is less than the 
individual load ‘�� ’ with the binary variables ‘�’ of 
the node ‘�’ and ‘�’. In this manner, using ELSIS 
mechanism, the peer to peer system finds a way to 
move from the imbalanced load factor to the 
balancing load factor using Region Sensitive 
Information Hashing. Region Sensitive Information 
Hashing is briefly explained in section 1.1.1.  
 
3.1.1Region Sensitive Information Hashing: 

Region Sensitive Information Hashing offers a 
minimal neighbor time search by hashing the highly 
similar nodes. Initially, it obtains the random 
projection of tasks and performs the sharing 
operation. The binary hamming space is used in 
mapping a b-bit vector dimensional nodes named 
hash key in ELSIS Mechanism. Each hash key ‘k’ 
satisfies the region sensitive informational hashing 
property as given below, 

 
Probability [ h(bi) = h(bj)] = Similarity (bi,bj)         (2) 

 
Where, ℎ	��
 is the hash binary variable of the 

node ‘�’ and ℎ���� is the hash binary variable of the 
node ‘�’ with is ��������� 	�� , ��
  being the 
similarity function of interest to be measured using 
ELSIS Mechanism. The hash sensitive function 
ℎ�	�
produces the hash code of the neighboring 
regions as given below,  

 

ℎ�	�
 =  � 1,      �� �������     � ≥ 0
0                    , ��ℎ��!�� "                      (3) 

 
As mentioned in (3), if the region space 

�������provides a hash binary region space with 
greater than zero, the hash sensitive function is 
considered as 1 otherwise it is considered to be 0. 
The hyper plane separating the region space in (3) is 
clearly illustrated with binary regions to balance the 
load with minimal neighbor peer node search time. 
The algorithmic step of the ELSIS Mechanism is 
described as,  

Algorithm Region Sensitive Information 
Hashing 

Input Number of nodes to be considered, binary 
variables of nodes,  

Output Hyper plane separates the region space to 
identify the neighbor search node with minimal time 
factor 

1: i, j ← 0  
2: while i, j < n do 
3: Determine ‘k’ keys with region sensitive 

informational hashing using  
4: Probability [h(bi)=h(bj)]= similarity (bi,bj) 
5: Obtain random projection of task with binary 

hamming space with hyper plane region space 
6: if regionr b ≥ 0 then hr(x) = 1 
7: if regionr b ≤ 0 then hr(x) = 0  
8: End if 
9: End if 
10: end while 
 
The above algorithmic steps describes each node 

in peer to peer system that handles  a portion of hash 
space and is responsible for storing certain range of 
keys. The key based neighbor search for load 
balancing reduces the time factor. The ELSIS 
Mechanism returns the IP address as an identity of 
the node storing the object with that key to improve 
the throughput level. Routing is based on region 
sensitive information hashing system in proposed 
peer to peer system.   
 
3.2. Advanced Beta Reputation Assessment: 

The trust based security scheme in ELSIS 
Mechanism works in conjunction with Advanced 
Beta Reputation Assessment. Advanced Beta 
Reputation Assessment relies on Bayesian 
formulation to maintain the trust level on information 
sharing. Let us consider the Bayesian formulation 
with prior probability of binary events comprising of 
‘i’ and ‘j’ nodes. The beta distribution in ELSIS 
Mechanism f (probability| i, j) is expressed in gamma 
function  as, 

 

#��� $�����%���� &%�'���� �	(����������|�, �
 =  ℾ	�+�

ℾ	�
+ℾ	�
  (��,-	1 − (�
�,-            (4) 
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The beta distribution function ‘�′ with 
probability ‘(�’ is measured to maintain the security 
level. In (4), the node ‘�’ and ‘�’ in peer to peer 
system is measured with gamma functional value to 
maintain the trust in ELSIS Mechanism. The 

probability expectation value in ELSIS Mechanism 
with beta distribution assessment is formularized as 
given below,  

/�(�'��0 1����� ��%�� /	(�
 = �	 �
�+�
   	5)

The expected assessment security result on 
information sharing ‘/’ is observed in (5) using the 
binary variable process of peer node ‘�’ and ‘�’. The 
possible outcome with beta function takes the 
relative frequency range to estimate the frequency 
range. The flow process involved in the design of 
Advanced Beta Reputation Assessment is illustrated 

in Figure 3. As illustrated in figure 3, initially, the 
information sharing nodes are collected. The trust 
computation is evaluated using the Beta Distribution 
function. Followed by this, the condition regarding 
the expected value is checked. If the expected value 
is attained, then high security is said to be maintained 
on information sharing. 

  
 
 
 
 
 
 
 
 
 
  
 
 
 
 No  
 No 
 
 
 
 yes 
 
        
 
 
            
 
 
 
 

Fig. 3: Advanced Beta Reputation Assessment Flow Process 
 
With the help of Advanced Beta Reputation 

Assessment, the work produces both the positive and 
negative feedback in ELSIS Mechanism. As 
illustrated in Figure 3, the flow process shows the 
assessment of advanced beta reputation operation. 
With this, the (s, ds) are the satisfactory, ‘s’ and 
dissatisfactory ‘ds’ values obtained on assessing the 
beta distribution function. High security towards 
information sharing is obtained using the gamma 
distribution. Bayesian Formulation relates the current 
value with the prior evidence range of the 
information sharing neighboring nodes. Bayesian 
rule using ELSIS mechanism is derived for more 
probabilistic range of peer to peer nodes with 
maximal throughput range.  

 
IV. Experimental Evaluation: 

Equally Load Spread Information Sharing 
(ELSIS) Mechanism With Advanced Beta 
Reputation Assessment Is Experimented Using NS2 
Simulator. To Summarize The System, The Load 
Balancing Is Performed In The Peer To Peer 
Network Using Proposed ELSIS Mechanism. The 
Result Percentage Is Compared Against The Existing 
Incentive Mechanism For P2P File Sharing (IM-P2P) 
[1] And Bittorrent-Like Vod Approaches (Bittorrent-
Vod) [2]. We Evaluate These Three Methods Over A 
Set Of Networks With The Number Of Nodes 
Ranging From 10 To 70. For The Same Number Of 
Nodes, We Used Destination Sequence Based 
Distance Vector (DSDV) Routing Protocol In Peer 
To Peer System With Predefined Information And 
Run These Methods Over Them To Obtain The 
Average Results. In Each Network, The Sensor 
Nodes Are Randomly Distributed On A 100 M * 100 

Collects the information sharing nodes 

 

 

Evaluate Trust Computation with 

Beta Distribution Function  

Maintain high security on 

Information sharing 

Advanced Beta Reputation Assessment 

If expected 

value attained?  

Start 

Stop 
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M Square With Experiments Performed In 
Simulator. The Transmission Radius Of All Nodes
R = 15 M. The Simulation Of 25 Milliseconds Is 
Taken To Carry Out Single Process Of Information 
Sharing From Source To Destination. 
Random Way Point (RWM) Model, Each Mobile 
Node Moves To An Irregularly Chosen Location. 
The RWM Uses Average Number Of Mobile Nodes 
For Scheduling The Nodes. The 
With An Arbitrarily Selected Speed Contains A 
Predefined Quantity And Speed Count. 
Minimum Moving Speed Of Is About 3.0 M/S Of 
Each Task Transfer To The Nearby Node. 
Experiment Is Conducted On The Factors Such As 
System Fairness Rate, Throughput Rate, Continuity 
Indexing Performance Rate, Information Sharing 
Delay, And Security Level. 

 
 

 
Fig. 4: System Fairness Rate Versus Network Size

 
Figure 4 shows the system fairness rate under 

two node correlation settings (i.e., for i and j)
this figure it is evident that the results of the 
proposed ELSIS mechanism are very close to those 
of the existing IM-P2P [1] and BitTorrent
under all conditions with node size ranging from 10 
to 70. This demonstrates that the 
Reputation Assessment determines the good system 
fairness rate since beta distribution function is used 
in peer to peer networks.  

We also see from the figure that the 
fairness rate obtained by ELSIS mechanism is 9 
% and 20 – 47 % of that obtained by 
BitTorrent-VoD. In specific, the system fairness rate 
returned by ELSIS mechanism increases
the network size grows, while those of
BitTorrent-VoD decrease continuously. The reason is 
that the overall information sharing from 
proportional to the number of nodes in the 
peer network. Therefore, it is expect
system fairness rate decreases with the increase of 
network size.At the same time, the increase of nodes 
in the peer to peer network also drives the network 
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V. Results Analysis Of Elsis Mechanism
Equally Load Spread Information Sharing 

(ELSIS) mechanism with Advanced Beta Reputation 
Assessment is compared against the existing 
Incentive Mechanism for P2P file sharing (IM
[1] and BitTorrent-like VoD approaches (BitTorrent
VoD) [2]. The experimental results using NS2 are 
compared and analyzed with the help of graph form 
given below for system fairness rate, throughput rate, 
neighbor search time on balancing the load and 
information sharing delay.  
 
5.1. Impact of System Fairness Rate

System fairness rate using ELSIS mechanism 
measures the rate at which the fairness or 
information sharing is achieved using 
Reputation Assessment with the aid of Bayesian 
formulations and expected assessment results (5).

Fairness Rate Versus Network Size  

Figure 4 shows the system fairness rate under 
i.e., for i and j). From 

it is evident that the results of the 
are very close to those 

P2P [1] and BitTorrent-VoD [2] 
conditions with node size ranging from 10 

. This demonstrates that the Advanced Beta 
Reputation Assessment determines the good system 

beta distribution function is used 

We also see from the figure that the system 
ELSIS mechanism is 9 – 46 

of that obtained by IM-P2P and 
system fairness rate 

ncreases gradually as 
the network size grows, while those of IM-P2P and 

decrease continuously. The reason is 
information sharing from source is 

proportional to the number of nodes in the peer to 
network. Therefore, it is expected that the 

with the increase of 
, the increase of nodes 

network also drives the network 

topology from sparse to dense, which 
changes. First, the distance betwee
nodes becomes smaller, so 
needs trust based security scheme to send 
neighbor regions. Second, the data correlation 
between neighboring regions 
result, the mapping using binary hamming spac
maintain the security and trust level, resulting in the 
increased system fairness rate. 
caused help in increasing the system fairness rate
However, IM-P2P [1] and BitTorrent
take advantage of this feature and the 
rate obtained by using both the methods 
continuous manner with the increase in the 
size. 
 
 
 
 
5.2. Impact of Throughput rate

The throughput rate 2ℎ��%�
mechanism measures the number of tasks being 
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Equally Load Spread Information Sharing 
IS) mechanism with Advanced Beta Reputation 

Assessment is compared against the existing 
Incentive Mechanism for P2P file sharing (IM-P2P) 

like VoD approaches (BitTorrent-
The experimental results using NS2 are 

zed with the help of graph form 
given below for system fairness rate, throughput rate, 
neighbor search time on balancing the load and 

System Fairness Rate: 
using ELSIS mechanism 

measures the rate at which the fairness or 
information sharing is achieved using Advanced Beta 
Reputation Assessment with the aid of Bayesian 
formulations and expected assessment results (5). 

 

topology from sparse to dense, which results in two 
. First, the distance between neighboring 

 the neighboring node 
trust based security scheme to send data to its 

s. Second, the data correlation 
regions becomes higher, as a 

mapping using binary hamming space 
maintain the security and trust level, resulting in the 
increased system fairness rate. Both the changes 

in increasing the system fairness rate. 
P2P [1] and BitTorrent-VoD [2] fail to 

take advantage of this feature and the system fairness 
rate obtained by using both the methods drops in a 
continuous manner with the increase in the network 

Throughput rate: 
��%��(%� using ELSIS 

mechanism measures the number of tasks being 
567�86�9:over a defined 
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period of time 2���. It is measured in terms of 
 
  Number of tasks monitored

Throughput = _________________________________
 
   Time  
    

Fig. 5: Throughput rate versus network size
 
Figure 5 shows the throughput 

peer network. We can see that ELSIS mechanism 
better throughput results than IM
BitTorrent-VoD. For ELSIS mechanism, the 
throughput rate is comparable to that of the 
under higher node size, but is higher than 
VoD under lesser node size.Also from the figure it is 
illustrative that the throughput rate observed 
gradually increases, but maximization of throughput 
rate is achieved at higher node size that ranges from 
50 to 70 using ELSIS mechanism. This is because of 
the application of information sharing with 
acceptable user response that not only handles 
dynamic changing of information but also avoid 
overheating by balancing the workload task. This as 
a result improves the throughput between the 
neighbor nodes in peer to peer system while sharing. 
The throughput rate of improvement observed using 

 

 
Fig. 6: Neighbor Search time on balancing the load versus iterations performed

 
In addition to the effectiveness of the 

mechanism in terms of throughput rate
efficiency of the ELSIS mechanism in terms of 
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It is measured in terms of megabits per second as given below

monitored 

= _________________________________                

Throughput rate versus network size 

throughput rate in peer to 
ELSIS mechanism has 

throughput results than IM-P2P and 
ELSIS mechanism, the 

is comparable to that of the IM-P2P 
, but is higher than BitTorrent-

Also from the figure it is 
illustrative that the throughput rate observed 
gradually increases, but maximization of throughput 
rate is achieved at higher node size that ranges from 

This is because of 
the application of information sharing with 
acceptable user response that not only handles 

changing of information but also avoid 
overheating by balancing the workload task. This as 

the throughput between the 
neighbor nodes in peer to peer system while sharing. 
The throughput rate of improvement observed using 

ELSIS mechanism is 13 – 34 % when compared to 
IM-P2P and 17 – 49 % compared to BitTorrent
 
5.3. Impact of Neighbor Search
the load: 

The neighbor search time on balancing the load 
using ELSIS mechanism measures the time taken to 
search the neighbor nodes in neighbor region space 
using Region Sensitive Information Hashing. 
Therefore, the neighbor search time 
3���ℎ���	;���'�8�59on balancing the load is the 
time taken to balance with the binary variables ‘
the node ‘�’ and ‘�’ as given in (1). It is measured in 
terms of milliseconds.  
 
Neighbor Searchtime = Time (Load Balancing)

Neighbor Search time on balancing the load versus iterations performed 

In addition to the effectiveness of the ELSIS 
mechanism in terms of throughput rate, the 
efficiency of the ELSIS mechanism in terms of 

neighbor search time on balancing the load is also 
measured. Figure 6 shows the 
obtained by the ELSIS mechanism for various 
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as given below.  

                                (6) 

 

34 % when compared to 
49 % compared to BitTorrent-VoD. 

Neighbor Search Time on balancing 

The neighbor search time on balancing the load 
using ELSIS mechanism measures the time taken to 
search the neighbor nodes in neighbor region space 

Region Sensitive Information Hashing. 
Therefore, the neighbor search time 

on balancing the load is the 
with the binary variables ‘�’ of 

’ as given in (1). It is measured in 

= Time (Load Balancing)        (7) 

 

neighbor search time on balancing the load is also 
shows the neighbor search time 

the ELSIS mechanism for various 
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number of iterations (5, 10, 15, 20, 25, 30 and 35).
The neighbor search time is computed at each 
iteration and observes that the ELSIS mechanism 
using Region Sensitive Information Hashing 
algorithm converge to optimal values efficiently
a linear increase in the search time
iterations required for the network 
to over 58 % and 96 % of the optimal values is 5, 
15, and 35 iterations respectively for network size 
ranging from 10 to 70 nodes. The effectiveness of the 
ELSIS mechanism is also observed from Fig
which shows the normalized neighbor search time in 
peer to peer network for different 
case of the existing methods, IM
BitTorrent-VoD, the neighbor search time observed 
is not linear, and shows an increase in the search time 
followed by a decrease for different iterations. This is 

 

 
Fig. 7: Information Sharing Delay versus number of iterations

 
Figure 7 illustrates the effect of the information 

sharing delay on the hash binary variable for two 
nodes ‘i’ and ‘j’. From the figure it is illustrative that 
as the number of iterations increases, the peer to peer 
network the effect of traffic changes due
information sharing delay which affects the value of 
the load balancing factor. From the figure it can also 
be noted that as the number of iterations increases, 
the information sharing delay increases. However, 
the calculated fair share delay conve
optimality with higher number of iterations. The 
reason is that with the application of hash binary 
variable, the information sharing delay is reduced. In 
addition, the hash sensitive function uses hyper plane 
that provides a hash binary region spa
determining the binary values. As a result, efficient 
balancing of load takes places reducing the 
information sharing delay by 14 – 51 % compared to 
IM-P2P and 32 – 52 % compared to BitTorrent
respectively.   

 
Conclusion: 

In this paper, we have presented an 
Load Spread Information Sharing (ELSIS) 
mechanism with Advanced Beta Reputation 
Assessment to improve the throughput on 
information sharing in peer to peer networks. 
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5, 10, 15, 20, 25, 30 and 35). 
neighbor search time is computed at each 

ELSIS mechanism 
using Region Sensitive Information Hashing 
algorithm converge to optimal values efficiently with 

e. The number of 
iterations required for the network size to converge 

of the optimal values is 5, 10, 
iterations respectively for network size 

0 nodes. The effectiveness of the 
served from Figure 6 

neighbor search time in 
different network sizes. In 

case of the existing methods, IM-P2P and 
VoD, the neighbor search time observed 

is not linear, and shows an increase in the search time 
followed by a decrease for different iterations. This is 

because the ELSIS mechanism using Region 
Sensitive Information Hashing efficiently maintains 
the mapping with the key value. Moreover, the 
region (i.e., neighboring node) is measured with 
which the nodes are then split to share the task. As a 
result, the task is shared and load is balanced with 
minimal neighbor search time and improvement 
observed by 12 – 58 % compared to IM
– 96 % compared to BitTorrent
 
5.4. Impact of information sharing delay

The metric information sharing delay using 
ELSIS mechanism measures the time taken to 
identify the delay propagation during the sharing of 
information between the nodes in peer to peer 
networks. 

Information Sharing Delay versus number of iterations 

Figure 7 illustrates the effect of the information 
sharing delay on the hash binary variable for two 
nodes ‘i’ and ‘j’. From the figure it is illustrative that 
as the number of iterations increases, the peer to peer 

fic changes due to the 
information sharing delay which affects the value of 

From the figure it can also 
be noted that as the number of iterations increases, 
the information sharing delay increases. However, 
the calculated fair share delay converges to 
optimality with higher number of iterations. The 
reason is that with the application of hash binary 
variable, the information sharing delay is reduced. In 
addition, the hash sensitive function uses hyper plane 
that provides a hash binary region space in 
determining the binary values. As a result, efficient 
balancing of load takes places reducing the 

51 % compared to 
52 % compared to BitTorrent-VoD 

In this paper, we have presented an Equally 
Load Spread Information Sharing (ELSIS) 
mechanism with Advanced Beta Reputation 
Assessment to improve the throughput on 
information sharing in peer to peer networks. By 

exploiting the special structure of the 
network, we have proposed a 
Information Hashing to minimize the neighbor 
search time. Next, with the introduction of Advanced 
Beta Reputation Assessment not only achieves 
security but also improves the trust level. 
probability conditions are derived and a 
sensitive information hashing 
accordingly. The two step model, complex 
information structure for balancing the load and 
advanced beta reputation assessment based on beta 
distribution function resu
improvement over the state-
terms of system fairness rate, information search 
time, neighbor search time and throughput rate. Two 
widely used state-of-the-art methods namely, 
P2P and BitTorrent-VoD were compared 
the secure information sharing. The 
results show that the proposed ELSIS mechanism is 
better than the two other state-
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