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INTRODUCTION
 

Mobile ad-hoc networks have gained special 
attention from the research centres. It is self
configuring, infrastructure fewer networks
devices (e.g., portable computers, personal
assistants [PDAs] etc.) are connected without wires. 
In these networks each mobile node can act as a 
client, server and a router. The network topology 
changes frequently because of power limitations and 
nodes mobility. Mobile networks consists 
of nodes distributed over geographical area that 
dynamically changes their positions and able to 
move or leave the network freely. The data must be 
routed via intermediate nodes using multi
wireless links because of limited radio propagation 
range of nodes. 

Service discovery is a crucial feature for the 
usability of mobile networks. It automatically allows 
devices to locate network services with attributes and 
to advertise their own capabilities to the rest of the 
network, query about services provided by other 
entities and select the most appropriately matc
services and bind the services. 

In mobile ad-hoc networks, to improve the 
performance, it is very important to balance the load. 
Load balancing is a method to distribute workload 
across multiple paths, to achieve optimal resource 
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ABSTRACT 
Service discovery studies in mobile networks that guarantee to fulfil the requirements 
of service requesters are very important. In existing system, service discovery in mobile 
network does not guarantee to the load balancing on routing path between servic
providers and service requesters. For efficient service discovery in mobile network, it is 
very important to balance the load among the service providers to give the better 
service for each request without delay. Arrival of service request is Poisson wit
We assume that the service discovery would permit the service requester to connect 
service provider through less congested routing path. The service time for service is 
exponentially distributed with mean 1/μ. Applying Markov process concept to o
the steady state distribution of the entire system which is very useful to balance the load 
among the service providers and service requesters. 
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INTRODUCTION  

hoc networks have gained special 
attention from the research centres. It is self-

fewer networks of mobile 
computers, personal digital 

are connected without wires. 
each mobile node can act as a 

client, server and a router. The network topology 
changes frequently because of power limitations and 
nodes mobility. Mobile networks consists of number 
of nodes distributed over geographical area that 

hanges their positions and able to join, 
leave the network freely. The data must be 

routed via intermediate nodes using multi-hop 
wireless links because of limited radio propagation 

Service discovery is a crucial feature for the 
of mobile networks. It automatically allows 

devices to locate network services with attributes and 
to advertise their own capabilities to the rest of the 
network, query about services provided by other 
entities and select the most appropriately matched 

hoc networks, to improve the 
performance, it is very important to balance the load. 
Load balancing is a method to distribute workload 
across multiple paths, to achieve optimal resource 

utilization, maximize throughput, avoid overload, 
increase network life time and
time. MANET consists of more number of SPs and 
all SPs contains same service then we need to 
provide the load balancing between the SP and SR 
while satisfying the SR needs. 

 
Description Of The  Proposed Lbsdp Algorithm

Our proposed load balancing in s
discovery protocol (LBSDP) 
such as (i) cluster head election
advertisement phase, (iii) service request propagation 
phase(iv) service reply generation phase, 
service reply propagation phase. 

 
(i) Cluster head election: 

In cluster head node election phase, a head node 
is selected from the network among the different 
nodes. Cluster is managed by a cluster head node. 
Cluster head selection (ServElec message) is not a 
continuous one and it is invoked rarely when the 
new node join in the cluster or moved from the 
cluster. Initially, each node broadcasts a beacon 
messages to notify its presence to the neighbors. 
First identify the cluster head node which manages 
the services on a cluster. On the other hand, perform 
a distributed basis setting up a relationship between 
the aforesaid central nodes (CHNs’) on a Mobile Ad 
Hoc network. Cluster Head Node has been defined 
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Balancing on service Provider and Service 

Service discovery studies in mobile networks that guarantee to fulfil the requirements 
of service requesters are very important. In existing system, service discovery in mobile 
network does not guarantee to the load balancing on routing path between service 
providers and service requesters. For efficient service discovery in mobile network, it is 
very important to balance the load among the service providers to give the better 
service for each request without delay. Arrival of service request is Poisson with rate λ. 

service discovery would permit the service requester to connect 
service provider through less congested routing path. The service time for service is 

Applying Markov process concept to obtain 
the steady state distribution of the entire system which is very useful to balance the load 
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Balancing on service Provider and 

throughput, avoid overload, 
fe time and minimize response 

MANET consists of more number of SPs and 
all SPs contains same service then we need to 
provide the load balancing between the SP and SR 

 

Description Of The  Proposed Lbsdp Algorithm: 
Our proposed load balancing in service 

(LBSDP) hasfour main phases 
head election, (ii) service 

ice request propagation 
ly generation phase, and (v) 
tion phase.  

In cluster head node election phase, a head node 
selected from the network among the different 

nodes. Cluster is managed by a cluster head node. 
Cluster head selection (ServElec message) is not a 
continuous one and it is invoked rarely when the 
new node join in the cluster or moved from the 

ially, each node broadcasts a beacon 
messages to notify its presence to the neighbors. 
First identify the cluster head node which manages 
the services on a cluster. On the other hand, perform 
a distributed basis setting up a relationship between 

aid central nodes (CHNs’) on a Mobile Ad 
Hoc network. Cluster Head Node has been defined 



40                                                                                M Buvana et al, 2015 
Advances in Natural and Applied Sciences, 9(13) September 2015, Pages: 39-49 

 
for the use of service discovery, but the 
responsibilities of this node could go away from the 
service discovery, to act as a supervision node for 
service provisioning. Hence, the election and 
maintenance of the cluster Head Node within a 
cluster is vital. The election could be based on 
several different features that possible CHNs, known 
as nodes, have. Though not all have the same 
importance for taking on CHN responsibility and 
should be weighted accordingly to a decided range. 
The same cost function has to be used on every node 
and, for example, it includes a combination of values 
referring to connectivity, mobility, resources used by 
the node. As a result, the N will be the CHN with the 
higher weight. Offering a dynamic and easily 
reconfigurable method for the election and 
maintenance should be considered for the service 
discovery system setup. It is also important that 
CHN function transfer between the new and former 
nodes could also be performed.The following 
method to select a CHN to check and satisfies the 
following criteria 

• Highest possibility to reside for longer time 
within the cluster. since, cluster member nodes can 
change over time; and 

• Minimum distance from the individual 
member nodes of the cluster. CHN shares their 
service with other CHN whenever it needs using 
cluster head selection method. CHN maintains the 
service list which contains all the available services 
in the particular cluster. 

 
(ii) Service advertisement phase: 

In service advertisement phase, service providers 
send advertisement(ServAdv) messages to their 
neighbouring nodes. Every nodes that joins in the 
network and publishing or advertising their services 
with other nodes and registering their services with 
CHN. SP can periodically distribute their routing 
information and service information with service 
name, service type, service code, service description, 
service documentation, Exp_T to the CHN in the 
cluster. Service and Routing information are kept in 
service table and routing table respectively (shown in 
table 1). The SSN (Service Subordinate Node) is 
either service requestor or service provider to 
advertise the services or query about the services 
depends on their needs. CHN receives the SERADV 
message and maintains the list of all registered 
services contained with description which is offered 
by SP. The list of all services is stored in to the 
service table and the path information in the routing 
table. The services already subsist in the service table 
and the path subsists in the routing table designates it 
is updated respectively. 

 
(iii) Service request propagation phase: 

The Service Request message SREQ message is 
generated and sent by the service requester (SR) that 
needs to identify the service provider (SP) location to 
obtain the preferred service. The SREQ message is 
propagated until it reaches the requested service SP. 
The message contains both routing information and 
discovery information. A service requestor node (SR) 
willing to utilize the service which is available in the 
network has to send the SREQ query that includes 
the service name, type or service code. 

 
(iv)Service reply generation phase: 

In service reply generation phase, service local 
reply (LocRep) messages are sent by every member 
nodes to its cluster head node. A LocRep message 
includes all the service providers that satisfy the 
service request sent by the service requester. The 
head node will receive the information about all the 
service providers inside the desired CR that satisfy 
the requester. At this stage, it generates the reply 
message that will be propagated to the service 
requester. 

 
(v) Service reply propagation phase: 

In service reply propagation phase, service reply 
(ServRep) message is generated by the head node in 
the desired CR. It is propagated toward the service 
requester.In the cluster, CHN provide the reply 
regarding the service details that will pass on through 
the more number of intermediate nodes. Each 
member node forwarding the SREP packet and 
inspect the service description and may choose to 
store one of the service descriptions according to the 
following condition: 

• If the service is matched with the CHN 
service list check the EXP_T, is less than the 
threshold. 

• The node must have the sufficient space to 
store the SREP. 

The service is offered by the SP is not more than 
the H hops away from the Service Request node 
(SR). 

To balance the load among the service provider 
and service requester we construct a markov process 
according to the arrival of the requester node and 
service time of the server in the system. We also 
provide a steady state probability distribution of the 
states to obtain the load balancing among the 
requester and provider nodes by satisfying the 
performance attributes in order to guarantee a good 
service quality of the system. 

 
Formal Description of Lbsdp: 

In Table I, We formally describe the proposed 
load balancing in service discovery protocol by 
means of pseudo code 
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Table I: Protocol For Lbsdp 

Protocol for LBSDP 
Case A. Ni has a service to advertise: 
Step A1. Periodically (Every Advertisement): Send the advertisement message in nhops. 
 
Case B. Nkneeds to find a service s: 
Step B0. Repeat (3 times or until at least one service reply ServRep message is received) 
Step B0.0.Nk sends a location-based service    request ServReq  to its correspondent  head node. 
Step B0.1. Wait for a predetermined period of time. 
End Repeat 
Step B1. if (ServRep message received) then 
Step B1.0. GOTO Step C0. 
Step B2.else 
Step B2.0. Exit: Service not found 
Step B3.end if 
 
Case C.Nk receives a service reply : 
Step C0. Store service provider information. 
Step C1. Extract service provider routing information. 
Step C2. Establish the connection with the provider. 
  
Case D. receive a service advertisement message ServAdv message from a Ni: 
Step D0. The Service Module updates the service information table. 
Step D1. The Routing Module updates the routing table. 
Step D2. Forward the NPD(Node proactive discovery) message. 
Step D3. end  
 
Case E. receive election IDReqmsg from head node(CHN) : 
Step E0. if node is inside the CR then 
Step E0.0. Node checks its current state 
Step E0.1. if node is not in Processing IDReq, nor in Leader IDReq, nor in Follower IDReqthen 
Step E0.1.0 Node generates an election IDReq message. 
Step E0.1.1 Node includes its distance to the origin of CR in the election IDReq msg. 
Step E0.1.2 Node broadcasts the election IDReq message. 
Step E0.1.3. Node becomes in the state Processing IDReq. 
Step E0.2. end if 
Step E1. end if 
 
Case F. node is in the Leader IDReq state and receives all local replies from its children: 
Step F0. Node generates the ServRep 
Step F1.Send the service reply message ServRep to requester node. 
 
Case G. receives service reply message ServRep from CHN : 
 Step G0. if CHN is the corresponding router of the service requester then 
Step G0.0.Send reply to requester node.  
Step G1.else 
Step G1.0.The integrated module separates the service information from the routing information. 
Step G1.1.The routing module determines the next hop to the destination. 
Step G1.2. The service module caches the service information in the service table. 
Step G1.3.Send the reply message to the next hop node. 
Step G2. end if 

 

 
Related Work: 

In Light-weight Service Discovery Protocol for 
Ad Hoc Networks[1], this protocol elect stable nodes 
as virtual backbone nodes based on stability 
constraints such as residual battery power, average 
node velocity, effective degree (total number of 
neighbors), available processing capacities and the 
period of residence in the transmitter’s range of 
transmission. Only backbone nodes maintain the list 
of services available in the network. It does not 
consider partitioning in the network. Only 80% of the 
message signaling was observed in the network. 
Nodes are not balanced while distributing their 
services. 

In Dynamic access clustering selecting 
mechanism based on Markov decision process for 
MANET [2], based on the analysis of cluster 
selecting for the roaming nodes in MANET, a novel 
selecting mechanism, which is named as DASM, is 
proposed. Considering the performance improvement 
and the cost when the mobile node of the system 
accesses the different cluster, this mechanism makes 
the mobile nodes get better general utility such as 

more reliability and stability of the link and more 
communication bandwidth. 

In Adaptive and Efficient Load Balancing 
schemes to Achieve Fair Routing in Mobile Ad hoc 
Networks[3], it uses techniques called ant-based load 
balancing scheme toavoid congestion and reduces the 
chances of load imbalance by distributing traffic but 
it does not offer optimal paths to the destination. 

In Mobility and Load aware Routing protocol 
for ad hoc networks [4],aMobility and Load aware 
Routing (MLR) scheme that utilizes the speed and 
the routing load of the nodes to reduce the effects of 
the broadcast storm problem. MLR avoids routing 
through high speeds and congested nodes to discover 
more stable routes. The decision to whether 
broadcast or drop the packet’s request is decided by a 
Markova Decision Process. This scheme can be 
combined with any ad hoc reactive routing protocol 
to make it more efficient and scalable but it does not 
reduce the traffic in the network.  

In load balancing policy for distributed web 
service [5], a distributed web service (DSWs) 
technique is used to minimize the bandwidth 
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consumption. In service discovery architecture of 
mobile ad hoc network with AODV-SD [6], an ad 
hoc on demand vector is a techniquewhich can be 
adopted to work in any environment, flexible and 
efficient. It not only pull the service provider 
information on demand, but a node will also be 
pushing the service advertisements periodically along 
with route information. It does not provide an 
appropriate route from consumer to service provider. 

 
System Model: 

The cluster contain number of mobile nodes and 

the corresponding wireless links define the 
connectivity graph G= (N, E). WhereN (G) is the set 
of mobile nodes and E(G) is the set of radio links 
between the mobile nodes. We also define a set of all 
clusters that compose the connectivity graph as 
follows: C(G)={CH1,CH2…CHm}. 

The nodes are organized into clusters based on 
energy consumption and distance to the center of 
cluster region. Each cluster has an aggregator or 
cluster head denoted as CH and a set of nodes. An 
example of CH and member nodes is shown in below 
figure1:

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Cluster head node       Service requester 
 
Service provider         Neighbour nodes 
 

Fig. 1: Diagram for CH and member nodes 
 
Modeldescription: 

In this model, we consider a sequential queue 
consists of two single-servers with queues in series. 
Both servers are having finite capacity of waiting 
spaces S1 and S2 (the requesters under service in both 
servers are included) respectively. Arrival of the 
requester node at the first server is a Poisson with 
rate λ.  

The service time of both the servers are treated 
as exponential with means 1/µ1 and 1/µ2. Suppose the 
waiting space of type II server is fully occupied, the 
type-I server is blocked and the new arrivals will 
wait for service in the first queue. 

Even though the waiting space is available in 
type II server and the service is not completed by the 
first server, the customer may possible to leave from 
the first queue and we assume that the reneging is 
also treated as a Poisson with rate γ. We also assume 
that there is no reneging in the second queue to avoid 
the complexity. 

Our aim is to minimize the congestion based on 
the cost by using Markov decision process concept. 

 
Notations: 

The following notations are used in describing 
the system:

 
 

C1    Type I server of the system. 
C2    Type II server of the system. 
λ  Arrival rate of the requester to the system. 

γ  Reneging rate of the requester from s1. 
w1   Waiting cost for each requester at s1. 

w2     Waiting cost for each requester at s2. 
s1           Waiting space of the Type I server. 
s2     Waiting space of the Type II server. 
μ1    Service rate of the requester at C1. 
μ2   Service rate of the requester at C2. 

S1(t)  Number of requesters waiting in S1 at a time‘t’. 
S2(t)  Number of requesters waiting in S2 at a time‘t’. 

 
Assumptions: 

Consider the sequential queue with two single 
servers C1 and C2 having waiting spaces with finite 
capacity s1 and s2. The arrival of the requester node is 
a Poisson with rate λ.  

The service time in both the servers are treated 
as exponential with means 1/μ1 and 1/μ2 respectively. 
Due to the arrival rate and service rates, the 
following difficulties will be occurred.  
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Suppose the waiting room of type II server is 

fully occupied, the type I server is blocked at C1. So 
that the requester node those who are newly enter for 
first service will wait in the first queue. However the 
waiting space is available in the second queue but the 
service is not completed at C1; the requester may also 
be waiting at the first queue.  

In this situation the impatient requester node 
may leave from the first queue and we assume that 
the requester reneging as a Poisson with rate γ. We 
also assume that there is no reneging in the second 
queue to avoid the complexity. 

 
Analysis: 

In this model, the Markova decision process 
concept is applied to find the optimal average cost 

for cluster maintenance. Let S1 (t) and S2 (t) be the 
number of requesters waiting in the first queue and 
the second queue of the system at time‘t’.  

It is considered as a two dimensional continuous 
time Markov chain {(S1(t), S2(t)), t ≥ 0} having state 
space  I={( i , j); 0 ≤ i ≤ s1, 0 ≤ j ≤ s2}, where s1 and 
s2 are the maximum capacity of waiting spaces in 
both queues. 

The environment changes, the state of the 
system moves from one state to any one of the 
neighbourhood state. Changes occurred in the state 
when a requester arrives or service is completed in  

C1 or service is completed in C2 or a customer 
reneging from the first queue. 

The possible transitions and the corresponding 
instantaneous rates are given in the table below.

 
 From To Rate 

(i, j) (i+1, j) λ 

(i, j) (i-1, j+1) µ1 

(i, j) (i, j-1) µ2 

(i, j) (i-1, j) γ 

 
The infinitesimal generator Q is given based on the lexicographical ordering of the state space I= {(i, j); 0 ≤ 

i ≤ s1, 0 ≤ j ≤ s2. 
 
 The infinitesimal generator Q is given below. 

 
A B 0 0 0 … 

C A1 B 0 0 … 

0 C A1 B 0 … 

0 0 C A1 B … 

: 
: 

: 
: 

: 
: 

: 
: 

: 
: 

… 

0 0 0 0 C B1 

  
Where,  

A B 0 0 0 … 

C A1 B 0 0 … 

0 C A1 B 0 … 

0 0 C A1 B … 

: 
: 

: 
: 

: 
: 

: 
: 

: 
: 

… 

0 0 0 0 C B1 

 
Where, 

 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 

A= 

-λ 0 0 0 … 

µ2 -λ-µ2 0 0 … 

0 µ2 -λ-µ2 0 … 

: : : : : 

A1 = 
 

-λ-µ1-γ 0 0 0 …. 
µ2 -λ-µ1-µ2-γ 0 0 ..... 

0 µ2 -λ-µ1-µ2-γ 0 ..... 

: : : : : 

 0 0 -λ-µ1-µ2-γ 0 

0 0 0 µ2 -λ-µ2-γ 

Q= 

Q= 
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Proposed Methodology: 
Problem Statement: 
Load balancing on service providers and service 
requesters: 

CHN sends the service reply to the SR. Then SR 
propagates the SREP messages to SP to get the 
service. Due to that congestion occurs on the path. 
To avoid them we propose a Markova process model. 

Once the congestion takes place then the 
position of each node using parameters can be 
identified. Based on the parameters like Overload 
Rejection, Reduced Stability, Process Migration, 
Node Utilization and response time, we can govern 
the situation of a node and then we can react as per 
our convenient. 

At once SP node is over loaded SP node will 
find an alternative path to overcome this 
ineffectiveness so that a proper transmission can be 
preceded further. The node should select an exact 
node to transmit so that there won’t be any delay in 
transmission. 

By selecting an exact path for transmission those 
over-loaded functions will be reduced for the node, 
so that the congestion can removed. When we select 
a node to share the load it must of appropriate 
efficient node to suit the loading. Our load balancing 
in service discovery using Markova process is able to 
generate an alternative path less congested than the 
first path in order to establish an efficient 
communication between the service provider and the 
service requester.  

 
Steady state probability transition of Markova 
process: 

In this proposed work, load balancing in service 
discovery would permit the service requester to 

connect the service provider through less congested 
routing path. Arrival of service request is Poisson 
with rate λ. The service time for service is 
exponentially distributed with mean 1/μ. So it is very 
important to balance the load among service provider 
to give the better service for each request without 
delay. By applying Markova process to obtain the 
steady state probability distribution of the entire 
system which is very useful to balance the load 
among the service providers and service requesters 
using rate matrix in each state. 

In this method, during service discovering the 
load balancing among service provider and service 
requester is very important. The node behaves like an 
queue, but the arrival and service rates vary over 
time. 

In addition to the arrival and service processes, 
one defines a so called network process { E(t), t≥0} 
on a finite space { 1,2,…3} with instantaneous 
transition rates Sij, 1≤ i ≠ j≤ m. 

The node controls the arrival and service 
processes as follows: Suppose time t is such that E(t) 
= j, then the arrival rate is λjand the service rate is µj,  

provided that the server is busy at time t. 
Consider the whole system  is a two dimensional 

time Markova chain { N(t), E(t), t≥0} on the state 
space { (n, i); n≥0, 1≤i≤m}, where N(t) is the number 
of  requesters present in the network and E(t) is the 
state of the network at the time t. 

Changes of state occur when the node changes, 
when a new customer arrives, or when a service is 
completed.  

 
The possible transitions, and the corresponding 

instantaneous rate, are given in the table below.

 
Table 1: Possible Transitions 

From To Rate  

(n, i) (n-1,i) μi for n ≥ 1 

(n, i) (n, j) Sij for n ≥ 0, i ≠ j 

(n, i) (n+1, i) λi for n ≥ 0 

 
For example, there is m=3 states in the node and 

the instantaneous rates S12 and S13 are equal to zero. 
In order to display the infinitesimal generator Q of 
the system, it is necessary to define a linear ordering 
of the states. Of particular interest is the 
lexicographical ordering {(0,1), (0,2),…,(0,m),(1,1), 
(1,2),…,(1,m), (2,1), (2,2),…,(2,m),….,(n,1),(n,2),…, 
(n, m),…..}: we first enumerate all the states with 1 
requester, then all the states with 2 requester, etc. 

We shall call by level the subset of all states 
corresponding to a fixed number of requester in the 

system. The levels appear as columns in the diagram 
of Figure 1.3 while the rows in that diagram 
correspond to the various node states. The 
lexicographical ordering corresponds to the 
enumeration of the state’s level by level. 

 
Infinitesimal Generator: 

The infinitesimal generator Q corresponding to 
the diagram of Figure 2 is given below. We have 
labelled each row and column by the corresponding 
state for easy reference. 

γ µ1 0 0 …. 

0 γ µ1 0 ….. 

0 0 γ µ1 ….. 

0 0 0 γ …. 

: : : : : 

λ 0 0 0 …. 

0 λ 0 0 ….. 

0 0 λ 0 ….. 

0 0 0 λ …. 

: : : : : 

B = 

C = 
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Fig. 2: state transition diagram for the M/M/1 queue in a random node. There are 3 node states. The arrows 
represent the possible transitions. 

 
Figure 2 represents the state transition diagram 

for random node and there are four service requesters 
λ= 4( 0,1,2,3) and three node states of the service 
providers μ = 3(1,2,3).The arrows represent the 
possible transitions; for this example, it is assumed 
that s21 and s13 are equal to 0.Arrival of service 

request is Poisson with rate λ. The service time for 
service is exponentially distributed with mean 1/μ. 
So it is very important to balance the load among 
service provider to give the better service for each 
request without any delay. 

 
 
Table 2: Infinitesimal Generator matrix for state diagram 

 
 
Where, q1 = -S12-λ, q2 = -S23-λ, q3 = -S31-S32-λ, 

q4 = -µ-S12-λ, q5 = -μ-S23-λ and q6 = -μ-S31-S32-λ. 
Note: -S12, -S23, -S31-S32 are the diagonal 

elements of the infinitesimal generator S of the 
markov process. 

 

Simulation Results: 

To simulate the reality and simplify the 
complexity of mechanism, the simulation is 
complemented in an example given below, which 
contains four service requesters and three service 
providers that exist simultaneously. Here, we deploy 
50 mobile nodes and form the group of cluster in the 
simulation environment. 

 
 

 
Fig. 3: Deployment of nodes. 
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Fig. 4: Cluster formation 

 
We conduct a concrete set of simulation 

experiments to evaluate the performance of our 
techniques. In our simulation, we consider 3 service 

providers providing the same service and 4 service 
clients requesting the same service. 
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In this section we compare the performance of 

our LSD algorithm and Service Discovery Protocol 
without Load balancing. We implemented our 
proposed LSD on the MATLAB. Simulation 
parameters are shown in table 3. 802.11 MAC is used 
as wireless medium with a data transmission rate of 
11 Mbps and a transmission range of 250 m. DSDV 
routing protocol is used to route the communication 
packets between CHN and the member nodes in the 
network. Let we taken 8 service providers to be 
found in the cluster and offering the service 
requested by the service requestors in the ad hoc 
network. The service requests arrival time follows a 
Poisson process. 

Various test assessment has been carried out to 
evaluate our LSD algorithm. Assume that SRs sends 
the similar service request (SREQs) within the 
cluster. In addition that 6 service providers are placed 
in the same cluster to provide the services for the 
SRs.  In our experiments number of SREQs is 
defined by the number of SRs request. Different 
metrics such as success hit ratio, response time, 
bandwidth, and load are used to evaluate the 
performance of our LSD algorithm with service 
discovery protocol without load balancing (SDP-
WOLB).

 
Table 3: Simulation parameters setup 

Parameter Values 
Transmit antenna gain Antenna/OmniAntenna set Gt_ 1               
bandwidth_ Data Rate 11 Mbps 
Transmit Power  0.031622777         
Receive antenna gain 1               
Channel freq_ 2.472e9          
channel type WirelessChannel 
Radio-propagation model TwoRayGround 
 MAC type 802_11                 
Number of mobilenodes 50 
Number of Cluster Head nodes` 6 
routing protocol DSDV                       
Simulation Time (s) 100 
Simulation Area(m2) 1000 x 1000 
Transmission Range(m) 250 
Interface queue type Drop tail/Priority queue 
Mobility Model Random waypoint 
Mobility Speed 0 – 30m/s 
Traffic Type CBR, UDP 
Initial energy 100 Joules 
Packet size 512 bytes 

 
Figure 2shows that number of SREQ handled by 

the SP inside the cluster. Let we consider 150 request 
sent by the SRs. In the SDWOLB handles 96% of the 
SREQ is handled by SP 2 .But in our LSD every SP 
placed inside the cluster handles at most 10 % of the 
total SREQ generated during the period T. The 
SDWOLB finds the nearest SP to handle the SREQ; 

this information is obtained from the SREP reply 
packet. But in our LSD SREP contains information 
about the lightly loaded node to handle the SREQ 
within the cluster. So 99% of the overall SREQs are 
managed at most 10% by each SP within the cluster. 
This shows that our LSD does well in balancing the 
load among the various SPs. 
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Fig. 2: Evaluation of load balancing on service providers of the LSD
 

Fig. 3: Evaluation of load balancing on CHN  of the LSD and the SD
 
Figure 3 shows that the load balancing on CHs 

within the cluster of SDWOLB and LSD 
correspondingly for 150 SREQ. There are 6 CHs are 
placed inside the cluster. In SDWOLB all the SREQ 
is managed by single CHN ID 7 .But in our LSD 
SREQ is managed equally by all the CH in the 
network if it the respective SR’s cluster CH is 
overloaded. Each CH handles the 30% of SREQ 
messages. Hence, our LSD balancing t
SREQ loads by various CHs in the network.
 
Conclusion: 

In this proposed work, load balancing in service 
discovery would permit the service requester to 
connect the service provider through less congested 
routing path.Considering the performance 
improvement and bandwidth when 
of the system accesses the service provided by the 
service provider. This mechanism makes the mobile 
nodes get better general utility such as throughput, 
response time and waiting time and bandwidth. The 
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response time and waiting time and bandwidth. The 

simulation result shows the better performance 
this mechanism called Markova
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