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Abstract—Ad-hoc networks are an emerging area of mobile computing. There are various challenges that are faced in the

Ad-hoc environment. These are mostly due to the resource poorness of these networks. They are usually set up
in situations of emergency, for temporary operations or simply if there are no resources to set up elaborate
networks. Ad-hoc networks therefore throw up new requirements and problems in all areas of networking.
The solutions for conventional networks are usually not sufficient to provide efficient Ad-hoc operations.
Routing protocol is an indispensable part which ensures the normal operation of Wireless Network and the
highly efficient transmission of information. MANETs are self-organized so routing protocols must be adaptive
to the frequent topology changes. On demand protocols mainly execute the path-finding and communication
process only when it is required, in which the maintenance overhead can be decreased efficiently. Each new
connection demands high delay for connection setup and bandwidth consumption since it requires a new route
discovery process. This paper addresses adjacency matrix-based protocol which helps in the nodes to adjust
itself in a matrix format which helps in reducing the overhead of the routing method. The performance metrics
of the network is compared that of the on-demand routing protocols.
Index Terms—MANET, adjacency matrix, wireless networks
I. INTRODUCTION
Wireless networking is an emerging technology that
allows users to access information and services
electronically, regardless of their geographic position
[1]. Wireless networks are self-configuring network of
mobile routers connected by wireless links. The
routers are free to move randomly and organize
themselves arbitrarily: thus, the network’s wireless
topology may change rapidly and unpredictably.
Wireless Networks have become increasingly popular
in the Network industry.
They can provide mobile users with communication
capability and information access regardless of
locations. As there are frequent topology changes
caused by nodes mobility, the routing protocol for
wireless network must be adaptive. On demand
protocols mainly execute the path- finding and
communication process only when it is required, in
which the maintenance overhead can be decreased
efficiently. Since each new connection requires a new
route discovery process the on-demand routing
mechanism can bring about a high delay for
connection setup and bandwidth consumption [3].
This paper proposes a routing protocol based on
adjacency matrix. Instead of a list of links ("edges" in

the graph representing the network), the connectivity
of the network can be specified using an "adjacency
matrix" in which a non-zero entry at element (i, j)
indicates a connection from node i to node j ("vertex"
i to "vertex" j) The agent node gathers topology
knowledge and creates the adjacency matrix for
topology. All available routes from a source to a
destination can be calculated using the adjacency
matrix which can be updated periodically or on
demand. All the nodes in the network maintain the
adjacency matrix distributed from the agent. The
efficiency and performances of the proposed routing
protocol are verified by network simulations and
performance factors manually.
II. EXISTING PROTOCOLS
A. DSDV
Destination Sequenced Distance Vector is a proactive
routing protocol that solves the major problem
associated with the Distance Vector routing of wired
networks i.e., Count-to-infinity, by using Destination
sequence numbers. Destination sequence number is
the sequence number as originally stamped by the
destination.
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Figure 1: DCDV Protocol architecture
The DSDV protocol requires each mobile station to
advertise, to each of its current neighbors, its own
routing table (for instance, by broadcasting its entries).
The entries in this list may change fairly dynamically
over time, so the advertisement must be made often
enough to ensure that every mobile computer can
almost always locate every other mobile computer. In
addition, each mobile computer agrees to relay data
packets to other computers upon request. At all
instants, the DSDV protocol guarantee loop- free paths
to each destination. Routes with more recent sequence
numbers are always preferred as the basis for making
forwarding decisions, but not necessarily advertised.
Of the paths with the same sequence number; those
with the smallest metric will be used. The routing
updates are sent in two ways: a “full dump” or
incremental update. A full dump sends the full routing
table to the neighbors and could span many packets
whereas, in an incremental update only those entries
from the routing table are sent that has a metric change
since the last update and it must fit in a packet. When
the network is relatively stable, incremental updates
are sent to avoid extra traffic and full dump are
relatively infrequent. In a fast-changing network,
incremental packets can grow big, so full dumps will
be more frequent. The updates can be time triggered
(periodic) or event triggered. When any new or
substantially modified route, information is received
by a Mobile Host, the new information will be
retransmitted soon (subject to constraints imposed for
damping route fluctuations).

Figure 2: Mobile Hotspot protocol

When a stabilized route shows a different metric for
some destination that would likely constitute a
significant change that needed to be advertised after
stabilization. If a new sequence number for a route is
received, but the metric stays the same that would be
unlikely to be considered as a significant change.
Newly recorded routes are scheduled for immediate
advertisement to the current Mobile Host’s neighbors.
Routes which show an improved metric are scheduled
for advertisement at a time which depends on the
average settling time for routes to the particular
destination under consideration. A broken link is
described by a metric of infinity (i.e., any value greater
than the maximum allowed metric). When a link to a
next hop has broken, any route through that next hop
is immediately assigned infinity metric and assigned
an updated sequence number. Since this qualifies as a
substantial route change, such modified routes are
immediately disclosed in a broadcast routing
information packet.
B. AODV
Adhoc on demand Distance Vector routing Protocol is
a combination of both DSR and DSDV. It borrows the
basic on-demand mechanism of Route Discovery and
Route Maintenance from DSR, plus the use of hop-byhop Routing, sequence numbers, and periodic beacons
from DSDV. It uses destination sequence numbers to
ensure loop freedom at all times and by avoiding the
Bellman- Ford” count-to- infinity” problem offers
quick convergence when the ad hoc network topology
changes. Route Requests (RREQs), Route Replies
(RREPs), and Route Errors (RERRs) are the message
types defined by AODV. These message types are
received via UDP, and normal IP header processing
applies. As long as the endpoints of a communication
connection have valid routes to each other, AODV
does not play any role. When a route to a new
destination is needed, the node broadcasts a RREQ to
find a route to the destination. A route can be
determined when the RREQ reaches either the
destination itself, or an intermediate node with a ' fresh
enough' route to the destination. A ' fresh enough' route
is a valid route entry for the destination whose
associated sequence number is at least as great as that
contained in the RREQ. The route is made available
by unicasting a RREP back to the origination of the
RREQ. Each node receiving the request caches a route
back to the originator of the request, so that the RREP
can be unicast from the destination along a path to that
originator, or likewise from any intermediate node that
is able to satisfy the request. If intermediate nodes
reply to every transmission of a given RREQ, the
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destination does not receive any copies of it. In this
situation, the destination does not learn of a route to
the originating node. This could cause the destination
to initiate a route discovery (for example, if the
originator is attempting to establish a TCP session). In
order that the destinations learn of routes to the
originating node, the originating node S HOULD set
the “gratuitous RREP” (' G') flag in the RREQ if for
any reason the destination is likely to need a route to
the originating node. If in response to a RREQ with
the 'G' flag set, an intermediate node returns a RREP,
it MUST also unicast a gratuitous RREP to the
destination node
III. PROBLEM STATEMENT
A. Architectural Design
In our proposed routing protocol, the agent node
collects network topology information and creates the
adjacency matrix. Each node in the network maintains
and utilizes the adjacency matrix information
distributed from the agent for discovering the routes
from a source to a destination. The update of topology
information is governed by the agent node, when
invalid route information is obtained, the agent node
will update the adjacency matrix and advertise the
update to the network.
B. Agent and Adjacency Matrix Creation
The agent node is a distinctive node designed or
implementing the adjacency matrix-based protocol.
Agent node is the initiator for topology discovery
process and it can gather the information and
broadcast the knowledge that represents the network
topology, in the form of an adjacency matrix to all
nodes. In a network, all nodes periodically broadcast a
“Hello “message in order to check the connectivity
with its neighboring nodes. The entire node maintains
a Neighbor Table for neighbor information. The agent
node broadcasts a query message to all neighboring
nodes to collect information about the network
topology. The nodes which receive a topology query
message deliver it to its successive neighbor nodes. If
no
successive
neighbor
nodes,
or
no
acknowledgements received in default wait time or
reply wait time expires, it will send back a reply
message which contains the Node Address, Node’s
Adjacency matrix with its neighbors. On receiving the
reply message, the agent node can obtain one-hop
connection information of that node.

After the establishment of adjacency matrix, the agent
node advertises the adjacency matrix to its
neighboring nodes which rebroadcast it to their
neighboring nodes until every node receives the
message. The agent structure is shown in fig1.If the
nodes receive the advertisement message more than
once, in this case sequence number in message plays a
role. By distribution of adjacency matrix each node in
the network can get the topology and use this
adjacency matrix to find the route between each other
Table 1. Agent Table Structure
AGENT ADRESS
PRECRSOR NODES ADDRESS
WAIT EXPIRE
FLAG
HOP COUNT
SEQUENCE NUMBER
ADJACENCY MATRIX

IV. ANALYSIS AND DESIGN OF ADJACENCY
MATRIX
In the proposed protocol, each node maintains a
neighbor table for neighbor information. The agent
node broadcasts a query message to all the
neighboring nodes to collect information about the
network topology. The nodes which receive a
topology query message deliver it to its successive
neighbor nodes. If it has no successive neighbor nodes
or no acknowledgement received in default wait time
or reply wait time expires, it will send back a reply
message which contains the node Address, node’s
adjacency matrix with its neighbors. On receiving the
reply message, the agent node can obtain one hop
connection information of that node. Finally at the end
of the query process the agent node can get the one hop
adjacency matrix of the whole network topology.
1) Each node maintains a neighbor table for neighbor
information.
2) Agent node broadcasts a query message to all
neighboring nodes.
3) On receiving a topology query message, node
delivers it to its successive neighbors.
4) On receiving the reply message, the agent node can
obtain one hop connection information of that node.
5) Finally, agent node can obtain adjacency matrix of
whole network topology.

C. Adjacency Matrix Distribution and update
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The implementation of adjacency matrix protocol and
finally using this adjacency matrix routes are found
from source to destinations shown below.

network. Figure 4 shows the comparison between
AODV and adjacency matrix protocol.

Fig 4 – No. of nodes vs. No of Messages
VI.CONCLUSION
ENHANCEMENTS

Fig 3 – Adjacency Matrix Protocol
V. RESULTS
AODV protocol needs 78 messages to get to know
about the network whereas the Adjacency matrix
protocol uses just 18 messages.
Table 2- Messages by the network
Number of
Nodes

Messages sent
by AQDV to
get Network
Topology

3
4
5
6

12
28
80
78

Messages sent by
Adjacency
Matrix Routing
protocol to get
Network
Knowledge
6
10
18
18

The above table shows the number of nodes that send
messages to know about the network and the network
topology is shown in fig.3. Clearly it is visible that the
adjacency matrix uses considerably uses a smaller
number of messages when AODV protocol needs 78
messages to get to know about the network whereas
the Adjacency matrix protocol uses just 18 messages.
compared with the AODV protocol. This really
minimizes the overhead incurred by the nodes in the

AND

FUTURE

This paper shows a basic idea of implementing a
routing protocol based on adjacency matrix. The basic
idea of routing using adjacency matrix has been
implemented by using NS2 Finally, the simulation
results verify that, in applications, where we consider
delay as an important factor, DSDV protocol is
preferred and in applications where consistency is
important factor, AODV protocol is preferred. Manual
calculations verify that, in the proposed routing
protocol based on adjacency matrix, gives better
performance by reducing initial connection set up time
and routing overhead.
More rigorous simulations can be done, to obtain
better understanding of these protocols (AO DV, DS
DV, DS R) in more diverse conditions, which may
subsequently help in the development of new
protocols or modification in the existing protocols for
optimum deployment in application specific scenarios.
Modification of the existing protocols, by making use
of this adjacency matrix concept. Implementation of
the protocol in NS2 for clearer cut results regarding
performance and accuracy can be done. One can
extend the idea of using adjacency matrix in wireless
sensor networks also. Modification of the existing
protocols to reduce routing overhead and increase
performance
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