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Abstract
Ad-hoc networks are wireless networks without a fixed 
infrastructure and nodes are randomly distributed in a region 
are moving arbitrarily. In ad hoc networks, however, routing 
becomes a significant concern, because it needs to be handled 
by ordinary nodes that have neither specialized equipment nor a 
fixed, privileged position in the network. These challenges were 
answered with a large number of routing algorithms, but any 
protocol can not be used in any type of ad hoc networks. In the 
performance evaluation of a protocol for an ad hoc network, the 
protocol should be tested under realistic conditions including, but 
not limited to, a sensible transmission range, limited buffer space 
for the storage of messages, representative data traffic models, and 
realistic movements of the mobile users (i.e., a mobility model).In 
this research we compare the reactive and proactive protocols using 
random way point mobility model and have discussed that which 
type of protocols are suitable for which type of networks.
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I. Introduction
Ad-Hoc networks [1-2] are wireless networks without a fixed 
infrastructure, which are usually assembled on a temporary basis to 
serve a specific deployment such as emergency rescue or battlefield 
communication .They are especially suitable for scenarios where 
the deployment of an infrastructure is either not feasible or is not 
cost effective. In infrastructure-based wireless networks, such 
as cellular networks or WiFi, the wireless connection goes only 
one-hop to the access point or the base station; the remainder of 
the routing happens in the wired domain .At most, the decision 
that needs to be made is which base station a mobile node should 
talk to, or how it should handle the transfer from one station to 
another during movement .Routing in the wired domain was long 
considered a mature field, where trusted and reliable solutions 
exist .The infrastructure’s topology, its bandwidth, and its routing 
and switching resources are provisioned to provide a good fit 
with the expected traffic .In ad hoc networks, however, routing 
becomes a significant concern, because it needs to be handled 
by ordinary nodes that have neither specialized equipment nor a 
fixed, privileged position in the network .Thus, the introduction 
of ad hoc networks signaled a resurgent interest in routing 
through the challenges posed by the mobility of the nodes, their 
limited energy resources, their heterogeneity, and many other 
issues. These challenges were answered with a large number of 
routing algorithms [2], and ad hoc routing remains an active and 
dynamically evolving research area.

II. Ad-Hoc Networks Routing Protocols
There have been many existing routing protocols for ad hoc 
networks emphasizing different implementation scenarios 
.However, the basic goals have always been to devise a routing 
protocol that minimizes control overhead, packet loss ratio, and 

energy usage while maximizing the throughput .The routing 
protocols[3] in ad hoc networks can hence be divided into two 
categories based on their underlying architectural framework as 
follows: Source-initiated (reactive or on demand) Table-driven 
(proactive)

A. Source-Initiated Protocols
Source-initiated routing represents a class of routing protocols 
where the route is created only when the source requests a route 
to a destination .A route discovery procedure is invoked when 
the route is requested by the source .Once a route is formed or 
multiple routes are obtained to the destination, the route discovery 
process comes to an end .Route maintenance procedure maintains 
the active routes for the duration of their lifetimes.

B. Dynamic Source Routing (DSR) [1]
One of the most widely referred routing algorithms is Dynamic 
Source Routing (DSR), which is an “on-demand” routing algorithm 
and it has route discovery and route maintenance phases .Route 
discovery contains both route request message and route reply 
messages. In route discovery phase, when a node wishes to send a 
message, it first broadcasts a route request packet to its neighbors. 
Every node within a broadcast range adds their node id to the route 
request packet and rebroadcasts. Eventually, one of the broadcast 
messages will reach either to the destination or to a node that has a 
recent route to the destination. Since each node maintains a route 
cache, it first checks its cache for a route that matches the requested 
destination .If a route is found in the route cache, then the node 
will return a route reply message to the source node rather than 
forwarding the route request message further .The first packet 
that reaches the destination node will have a complete route. A 
route reply packet is sent to the source that contains the complete 
route from source to destination. Thus, the source node knows its 
route to the destination node and can initiate the routing of the 
data packets. The source caches this route in its route cache. In 
route maintenance phase, two types of packets are used, namely 
route error and acknowledgements DSR ensures the validity of 
the existing routes based on the acknowledgments received from 
the neighboring nodes that data the packets have been transmitted 
to the next hop. A route error packet is generated when a node 
encounters transmission problem, which means that a node has 
failed to receive an acknowledgment. This route error packet is 
sent to the source in order to initiate a new route discovery.

C. Ad-Hoc On-Demand Distance Vector (AODV) [2]
In AODV a source node seeking to send a data packet to a 
destination node checks its route table to see if it has a valid 
route to the destination node .If a route exists, it simply forwards 
the packets to the next hop along the way to the destination .On 
the other hand, if there is no route in the table, the source node 
begins a route discovery process .It broadcasts a route request 
(RREQ) packet to its immediate neighbors, and those nodes 
broadcast further to their neighbors until the request reaches 
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either an intermediate node with a route to the destination or the 
destination node itself .This route request packet contains the 
IP address of the source node, current sequence number, the IP 
address of the destination node, and the sequence number known 
last .An intermediate node can reply to the route request packet 
only if they have a destination sequence number that is greater than 
or equal to the number contained in the route request packet header 
.When the intermediate nodes forward route request packets to 
their neighbors, they record in their route tables the address of the 
neighbor from which the first copy of the packet has come from 
.This recorded information is later used to construct the reverse 
path for the route reply (RREP) packet .If the same RREQ packets 
arrive later on, they are discarded .When the route reply packet 
arrives from the destination or the intermediate node, the nodes 
forward it along the established reverse path and store the forward 
route entry in their route table by the use of symmetric links .

D. Associativity-Based Routing (ABR) [4]
ABR uses the property of “associativity” to decide on which route 
to choose .In this algorithm, route stability is the most important 
factor in selecting a route .Routes are discovered by broadcasting 
a broadcast query request packet; with the assistance of these 
packets, the destination becomes aware of all possible routes 
between itself and the source .Based on these available routes, a 
path is selected using the associativity property of these routes.The 
ABR algorithm maintains a “degree of associativity” by using a 
mechanism called associativity ticks .According to this, each node 
in the network maintains a tick value for each of its neighbors . 
Every periodic link layer HELLO message increases the tick value 
by one each time it is received from a neighbor .Once the tick 
value reaches a specified threshold value, it means that the route 
is stable .If the neighbor goes out of the range, then the tick value 
is reset to zero .Hence a tick level above the threshold value is an 
indicator of a rather stable association between these two nodes. 
Once a destination has received the broadcast query packets, it has 
to decide which path to select by checking the tick-associativity 
of the nodes .The route with the highest degree of associativity 
is selected since it is considered the most stable of the available 
routes. ABR is quite an effective algorithm in selecting routes 
because it focuses on the route stability to a great extent .However, 
some inherent drawbacks include memory requirements for the 
routing tables, excessive storage needs for storing the ticks, and 
additional computation to maintain the tick count along with 
greater power requirements.

E. Routing On-Demand Acyclic Multipath (ROAM) [6] 
The ROAM algorithm uses coordination among nodes along 
directed acyclic subgraphs that are defined only on the routers 
distances to the respective destinations .It is an extension of the 
DUA[9] routing algorithm .The main motivation comes from the 
fact that conventional on-demand schemes tend to use flooding 
during route discovery repeatedly until a destination is obtained .If 
no route is found out initially, the source does not know whether 
to initiate another route discovery(figure 1,2). This may be a 
problem when a malicious router indefinitely queries the network 
for a nonexistence route causing network congestion .Standard 
protocols have no mechanisms to protect against such type of 
attacks .In ROAM, either a search query results in the destination 
path or all the routers determine that the destination is unreachable. 
Each router in ROAM maintains distance, routing, and link cost 
tables .While the distance table maintains the distances of nodes 
for each destination and neighbors from the respective node, the 

routing table contains a column vector containing the distance to 
each destination, the feasible distance, and the reported distance 
.The link cost table provides the link costs to each of the adjacent 
neighbors of the router. Queries, replies, and updates are the three 
types of control packets used in the routing protocol. A router 
updates its routing table for a destination when it needs to (i) add 
an entry for a particular destination, (ii) modify its distance to the 
destination, and (iii) erase the entry for the destination. The routers 
in ROAM are in either active or passive states .If a router has sent 
queries to all its neighbors and awaiting a reply, it is in an active 
state; otherwise, it is in a passive state . Selection of loop-free 
paths allows a router select a neighbor as its successor only if it 
is a feasible successor .This provides a shortest loop-free path 
to the destination and is determined by two different algorithms 
based on the fact that they are either passive or active .A diffusing 
search starts by a router when it requests a path to a destination, 
and this packet is propagated through routers that have no entry 
of the node. The first router that has an available route to the 
destination responds to the source with the distance to the node 
.At the end of this search, the source either has a finite distance 
to the destination or realizes that the destination is unreachable 
.Link costs are also updated based on the packets received .The 
ROAM provides loop-free multi paths if the successor

Fig. 1: Forward Ant Route Discovery Phase. A Forward ant (F) is 
Sent From the Sender (S) Toward the Destination Node (D). The 
forward ant is Relayed by Other Nodes, Which Initialize Their 
Routing Table and the Pheromone Values [5].

Fig. 2: Backward ant Route Discovery Phase .The Backward Ant 
(B) Has the Same Task as the Forward Ant. It is Sent by the 
Destination Node Toward the Source Node [5].

are selected using the passive and active successor algorithms. 
The very nature of this algorithm makes it suitable for wireless 
networks with limited mobility. 

F. Table-Driven Protocols
Table-driven protocols always maintain up-to-date information of 
routes from each node to every other node throughout the network 
.Routing information is stored in a routing table in each of the nodes 
and route updates are propagated throughout the network to keep 
the routing information as recent as possible .Different protocols 
keep track of different routing state information; however, each 
has the common goal of reducing route maintenance overhead 
as much as possible.
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G. Destination-Sequenced Distance-Vector (DSDV) [3]
DSDV is a table-driven routing protocol based on Bellman–Ford 
routing algorithm .Every mobile node maintains a routing table 
that contains all of the possible destinations in the network and 
each individual hop counts to reach those destinations .Each entry 
also stores a sequence number that is assigned by the destination 
.Sequence numbers are used to identify stale entries and avoidance 
of loops .In order to maintain routing table consistency, routing 
updates are periodically sent throughout the network .Two types of 
update can be employed; full dump and incremental. A full dump 
sends the entire routing table to the neighbors and can require 
multiple network protocol data units (NPDUs). Incremental 
updates are smaller updates that must fit in a packet and are used 
to transmit those entries from the routing table since the last full 
dump update .When a network is stable, incremental updates are 
sent and full dump are usually infrequent .On the other hand, full 
dumps will be more frequent in a fast moving network .The mobile 
nodes maintain another routing table to contain the information 
sent in the incremental routing packet. In addition to the routing 
table information, each route update packet contains a distinct 
sequence number that is assigned by the transmitter. The route 
labeled with the most recent (highest number) sequence number 
is used .The shortest route is chosen if any of the two routes have 
the same sequence number.

H. Improvement of DSDV (I-DSDV) [10-11]
In DSDV the low packet delivery is due to the fact that, it uses stale 
routes in case of broken links [10]. In DSDV the existence of stale 
route does not imply that there is no valid route to the destination. 
The packets can be forwarded thru other neighbors who may 
have routes to the destination .When an immediate link from the 
host say ‘A’ to the destination say ‘T’ breaks, I_DSDV protocol 
creates a temporary link thru a neighbor which has a valid route to 
the desired destination .The temporary link is created by sending 
one-hop ROUTE- REQUEST and ROUTE-ACK messages .The 
host ‘A’ upon finding the next hop broken link broadcasts a one-
hop ROUTE-REQUEST packet to all its neighbors. In turn, the 
neighbors returns the ROUTE-ACK if it has a valid route to the 
destination and the host ‘A’ is not the next hop on the route from 
the neighbor to the destination. Each entry in the routing table 
has an additional entry for route update time .This update time is 
embedded in the ROUTE-ACK packet and is used in selecting 
a temporary route . In case of receiving multiple ROUTE-ACK 
with the same number of minimum hops, ad hoc host ‘S’ chooses 
that route which has the latest update time.

I. Optimized Link State Routing (OLSR)[7]
The OLSR optimizes a pure link state because it reduces the size of 
information sent in each message and also reduces the total control 
overhead by minimizing the number of retransmissions flooding 
an entire network .It uses a multipoint relaying technique to flood 
the control messages in a network in an efficient manner.The aim 
of using the multipoint relay is to reduce retransmissions within 
the same region . Each node selects a set of one-hop neighbors 
which are called the multipoint relays (MPR) for the node .The 
neighbors of the node which are not MPRs process the packets but 
do not forward them since only the MPRs forward the packets and 
the node forwards any of the broadcast messages to these MPR 
nodes. The multipoint relay set must be chosen in an efficient 
manner to ensure that its range covers all the two-hop neighbors 
.This set must also be the minimum set to broadcast the least 
number of packets .The multipoint relay set of a node N should 

be such that every two-hops neighbor of N has a bidirectional link 
with the nodes in the MPR set of N .These bidirectional links can 
be determined by using periodic HELLO packets which contain 
information about all neighbors and their link status. Thus, a route 
is a sequence of hops from source to destination through multipoint 
relays within the network .Source does not know the complete 
routes only next hop information to forward the messages.

J. Wireless Routing Protocol (WRP)[8]
WRP is one of the earliest works on routing algorithms and is similar 
to the distributed Bellman–Ford algorithm .It is a table-driven 
protocol where routing tables are maintained for all destinations 
.The routing table contains an entry for each destination with 
the next hop and a cost metric .The route is chosen by selecting 
a neighbor node that would minimize the path cost .Link costs 
are also defined and maintained in a separate table, and various 
techniques are available to determine these link costs(figure 3). To 
maintain the routing tables, frequent routing update packets have 
to be sent .These are sent to all neighbors of a node and contain 
all the routes which the node is aware of .As the name suggests, 
these are just update messages and hence only the recent path 
changes are sent in these messages and not the whole routing 
table. To keep the links updated, empty HELLO packets are 
sent at periodic intervals only if no other update messages need 
to be sent .These empty HELLO packets are not required to be 
acknowledged specifically.

Fig. 3: Cluster Gateway Switch Routing

III. Random Walk Mobility Model
The Random Waypoint Mobility Model includes pause times 
between changes in direction and/or speed [12]. An mobile node 
begins by staying in one location for a certain period of time 
(i.e., a pause time). Once this time expires, the mobile node 
chooses a random destination in the simulation area and a speed 
that is uniformly distributed between [minspeed, maxspeed]. The 
mobile node then travels toward the newly chosen destination 
at the selected speed. Upon arrival, the mobile node pauses for 
a specified time period before starting the process again. The 
Random Waypoint Mobility Model is also a widely used mobility 
model (e.g., [11, 14-16]). In addition, the model is sometimes 
simplified. For example [13] uses the Random Waypoint Mobility 
Model without pause times.

IV. Experimental Results
In this scenario, we have choose three routing protocol and 
simulated the results using ns-2 evaluated them based on the 
three performance metric which are Packet Delivery Fraction, 
End-to-End Delay and the Routing Overhead. 
The simulation environments are:-
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Various number of node which are 5, 10, 15,20, 25, 30 and 35 
nodes 

Packet size is set to 1400 Bytes 
Area size is set to 1000 x 1000 flat area 
Node Speed is fixed to 20 m/s 
Random Way Point mobility model is used 

A. Packet Delivery Fraction

Fig. 4: Packet Delivery Fraction

Based on the fig. 4, it is shown than AODV perform better when 
the number of nodes increases because nodes become more 
stationary will lead to more stable path from source to destination 
DSDV performance dropped as number of nodes increase because 
more packets dropped due to link breaks. I-DSDV is better than 
DSDV especially when the number of nodes is between 20 and 35. 
I-DSDV improved the PDF since it find new route to destination 
when link breaks existed.

B. End-to-End Delay

Fig. 5: End to End Delay

AODV didn’t produce so much delay even the number of nodes 
increased. It is better the other two protocols. The performance of 
I-DSDV is slight better than DSDV especially when the number 
of nodes between 15 and 30. It shows that, the I-DSDV protocol 
improved the DSDV but slightly lower than AODV when the 
nodes is higher.

C. Routing Overhead
From fig. 6, DSDV less prone to route stability compared to AODV. 
For AODV, the routing overhead is not so affected as generated 

in DSDV. I-DSDV generates less routing overhead compared to 
DSDV. I-DSDV didn’t effected by the number nodes.

Fig. 6: Routing Overhead

V. Conclusion
The common goals of designing a routing algorithm is to reduce 
control packet overhead, maximize throughput, and minimize 
the end-to-end delay; however, they differ in ways of finding 
and/or maintaining the routes between source–destination pairs. 
While it is not clear that any particular algorithm or class of 
algorithm is the best for all network conditions, each protocol has 
definite advantages and disadvantages and has certain situations 
for which it is well suited. Deductively, proactive protocols are 
not suitable for networks that the number of nodes are higher or 
networks status are highly dynamic (fig. 4,5,6). The reason is 
due to the extra control overhead generated to keep the routing 
tables consistent and fresh for each node in the network. When 
the nodes stay unmoving for a long time, table-driven algorithms 
are preferable
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