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Abstract -- Data transmission between two nodes requires multiple hops as nodes transmission range is limited in
Mobile Ad hoc networks (MANET’s). Mobility of the networks nodes to makes the situation even more complicated in
wireless networks. Multiple routing protocols find optimized routes from a source to some destination. Reactive or On-
demand routing protocols take a lazy approach to routing. In contrast to Proactive Routing protocols all up-to-date
routes are not maintained at every node, instead the routes are created as and when needed. When a source wants to
send to a destination, it invokes the route discovery mechanism to find the path to the destination. The route remains
valid till the destination is reachable or until the route is no longer needed. This paper is going to discuss on merits and
demerits of Reactive Protocols or on-demand routing Protocols. and an attempt has been made to study the four
Reactive (on-demand) routing protocols for MANETSs: - Ad hoc On Demand Distance Vector (AODV), Dynamic
Source Routing (DSR) protocols, Temporally Ordered Routing Algorithm (TORA) and Associativity Based Routing
(ABR) protocol. The primary objective of this paper is to evaluate the effects of reactive protocols that may influence
network performance.
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l. INTRODUCTION

Existing protocols of MANET may be classified into two distinct categories (Proactive & Reactive). One category of
protocols (Proactive) is based on minimum-power routing algorithms. It selects a path which minimizes the total energy
consumption from source to destination. The disadvantage of this category is that always it selects least power cost routes
which tends to “die” rapidly.

A second category (Reactive) is based on increasing the network lifetime. It attempts to distribute the forwarding load
over multiple paths. This is performed by reducing a set of nodes needed for the forwarding duties and allowing subset of
nodes to sleep over different periods of time. In this way, they balance the traffic inside the MANET and increase the
overall useful life of the network. A number of different reactive routing protocols have been proposed to increase the
performance of MANET.

This paper describes a brief study of a Reactive routing protocol AODV, DSR, TORA and ABR for ad hoc networks.
Routing protocols are designed in MANETSs with some basic goals that are minimum processing overhead, minimum
control overhead, multi-hop routing, loop prevention and dynamic topology maintenance.

A number of extensive simulation studies on various MANET routing protocols have been performed in terms of
control overhead, memory overhead, time complexity, communication complexity, route discovery and route
maintenance. Routing information is collected only when it is needed, and route determination depends on sending route
queries throughout the network. That is whenever there is a need of a path from any source to destination then a type of
query reply dialog does the work. Therefore, the latency is high; however, no unnecessary control messages are required.
AODV Ad hoc on-demand distance vector enables self-starting, multi hop, and dynamic routing for mobile wireless ad
hoc networks. AODV discovers paths without source routing and maintains table instead of route cache.

A. AODV
AODV is the enhancement of DSDV. But the basic difference between both is that AODV is the reactive routing

protocol whereas DSDV is the proactive routing protocol. AODV is based on the hop to hop routing methodology. It is
basically the combination of on-demand and distance vector routing protocol [1].

Every change in the network to every node is not necessary in AODV. If a link breakage does not effect on going
transmission and no global broadcast occurs and only affected nodes are informed.
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In AODV the Local movements of nodes have local effects [2]. It reduces the network wide broadcasts to the extent
possible and Significant reduction in control overhead as compared to DSDV. It uses bi-directional links and Route
discovery cycle used for route finding. Maintenance of active routes and Sequence numbers used for loop prevention and
as route freshness criteria are the special features of AODV. It Provides both unicast and as well as multicast
communication.

It includes two main functions route discovery and route maintenance. It first discovers the route by sending route
requests RREQ to each and every node in the network and then route maintenance takes place. Every RREQ contains
source identity, destination identity, source sequence number, destination sequence number, time to live etc. Every time a
node increases a sequence number and notices change in the neighborhood topology.

Source
Destination

Fig. 1 Request Response in AODV

AODV routing protocol is vulnerable to malicious behavior. When a node sends packets to the destination
without any failure then it acts as a genuine node. During malicious attack, a node starts behaving as malicious by keeping
all packets with itself and not forwarding to the destination node. The malicious nodes can easily disrupt the
communication among nodes. It may launch DOS attack that is not part of route. AODV applies route formation by
including various control messages that are route request (RREQ) and route reply (RREP). There is a limit to route
requests that a particular node generates. However a malicious node ignores this limit and floods the network with too
many fake control packets so that the source node cannot process the genuine packets. During malicious attack, a node
starts behaving as malicious by keeping all packets with itself and not forwarding to the destination node.

TABLE |
ADVANTAGES DISADVANTAGES
Loop free routing To detect the unidirectional link, Bidirectional link is required.
Adaptability to dynamic networks Periodic updates.
Control and broadcasting overhead is reduced |Delay is caused by the route discovery process, Inconsistent routes.

B. THE DYNAMIC SOURCE ROUTING (DSR) PROTOCOL

DSR is simple and efficient routing protocol designed specifically for use in multi-hop wireless ad hoc networks
of mobile nodes. The DSR protocol is composed of two main mechanisms that is discovery and maintenance of source
route in the ad hoc network. Route discovery is the mechanism by which a node S wishing to send a packet to a
destination node D obtains a source route to D .Route discovery is used only when S attempts to sent a packet to D and
does not already know a route to D.

IRJCS: Impact Factor Value - Scientific Journal High Impact Factor value for 2014=2.023
© 2014-16, IRICS- All Rights Reserved Page -2



!g International Research Journal of Computer Science (IRJCS) ISSN: 2393-9842
\Enﬁ/ Issue 06, Volume 3 (June 2016) WWW.irjcs.com
Route maintenance is the mechanism by which node S is able to detect .while using a source route to D if the
network topology has changed such that it can no longer use it route to D because a link along the route no longer works.
When route maintenance indicates a source route is broken. S can attempts to use any other route it happens to know to D
or it can invoke route discovery again to find a new route for subsequent packets to D. route maintenance for this route is
used only when S is actually sending packets to D. The responsibility for assessing the status of a route falls to each node
in the route. Each must insure that packets successfully cross the link to the next node. If it doesn’t receive an
acknowledgement, it reports the error back to the source, and leaves it to the source to establish a new route. DSR uses no

periodic routing messages like AODV, thereby reduces network bandwidth overhead, conserves battery power and avoids
large routing updates [3].

Instead DSR needs support from the MAC layer to identify link failure. As the route is part of the packet itself,
routing loops, either short — lived or long — lived, cannot be formed as they can be immediately detected and eliminated.
This property opens up the protocol to a variety of useful optimizations [4]. DSR uses no periodic routing messages like
AODV, thereby reduces network bandwidth overhead, conserves battery power and avoids large routing updates. Instead
DSR needs support from the MAC layer to identify link failure. DSR is well suited for static and low-mobility networks.
High mobility reduces its performance.

TABLE I
ADVANTAGES DISADVANTAGES
It does not flood the network with routing updates even | Failed routes are not repaired locally.
when the link is not in use.

A route is established only when it is required Route overheads,
Reducing load. Loop-free routing. Higher delay, The route maintenance mechanism is poor.
C. TORA

TORA is the adaptive and distributed algorithm which supports wireless network that changes dynamically. TORA is the
on-demand routing protocol that provides multiple routes information. It is categorized into three basics such as route
generation, route maintains and route deletion (Route creation, Route maintenance and Route erasure) .TORA can suffer
from unbounded worst-case convergence time for very stressful scenarios.

TORA has a unique feature of maintaining multiple routes to the destination so that topological changes do not require
any reaction at all [5]. Initially destination node is set to 0. Then the source node broadcast a message contains 1D of
destination node and QRY packet. The sequence number is not O will respond a UDP packet. Meanwhile, nodes, received
UDP packets, will generate a larger sequence number. In this way, it can establish a DAG from source to destination. In
addition, the route information should be re-established when nodes move [6].

TABLE 111

ADVANTAGES DISADVANTAGES
Nodes maintain the route information about the each node runs a different process for all the possible
adjacent nodes destination nodes
Control information can only be transmitted, where the | Route shaking problem arises when several nodes delete
network topology changes dynamically. routes at the same time
Multiple paths created Routing overheads
communication overhead and bandwidth utilization is Depends on synchronized clocks among nodes.
minimized

D. ASSOCIATIVITY-BASED ROUTING (ABR)

It is free from loops, deadlock and packet duplicates. It only maintain routes for sources that actually desire routes.
However, ABR does not employ route re-construction based on alternate route information stored in intermediate nodes
(thereby avoiding stale routes) [7]. ABR has three modes of operation namely route discovery phase, route reconstruction
phase and route deletion. The route discovery phase uses broadcast query BQ messages and an await reply BQ_REPLY
messages. Each BQ message has a uniquely identifier. A source node desiring a route to destination broadcasts the
network with BQ messages.
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An intermediate node that receives the query first checks if they have processed the packet: if yes query packet will
be discarded, otherwise check if the node is the destination. If not the intermediate nodes appends the following
information before broadcasting the BQ message: The selected route is likely to be long-lived due to the propriety of
associativity. The destination node responds by sending a BQ_REPLY message back to source node via the route

selected. Intermediate nodes that receive the BQ_REPLY message validate their routes. Other routes are marked as
inactive. This mechanism prevents duplication of messages.

ABR is a uniform routing protocol because of the fact that it provides the same importance to all nodes which
participate in routing. A node caches an entry for each neighbor which records the number of beacons received. This
information is stored in a variable termed “associativity tick” and is incremented each time a beacon is received [8].
When one of the source, destination or intermediate nodes moves the route reconstruction operation start. Route
reconstruction phase includes: Partial route discovery, Invalid route deletion, Valid route updates and New route
discovery. Route deletion phase is used when a source no longer requires a route and it consists of a route delete RD
broadcast from source node to all intermediate nodes. The full broadcast is used because the source may be not aware
about new routes after many reconstruction phases.

TABLE IV
ADVANTAGES DISADVANTAGES
Avoids packet duplicates. Operation complexity
No route reconstructions Communication complexity
II. CONCLUSION

This work is an attempt towards a comprehensive study of four commonly used mobile ad hoc routing protocols (DSR,
TORA, AODV and ABR). Over the past few years, new standards have been introduced to enhance the capabilities of ad
hoc routing protocols. As a result, ad hoc networking has been receiving much attention from the wireless research
community. we have provided descriptions of four routing scheme proposed for mobile ad hoc networks. We have
provided a classification of these schemes according the routing strategy i.e. table driven and on demand and presented a
comparisons of these categories of routing protocols. Reactive protocols were introduced and their core architecture was
described. The basic actions related to the routing process were studied in details. Also the advantages and disadvantages
of the protocols based on their routing processes were given in this paper.

TABLEV
PrRoTOCOL | UPDATE DESTINATION | UPDATE PERIOD | UNDIRECTIONAL LINKS MULTIPLE ROUTES
AODV Source Event driven No Yes
DSR Source Event driven Yes Yes
ABR Source Periodically No No
TORA Neighbours Event driven Yes Yes
l. REFERENCE

[1]. C. Siva Ram Murthy Manoj and B.S. Manoj. 2011. Ad hoc wireless networks architectures and protocols.

[2]. K. Chandran, S. Raghunathan, S. Venkatesan and R. Prakash, “A feedback based scheme for improving TCP
performance in Ad-hoc wireless networks”, Personal Communications, vol.8, pp.34-39, Feb. 2001.

[3]. Parma Nand and DSC Sharma. 2011. Routing Load Analysis of Broadcast based Reactive Routing Protocols
AODV, DSR and DYMO for MANET. International journal of grid and distributed . . . 4 (2011), 81-92.

[4]. Shaily Mittal and Prabhjot Kaur. 2009. Performance Comparison of AODV, DSR and ZRP Routing Protocols in
MANET’S.In 2009 International Conference on Advances in Computing, Control, and Telecommunication
Technologies. IEEE, 165-168.DOI:http://dx.doi.org/10.1109/ACT.2009.50

[5]. Sunil Taneja, Ashwani Kush, “A Survey of Routing Protocols in Mobile Adhoc Networks”, International Journal of
Innovation, Management and Technology, Vol. 1, No. 3, August 2010.

[6]. E.Weiss, G. R. Hiertz, and B. Xu., “Performance Analysis of Temporally Ordered Routing Algorithm based on
IEEE 802.11a,” in Proc. of VTC, May 2005, pp. 2565-2569.

IRJCS: Impact Factor Value - Scientific Journal High Impact Factor value for 2014=2.023
© 2014-16, IRJCS- All Rights Reserved Page -4



&g International Research Journal of Computer Science (IRJCS) ISSN: 2393-9842

\ﬁnﬁ/ Issue 06, Volume 3 (June 2016) WWW.irjcs.com

[7]. Mr. L Raja, IJECS Volume 2 Issue 3 March 2013 Page No. 707-718 Page 713 Comparative study of reactive
routing protocol (AODV, DSR, ABR and TORA) in MANET , International Journal Of Engineering And Computer
Science 1SSN:2319-7242 VVolume 2 Issue 3 March 2013 Page No. 707-718.

[8]. Scientific World Journal. 2014; 2014: 452362. Published online 2014 Aug 28.doi: 10.1155/2014/452362

PMCID: PMC4164804 Self-Adaptive Trust Based ABR Protocol for MANETs Using Q-Learning Anitha Vijaya
Kumar 1 ,* and Akilandeswari Jeyapal

IRJCS: Impact Factor Value - Scientific Journal High Impact Factor value for 2014=2.023
© 2014-16, IRJCS- All Rights Reserved Page -5



