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Abstract 
Adhoc networks are infrastructure-less network composed 
of nodes. Every  node  in  these  networks  acts  as  a  router  
or relay station to forward data  to  the  designated  node.  
In  mobile adhoc  network , nodes  are  mobile  and  
constantly  change  its  location. Routing from source node 
to destination is the critical issue due to mobility within the 
network. Various protocols have been proposed for routing 
in MANET. This paper studies three protocols i.e. OLSR, 
AODV and ZRP. These protocol exhibits different features 
still show good performance in different conditions. 
Keywords: MANET, AODV, OLSR, ZRP. 
 

1. Introduction 
Mobile Ad Hoc Networks (MANETs) has become 
one of the most prevalent areas of research in the 
recent years because of the challenges it pose to the 
related protocols. MANET is the new emerging 
technology which enables users to communicate 
without any physical infrastructure regardless of their 
geographical location, that’s why it is sometimes 
referred to as a ―infrastructure less network. The 
proliferation of cheaper, small and more powerful 
devices make MANET a fastest growing network. A 
mobile ad-hoc network (MANET) consists of 
wireless devices, commonly called "nodes," that 
communicate with each other without a central access 
point. Essentially, each MANET node is a router [1]. 
The nodes in a MANET can be PDAs, laptops or any 
other device that is capable of transmitting and 
receiving information. Device in mobile ad hoc 
network should be able to detect the presence of other 
devices and perform necessary set up to facilitate 
communication and sharing of data and service. Ad 
hoc networking allows the devices to maintain 
connections to the network as well as easily adding 
and removing devices to and from the network. Each 
node in such a network acts as a host or end system 
(transmitting and receiving data) as well as a router at 

the same time. The nodes in a MANET are generally 
mobile and may go out of range of other nodes in the 
network. Ad-hoc networks were first mainly used for 
military applications. Since then, they have become 
increasingly more popular within the computing 
industry. Applications include emergency search and 
rescue operations, deployment of sensors, 
conferences, exhibitions, virtual classrooms and 
operations in environments where construction of 
infrastructure is difficult or expensive [2]. 
 

 
 

 Figure 1: Mobile Ad hoc Network 
 

2. Routing in MANETs 
Unlike wired networks, routing in MANETs poses 
unique challenges. Designers of routing protocols for 
MANETs need to address several issues. In this 
chapter these issues are identified and the routing 
protocols available for MANETs are classified. Then 
working principle of a few protocols such as OLSR, 
ZRP, AODV, etc. are explained [3]. 
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2.1 Optimized Link State Routing 
(OLSR) 

OLSR is a proactive link state routing protocol 
specially designed for adhoc networks. OLSR 
maintains multipoint Relays (MPRs) which 
minimizes the control flooding by only declaring the 
links of neighbors within its MPRs instead of all 
links. The multicast nature of OLSR route discovery 
procedure can be integrated with the mobile IP 
management by embedding the mobile IP agent 
advertisement into the OLSR MPR- flooding [4]. 
This is important for the 4G global ubiquitous 
networks, which requires the wireless access network 
to be fully adhoc. Several extensions of OLSR are 
available that correspond to different network 
scenario. For fast changing MANET, provides a fast-
OLSR version which reacts faster to topology 
changes than standard OLSR by enabling the fast 
moving nodes to quickly discover its neighbours and 
select a subset of their MPRs to establish connection 
to other nodes. Another routing protocol commented 
by IETF, Topology Dissemination Based on Reverse-
Path Forwarding (TBRPF) is very similar to OLSR 
[5]. TBRPF achieves path optimization and uses an 
estimation algorithm to selectively broadcast the 
neighbour information, which leads to lower 
bandwidth overhead.  
 

2.2 Ad hoc On-demand Distance Vector 
(AODV) Routing Protocol  

The Ad hoc On-demand Distance Vector routing 
protocol [6] inherits the good features of both DSDV 
and DSR. The AODV routing protocol uses a 
reactive approach to finding routes and a proactive 
approach for identifying the most recent path. More 
specifically, it finds routes using the route discovery 
process similar to DSR and uses destination sequence 
numbers to compute fresh routes. The two phases are 
discussed in more detail- 

• Route Discovery 
During the route discovery process [7], the source 
node broadcasts RREQ packets similar to DSR. The 
RREQ packet contains the source identifier (SId), the 
destination identifier (DId), the source sequence 
number (SSeq), the destination sequence number 
(DSeq), the broadcast identifier (BId) and TTL fields. 
When an intermediate node receives a RREQ packet, 
it either forwards it or prepares a Route Reply 
(RREP) packet if it has a valid route to the 
destination in its cache. The (SId, BId) pair is used to 
determine if a particular RREQ has already been 
received in order to eliminate duplicates. Every 
intermediate node enters the previous node’s address 

and its BId while forwarding a RREQ packet. The 
node also maintains a timer associated with every 
entry in order to delete a RREQ packet if the reply is 
not received before it expires.  
 
Whenever a RREP packet is received by a node, it 
stores the information of the previous node in order 
to forward the packet to it as the next hop towards the 
destination. This acts as a “forward pointer” to the 
destination node. Thus each node maintains only the 
next hop information unlike source routing in which 
all the intermediate nodes on the route towards the 
destination are stored. Figure 2 shows an example of 
route discovery mechanism in AODV. Let us 
suppose that node 1 wants to send a data packet to 
node 7 but it doesn’t have a route in its cache. Then it 
initiates a route discovery process by broadcasting a 
RREQ packet to all its neighboring nodes. 
 

 
 Figure 2: Route discovery in AODV 

 
It inserts the SId, DId, SSeq, DSeq, BId, and TTL 
fields in the RREQ packet. When nodes 4, 3 and 2 
receive this, they check their route caches to see if 
they already have a route. If they don’t have a route, 
they forward it to their neighbors, else the destination 
sequence number DSeq in the RREQ packet is 
compared with the DSeq in its corresponding entry in 
route cache. If the DSeq in RREQ packet is greater, 
then it replies to the source node with a RREP packet 
containing the route to the destination. Node 3 has a 
route to 7 in its cache and its DSeq is higher 
compared to that in RREQ packet. So, it sends a 
RREP back to the source node 1. Thus the path 1-3-
6-7 is stored in node 1. The destination node also 
sends a RREP back to the source. For example, one 
possible route is 1-2-5-7. The intermediate nodes on 
the path from source to destination update their 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 13, Issue 01, March 2014 
An Indexed and Referred Journal 

ISSN (Online): 2320-6608 
www.ijeam.com 

 

IJEAM 
www.ijeam.com 

27 
 

routing tables with the latest DSeq in the RREP 
packet. 
 

• Route Maintenance 
The route maintenance mechanism works as 
follows – Whenever a node detects a link break 
by link layer acknowledgements or HELLO 
beacons [3], the source and end nodes are 
notified by propagating an RERR packet similar 
to DSR.  This is shown in Figure 2. If the link 
between nodes 3 and 5 breaks on the path 1-3-5-
7, then both 5 and 3 will send RERR packets to 
notify the source and destination nodes. 
 
One optimization possible in AODV route 
maintenance is to use an expanding ring search 
to control the flood of RREQ and discover 
routes to unknown destinations. The main 
advantage of AODV is that it avoids source 
routing thereby reducing the routing overload in 
large networks. Further, it also provides 
destination sequence numbers which allows the 
nodes to have more up-to-date routes. However, 
AODV requires bidirectional links and periodic 
link layer acknowledgements to detect broken 
links. Further, it has to maintain routing tables 
for route maintenance unlike DSR. 

 
Figure 3: Route Maintenance in AODV Zone Routing 

Protocol 
 
The behavior of purely proactive and reactive 
schemes suggests that what is needed is a protocol 
that initiates the route determination procedure on-
demand, but at limited search cost [3]. The Zone 
Routing Protocol [8] or ZRP combines the 
advantages of both proactive and reactive approaches 
into a hybrid scheme, taking advantage of pro-active 
discovery within a node's local neighborhood, and 
using a reactive protocol for communication between 
these neighborhoods. ZRP is not so much a distinct 

protocol as it provides a framework for other 
protocols. The separation of a nodes local 
neighborhood from the global topology of the entire 
network allows for applying different approaches - 
and thus taking advantage of each technique's 
features for a given situation. These local 
neighborhoods are called zones (hence the name); 
each node may be within multiple overlapping zones, 
and each zone may be of a different size. As 
explained earlier, either a purely proactive or purely 
reactive approach to implement a routing protocol for 
a MANET has their disadvantages. 
 

2.3 Zone Routing Protocol 
A zone (routing zone) of a node is nothing but the 
area of local neighbourhood of that node. The “size” 
of a zone is not determined by geographical 
measurement, as one might expect, but is given by a 
radius of length β where, β is the number of hops to 
the perimeter of the zone [9]. Each node may be 
within multiple overlapping zones, and each zone 
may be of a different size. An example routing zone 
is shown, where the routing zone of S includes the 
nodes A–I, but not K. In the illustrations, the radius is 
marked as a circle around the node in question. 
 

 
 

Figure 4: Routing zone of node S with zone radius β    =2 
 

The nodes of a zone are divided into peripheral nodes 
and interior nodes. Peripheral nodes are nodes whose 
minimum distance to the central node is exactly equal 
to the zone radius β [10]. The nodes whose minimum 
distance is less than β are interior nodes. In Figure 4, 
the nodes A–F are interior nodes, the nodes G–J are 
peripheral nodes and the node K is outside the 
routing zone. Note that node H can be reached by two 
paths, one with length 2 and one with length 3 hops. 
The node is however within the zone, since the 
shortest path is less than or equal to the zone radius.  
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• Components Of ZRP 
Zone Routing Protocol consists of several 
components, which only together provide the full 
routing benefit to ZRP. Each component works 
independently of the other and they may use different 
technologies in order to maximize efficiency their 
particular area. Figure 5 illustrates the different 
protocols and their interactions. 

 
Figure 5: ZRP Architecture 

 
ZRP refers to the locally proactive routing 
component as the IntrA-zone Routing Protocol 
(IARP) [11]. IARP is a family of limited-depth, 
proactive link-state routing protocols like OLSR. It 
periodically computes the route to all intrazone nodes 
(nodes that are within the routing zone of a node) and 
maintains this information in a data structure called 
IARP routing table.  This protocol is used by a node 
to communicate with the interior nodes of its zone. 
Since the local neighborhood of a node may rapidly 
be changing, and since changes in the local topology 
are likely to have a bigger impact on a nodes routing 
behavior than a change on the other end of the 
network, the IARP is a pro-active, table-driven 
protocol. The node continuously needs to update the 
routing information in order to determine the 
peripheral nodes as well as maintain a map of which 
nodes can be reached locally [12]. Since IARP 
employees a proactive link state routing protocol for 
maintaining intrazone routing information, the first 
thing which becomes necessary for IARP is to know 
about the neighbours of a node. In order to learn 
about a node’s direct neighbours and possible link 
failures, IARP relies on a Neighbour Discovery 
Protocol (NDP) provided by the MAC layer. NDP 
transmits “HELLO” beacons at regular intervals. 
Upon receiving a beacon, the neighbour table [13] is 

updated. Neighbours, for which no beacon has been 
received within a specified time, are removed from 
the table. The IARP allows for local route 
optimization through the removal of redundant routes 
and the shortening of routes if a route with fewer 
hops has been detected, as well as bypassing link-
failures through multiple (local) hops, thus leveraging 
global propagation. Due to its pro-active nature, local 
route discovery is very efficient and routes to local 
destinations are immediately available. In order to 
not over utilize the available bandwidth resources, 
the IARP, as the name suggests is restricted to 
routing within the zone, which is why it is referred to 
as a “limited scope pro-active routing protocol”. 

 
3. Conclusion 

Many routing protocols have been  proposed for the 
mobile ad hoc  network  and  classified  as  Proactive  
or  Table  Driven routing  Protocol,  Reactive  or  On  
Demand  Routing  Protocol, Hybrid Routing 
protocol. This paper shows study one protocol from 
each category of routing protocols. The OLSR pro-
reactive protocol and AODV reactive protocol and 
ZRP a hybrid protocol is studied in this paper. OLSR 
uses MRP (multipoint Relays) and AODV maintains 
sequence number or routing table entries while ZRP 
shows different behavior in intra and inter zone 
communication. In future performance of these 
protocols can be compared under scalable network 
using various parameters. 
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