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Abstract— A wireless ad-hoc network is a multihop wireless 

network which is collection of mobile/semi-mobile nodes 

with no pre-established infrastructure, forming a temporary 

network. Each of the nodes has a wireless interface and 

communicate with each other over either radio or infrared. 

Multi-path routing represents an effective and efficient 

routing method for wireless mobile ad hoc networks and the 

resource redundancy and diversity in the underlying network 

to provide benefits. Recently, many multipath routing 

protocols have been defined for the networks and their 

performance can be analyzed. Here in this paper We present 

an overview of few of these, reactive and proactive 

protocols. 
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I. INTRODUCTION 

A wireless network enables people to communicate and 

access applications and information without wires. This 

provides freedom of movement and the ability to extend 

applications to different parts of a building, city, or nearly 

anywhere in the world. Wireless networks allow people to 

easily and efficiently. Many types of wireless 

communication systems exist between computer devices and 

most electronic devices offer wireless network connections. 

 
Fig. 1: Wireless Ad-hoc Network. 

The main aim of this paper is to obtain the detailed 

understanding of 

 Mobile Ad-hoc network 

 Multipath Routing 

 Reactive & Proactive Routing Protocols 

In general, there are two communication approaches for 

wireless mobile nodes.  

They are: 

 Infrastructure-based wireless mobile networks: These 

are based on the cellular concept. They rely on a good 

infrastructure support. Mobile devices communicate 

with an access point, such as a base station, which in 

turn is connected to a fixed network infrastructure. 

 Infrastructure-less: MANETs belong to this type of 

communication. It consists of a collection of wireless 

dynamic nodes that form a network. The nodes 

exchange data without using any pre-defined fixed 

network infrastructure. 

In this paper we are going to discuss about MANETs. 

II. MOBILE AD-HOC NETWORK (MANET) 

Mobile Ad-hoc network (MANET) is a dynamic wireless 

network in which each mobile node acts as a router. 

MANETs do not have any fixed network topology. The 

connection is established between the mobile nodes 

whenever the nodes need to exchange data [17]. Figure 

shows a simple ad-hoc network with three nodes. The 

outermost nodes are not within transmitter range of each 

other. However the middle node (neighbor of other two 

nodes) can be used to forward packets between the 

outermost nodes. The middle node is acting as a router and 

the three nodes have formed an ad-hoc network. 

 
Fig. 2: Example of a simple ad-hoc network with three 

participating nodes. 

The multipath routing is a technique which 

increases its efficiency to improve wireless sensor 

performance by using alternate paths between sources and 

destination nodes in MANETs. The Benefits of multipath 

routing are discussed below 

 Reliability and Fault-Tolerance: In the fault tolerance 

domain, whenever a source node cannot forward its 

data packets towards the destination, it can benefit from 

the availability of alternative paths to recover its data 

packets from node or link failures [7]. 

 Reduced Delay: The delay is minimized in multipath 

routing because backup paths are identified during route 

discovery [8].  

 QoS Improvement: QoS support in terms of network 

throughput, end-to-end latency and data delivery ratio is 

an important objective in designing multipath routing 

protocols for different types of networks [7].  

 Bandwidth Aggregation: Splitting data to the same 

destination into multiple paths, the effective bandwidth 

can be aggregated. It is beneficial when a node has 
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multiple low bandwidth links but it requires a high 

bandwidth link. [8].  

 Load Balancing: As traffic distribution is not equal in 

all paths in the network, spreading the traffic along 

multiple routes can improve congestion in some paths 

and bottlenecks [9].  

In [5] Authors concluded that Multipath routing is one 

of the effective methods to improve the capacity of network 

and productivity of sources under heavy traffic conditions. 

In MANETS, the routing protocols are responsible for 

establishing path between the source and the destination and 

also for maintaining path between them until the 

communication gets over [2]. 

The classification of Multipath Routing protocols are as 

below: 

1) Proactive Routing Protocols (Fixed Paths Routing 

Protocols) 

2) Reactive Routing Protocols (On Demand Routing 

Protocols) 

3) Hybrid Routing Protocol. 

III. PROACTIVE ROUTING PROTOCOLS 

Proactive routing protocols [3] [4] are also known as table 

driven or fixed paths routing protocols. Nodes maintain 

routing table(s), which contains information about all the 

nodes in that particular network [5]. The information in the 

routing table is updated over time so that nodes in that 

network has the clear view of the current structure of the 

network. These protocols are suitable for less number of 

nodes in a particular networks, because they need to update 

node information for each and every node in the routing 

table of every node, which creates additional routing 

overhead [4]. Proactive protocols have the advantage that 

routes are available the moment they are needed. However, 

the disadvantages of these protocols are that the control 

overhead can be significant in large networks or in networks 

with rapidly moving nodes and additional control traffic. 

IV. REACTIVE ROUTING PROTOCOLS 

Reactive routing protocols [3] [4] are also known as on 

demand routing algorithms. Reactive protocols does not 

need to continuously maintaining a route between all pairs 

of network nodes, but route from source node to destination 

node is established when two nodes wants to communicate 

with each other. When a source node needs to transmit data 

packets to destination node, first it checks its route table to 

check if it has a route. If it does not find any valid route, it 

performs a route discovery procedure to find a path to the 

destination means route discovery becomes on-demand. The 

route remains valid till the connection is not terminated. The 

major advantage of using reactive routing protocols is that it 

has relative less routing overhead as compared to proactive 

routing protocols [1]. The disadvantage of reactive routing 

protocol is the introduction of route acquisition latency [1]. 

When a route is needed by a source node, there is some 

finite latency while the route is discovered. In contrast, in 

proactive routing protocols, routes are typically available the 

moment they are needed and there is no delay to begin the 

data session. 

V. HYBRID ROUTING PROTOCOL 

Hybrid routing protocols [3] combine features of both 

reactive and proactive routing protocols, typically 

attempting to exploit the reduced control traffic overhead 

from proactive systems and reducing the route discovery 

delays of reactive systems by maintaining routing table. 

 eg ZRP( Zone Routing Protocol) 

VI. MULTIPATH ROUTING PROTOCOLS 

The main concern with ad-hoc networking is sending 

message from one node to another with no direct link. The 

nodes in the network are moving around randomly, and it is 

very difficult to know which nodes are directly linked 

together i.e. the topology of an ad-hoc network is constantly 

changing. So, the routing process is very complicated. There 

are two main approaches for routing process MANETs, 

Reactive approach (Reactive Routing Protocols) and 

proactive approach (Proactive Routing Protocols) [16]. 

There are many different protocols that are in accordance 

with the two different routing approaches. The AODV, 

TORA and DSR are on demand (Reactive) routing protocols 

and DSDV is a fixed paths (Proactive) protocol. The ad hoc 

routing protocols considered in this study are explained 

below. 

A. Destination - Sequenced Distance Vector –Dsdv 

The Destination-Sequenced Distance-Vector (DSDV) 

routing algorithm is an up gradation of the classical 

Bellman- Ford routing algorithm. The main contribution of 

the algorithm was to solve the routing loop problem. Each 

entry in the routing table contains a sequence number, the 

sequence numbers are generally even if a link is present; 

else, an odd number is used. The number is generated by the 

destination, and the emitter needs to send out the next 

update with this number. Routing information is distributed 

between nodes by sending full dumps infrequently and 

smaller incremental updates more frequently. DSDV 

requires a regular update of its routing tables, which uses up 

battery power and a small amount of bandwidth even when 

the network is idle. Whenever the topology of the network 

changes, a new sequence number is necessary before the 

network re-converges. 

B. Ad-Hoc On Demand Distance Vector (Aodv) 

Ad Hoc On-Demand Distance Vector (AODV) [14] routing 

is essentially 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-by-

hop routing, sequence numbers, and periodic update packets 

from DSDV. AODV sends a RouteRequest message to the 

destination. The source node and the intermediate nodes 

store the next hop information For every link established for 

data transmission. AODV uses a destination sequence 

number (DesSeqNum) to determine an updated path to 

destination,this is the main difference between AODV and 

other on demand routing protocols. A node updates its path 

destination only if the DesSeqNum of the current packet 

received is greater than the 

last DesSeqNum stored at the node. 

 The AODV needs to keep track of the following 

information for each route table entry: 
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 Destination IP Address: IP address for the destination 

node. 

 Destination Sequence Number: Sequence number for 

this destination. 

 Hop Count: Number of hops to the destination. 

 Next Hop: The neighbor, which has been designated to 

forward packets to the destination for this route entry. 

 Lifetime: The time for which the route is considered 

valid. 

 Active neighbor list: Neighbor nodes that are actively 

using this route entry. 

 Request buffer: Makes sure that a request is only 

processed once. 

 
Fig. 3: AODV Routing Protocol. 

C. Dynamic Source Routing (Dsr) 

Dynamic Source Routing (DSR) [13] is reactive routing 

protocol and allows to dynamically find a route across 

several network hops to any destination. When each packet 

carries the complete ordered list of nodes through which the 

packet must pass, in its header it is called Source Routing. 

DSR uses no periodic routing of messages, thereby reducing 

network bandwidth overhead, conserving battery power and 

avoiding large routing updates throughout the ad-hoc 

network.  The node initiating the route discovery broadcasts 

a Route Request (RREQ) packet, containing its own 

address, the destination (target) address and a unique request 

identification.  If a node receives such a Route Request and 

discovers that it is the target of the request, it responds with 

a Route Reply (RREP) back to the initiator. The figure 

shows DSR route discovery and route reply. 

 
Fig. 4: Route Discovery. 

 
Fig. 5: Route reply. 

D. Temporally-Ordered Routing Algorithm  (Tora) 

TORA is temporally ordered routing algorithm which is 

mostly based on link reversal algorithms [6]. It reduces the 

control message in dynamic ad-hoc networks [11]. The 

protocol is “source initiated” and quickly creates a set of 

routes to that particular destination when needed. It is on-

demand type of routing protocol. In TORA, a node has to 

send query message by flooding method when it has to 

transfer some data from source to the destination. Here the 

shortest route finding is not priority, so the longer paths may 

lead some delay or even loss of data than usual. The longer 

route is chosen mainly to avoid overhead in process of 

finding new routes. The protocol is highly adaptive, efficient 

and it is used to establish the “temporal order” of changes 

related to topology which is used to structure the reaction to 

topological changes. The protocol is designed to minimize 

reaction to topological changes. 

E. Zone Routing Protocol (Zrp) 

Zone Routing Protocol (ZRP) [12] is a hybrid of both 

proactive and reactive ad hoc routing protocols. Every node 

has an intra-zone mechanism and extra-zone mechanism. 

When the node wants to work in the intra-zone, it will 

communicate using any proactive ad hoc routing protocol, 
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such as DSDV [15]. When the node wants to communicate 

outside the intra-zone (which is the extra-zone), it will use 

one of the reactive ad hoc routing protocol, such as DSR or 

AODV. 

VII. CONCLUSION 

In this paper we have presented different reactive, proactive 

and hybrid ad hoc routing protocols. The secure versions of 

each of the proposed protocols have also been discussed. 

Most of the existing work has focused on MANETs. 

Protocols like AODV, DSR, DSDV, TORA and ZRP are 

reviewed in detail and different author has performed 

comparative studies of them. 
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