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Abstract— In instruct to accomplish better throughput, load 

balancing and congestion avoidance multipath routing has 

been widely considered and used in wired networks. The 

good results inspired the researchers in mobile Ad Hoc area 

and many link state routing protocols have been proposed. 

Each of these protocols has a different approach to problem 

and a different objective to achieve. To best of our 

knowledge, there is not a comprehensive comparative study 

among these protocols. In our study, we have examined Link 

state routing protocols and compared them with respect to our 

framework. There is no winner of the comparison, but there 

are important inferences for researchers who will design new 

routing protocols. 
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I. INTRODUCTION 

To hand over have been many link state routing protocols 

proposed for mobile ad hoc networks throughout years. At 

first sight, one can classify those protocols according to their 

basic functioning, such as distance vector based or source 

routing based. But, in fact, there are many more subtle 

differences among them that affect their performance. These 

differences mostly arise because of the objective the protocol 

tries to achieve. Congestion avoidance, better utilization of 

nodes in the network, load-balancing, lower frequency of 

route inquiries, lower delay and reliability of paths and 

robustness to node failures can be mentioned in this objective 

list. In a recent paper, [GK04], in which there is a comparison 

of single path routing versus multipath routing with respect 

to load balancing in MANETs, it is stated that simply using 

multiple shortest paths instead of a single path does not 

improve the load balance. Also a daring claim is as follows: 

“In any ad hoc network with huge number of nodes, when the 

first K shortest paths are used for routing, multipath routing 

can balance the load better than single path routing only if a 

very large number of paths between any source-destination 

pair of nodes.” And the conclusion of the idea is that the 

discovery and maintenance of such a large number of paths is 

very costly and infeasible. But when we look closely to the 

assumptions they made, we see that they are using K shortest 

paths between randomly chosen source-destination pairs in a 

circular region. It is almost obvious that the shortest paths will 

go through the center of the circular region causing 

congestion, reducing throughput and unbalancing the load. 

After the assumption they made, the results they have are 

expected. Instead of using link sta, we will see that many 

multipath routing algorithms are using low delayed routing 

path less congested paths which do not have to be shortest 

between source and destination. The usage of such multiple 

paths will employ nodes from different regions of the 

communication area, and hence enable load balancing and 

better utilization of the network. Thus, we realize the 

importance of careful design of a distributed multipath 

routing protocol rather than the unnecessary of it with the 

guidance of this paper. In our study, first we are going to 

define three main groups of routing protocols according to 

their basic functioning and then categorize the multipath 

routing protocols. The summaries of each multipath protocol 

will provide us better understand their differences among 

each other and how they achieve their objectives. In order to 

compare the routing protocols, we are going to have a 

framework that will help us draw a conclusion at the end. The 

rest of the paper is organized as follows: Next section will 

classify the multipath routing algorithms into three main 

groups and then briefly summarize their characteristics. In 

Section 3, the framework that we are going to use to compare 

the multipath routing protocols will be described. The 

comparisons among the protocols can also be found in 

Section 3. Section 4 will conclude our work. 

II. ADVANCED LINK STATE ROUTING PROTOCOL 

The broad classification Advanced version of distance vector 

routing can be made according to their underlying routing 

scheme; distance vector based, source initiated or hybrid 

case, which mixes the two. To avoid being cliché, we wanted 

to categorize the protocols with respect to some other criteria 

rather than underlying routing scheme. The idea was 

grouping the protocols according to heir usage of N numbers 

of paths; that is, if they are using multiple paths 

simultaneously. The outcome was interesting; because almost 

all the distance vector based protocols, while all the source 

routing based ones tried to use multiple paths simultaneously. 

The question gives the impression that “Hybrid” and 

“Distance Vector are mutually exclusive.  Like “Is this animal 

a dog or a cat?”  In fact, it is more like “Is this animal a 

mammal or a dog“.  If you are looking at a tiger, then clearly 

the answer is “mammal”.  If you are looking at a wolf 

however… it is a little tricky. 

In my simple analogy above, Link state routing 

protocols is a consume.  There is no doubt that it is a Link 

state routing protocol, because it records only the distance to 

destinations – not the path.  Although I think you would be 

hard pressed to find any official Cisco documentation calling 

it a Link state routing protocols without the word Advanced 

in front of it, to distinguish it from its predecessor IGRP.  This 

is partly because there are some limitations with other 

Distance Vector protocols (especially IGRP) that made Cisco 

want to avoid the Distance Vector label. 

However, because it also maintains some sense of 

State with its neighbours by sending Hellos, it also has some 

of the characteristics of a Link State Routing protocol, so in 

an effort to even distance itself even further from the Distance 

Vector label, Cisco often refers to EIGRP as a Hybrid 

Routing Protocol, but this is best thought of as a marketing 
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term, because it tells you nothing about the nature of the 

protocol itself. 

So the most correct way to describe routing is indeed 

as an Advanced Link state routing protocols.  It uses the 

Diffusing Update Algorithm, (DUAL) which is different to 

the Bellman-Ford algorithm used by RIP and different to 

Dijkstra’s Shortest Path First algorithm used by OSPF and IS-

IS. 

III. COMPARISONS 

The following six concepts are description of fundamental 

issues to multipath routing algorithms. As studied earlier in 

the consideration of these issues is necessary in any multipath 

design. The table that holds all the comparative data can be 

found in the Appendix. For the figures within this section, the 

legend is given below. Due to lack of space, we are able to 

provide it only once. 

Each router running a link state routing protocol 

creates three different tables: 

1) Neighbor table – the table of neighboring routers running 

the same link state routing protocol 

2) Topology table – the table that stores the topology of the 

entire network 

3) Routing table – the table that stores the best routes 

Shortest Path First algorithm is used to calculate the 

best route. OSPF and IS-IS are examples of link state routing 

protocols. 

Difference between distance vector and link state 

routing protocol. 

 
Fig. 1: Difference between distance vector and link state 

routing protocol 

Data Forwarding refers to the way in which the data 

is to be forwarded over the multiple paths. This property is 

meaningful only when the available paths are used 

simultaneously. Examples of a few schemes include the 

simple round robin and heuristic forwarding based on path 

lengths. For the routing protocols that do not employ 

simultaneous usage of multiple paths, their data forwarding 

mechanism cannot be argued. Out of CHAMP, MSR, SMR 

and MultRout, MSR seems to be the best with its weighted 

round robin distribution of packets. The weights are assigned 

by measuring delay of each path. Simple round robin or 

proportionality with respect to hop count is not a good choice 

for a data forwarding mechanism because sending the packets 

without the knowledge of congestion level of a particular path 

is not wise. The delay will reveal this information to us. 

IV. EVALUATION AND RESULTS 

As opposed to their single path counterparts, on-demand 

routing protocols with multipath capability can effectively 

deal with mobility-induced link failures in mobile ad hoc 

networks. The outcome of this fact is the link state routing 

protocols that have been proposed for mobile ad hoc networks 

throughout years. To best of our knowledge, there is not a 

comparative study amongst these protocols. We have 

grouped and summarized the link state protocols and then 

compared them with respect to our described comparison 

framework. 

The results were interesting, because many routing 

protocols used the available link state routing information and 

continued to send the data through a single path until a link 

failure occurs. Also in a recent paper, it is discussed that using 

multiple paths does not balance the load better than single 

path routing. Load balancing is one of the main objectives of 

multipath routing protocols and this statement does not reflect 

the effort of them. With careful consideration it is understood 

that the assumptions of the authors lead them to this 

conclusion. They chose to use link state routing protocol 

between randomly chosen source-destination pairs in a 

circular region. Once this assumption is made, it is inevitable 

to come out with the discussed result. 

 
Fig. 2: End to end delay of link state 

 
Fig. 3: System Flow Diagram 

 
Fig. 4: Packet delivery fraction of link state routing 



Advanced Link State Routing Protocol approach for Mobile Ad-hoc Networks 

 (IJSRD/Vol. 5/Issue 03/2017/135) 

 

 All rights reserved by www.ijsrd.com 518 

 
Fig. 5: Use Case Diagram 

 
Fig. 6: Link state routing 

 
Fig. 7: Dataflow diagram 

V. CONCLUSIONS AND FUTURE WORK 

In this MANET be a network which employing wireless 

sensor network technology. The performance is evaluated in 

terms of the end-to-end delay, Packet delivery ratio, residual 

energy and throughput. The multi and link state protocols are 

implemented for both the standards. It is concluded that the 

link state is best suited for designing a enhanced quality 

oriented protocol for better throughput, Packet delivery ratio, 

Residual energy and larger coverage area with lower delay in 

multihop. The communication range of proposed network is 

according to WLAN standard i.e. 100m. It causes the 

performance degradation after this range. Thus, the work has 

to be extend further, in order to increase the coverage area. 

Every single routing protocol has its own advantages and 

disadvantages. No routing protocol can perform best in every 

type of network and scenario. So there is a need to develop 

new routing protocol, which could give higher performance 

with respect to quality of services in adhoc network we can 

also consider some other network parameters also those 

parameters are Packet Delivery Ratio and Residual Energy.  
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