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Abstract: The need for communication services is rapidly increadiegause the mobile communication service is synonymous wit
an ideal communication style realizing communication engt anywhere and with anyone. The availability of a pathethels on the
number of links and the reliability of each link forming thatp. Many routing metrics in terms of number of links haverbpmposed,
such as the shortest path routing. Shortest path routiegtsed path having minimum cost to forward the data to therggiin node.
Shortest path routing algorithm selection depends on tireffic form source to destination, maximizing the netwpesformance
and minimizing the cost. Performance of the network can bexeced through shortest path routing but it also depends tipo
functionality of the routing protocol and the parametees #ire selected for the shortest path routing. The primaay gfcsuch an ad-
hoc network routing protocol is correct and efficient rowt&blishment between a pair of nodes so that messages maiiszet in a
timely manner. Route construction should be done with ammima of cost, overhead and bandwidth consumption. Some @érelsers
explored the concept of shortest path routing over ad hogarkt Each one uses his own parameters with different tgyolNo one
uses all parameters. In this paper, we will discuss theisolsiideas that have been proposed by them.
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1 Introduction terminals themselves. The entire network is mobile, and
the individual terminals are allowed to move freely. In
The wireless networks have become increasingly populathis type of networks, some pairs of terminals may not be
in communication industry since 1970. These networksable to communicate directly with each other and have to
rapidly increased in recent years this type of networksrelay on some terminals so that the messages are
provide mobile users with ubiquitous computing delivered to their destinations. Such networks are often
capability and information access regardless of the usersieferred to as multi-hop or store-and forward networks.

location. There are currently two variations of mobile The nodes of these networks act as routers, which
wireless networks: infrastructured and infrastructwsgle discover and maintain routes to the destination nodes in

networks. The infrastructure networks have fixed andthe networks. The nodes may be located in or on
wired gateways or the fixed Base-Stations which areajrplanes, ships, trucks, cars, perhaps even on people or
connected to other Base-Stations through wires. Eaclyery small devices. Mobile Ad-hoc Networks are
node is within the range of a Base-Station. A "Hand-off"” sypposed to be used for disaster recovery, battlefield

occurs as mobile host travels out of range of onecommunications, and rescue operations when the wired
Base-Station and into the range of another and thuspetwork cannot work there.

mobile host is able to continue communication

seamlessly throughout the network. Example applications The protocols in MANET can be classified into three
of this type include wireless local area networks anddifferent groups: proactive, on demand or reactive, and
Mobile Phone. The other type of wireless network, hybrid. In proactive routing protocols, the routes to aé th
infrastructureless networks, is knows as Mobile Ad-hocdestinations are determined at the start-up and maintained
Networks (MANET). These networks have no fixed by using a periodic route update process. In reactive
routers, every node could be router. All nodes are capabl@rotocols, routes are determined when they are required
of movement and can be connected dynamically inby the source using a route discovery process. Hybrid
arbitrary manner. The responsibilities for organizing androuting protocols combine the basic properties of two
controlling the network are distributed among the proactive and reactive protocols into one. That is, they are
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both reactive and proactive in nature. Each group has shere. These tables are updated by exchanging
number of different routing strategies, which employ ainformation with the neighbors. The distance vector
flat or a hierarchical routing structure. To compare androuting algorithm is sometimes called by other names
analyze mobile Ad Hoc network routing protocols, including Bellman-Ford or Ford-Fulkerson. It was the
suitable classification methods are needed. Classificationriginal ARPANET routing algorithm and was also used
manner help researchers and designers to understan the Internet under the name RIP and in early versions
distinct characteristics of a routing protocol and find its of DECnet and Novell’s IPX. AppleTalk & CISCO
relationship with others. These characteristics at mast arrouters use improved distance vector protocols. In that
related to the information which is hard-done by routing, algorithm each router maintains a routing table indexed
when this information is obtained, and the roles which by and containing one entry for each router in the subnet.
nodes may take in the routing proced} [n this paper, This entry contains two parts: the preferred outgoing line
we investigate the Shortest Path (SP) routing problems irio use for that destination and an estimate of the time or
MANETSs by presented a lot of researchers view and thedistance to that destination. The metric used might be
methods that have been presented. The rest of the paperimamber of hops, time delay in milliseconds, and total
organized as follows. Section 2 looked at routing number of packets queued along the path or something
algorithms. Section 3 Ad Hoc Routing Protocol problem similar. The router is assumed to know the "distance” to
is presented. Conclusion is presented in section 4. each of its neighbors. In the hops metric the distance is
one hop, for queue length metrics the router examines
each queue, for the delay metric the route can measure it
2 Routing Algorithms directly with special ECHO packets that the receiver just
timestamps and sends back as fast as it 2hn |

AThe main function of the network layer is routing
packets from source to destination. The algorithms that .
chooses the routes and the data structures that they ugeLink State Routing
area major area of network layer design. The routing
algorithm is that part of the network layer software The idea behind link state routing is simple and can be
responsible for deciding which output line an incoming stated as five parts. Each router must: ” Discover its
packet should be transmitted on. If the subnet usesieighbors and learn their network addresses. ” Measure
datagrams internally, this decision must be made anew fothe delay or cost to each of its neighbors. ” Construct a
every arriving data packet since the best route may haveacket telling to all it has just learned. ” Send the packet
changed since last time. In the subnet using virtualto all other routers. ” Compute the shortest path route to
circuits such decision is made ones per session. Routingvery other router. In effect, the complete topology and all
algorithms can be grouped into two major classes: nordelays re experimentally measured and distributed to
adaptive and adaptive] every router 2].

Non adaptive algorithms do not base their routing
decisions on measurements or estimates of the current
traffic and topology: Instead, the phoice of the route to uses A Hoc Routing Protocol Problem
to get from | to J is computed in advance, of-line, and
downloaded to the routers when the network is booted

This procedure is sometimes called static rc’u“ng'networks. There are two main ways to route the packets.

Adqppve algorithms, in contrast, change their routing One is unicast and the other is multicast. Unicast refers to
decisions to reflect changes in the topology, and usually

the traffic as well. Adaptive algorithms differ in where the one-fo-one communication between a source and a

et their information, when they change the routes anodestination. Multicast ~refers to  one-fo-many
g L ’ h they 9 ’ communication where the same source sends the same
what metric is used for optimization. They are also called

dynamic. Modern computer networks generally usepackets to a set of destinations. In most cases, the unicast

. : . ; -~ “routing problem is to find the shortest path between two
dy”am'c routing algorlthms rathgr than static_routing nodes in the network and the multicast routing problem is
algorithms. Two dynamic algorithms in particular,

distance vector & link state routing are the most popularto find an optimal tree spanning the source and all the
2] dest_lnatlons. In recent years, bpth the shortest path
' routing and the multicast routing have been well
addressed using intelligent optimization techniques, e.g
) . artificial neural networks, genetic algorithms (GAs), and
3 Distance Vector Routing particle swarm optimization (PSO), etc. The SP routing
problem aims to find the shortest path from a source to a
Distance vector routing algorithms operate by havingdestination in a given network while minimizing the total
each router maintain a table giving the best knowncost associated with the path. The SP routing problemis a
distance to each destination and which line to use to getlassical combinatorial optimization problem arising in

Routing plays an important role in various types of
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many designs and planning contexdk [There are several improvement in terms of packet delivery, end-to-end
deterministic search algorithms for the SP problem: thedelay and routing overhead. It was proposed that existing
Dijkstra’s algorithm, the breadth-first search algorithm, protocol optimizations employed to reduce packet loss
and the Bellman-Ford algorithm, etc. All these algorithmsdue to frequent route failures, namely local repair in
have a polynomial time complexity. They are effective in AODV and packet salvaging in DSR, are not effective at
fixed infrastructure wireless or wired networks. But, they high mobility rates and high network traffic.
exhibit an unacceptable high computational complexity Y. Shavitt and A. Shay9] presented and studied a
for real-time communications involving rapidly changing new model for information gathering in stochastic
network topologies 4]. Therefore, for the dynamic networks is the gossip networks. Gossiping could lead to
shortest path routing problem (DSPRP) in a changingsome unusual phenomena, where the optimal routing
network environment, we need to employ appropriatepolicy may direct travelers to make a detour in order to
new approaches. The DSPRP has become a topic gjather information and minimize their expected path cost.
interest in recent years. In Ad Hoc network there are twoThe optimal traveling policy in gossip networks is
basic shortest path algorithms are available i.e. Bellmarexpressed by a dynamic programming equation. Although
ford algorithm and Dijkstra’s algorithm for shortest path the algorithm that solves the equations, GOSSIP DP, is
problem. We can use one of them to solve the routingintractable in general, they presented two special
problem. Routing based on these algorithms performs thecenarios where the optimal solution is polynomial in
following steps: " Each node calculates the distancesespect to the network size. Then they analyzed the
between itself and all other nodes within the network andrelation between the parameters that influence gossiping
stores this information as a table. ” 2. Each node sends itand produce a state diagram that predicts the network
table to all neighboring nodes. When a node receivesegime. Gossip network can operate in three regimes.
distance tables from its neighbors, it calculates theTravellers then use the gossip information to recourse
shortest routes to all other nodes and updates its own tabliheir path and find the shortest path to their destination.
to reflect any changes. Destination Sequenced Distanc&hey studied optimal routing in stochastic; time in
Vector (DSDV) routing protocol has been developed for dependent gossip networks, and demonstrate that an
Ad Hoc network. It is based upon the distributed optimal routing policy may direct travellers to make
Bellman-Ford algorithm§, 6, 7]. detours to gather information. A dynamic programming
equation that produces the optimal policy for routing in
gossip networks is presented. In general, the dynamic
6 Background programming algorithm is intractable; however, for two
special cases a polynomial optimal solution is presented.
In MANETS, the unicast routing establishes a multi-hop Results show that ordinarily gossiping helps travellers
forwarding path for two nodes beyond the direct wirelessdecrease their expected path cost. However, in some
communication range. Routing protocols also maintainscenarios, depending on the network parameters,
connectivity when links on these paths break due togossiping could increase the expected path cost. The
effects such as node movement, battery evacuation, radiparameters that determine the effect of gossiping on the
propagation, and wireless interference. In multi-hoppath costs are identified and their influence is analyzed.
networks, routing is one of the most important issues thafThis dependency is fairly complex and was confirmed
have high effects on the performance of networks [ numerically on grid networks.
Shortest path can be used with any routing algorithm but ~ S. Jiang and J. Rad.()] introduced a prediction-based
the result will depend upon the nature of the protocol andlink availability estimation to quantify the link reliafy.
the parameters are used. Lots of research work has beéfhe reliability of a path depends on the number of links
done using shortest path routing over wireless Ad Hocand the reliability of each link constituting the path. Many
network with the different constraints and with different routing metrics in terms of number of links have been
protocols B]. we will introduce some studies on shortest proposed, such as the shortest path routing. However, how
path route. to measure link availability or reliability in order to find
W. Ahn and R. S. Ramakrishnd][proposed a genetic more reliable paths has not been addressed adequately in
algorithmic approach to the shortest path (SP) routingthe literature. This quantity that has been introduced
problem. Computer simulations show that the proposednakes use of some instantly available information and
algorithm exhibits a much better quality of solution (route also considers the dynamic nature of link status in order
optimality) and a much higher rate of convergence thanto properly reflect the link reliability. Then, this quamtit
other algorithms. has been further used to develop routing metrics for path
A. C. Valera and K.G. Seah8] proposed a new selection in terms of path reliability to improve routing
routing protocol named CHAMP (Caching and Multiple performances. The proposed schemes have been
Path) routing protocol. CHAMP uses cooperative packetinvestigated through computer simulation.
caching and shortest multipath routing to reduce packet J. Gao and Li Zhangl[l] studied routing algorithms
loss due to frequent route failures. Extensive simulationon wireless networks that use only short paths, for
results that these two techniques vyield significantminimizing latency, and achieve good load balance, for
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balancing the energy use. They considered the specidioc networks with frequent link failures. Our results
case when all the nodes are located in a narrow strip witrshow that the best performance lies in a trade-off between
width at mostpf = 2y : 86 times the communication proximity and density. In this combined routing strategy,
radius. They presented algorithms that achieve goodhe packet delivery ratio is considerably higher and the
performance in terms of both measures simultaneously. Ipath length remains almost as low than with traditional
particular, the routing path is at most four times the shortest-path any cast routing.
shortest path length and the maximum load on any node is H. Dubois-Ferriere, M. Grossglauser, M. Vettedlb]
at most three times that of the most load-balancedntroduced opportunistic routing protocols by using
algorithm without path-length constraint. In additionyou single-path routing metrics to assign to each node a group
routing algorithms make routing decisions by only local of candidate relays for a particular destination. This pape
information and, as a consequence, are more adaptive taddresses the least-cost any path routing (LCAR)
topology changes due to dynamic node problem: how to assign a set of candidate relays at each
insertions/deletions or due to mobility. node for a given destination such that the expected cost of
A. Arora and H. Zhang 12 formulated a notion of forwarding a packet to the destination is minimized. The
local stabilization, by which a system self stabilizes in key is the following trade-off: On one hand, increasing
time proportional to the size of any perturbation thatthe number of candidate relays decreases the forwarding
changes the network topology or the state of nodes. Theost, but on the other, it increases the likelihood of
notion implies that the part of the network involved in the "veering” away from the shortest-path. Simulations show
stabilization includes at most the nodes whose distancsignificant reductions in  transmission cost to
from the perturbed nodes is proportional to the opportunistic routing using single-path metrics.
perturbation size. Also, they presented LSRP, a protocol R.Rameshkumar and Dr. A.Damodaralf][proposed
for local stabilization in shortest path routing. LSRP a new routing/scheduling back-pressure algorithm that not
achieves local stabilization via two techniques. First, it only guarantees network stability (throughput optimality
layers system computation into three diffusing wavesbut also adaptively selects a set of optimal routes based
each having a different propagation speed , i.e,on shortest-path informationin order to minimize average
"stabilization wave” with the lowest speed , " pathlengths between each source and destination pair.
containment wave” with intermediate speed, and ” super  Nithin Michael, Ao Tang and Dahai Xu[/] proposed
containment wave” with the highest speed. Thea new sub-optimal distributed link-state routing protacol
containment wave contains the mistakenly initiatedwith hop-by-hop forwarding like OSPF and IS-IS are the
stabilization wave, the super containment wave containglominant intra-domain routing solutions on the Internet.
the mistakenly initiated containment wave, and the supeiThese algorithms have become global as their potentially
containment wave self-stabilizes itself locally. Second,very large performance loss because of the volcanic
LSRP avoids forming loops during stabilization, and it growth of the Internet. The main idea of these schemes is
removes all transient oops within small constant time. Toto centrally assign weights to links and locally calculate
the best of our knowledge, at this time, the LSRP is theshortest paths this made them easier to implement and
first protocol that achieves local stabilization in shdrtes manage compared to the optimal solutions that had been
path routing. proposed. Some of the lost performance was getting back
Y. Shen, Y. Cai, X. Li, and X. Xu 13| presented an through extensive capital cost. For instance, due to the
energy-efficient topology control algorithm named RLSP. poor resource utilization resulting from these protocols,
The algorithm first tries to preserve the minimum-energymany of the "backbone” links of the internet are so
paths. However, when a node finds it needs a largever-provisioned to support peak traffic that they run at
transmission power to cover some of its logical neighborsyery low utilizations on average. Unsurprisingly, the
it uses two-hop paths to reach them instead of usingsearch for an optimal routing algorithm that has the same
single links. Simulation results show that RLSP canease of management and implementation as OSPF has
effectively decrease the transmission power and reduceontinued unabated. Thel§] paper presented HALO
the energy consumption when transmitting. (Hop-by-hop Adaptive Link state Optimal) algorithm. For
V. Lenders, M. May and B. Plattned ] introduced our knowledge, some algorithms depending on hop by
density based any cast routing, a new any cast routindnop routing like OLSR, AODV and HALO.
paradigm particularly suitable for wireless Ad Hoc Arti?cial Bee Colony (ABC) algorithm is one of the
networks. Instead of routing packets merely on proximity most recently introduced swarm-based algorithms. ABC
information to the closest member, density-based any castimulates the intelligent foraging behavior of a honey bee
routing considers the number of available any cast grougwarm. Dervis Karaboga and Bahriye Aka¥8] used
members for its routing decision. They present a unifiedABC for optimizing a large set of numerical test functions
model based on potential fields that allows for and the results produced by ABC algorithm are compared
instantiation of pure proximity-based, pure density-lblase with the results obtained by genetic algorithm, particle
as well as hybrid routing strategies. They implementedswarm optimization algorithm, and differential evolution
any cast using this model and simulate the performance oélgorithm and evolution strategies. Results show that the
the different approaches for mobile as well as static Adperformance of the ABC is better than or similar to those
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of other population-based algorithms with the advantagecertain quality of service (QOS) requirement is to be
of employing fewer control parameters. E. Hemalatha Jaisatisfied. Marghny H.Mohamed, Mahmoud.A Mofaddel
Kumari and Dr. KannammallB] shows that the most and Hamdy.H El-Sayed2B] address the problem of
necessary characteristic in mobile ad hoc networks igouting in mobile ad-hoc network under a new ad-hoc
topology transformation. Finding the shortest path for thenetwork characteristics. They concentrate on two
routing problem in Mobile Ad hoc Networks (MANETS) parameter hop count and path distance changes with some
will become a dynamic optimization problem. They ad-hoc network characteristics characteristics like
proposed the Modified Artificial Bee Colony topology changes, average number of neighbor nodes,
Optimization (MABCO) algorithmic techniques that used number of nodes and transmission range. Different
to find the global optimum value in a given space. Thetopologies are compared like circle, square and rectangle.
Modified Artificial Bee Colony Optimization (MABCO) The results are compared the effects of these
algorithm has shown to be a good technique forcharacteristics on the Ad-Hoc On Demand Distance
identifying multiple stable paths between source andVector (AODV) and the proposed algorithm Bee-Dijkstra
destination nodes. Algorithm (BDA). BDA is more accurate for finding the
Nature-inspired algorithms are among the mostshortest path from source to target.
powerful algorithms to solve optimization problems. P. Mis Rigi C.R, Ms. Ancy Antony.C, Ms.Shalinu Saju
Mansouri, B. Asady and N. Gupt2(Q)] intends to provide and Mr.Sachin Padikkal2f] explores the potential of
a detailed description of a new iterative method to solveusing genetic algorithm to solve the shortest path problem
the shortest path problem for given directed graphin wireless sensor network. In multihop networks, such as
(dgraph) G = (V, E) from source node s to target node t.the Internet and the Mobile Ad-hoc Networks, routing is
Each edge(i,j))E has an associated weight wij. Thisone of the most important issues that has a significant
problem is known as NP-hard problems, so an efficientimpact on the network’s performance. An ideal routing
solution is not likely to exist. Weights are assigned by thealgorithm should strive to find an optimum path for
network operator. A path cost is the sum of the weights ofpacket transmission within a specified time so as to
the edges in the path. The efficiency of this approach issatisfy the Quality of Service (QoS). There are several
shown with some numerical simulations. For large datasearch algorithms for the shortest path (SP) problem: the
network, this method reaches to shortest path from s to breadth-first search algorithm, the Dijkstra’s algorithm
in polynomial time. and the Bellman-Ford algorithm, to name a few.
Many conventional routing algorithms have been Intelligent analysis and designing of network routing
proposed for MANETSs in early years. And also many provides an edge in this increasingly faster. The energy
meta heuristic optimization techniques like swarm efficient genetic algorithm routing prolongs the network
intelligence algorithms are addressing the static shortedifetime Genetic Algorithm is a problem solving method
path in the realm of wireless network routing. The motion which is based on the concept of natural selection and
of MANET is dynamic and hence, the shortest pathgenetic. They are introduced an overview of shortest path
routing problem in MANET manifests into a dynamic algorithm with genetic algorithm and some existing
optimization problem. The nodes are instilled with an algorithm.
awareness of the environmental conditions by making Mobile ad-hoc network does not have any
them operational through intelligence routing becomes anfrastructure or central administration, hence it is egll
key concern, as it has a significant impact towardsinfrastructure less network. Isha Nagpab[ presents in
network performance. Hema Lawin and Kannamn2d] [  his paper an alternative path between nodes in mobile ad
proposed a study to solve the shortest path problem irhoc network. The paper generally chooses the shortest
MANETs using enhanced artificial bee colony path to transmit the data which is not safe due to the
optimization algorithm. MANETs are kept and probability of attack of the intruder. There are number of
considered target systems because they do represent ti@rusion detection and prevention technique to overcome
next generation wireless network. The results ofwith different types of attacks. An alternate path scheme
experiment explicate that enhanced artificial bee colony igprovides a security oriented approach for designing the
steadfast to adapt to the gradations in the environment. routing protocol Mobile Ad-hoc networks. It proposes the
Ashita S. Bhagade and Parag. V. Puranik2][ new cluster based security architecture which starts from
proposed a new method to solve the travelling salesmathe initialization of the network.
problem for VRP is optimized by using nearest neighbor
method; evaluation results are presented which are then
compared by the artificial bee colony algorithm. The 7 Conclusion
pursued approach gives the best results for finding the
shortest path in a shortest time for moving towards theMobile Ad Hoc Network (MANET) is a collection of
goal. Thus the optimal distance with the tour length iswireless mobile nodes that are able to dynamically form a
obtained in a more effective way. temporary network without any fixed infrastructure or
Routing in mobile ad-hoc network (MANETS) centralized administration. In this paper, a brief survey o
becomes more sophisticated issue especially when ahortest path routing has been introduced. Different
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researchers discussed various solutions and each Wireless Multihop Networks”, IEEE COMMUNICATIONS

researcher used a different parameter for the shortest path LETTERS, VOL. 11, NO. 12, DECEMBER 2007 .

for routing. So we are conclude that the result of the[14] V. Lenders, M. May, Member, IEEE, and B.Plattner,
shortest path routing also depends upon the selected Member, IEEE: "Density-Based Anycast: A Robust Routing
parameters and as well as on the selected routing Strategy for Wireless Ad Hoc Networks”, IEEE/ACM
protocols used for ad hoc network. Each author worked TRANSACTIONS ON NETWORKING, VOL. 16, NO. 4,

on a specific parameter but no one has considered all the AUGUST 2008. ,
parameters in a particular solution. [15] Henri Dubois-Ferrire, Matthias Grossglauser, and tiiar

Vetterli, Fellow, IEEE, ACM, Valuable Detours: "Least-
Cost Any path Routing”, IEEE/ACM TRANSACTIONS ON
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