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Abstract: Problem statement: Network becomes very important technology in tlag tob day life
style of modern computer era, in which the wirelessimunication become very popular for the last
few years. In the same manner, the other wirelessaik, i.e., ado network is very popular among the
researchers in the past few decadgsproach: The Ad hoc networks are defined as a multi-hojorad
relaying and are capable of operating without tinepert of any fixed infrastructure. Identificatiar
optimal route for data communication, efficienfizgition of energy, clustering, providing congesticee
communication, offering scalability, maintainingtQuality of Service (QoS) are few research issutise
Adhoc Network.Results: This study is focusing the review of current resbaand the requirements,
characteristics and design of wireless ado roygimgpcol.Conclusion: The results of the proposed work
show that the proposed swarm intelligence baseatitigh will provide optimality than existing system
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INTRODUCTION e For the least cost path, the sum of the cost of the

o o links on the path is the minimum over all possible
The routing is the problem of finding closed tour paths between the source and destination

which aims for minimal cost that visits each cityce, . |t a1l link costs are the same. the least cost sth

this problem is also called as Traveling Salesman 4o the shortest path (i.e., the path crossing the
Problem (TSP). The mathematical model for network  smallest number of links between the source and

routing can be expressed in graph theory as: the destination

LetV = {a, ..., z} be a set of cities ) . .

A = {(r, s): 1, s € V} be the edge set Quallty of Serwce support for Moblle_ Ad-hoc

ands(r, s) =&(s, r) be a cost measure associated witHetworks is a challenging task due to dynamic toggl
edge (r, s) € A and limited resource. The main purpose of QoSmgus

to find a feasible path that has sufficient resesrto

In this case, the cities r € V are given by their ~ satisfy the constraints. A fundamental problem SQ
ordinates (x y;) and$(r, s) is the Euclidean distance routing is to find a path between a source andre#&in
between r and s, then it is Euclidean TSR(if s) # that satisfies two or more end-to-end QoS conggain
3(s, r) for at least some (r, s) then the TSP besoame The wireless routing is complex than wired routing
Asymmetric TSP. due to many constraints and more computationatteffo

Given from the above graph abstraction (Petersoitherefore some more tasks in addition to wired oetw
and Davie, 2000), the problem of finding the oplima are added to meet the wireless environment. These
path in terms of least cost from a source to aik#dn  specific tasks are very important for the design of
requires identifying a series of links such that: wireless network routing protocol due to the foliog

requirements:
* Thefirst link in the path is connected to the seur
* The lastlink in the path is connected to the daitn <«  Minimization of power requirement
* For all i, the i and i-1st link in the path are « Utilizing minimal network resources like
connected to the same node bandwidth
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+  Gathering information and updating link failures  forms, both used in the wired network: Distance tdec
(DV) and Link State (LS). The DV is based on the
Therefore the traditional routing protocols which distributive Bellman-Ford Algorithm and the LV is
applied for wired network such as Open Shortesh patbased on Djickstra shortest path algorithm. The iBV
First (OSPF), Routing Information Protocol (RIP} am- Bsstgnlge-l\\ﬂlécl:\:gr-r (IIDHSE)Q?) frcc))rr?nDeﬁ_t;]réaE%nTSS%‘lizgcﬁﬂ
efficient for the wireless environment, due to (Mpand : uting. :

o : having information about the topology which is then
Murthy, 2004), frequent mobility, limited bandwidéimd used %y the nodes to compute s?wortggt paths ukeid

power, hidden and exposed terminal and interferencg, the Topology dissemination Based on Reverse-Path
The highly dynamic nature of mobile network leads t Forwarding (TBRPF) and Optimized Link-State
frequent path breaks. Therefore the requirementbeéf Routing (OLSR) protocols for MANET.

wireless routing protocol must be able to perform a In order to reduce network traffic allocated to
efficient and effective mobility management. Asicad routing information, reactive protocols compute the
band is limited, the bandwidth of wireless netwisrklso ~ path to a destination only when needed. It alseseain
limited compared to wired network. Due to frequentflooding: when a node wants to send a packet aed do
changes in topology, maintaining consistent topickdg not have fresh information about its dest_lnatlo'n, i
information at all the nodes involves greater aaintr E’égigg?isstsﬂgorggge:; dfol:eprsairagl)( t:flsthdee?]tclert]v?/ﬁlgp
overhead. This, in tur, leads to larger l:)"’mdw'dmfoIIowed. The destination and nodes that have shfre

wastage, reduced network effici_ency and performancegath to this destination respond to the request Th
The Hidden and exposed terminal problems leads tQqyrce of the request chooses the best response and

collision and congestion in the network. caches it. The flooding process operates only on
The most common protocols are AODV, DSDV, demand, avoiding bandwidth overhead. It does riat ta
DSR in ado used to ensure the data transmissiogare of inactive nor unused nodes. On the othed,han

among themselves. this incurs a latency that may not be acceptabime
contexts. Ad-hoc On-demand Distance Vector (AODV)
MATERIALSAND METHODS and Dynamic Source Routing (DSR) protocols are well

known examples of reactive protocols

Wireless ado networks are self-organized dynamic
networks can share wireless channel without anyybrid protocols: The idea of hybrid protocols is
established central control standard for IEEE 802l  using both proactive and reactive approaches, eaeh
ado network, each mobile node has many limitatitees ~ with a different scope. The network is divided into
lesser battery power, lower processing power anilel ~ smaller groups (or clusters). Then, a proactivagigm
on-board memory. And the ado network will commutgica is used to collect information about nodes witHie t
with each other mobile nodes in a multi-hop fashion cluster, while a reactive paradigm is used for

Various routing protocols for MANET is designed communications with nodes in distant clusters. 8&nd
to meet these challenges, each of them havingdheir @ packet within a cluster (which is supposed touocc
way of choosing how and when to run neighbormore often) is fast and exchanged routing inforomati
discoveries and compute shortest paths. Designing aS_Still rather small. Sending a packet out of aster
efficient routing protocol for ado network is a yer Wil probably take longer, but this should happet as
challenging task and it has been an active area difttn and the prohibitive bandwidth overhead is
research. Many routing protocols have been propose@voided. The other side of the coin is a much more

and these protocols can be broadly classified a§omplicated design and implementation of such a
proactive and reactive. protocol. The difficult part is deciding how theusters

are formed and how to handle changes in the topolog
The Zone Routing Protocol (ZRP) and the Hazy
Sighted Link State (HSLS) protocol are two good
examples in this category.

Flat protocols: Proactive protocols use the same
approach as wired routing, in which the nodes will
regularly exchange the routing information and gsin
this data structures decide the optimal route. When ) _ ) )
source node wants to send or forward a packefljt o Hierarchical routing protocols: Hierarchical protocols
has to read its routing table for sending the ditahe Use the idea of clustering previously discussed and
mentioned interface in the routing table. It isrtleasy ~ generalize it to a multilevel hierarchy. Each node
and fast but the prohibitive bandwidth overhead inbelongs to the lowest level. They are divided into
order to continuously exchange routing informatien clusters that may overlap as in hybrid protocolst B
pitfall of this method. The exchanged data can tal® here, nodes within a cluster elect a leader thktnigs
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also to the upper level of the hierarchy; the skt oand Gambardella, 1997; Sim and Sun, 2003) comparing
leaders is also divided in clusters with their deader all routing algorithms with ACO, concludes that @ant
and so forth. Again, choosing the limits of clustand are relatively small, can be piggybacked in daizkpts
their leader may be intricate. When a packet is, seis  and more frequent transmission of ants may be Iplessi
forwarded from level to level until it reaches aister  in order to provide updates of routing informatifmm
where a node is a (possibly indirect) leader of thesolving link failures. Hence, using ACO for routiiry
destination. The packet then travels down in thedynamic network seems to be appropriate. Routing in
hierarchy until it reaches a level-0 cluster to ebhthe  ACO is achieved by transmitting ants rather than
destination belongs. routing tables or by flooding LSPs. Even thoughsit
noted that the size of an ant may vary in different

Geographic routing protocols: Geographic protocols gy stems/implementations, depending on their funstio
can be used when nodes have knowledge of the docati 5,4 applications, in general, the size of antelatively

of a given address. Thus they do not need to parfor small, in the order of 6 bytes.
flooding; instead they forward the packet to onheo

node (or a set of nodes) on the path towards the RESULTS
destination. Simplest protocols use a greedy dlyori
to do so: Packets are forwarded to the directighahle
node that is closest to the destination. If thetidaton
cannot be reached with this path, backtrackingseslto
find another path. The Greedy Perimeter Statelessiri®)
(GPSR) protocol is an example of geographic prétoco

Swarm intelligence is a new discipline of studstth
contains a relatively optimal approach for problem
solving which are the imitations inspired from the
social behavior of insects and animals, for examiie
Colony Optimization (ACO) algorithm, Honey Bee
Recent research: The existing heuristics have Algorithms, Fire Fly Algorithm. The “ACO
addressed only some aspects of MANETAIgorithm* is a study derived from the observatioh
characteristics, such as load balancing, mobildy, real ants’ behavior and uses these models as aesofir
algorithmic convergence. Therefore Baoa and GarCiaihspiration for the design of novel algorithms, aihiis
Luna-Aceves (2010) introduces a novel approach tgne gojution for optimization and distributed catr
isnol/\\//lr\nigﬁﬁecfonnoelgted dominating fgt eIe_ctl_ct)n Fﬁd’nfbl_ problems. The Honey Bee Mating algorithm is the

pology management by priorily oragri growing technique, which is proposed in late 2005,

or integrating multiple factors (energy and mot)lit X : licati
into a single metric for cluster election decisiomgis ~ Many engineering applications. ,
approach uses the Neighbor-aware Contention To identify the optimal location of bio-mass power

Resoluton (NCR) algorithm to provide fast plant (Veraa et al., 2010), Resource Allocation
convergence and load balancing with regard to théQuijanoa and Passino, 2010), Constraint Optinorati
battery life and mobility of mobile nodes. Based onProblem (Karaboga and Akay, 2009), data Clustdring
NCR, the authors assign randomized priorities todata mining (Karaboga and Ozturk, 2011) are some of
mobile stations and elect a Minimal Dominating Setthe successful solutions based on ABC algorithne Th
(MDS) and the Connected Dominating Set (CDS) of anjetailed honey bee mating algorithm is explained.

ad hoc network according to these priorities. lingo

so, the method proposes in this study, called TMPOMathematicaI model of ABC algorithm: The

which requires only two-hop neighbor informatiorr fo . .
the MDS elections. The dynamic priorities assigteed algorithm requires a number of parameters to be set
namely: number of scout bees (n), number of elite

nodes are derived from the node identifiers andr the e
“willingness“to  participate  in the backbone Pees (e), number of patches selected out of nedisit

formations. The willingness of a node is a functafn  Points (m), number of bees recruited for patches
the mobility and battery life of the node. The grated  visited by “elite bees” (nep), number of bees
consideration of mobility, battery life and detenmstic ~ recruited for the other (m-e) selected patches)(nsp
node priorities makes TMPO one of the best perfogmi  size of patches (ngh) and stopping criterion. The
heuristics for topology management in ad hoc nefteior  algorithm starts with the n scout bees being placed
randomly in the search space.

Swarm intelligence based routing: In the recent The bees search for food sources in a way that
network routing, Ant-Net Routing using Ant Colony maximizes the ratio Eq. 1:
Optimization (ACO) technique provide a better résul
than others due to its real time computation arss le (e)=E )
Control Overhead (Doriget al., 1996; 2004; Dorigo T

229



J. Computer i, 8 (2): 227-231, 2012

Where, E is the energy obtained and T is the tipents taken as major issue by Natsheh and Buragga (201.0),

for foraging. Here E is proportional to the nectarwhich, broadcasting algorithm is improved underhhig

amount of food sources. mobility and density through the routing process.
In a maximization problem, the goal is to find the Banerjee and Dutta (2010) proposed Link Stabilitd a

maximum of the objective function B)( 6 0 R". R Node Energy Conscious (LSNEC). In which AODV

represents the region of search area. and Associatively Based Routing (ABR) is improved
Assume tha#; is the position of thé"ifood source; using Quick Local Repair scheme (QLR). Kaabeted.

F (0;) represents the nectar amount of the food sourc€009) proposed pure flooding based routing tectenfqr

located ab; and it is proportional to the energy ) ( mobile adhoc network, which offers reliability atidk
capability.

DISCUSION The objective of this study is to briefly revietwet

major contribution in the adhoc routing protocdis.

Let P(C) = § (C) |i = 1, 2... S} represent the order to meet the objective, this study initiallppides

population of food sources being visited by bees, ithe introduction of the wired routing and explained
which, C is cycle and S is number of food sourcesabout the wired routing in terms of mathematical
around the hive. The preference of a food sourcth®y model. The dissimilarity of wired and wireless riagt

worker bee depends on the nectar amourt) fof(that 5 explained and in the consequence, the methogolog

food source. As the nectar amount of the food ®urcys 5dhoc routing is reviewed. The objective of shedy
increases, the probability with the preferred seury  is  fyrfilled by providing necessary and limited

the Wof'fer bge increases praportionally. Ther_efthe, information regarding the adhoc routing which algb
prr]obabngy Wgh the f%Od source Idocatgd €&2'[.WI|| be guide the new researcher. This study also provides
chosen by a bee can be expressed as £q. < recent research proposals like ant colony optirdrat
FO) and artificial bee colony algorithms based wireless

R=3 (2) routing protocols.
;F(ek)
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