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ABSTRACT:

A Mobile Ad hoc network (MANET) is a system of wireless mobile nodes that dynamically self-organize
in arbitrary and temporary network topologies. In MANET, nodes can directly communicate with all
other nodes within their radio ranges. The nodes that are not in the direct communication range use
intermediate nodes to communicate with each other. Local broadcast algorithm is used to reduce the
number of retransmission. In local broadcast algorithm a node can exchange information between
neighbors to forward all the data packets. A node randomly chooses the packet that are required for its
neighbors. This paper presentsa study of local broadcast algorithm in wireless ad hoc network.

K eywords. Mobile ad hoc network; local broadcast algorithm; connected dominating set.
1. INTRODUCTION

A mobile ad-hoc network (MANET) is a self-configng infrastructure-less network. MANETs are mobile,
they use wireless connections to connect varioug/ar&s. Broadcasting is a fundamental communication
primitive in which a message is sent from a soumode to all other nodes in the network. In general,
broadcasting refers to a process of transmittipgeket so that each node in a network receivegg abthis
packet. The simplest broadcast mechanism is flgpdim which every node retransmits the first cofythe
received message to all of its one hop neighbdmoding is the simplest approach for broadcasting where
every node in the Network forwards the packet dyamtce. Flooding ensure the full coverage of thére
network [1].

The rest of this paper will be structured as fokoBection 2 describes about broadcasting. Se8tipnesents
connected dominated set. Section 4, presents sofvexisting local broadcast algorithm finally tbenclusion
is discussed in Section 5.

2. BROADCASTING IN MANET

Broadcasting refers to a process of transmgitippacket so that each node in a network receiwepy of the
packet. Broadcasting is classified into two types

* Probabilistic
e Deterministic

2.1. Probabilistic

In probabilistic approach the packets received dghenode is forward with probability. The valuep is
determined by appropriate information gatherechahenode. The probabilistic approach provides algesult,
but it cannot guarantee the full coverage becaasgesnodes will not receive broadcast the messatierO
probabilistic approaches are
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e Counter-based

» Distance-based

e Location-based
2.1.1. Counter-based scheme

The node initiates a timer and a counter at the tifbroadcasting. The counter increases one fir ea
received redundant packet. When the timer expif¢ise counter is larger than the value of thredhthe node
will not rebroadcast the packet; if not the nod# lroadcast the packet.

2.1.2. Distance-based scheme

The node initiates a timer. Before the timer exgitbe node checks the location of the senderaalf e
received packet. If some sender is closer thastante value of a threshold, the node will not@alcast the
packet. If not the node rebroadcasts the packet.

2.1.3. Location-based scheme

The node initiates a timer and accumulates the regecarea that has been covered by the arrived
packet. When the timer expires, if the accumulateetage area is larger than the value of threshioédnode
will not rebroadcast the packet. If not the nodk bvbadcast it.

2.2. Deterministic algorithms

In deterministic approach provide full coveradehe network for a broadcast operation, the subket
nodes forward the broadcast packet and the renganudes are adjacent to the nodes that forwargabket.

Other deterministic approaches are

* Global

* Quasi-global
*  Quasi-local

* Local

2.2.1. Global

Broadcast protocols, centralized or distributece hased on global state information. Broadcast
protocols use either global information to derivesraall forward node set in the worst and averagesa
However, global protocols are costly in terms af ttumber of rounds of sequential informati®mopagation
needed to distribute state information or to esthld global infrastructure such as a spanning tree

2.2.2 .Quasi-global
Distributed broadcast protocols are based on pafidal state information. In the global broadcast

protocol, quasi-global broadcast protocols do m&dhto collect the whole global state. Only limigddbal state
information is collected.

2.2.3. Quasi-local

Distributed broadcast protocols are based on mdodgl state information and occasional partial
global state information. The cluster approactsfaito the quasi-local model. Cluster structurealtevo-level
hierarchical formation and it is formed by firseeling a cluster head and, then, its neighborsngim the
cluster as non-cluster head members.

2.2.4. Local
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Distributed broadcast protocols are based on sdttgl state information. The local broadcast
protocol is based on solely local information withexhibiting any sequential propagation of staferimation.
It also support locality of maintenance. It does guarantee performance in the worst case suchcasstant
approximation ratio.

Other local approaches are

e Sdf pruning
* Neighbor designating

2.2.4.1.Sdf pruning

Each node in this approach is required to have leaye of its neighbors which could be achieved
through the periodic Hello messages. The receiviade will first of all compare its neighbors lig its
sender’s list and will rebroadcast if the additionades could be reached, otherwise the messagdebevil
dropped. Self pruning is the simplest method insiigple flooding protocol of neighbor knowledge.

2.2.4.2. Neighbor designating

In neighbor designating algorithm each node selwsstatus of the forwarding node. The challenge
here is to choose a smallest subset of nodes wafdrthe message. With the 1-hop neighbor inforonathe
subset of forwarding nodes can be selected [1].

2.3. Local broadcasting approaches
2.3.1. Broadcasting using the static approach

Based on static approach the local broadcast #ghgorian achieve constant approximation factor and
shortest path preservation if the nodes are prawdéh position information. In the static approaaking local
algorithms any local topology changes can affedy tve status of the nodes in the locality. Stafiproach use
a priority function known by all other nodes in erdo determine the status of each node. The stditaach
node does not depend on other nodes.

2.3.2. Broadcasting using the dynamic approach

In the dynamic approach, the status of each noddetermined “on-the-fly” during the broadcast
progress. Using this approach, the construct CD$% vaay from one broadcast instance to another eween
the whole network topology and the source node iemmachanged. As a result the broadcast algorithased
on the dynamic approach typically have small maiatee cost and are expected to be robust agaidst no
failures and network topology changes.

3. CONNECTED DOMINATING SET

In Connected dominating set (CDS) nodes are selgctdorward the broadcast packets during the flogpd
process, and the information flooded in the networRouting based on a connected dominating set is a
commonly used approach, wherever the searchingesfoaica route is reduced to nodes in the set. Aisset
dominating if each and every one of the nodesersistem is either in the set or neighbors of nadése set.
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. Dominators © Dominatees

Figure 1: Connected Dominating Set

In the above examplie connected dominated are S1 to S8By using a connected dominating set all nc
will broadcast a message each oth¢. S4, S7 are selected as dominatmrsform a connected struct.
Whereas remining nodes such as, S2, S3, S5, S6, S8 are dominatedsch are always far from i
dominators.

3.1. Advantage of CDS

The advantage of connect-dominating-sebased routing is that it centralizes the whole pekwnto
small connected dominating set sub network, whielams only gateway hosts keep routing informatiorthat
as long as network topological changes do nfect this sub network there is no need to recaleulauting
tables [2].

4. STUDY OF RELATED WORKS
Several researchers have investigated the areaalfbroadcasting algorithm in Man

Ali Kies et al. [1]Proposed distributed algorithm computes the comgedbminating set (CDS) based on n
energy and node connectivity. In the CDSEP (ComtkEtominating Set energy Protocol), the CDS node
selected to forward broadcast packets during thedfhg proess, and the information flooded in the netw
through these CDS is also about the CDS. Optintina achieved by minimizing the contents of thetoa
packets flooded in the network.

Aminu Mohammed et.al [2]proposed a pure probabilisiapproaches to mitigate the prem inherent with
flooding, when anobile nodes rebroadcast a message with a praiyalbhich can be fixed or computed ba:
on the local density. However, the approaches eedhe number of rebroadcasts at the expenseachability.
The countetbased approaches inhibit a node from broadcastparcket based on the number of copies of
broadcast packet received by the node within acanaiccess delay tirr

Chih-Shun Hsu and Y@hee Tser et.al [3] proposed an efficig reliable broadcasting protocol for 1
potential broadcast storm problem that could oaetine medium access lev TheExisting protocols are eithi
unreliable or reliable but based on a too costlgrapch. Our protocol ffers from a lov-cost broadcast does
not guarantee reliability, dmsic operatiol

Fei Dai and Jie Wu [4proposed an enhanced version of the generic prosetf-pruning broadcast protocol,
which a node may not forward a broadcast packatdérten selfpruning condition is satisfied based ole
neighborhood information. Herstatic netwrk with an ideal MAC layer a subset of nodes forward t
broadcast packet and still guarantee the compédteank delivery
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Hai Liu, et al [5] proposed an efficient floodiadgorithm that achieves the local optimality in te®nses: 1)
the number of forwarding nodes in each step isntirémal; 2) the time complexity for computing formdng
nodes is the lowest. Which is O (n log n ), wheige the number of neighbors of a node.

Ivan Stoimenovic et.al [6]; proposed a localizedndmting set which significantly reduce or elimieahe
communication overhead of a broadcasting task kptyayy the concept of localized dominating setseTh
maintenance does not require any communicationheaer in addition to maintaining positions of neigtibg
nodes. Retransmissions only by internal nodes inda@minating set is sufficient for reliable
broadcastingproposed techinque eliminate neighbors that ajyreackived the message and rebroadcast only if
the list of neighbors that might need the messagenempty.

Jie Wu and Hailan Li [7] proposed an efficient ingtamong a set of mobile hosts (also called nodes)e of
the most important functions in ad-hoc wirelessmogks. Routing based on top of a connected donmgagéet
is a commonly used approach, wherever the searspiace for a route is reduced to nodes in the set.

Jie Wu and Fei Dai [8] proposed an approach igdam selecting a small subset of nodes to fororaard
node set to carry out a broadcast process. Thesstétevery node, forward or non forward, is alstednined

by the node itself or by other nodes. Node statnsbe determined by using different snapshots wioré state
along time (called views) without causing problemsbroadcast coverage. The forward node set can be
constructed and maintained through either a preagtiocess (i.e., “up-to-date”) before the broatipescess or

a reactive process (i.e., “on-the fly”) during thr@adcast process.

Jie Wu and Fei Dai [9] proposed a general framevimribroadcasting in ad hoc networks through salfapg.

It is basedon selecting a small subset of nodes to form wdod node set to carry out a broadcast process.
Each node, receives a broadcast packet, deternonfssward the packet. The forward node set isctete
through a distributed and local pruning process.

Julien Cartigny and David Simplot et.al [10] propdsa new localized protocol where each node resjainty
the knowledge of its distance to all neighboringle® and distances between its neighboring nodés rexte
can adjust its transmission power in order to mip@rtotal energy consumption but still enable a sage
originated from a source node to reach all theratbees in an ad-hoc wireless network.

Khabbazian et al. [11] proposed an efficient seitdesed broadcasting algorithm based on 1-hop neighb
information that reduces the time complexity of guting forwarding nodes to O(n). Also, proposednapse
and highly efficient receiver based broadcastigg@athm.

Luc Hogie and Pascal Bouvry et al [12] proposecew broadcasting protocol called Delayed Floodinthwi
Cumulative Neighborhood (DFCN). DFCN enables badthvefficient broadcasting in wide area network
composed of large number of mobile devices.

Mahtab Seddigh et.al [13] proposed scheme recheeedmmunication overhead of broadcasting algorfibim
one-to-one model by applying the concepts of plamaphs such as RNG (relative neighborhood graphd)
connected dominating sets determined by internd¢s.o

P.Visu et al. [14] proposed two broadcasting atbors like Sender based algorithm and Receiver hase
algorithm.The proposed Sender based algorithm eéhcobset of forwarding nodes using 1-hop neighbor
information. It know how to reduce both the compiotaal complexity ofselecting the forwarding nodes and
the maximum number of selected nodes in the wase.cThe proposed receiver base broadcasting thigori
can significantly decrease redundant broadcasteimetwork.

Peng Wei and LU Xicheng [15] proposed Ad Hoc Bra@atid’rotocol (AHBP). In which, messages are only
rebroadcast by broadcast relay gateways that totesta connected dominating set of the network. RHB
efficiently reduce the redundant messages.
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Ramalakshmi and Radhakrishnan [16] proposed alliigdéd algorithm for energy efficient stable MPRsbéa
CDS construction to extend the lifetime of ad hdeceless networks by considering energy and velooity
nodes. The route discovery protocol make usbefdDS nodes to relay route request messages.

Shuhui Yang et.al; [17] proposed scheme usingectional antenna, forwarding nodes are selectedlyoonly
need to transmit broadcast messages. The firsh@gte applies network coding to both dynamic araticst
forwarding node selection approaches. In the seeension, two approaches for the single sourtglsi
message issue in the network coding-based broaajgpktation.

Wei Lou and Jie Wu [18] proposed a simple broadesggtrithm to provide high delivery ratio. Amongdih
neighbors the sender, only selected forward nodksend acknowledgements to conform their receipthe
packet. Forward nodes are selected in such a vedyaththe sender’s 2-hop neighbors are covered.sEmder
will resend the packet until the maximum numberetfies is reached.

Wei Peng Xi-Cheng Lu [19] proposed an efficient mgeh to reduce the broadcast redundancy. In their
approach, local topology information and the stiatiéinformation about the duplicate broadcasetswilized to
avoid unnecessary rebroadcasts.

Wei Lou, and Jie Wu [20] In this scheme, proposediywe some deficiencies of the dominant pruning
algorithm and propose two better approximation @flgms: total dominant pruning and partial dominant
pruning. The above two algorithms utilize 2-hop gméiorhood information more effectively to reduce
redundant transmissions.

Wei Lou and Jie Wu [21] proposed reliable broadedgbrithm, called double-covered broadcast (DG&}es
advantage of broadcast redundancy to improve thigede ratio in the environment that has ratherhhig
transmission error rate. Only selected forward soddransmit the broadcast message. Forward nades a
selected here such a way that (1) the sender'pZzbimghbors are covered and (2) the sender’s Inkaghbors
are either a forward node, or a non-forward node fetransmissions of the forward nodes are reddiyethe
sender as confirmation of their receiving the packe

Ying Cai, et al. [22] proposed a new flooding teicjue called Edge Forwarding. The new method mizesh
the flooding traffic by leveraging location infortien to limit broadcast retransmission to only Isoséar the
perimeter of each broadcast coveragdge Forwarding requires each host to track onightmring nodes
within its one-hop distance.

Yu-Chee Tseng Sze-Yao Ni [23roposed multihop mobile ad hoc network, in whidldslcasting is an
elementary operation to support many applicati®@everal threshold-based schemes are shown to perfor
better than flooding proposed several adaptive reese can dynamically adjust thresholds based oal loc
connectivity information.

5. CONCLUSION

The presented local broadcast algorithms hawerak advantages. It is highly efficient in redugin
unnecessary packet retransmissions by allowingsatbalynamically adjust its time. The host canehabetter
chance to collect more duplicate packets to avaicket retransmission. This technique is reliablé alfows
the host to drop off a packet only when its neigblm@an receive the same packet from other host.
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