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Abstract— The field of multicast routing protocols are
consists of many research factors while in those this is
concerned with the zonal and resource efficiency. The paper
consists of brief review of many popular existing multicast
protocols and their comparison in relation to efficiency and
security. The research survey is done on the basis of
enhancement work of existing protocols over each other. In
this paper we propose a Zone and Resour ce Efficient Protocol
(G-ZRP). The G-ZRP protocol no requirement have preserved
state information for zonal and resource efficient packet
transmission in active environment. However, it is stimulating
to implement zone based, resource and energy efficient
multicast in MANET due to the trouble in group membership
management and multicast packet transmission.
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l. INTRODUCTION

In this survey analysis, we propose a Zone and UReso
Efficient Protocol (G-ZRP), which can scale to atvaetwork
size and clustering size and give powerful multigaacket
transmissions in an element
environment. The approach is intended to be stifaigard;
hence it can work more proficiently and dependailye
present much virtual architecture for more enecgetnd
flexible membership management and packet forwgrifirihe
vicinity of high system elements because of unstgathote
channels and continual node movements. Both trepatkets
and control messages will be transmitted alongigiesft tree-
like ways, moreover, unique in relation to othezetbased
protocols, there is no compelling reason to exijictreate
and keep up a tree structure. A strong virtual-steecture can
be structured amid packet forwarding with the diget of
node positions.

Besides, G-ZRP makes utilization of position datstipport
consistent packet forwarding. The protocol is idixh to be
thorough and independent. As opposed to tendingugb a
particular part of the issue, it presents a zorsdtaplan to
efficiently handle the group membership managemant
exploits the membership management structure &ctfely
track the areas of all the group parts withoutirigllback on
any outside area server. The zone structure isualiyt
structured essentially and the zone where a noéteuisd can
be calculated based on the node position and aerefe
origin. Unique as ordinary group structures, théeno
compelling reason to include a convoluted plan fkenand
keep up the zone. To avoid the need of system pétdic
flooding of source data, we acquaint Source Honté wack
the positions and locations of every last one afrses in the
system.
A. Mobile Adhoc networks (Wireless Sensor Networks)

MANETSs are gaining up force on the grounds that/ thelp
recognizing network services for mobile clientszomes with
no prior communications infrastructure, or when atiézation
of such framework obliges remote expansion. Mobile
networking is one of the most important technolegie
supporting pervasive computing. Amid the most rececade,

mobile ad hoc network

progresses in both hardware and software stratelgies
brought about mobile ad hoc network is an accrediforemote
nodes that can rapidly be set up anyplace and wkene
without utilizing any prior system base. It is dfsaifficient
framework in which versatile hosts joined by remote
connections are allowed to move randomly and reyutzo
about as switches in the meantime. The movemepstypad
hoc systems are truly not quite the same as thosa i
framework wireless network.

B. Statelessprotocolsin MANETSs
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Multicast is a major service for supporting datad#s and

In this approach a tree is constructed from sotoamaulticast

collective job execution among a group of clientsda group members. Various algorithms are used for tree
empowering cluster based machine framework planainconstruction due to the dynamic nature of sensdesowhich

distributed environment. The routing protocols pricipally
ordered into three classifications: Proactive, Reac &
Hybrid. Hybrid approach utilizes the peculiaritiek reactive
and proactive approaches. A large portion of hyladting
approaches are outlined as an issue or layerednsysthema.
One of the tasks of G-ZRP protocol is to make thstesn
dependable and versatile. G-ZRP is additionallyngj\better
multicast packet transmission in dynamic environmdie

changes the tree structure after some time. Trezedba
approach can be further divided into a) Source ddsee
construction b) Destination based tree constructiorsource
based tree multicast routing protocols the treestantion and
the tree initiation starts from source node. Thaguires that
the source node must have information about receive
addresses and topology in a multicast group. Thes®cols,
therefore, have high overhead due to traffic cdntrocase of

fundamental part of G-ZRP is to make the systeml| wehobile sensors the overhead is higher as compart tstatic

effective & give the depandability to the adhoctegs &

enhances the execution capacities term of the asifstem. So
as to support more solid and versatile communinatidt is

basic to decrease the states to be kept up byystens, and
make the routting not altogether affected by togglohanges.
As of late, a few area based multicast protocolsehlaeen
proposed for MANET.

Il. LITERATURE REVIEW

The field of multicast routing protocols is relaly very much
familiar to researchers around the world. Becaddais fact,
there is lots of material available for motion dgien and
video detection to review. After reviewing a numioériEEE
journals and conference from ACM digital librarydaSJPL
library, | had gained access to a few journals firaved to be
useful for my research project.

Multicast Communication

In multicast communication data is delivered toumber of
nodes which are geographically dispersed in a geapot
field and there is no restriction on the boundamy &ata
transmission. It is the simultaneous delivery dbimation to
a group of destinations in the network, using thstefficient
strategy to distribute the messages over each dihkhe
network only once and creating copies only whenlitiies to
the destinations divided. Researchers have proposaly
algorithms for multicast communication in wirelessnsors
networks, however these algorithms are efficient ome
parameters and may perform poor for certain othmgrortant
parameters. The existing multicast approaches can
classified into tree based, mesh based, Geocaseaddzvous
based approach, which are as follows.

a. TreeBased Approach

sensors. The tree based multicast routing proto@misire a
minimum number of copies of each data packets which
decrease the ftraffic load and bandwidth utilizatidiese
protocols establish a single route in a multicasup to send
data from one node to another node.
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Fig. 1: Multicast Communication Scenarioin a Tree

The multicast routing protocols working on tree dxhs
approach are as follow:

¢ Multicast Ad hoc On-demand Distance Vector
Routing Protocol (MAODV)

MAODV discover routes for data transfer in on denhan
manner. Whenever a node wants to send data, it firs
broadcasts the address of its destination nodethaard waits

for reply from that particular destination node. &dkver the
destination node receives that requested packeply through

tge same route to sender node and the data is rideda
towards the sender node. However there are sonearches
issues need to be resolved in MAODV.

1. MAODV protocol has high overhead. This protocol
discovers the routes in “on demand” manner theeefor
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before transferring actual data, destination addres routing protocol (DMRP). The major problem in olcbfocols
broadcasted throughout the network. This technigwes that they did not consider multi sinks in thetwork.

delivers extra data through the network which caus®DMRP

overhead and more bandwidth is consumed.

2.
to the destination node. The source node will watil a
suitable route is discovered to access the destimat

e Branch Aggregation Multicast (BAM) Protocol

Akihito Okura et al proposed a new multicast protofor
multicast communication in wireless sensor netwar&wn as
Branch Aggregation Multicast protocol (BAM). The BA
protocol does not divide the network in multicasbups
resulting in decrease of communication overheadhEumore
there are no extra messages in the network to foileave or
any acknowledgement from the base node in a msttgr@up.
This approach also decreases the bandwidth utdizaand
energy consumption in the energy constraint wigelesnsor
networks. This behavior of BAM shows that it's aneggy
efficient protocol. Another property of BAM protdas that it
can work with any other protocol in wireless sensetwork.
Therefore this protocol can perform better in hageneous
networks where multiple protocols are involved
communication process. BAM protocol uses two apgea
for communication:

1. Single Hop Aggregation (S-BAM) S-BAM s
responsible to aggregates radio transmission wihgingle
hop and also enables single transmission to meltigended

receivers. This helps to reduce the redundant caruation.

2. Multiple Path Aggregation (M-BAM) M-BAM also
aggregates multiple paths into few and controlsramge of
radio transmission, so it decreases the numberaoiches.

These two approaches can be combined in many isitgat
which are known as Single Multiple- Branch Aggrégat
Multicast protocol (SM-BAM). This techniques of mgerg

both approaches helps to reduce overhead as w&hegy

consumption.

e Optimized Distributed Multicast Routing Protocol
(ODMRP)

Yang Min et al proposed another protocol for malsic

in

uses tree based approach for multicast
communication. The construction of the multicasetis based
on shortest path from source to sink node. In ODNpR#Rocol

MAODV protocol has high delay in message deliveryhe communication process is initiated from therseunode

therefore ODMRP is source based tree protocol.

Whenever a specific event occurs then the sourde flood

the invitation message towards all sink nodes e rnhtwork.

After receiving the invitation message sink nodesds an

acknowledgment to source node for confirmation. Wdides
through which the invitation message passes anchesato
sink nodes are followed by acknowledgement messageby
sink nodes stores the whole routes IDs. This ischlg a two

phase process in which invitation message is$est and then
acknowledgement is received.

However following are the drawbacks of ODMRP,

1. ODMRP protocol has high overhead because of the
two phase communication problem in which invitation
message is sent and then acknowledgement is treetsfe

2. ODMRP has high delay because of
establishment between source and multiple sinks.
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Fig.2: Two Phase Process of ODMRP

route

« Very Lightweight Mobile Multicast System (VLM)

protocol in wireless sensor network known as Omédi VLM is an advanced version of LWMP using PTNT agmio

Distributed Multicast Routing Protocol
protocol is an improved version of distributed riuast

(ODMRP. Thidor multicast communication. In this approach evande is
identified by its ID. The ID consists of multipleogions
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personal identification of sensor node, as welldastification
of that multicast group to which the node belonffbenever a
sensor node wants to become a member of multicaspgt
sends a request for subscription to any membehefsame
multicast group. For communication between sensadr sank
node unicast routing is used in a multicast groubpilev
communication between sink node and sensor nodemidied
with the help of multicast. VLM uses flooding meaksan for
transfer beacons to under lying sensor nodes. @ar drom
research article VLM in comparison with other puls has
high delay, overhead and scalability problems.

1. VLW is not an energy efficient protocol therefotési not

suitable for wireless sensor networks.
. VLM has very high overhead, delay and scalabibsuies.

. This protocol does not support real time commuiooat
therefore it is not suitable for wireless sensotolc
network.

Fig.3 WSN with a root base station, Movement of node T2
changes the topology of the multicast tree

« Lightweight Protocol for Multicast (TNT/PTNT)

Due to limited resources in wireless sensor neta/@kg Ye,
et al proposed a new light weight approach for ivast
communication. They introduced track and transniiiNT)
approach to check the position of sink node, wilschapable
to move from one place to another place in the agtwwWhen
sink node position is tracked then data is transfetowards
sink. The original TNT approach was not too mucficieit
therefore the author proposed an improved form BFTT

approach PTNT is more efficient than TNT as cleamf
simulation results. As compared to TNT and VLM2 jethare

old approaches, PTNT has lower overhead and delay.
Maximum number of packets is received in PTNT at
destination.

PTNT approach has the ability to be easily implet@enn
both scenarios either static or mobile of wirelesnsor
network. The sink nodes broadcast beacon messages
continuously in the network. When a sensor nodeives the
beacon it acknowledges it and identifies the sisbrigath
information. PTNT consider the distance to deskimags a
price and when distance decreases price also desea
Therefore PTNT gives the guarantee that after eaakting
step the data packet will be nearer to destina®icompared
to previous step. This protocol is designed for lsmatworks
therefore any change in network size and nodesitgteaféect
the performance of this protocol. It also consuraebt of
energy by continuously sending beacons and reagivin
acknowledgements not making it an energy efficpgotocol.

The LWMP protocol resolves certain issues of detad
mobility in multicast communication but still thewre few
issues in this protocol due to which this protog@y not be
feasible for implementation in wireless sensor actetwork
(WSAN).

1. LWMP has high overhead because of its extra traffic

generated for tracking and transmission.

. This protocol cannot handle the mobility of sinkdee
whenever it moves back and forth in the network,
although we cannot restrict a node’s movement.

.LWMP is not an energy efficient protocol due to hig
consumption of energy.

.LWMP has scalability issues and any change in the
network size and node density decreases its effigiand
reliability.

. This protocol does not support real time commurocat
and therefore cannot be implemented in wirelessaen
actor networks (WSANS).

% Mesh Based Approach

This approach is more reliable, although expensioe
multicast communication as compared to other amhes

known as Priced track and transmits (PTNT). The nephe mesh based approach provides multiple pathectess
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any node in the network. However it is deficienitaacreases
network resource utilization. This is not affordabh many
situations especially in sensor network where weehaery
limited amount of energy in each sensor node. Rigiret al
(2004) proposed a mesh based protocol known asfiddni

forwards it to its neighbor which have informatiabout their
own neighbors so the data is forwarded towardsirdg&in
without overhead but still it faces some delay. Hretocol
performance is measured through “cost over profjsedeme
where cost is number of neighbor selected. If numtbfe

Multicasting through Announcements” called PUMA foneighbor selected is high it means that the coléto@ihigher.

mobile adhoc networks. This protocol is based ortioast

announcements, where a core is elected for a githip.core

informs other routers about its own distance frarecs well

as to next hop to the core node. It eliminates dierload

problem as it uses dedicated links so that eacheaion can
carry its own load. It is more reliable and robajgproach such
that if one link fails it does not affect other kisn However
there is no mesh based protocol for multicast conioation

in Wireless Sensor Networks (WSNSs).

% Geocasting Based Approach

In multicast communication unlimited data can bkveeed to
a number of nodes which are geographically dispeisea
deployment field, putting restriction on the bounés of
network. In contrast to multicast communication tfeocast
communication puts restrictions on the boundarglasitination
nodes. Therefore data packets are delivered td af seodes
lying within a specific geographical area. A gedcgsoup
member is defined by its geographical location. Fgpes of
geocast protocols have been developed like floeHasgd,
routing-based and cluster-based protocols. Exampfldbese
approach are Location-Based Multicast algorithmN)Band
Geocast Adaptive Mesh Environment for Routing (GARJE

Similarly the progress is achieved when the dataketa
becomes nearer to the destination in each step.

« Hierarchical Geographic Multicast Routing (HGMR)

Dimitrios Koutsonikolas et al proposed a new protofor
multicast communication that is combination of tingoortant
protocols GMR protocol and HRPM protocol. HGMR ol
inherits the quality of HRPM protocol in scalahjlitDelay,
overhead and state information maintenance. Fyriheiso
resolves the issue of energy inefficiency in HRPKtgcol
and do not waste the nodes energy like GMR and HRPM
protocols. HGMR protocol handles the efficient ingtwith
the help of multicast groups. Each multicast groisp
controlled with an Access Point/Rendezvous Poit/@P) as
used in HRPM protocol except that in HGMR protocol
numbers of AP/RPs are not too large as in HRPMjolro a
multicast group, each node sends a JOIN messatiee tRP
and then wait for its response. Whenever a sounde mvants
to transfer data, it follows the unicast forwardimgchanism
to propagate data to each AP.

Each access point use different relay points fotada
forwarding. RP is the in charge of this network ethimay

An advantage of geocast approach is that it pedor@use the rapid energy consumption and affecteheark life

efficiently in heterogeneous networks. Howeverisitimited
up to certain geographical area.

e Geographic Multicast Routing Protocol

time. After above discussion it is clear that HGNRtocol
satisfies most requirements of multicasting in leiss sensor
networks. However, there are still some problem$GMR
protocol. They are:

Juan A. Sanchez et al proposed a new protocol based 1. HGMR Protocol does not support real time multicast

geocast approach in 2006 known as Geographic rasttic

protocol. GMR protocol was much efficient and rela
protocol for multicast communication. However theaim
drawback of this protocol was high overhead and imam
bandwidth utilization. To resolve these issues d¢hor by
itself in 2007 made it bandwidth efficient.

GMR uses its neighbor's information to forward tHata
packets from source to destination. Therefore ihésessary
that each node may know about its neighbors. Tinelialth
utilization and overhead is decreased to avoid dilog in
GMR protocol. Whenever a node wants to send dagimiply

communication in sensor network. Although delayhis
protocol is lower comparatively to other existing
protocols, its not to the required standard forWf8ANs.
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Fig.4 Data delivery in HGMR and localized neighbors
sel ection scheme

2. HGMR is not an energy efficient protocol beca

Table | Comparison of Multicast Protocols

existence of Rendezvous Point (RP) is responsibieg IiIRPM

rapid energy consumption.

3. HGMR is designed for static wireless sensor netaarklGMR

This protocol cannot perform efficiently in WSANs &

wireless sensor actor network both sensor nodesctod
nodes are mobile.

Il. COMPARISON OF DIFFERENT MULTICAST
PROTOCOLS IN SENSOR NETWORK

From the above analysis, it is clear that existinglticast
protocols are not capable to be implemented in WSAMN

efficient and secure multicast communication. Itige to the
fact that they have high overhead, high delay agt bBnergy

consumption because of control traffic. Some of ghetocols

are dependent on RPs which rapidly consume enengly
decrease network life. Moreover, the scalabilitglppem also
arises when they are widely dispersed. These wilst@tso do

not support real time communication which is mucipértant
in WSANSs. Table | shows the comparison of existimgjticast
protocols in WSNSs.

Protocol Overh | Delay | Sca| Sta | En | Mul | Re
ead labi | tele | erg | ticas | al
lity | ss |Vy t Ti
Effi | Gro | me
cie | ups
nt
BAM Low Low Yes| Yes| Yes No No
MAODV High High | Yes| No| No| Yes| No
GMR High High | No | Yes| No| No No
ODMRP | High High | Yes| No| No| Yes| No
use
Low Low Yes| Yes| No| Yes| No
Low Low Yes| Yes| Yes Yes| No
LWMP High Low | No | Yes| No| No No
VLMP High High | No | Yes| No| Yes| No
V. PROPOSED PROTOCOL

Nodes in G-ZRP make what we call "multicast ardastised
on them. There are a few approaches to make theas, ajet

for ease it can be accepted that every multicastléo
compares to one quadrant of the system, for a frame

focused at the node, as demonstrated in Figure At.3he

point when a client launches a request to sendckepdo a
multicast group, information is passed down to khdticast
module in the Network layer of the protocol sta®kce the G-

ZRP module gets this packet, it recovers the gtstifrom its
group table, compares the group nodes' area wétimthiticast
locales, and figures a virtual node area for evamylticast

locale.
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Figure 4.3 Example showing how G-ZRP delivers multicast
packets

G-ZRP imitates the packet for every multicast distthat
contains one or more multicast parts and attachegaaer
comprising of a list of end of the line nodes (roalst parts) in
that area, TTL (Time to Live) value, and a checkssteem.
The destination of the packet is a "virtual nodet that
multicast area, which can be resolved in a fewasuyet for
directness it can be thought to be the geometrianmed the
areas of all the multicast parts in the multicastritt. At last,
all packets for all multicast locales are passedrddo the
MAC layer, which telecasts them to the node's rieigh The
node closest to the area of the virtual node (adrolbed by
recipient based conflict at the MAC layer) will asge liability
for sending the packet.

The source node is the square node. Multicast pagtshaded
loops, and virtual nodes are specked rounds. Sewgh
terminus node will turn into a virtual node towdha end, they
are all indicated with spotted loops. The numbethenside of
the lines demonstrates the end of the line ofpheaket.
V. CONCLUSION

In this paper, a brief review and comparisons ofmnerous
existing multicast routing protocols is presentaéter that a
zone-based and resource efficient protocols is qmeq.
Current multicast protocols by and large dependiffierent
tree structures and consequently intermediate nodesl to
keep up tree states or routing states for packatete. In this
paper, we exhibited another stateless multicastopob for
WSNs called Zone and Resource based Protocol (G-2RP
ZRP utilizes geographic area data to direct mudtigackets,
where nodes discrete the system into geographidtitast
areas" and divide from packets relying upon thesief the
multicast parts.

G-ZRP stores a terminus list inside the packet deatthis

terminus list gives data on all multicast partswbich this

packet is focused on. Subsequently, there is n@inegent for

a multicast tree and in this manner no tree stagtared at the
intermediate nodes.
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