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Abstract—we have previously developed a new routing protocol for Ad hoc networks in
name of multi-path distance vector zone routing protocol (MDVZRP). In this paper the new
routing protocol MDVZRP is compared with DSDV and AODV standard protocols delivering
CBR traffic. Simulation results show that MDVZRP gives better performancethan DSDV and
AODV when mobility islow.
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eeping the routing overhead minimal is the keyd&sign an efficient routing

protocol for mobile ad hoc network MANET [3]. Thigpe of networks is a non

infrastructure, self-configuring and decentralizeet of mobile nodes. The node
moves at different speeds in independent randomn,f@onnected by any number of
wireless links, where each node is ready to padsrarard both data and control traffic
unrelated to its own use ahedo(iting to other nodes in a flexible interdependence of
wireless communication in between. In contrashfoastructure wireless networks, where
the communication between network nodes is takeepksy a special node known as an
access point . It is also, in contrast to wiredwoeks in which the routing task is
performed by special and specific devices calledars and switches.

In general, MANET topology is dynamic, because ofle departure and new
node arrival during the connectivity time among tlogles, and asymmetrical, because the
nodes communicate over wireless links have a diffetransmission range. Hence this
environment is dynamic, the primary challenge isntaintain up to date routing
information at each node in The MANET.

Such environment can be used to establish a stamglabr a large networkngerne)
connection.Therefore, there is a demand for efficfeuting protocols to offer optimum
routes during the network establishing time towallbie network nodes to communicate
over multi hop paths. In the following section gige a brief overview about MDVZRP,
then simulation models and the performance study.

Our goal in this paper is to carry out a perforngastudy of two standard dynamic
protocols DSDV [2], AODV [6] for ad hoc networks dicompare their performance of
CBR traffic with our new routing protocol MDVZRPH],



I. MDVZRPPROTOCOLDESCRIPTION

A node in MDVZRP has a flat view over most the natkvnodes but not all of
them, when it joins the network and broadcastsaxdie message for the first time. It is
easy to save and get ready multipath to most ofdd&tinations in the network by
broadcasting and receivin@eacons and Routes Update Packe®BSUP (routing
informatior) to and from all its one hop neighbours to buitdl asave its own routing
table. In the event that a route to a node is mowk, and transmission needs to take
place immediately the protocol exhibits its reaetivature. This is through the use of
broadcast Route Requé&REQand unicast Route Repl®REPmessages.

Since all nodes proactively store local routingpimiation, route requests can be
efficiently performed without querying all the netsk nodes. For reducing the overhead
in general, the node checks its routing table wiheeceives éBeaconfor any significant
changes. For an example, in case a node receinedvaouting informatiomew route /
routesor discovered an active broken link or non reat#habde, instead of broadcasting
an update packet regarding to the new routing im&dion or an immediately error
message regarding to that broken link or non rd@ehaode as we proposed in an early
versions of MDVZRP, the new version of MDVZRP whiale are going to evaluate in
this paper includes the routing information it gotce the last beacon it has broadcasted
in aRSUPpacket instead of broadcasting an enijdggcon

RSUP and Beaconhave same format and purposeedrt beaty but the only
difference between is that tBeaconis an empty heart beat packet, wHBUPis a heart
beat packet includes any new routing informatioheréfore, the node should broadcast
either aRSUPor Beaconby the Beacon time. Also, we have used zones tgebrrather
than the whole network flooding one during the eodiscovery byRREQmessages.

II. SIMULATION MODELS

In our study and evaluation for the three prole@SDV, AODV and MDVZRP
we have used the radio propagation simulation mb@skd on ns-2 [4] (v2.30). The
IEE802.11 protocol [7]@CF) Distributed Coordination function is used as MAC
layer protocol.

The mobility mode is a Random Way PoRWP in a rectangular field. Two
fields are used in this simulation study 550x50@ &%0x600 m with 20, 60 and 100
nodes, where each node at the start of the sironléithe remains fixed for an instance of
time from 0-100 second®éuse timg then choose a random destination from its locati
and starts its journey towards it with a randomdjested speed, uniformly distributed
between 0-20 m/sec, compared to the traffic speeide the cities this is a fairly speed
for an ad hoc network.

Once the node reaches that desired destinatistofs for a pause time interval,
and then another random destination is targeted seitne or different speed. The relative
speeds of the mobiles are affected by varying these time, (which can be seen clearly
in this paper graphs). The simulation time of eacénario is run for 100 seconds. The
traffic sources used are Constant Bit R&B8R) with 512 byte data packets in 4 packets
per second per source, where each pair of soudeestination is randomly distributed
over the network.



For fairness, across the three protocols, idensicaharios in mobility and traffic are used
and repeated for 10 times. Therefore, each data poithis paper graphs represents an
average of 10 iterations. Also, in this simulatimodel we assume that each node has
sufficient power to function properly throughouetsimulation time.

. SIMULATION MODELS SUMMARY

Area: 500x550 meters

Number of nodes: 20,60 and 100

Simulation duration: 100 seconds

Number of iteration: 10

Confidence interval : 95%

Physical/Mac layer: IEEE 802.11

Transmission range:250 meter

Mobility model: RWP

Pause time : 0-100 seconds, with 20 second incremen
Traffic source: CBR
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IV. PERFORMANCEMETRICS

The primary metrics we carried out to evaluate peeformance of the three
protocols were Packet Delivery Fraction (PDF), Ager End to End Delay (AEED),
Throughput, Normalized Routing Load (NRL) and Owati (OH), but in this paper we
are only presented the following metrics:

Packet Delivery Fraction: is the ratio of received packets by CBR sink estohation
over sent packets by constant bit rate source (GPBRlication layer”). This metric
actually tells us how much reliable the protocollisdescribes the loss rate that will be
seen by the transport protocol, which in turn affebe maximum throughput the ad hoc
network can support.

> CBRReceivedPacketshy CBR destination

PDF =
> CBRSentPacketshy CBRsources

Normalized Routing Load: It is the number of routing packets transmitted pata
packet delivered at the destination. Each hop —weesmission of a routing packet is
counted as one transmission.

_Routing Control Packets
Data PacketsDelivered

NRL




Average End-to-End Delay: is the delay that could be caused by bufferingnduroute
discovery, queuing delays at interface queuesamstnission delays at the MAC, and
propagation and transfer times.

1 N
EED=—> (r,=S,)
N n=1

S, = Time that data packet n was sent

I, = Time that data packet n was received
N = Total number of data packets received

Routing Overhead: It is the sum of all the routing control packetsnt during the
simulation time. The control packets include all MERP’s routing packet such as
Beacon, FRIP, RSUP, RREQ, and RREP. For all thedated packets over multiple
hops, each packet transmitted over multi hops oagibne transmission.

OH = Y Transmis®ns Of RoutingPackets

This metric is important to compare the performaoiceouting protocols over scalability
and power consumptiotiegs routing packets sending is less power consamptlso,
the probability of packet collision is increasedhincreasing of sending routing packets
where that may increases the delay data packéis $end or waiting in the queues.

V. SIMULATION CONFIDENCE INTERVALS

Each point on the graph is an average of the mesulftained from the 10
iterations performed. This study shows the spreaithé data collected. 95% a sample of
confidence intervals for PDF are given in Tableadd shown in Figure 1. Confidence
intervals for the other metrics are of similar miagghe, but are omitted from the graphs

for clarity.

Table 1: A sample of 95% PDF confidence intervals

Parameters DSDV AODV MDVZRP
Num. of
Nods PDF Confidence PDF Confidence PDF Confidence
% Interval % Interval % Interval
20 85.31 2.48 99.6 2.48 98.9 2.49
60 86.23 4.36 98.85 4.40 98.87 4.43
100 83.97 6.14 92.87 6.81 97.09 6.85
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VI. PERFORMANCERESULTS

We have divided our study into three sets of expenits; the first set studies the
performance of the three protocols over a smallmemof nodesZ0 node} with 10, 15
and 20 traffic sources, while the second and tarel60 and 100 nodes respectively with
20, 30 and 40 traffic sources and a packet ratepHckets/s. By the way, for 40 sources
we kept the same packet ratefackets/sbecause we would like to see the affect of the
congestion on the three protocols performance #s we

In this paper, we are going to demonstrate onlypb&dormance of the three protocols
regarding to 20, and 60 nodes only, because oespad pages number.
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Fig (2A): PDF for the 20 nodes model with 10 sosraed various speeds

Fig (2B): PDF fer2@ nodes model with 15 sources and various speeds
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Fig (2C): PDF for the 20 nodes model with 20 sosiized various speeds

The Packet Delivery Fractions for both AODV and MERP are very similar with 10, 15
and 20 sources in the first set of 20 nodes netwsrkhown in Figures (2A-2C), while
DSDV has a less performance at lower pause timgtser mobility MDVZRP shows a
best NRL in all cases, while AODV show highest N&Lthe high mobility times, where
decreases gradually as the network tends to batiarsiry as shown in Figures (3A-3C),
that because both AODV and DSDV compared to MDVZ4jRRerates more packets per
data packet, which made both AODV and DSDV havalpced higher overhead than

MDVZRP in all scenarios as shown in Figures (5A-5C)
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Fig (4C): AEED for the 20 nodes model with 20 sasrand various speeds

The relative performance of the three protocoldwiispect to AEED is similar
as the network size increases and tends to lowlityolvhere that can be seen clearly in
figure (4C). However, AODV shows a better AEED tHdDVZRP at high mobility as
shown in Figures (4A-4C). That refers to data qdefoe longer in MDVZRP because of
RREQandRREPmechanism, which takes longer in MDVZRP than AOEhAt because
each intermediate node checks the whole its routibte to see if it has a route to the
required destination during tHRREQreceive mechanism, and some of the intermediate
nodes do the same thing again to get routing inftion during theRREP receive
mechanism.

Increasing of speed with short pause time incredBespossibility of links
breakage, and hence that increases the possitiliging routes on demand where that
requests from MDVZRP to call RREQ/RREP many timekjch effects negatively in
AEED. We can see that clearly in Figures (4A-4Q)ause time 20 sec.
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For the 60 and 100 nodes experiments as well, we hsed 20, 30 and 40 sources, with
same and fixed data rate 4 packets/sec. In Fi@Ap note that MDVZRP has similar

PDF to AODV for 20 sources. While AODV shows alditbit better performance as the
mobility increased with 30 and 40 sources as shovirigures (6B, 6C).
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Fig (6B): PDFtfar 60 nodes with 30 sources and various speeds
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Because fewer control packets broadcast for eatd micket, MDVZRP still achieves
better NRL and overhead in all scenarios, speciallitigh mobility network scenarios.
The difference in both NRL and overhead controlkeés are 5 times more in AODV for
60 nodes than in 20 nodes network as shown in &g{(tA-7C) and (9A-9C).
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However, MDVZRP’s delay is still higher than botlORV and DSDV at high mobility,
but shows better delay performance at low mobilign the other two protocols as shown
in the following figures (8A-8C).
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VII. CONCLUSIONAND FUTUREWORK:

We have compared the performance of our hybrid ehyoaouting protocol
MDVZRP with two standard routing protocols DSDV aA®@DV. Both are single path
routing protocols, where DSDV is a proactive whil®©DV is a reactive on demand
routing protocol, moreover, both are using routialgles to save one route per destination
and destination sequence number to refresh théihgotables. The general observation in
all cases, from all scenarios and network sizes, farend that MDVZRP has
outperformance DSDV, but compared to AODV it hadpetformance only in low
mobility networks despite stressful situations,tsas number of nodes, mobility and load.

The interesting observation is that MDVZRP has 81 and overhead than
AODV by 25%. However, the MDVZRP performance regagdo the end to end delay at
high mobility scenarios and large size networldus to three reasons:

The first one is routing table size for keeping thle active routes to each
destination due to multipath mechanism. Increasifigspeed with short pause time
increases the possibility of links breakage. Moerpwnodes carrying Semi-sequential
search where that delays route regkBER andRREQrebroadcasting in case of no route
available to the required destination, the secarabson is the lack of any mechanism
determines routes freshness when multipath chei@eavailable, and the last is gathering
any routing information pass through the intermedinodes especially during route
replay mechanisrRRER

Hence, our protocol MDVZRP achieved a good perfarceafor low mobility
networks, we plan to investigate and develop thehmeism ofRREQand RREPto be
more reliable and efficient for reducing AEED inghi mobility networks as a
continuation to this research.
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