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Abstract
Mobile ad hoc network MANET is wireless network without any
infrastructure nor centralized control, MANET may include
many nodes that work as a router, number of nodes in MANET
may change and each node in the network may change its speed
frequently, so the routing in this kind of network is more
complex than the routing in the wired network, routing has been
discussed in many researches in order to find the routing protocol
that provides a high performance. Packet delivery ratio PDR is an
important metric in performance of MANET. The concern in this
research is to study the effect of changing the number and the
speed of nodes on PDR when implementing AODV and DSDV
routing protocols, the research will deal with several number of
the nodes, in addition it will deal with several values of the speed
of the nodes, this study will lead to conclude which routing
protocol may be more suitable for each case in terms of PDR.
Keywords: MANET, Routing protocols, DSDV, AODV, packet
delivery ratio, PDR.

1. Introduction
Mobile ad hoc network MANET is a set of mobile nodes
connected via wireless media without infrastructure,
MANET is important network in several environments
such as Military environments, civilian environments,
emergency fields and Personal area networks, this kind of
network has not fixed topology because the nodes can
move randomly and rapidly, it is clear that MANET has
special characteristics, these characteristics make MANET
encounters several challenges such as security threats and
routing process, so it must be looking for a routing
protocol which can deal with the challenges to get a
MANET with high performance.
-

-

At the beginning in this research the routing
protocols AODV and DSDV will be discussed.
The simulation will be performed to clear how
PDR may be affected when changing the number
and the speed of nodes in case of implementing
the mentioned routing protocols.
The results showed in the graphs of simulation
will be discussed.

-

The simulation results will be discussed to show
the effect of changing the number and the speed
of nodes on PDR and to conclude which routing
protocol can grant the best value for PDR.

1.1 Packet delivery ratio (PDR):
PDR is a metric indicates the reliability of data packets
delivery, this metric can be calculated by getting data
packets delivered to destination divided by the number of
packets sent.

1.2 Routing Protocols
MANET routing protocols are classified into two types
according to the ability of providing a track of routes for
all destination:
- Proactive or table- driven routing protocols.
- Reactive or on-demand routing protocols.
Destination-Sequence
Distance
Vector
(DSDV)
Protocol: In DSDV the proactive scheme is used, it
maintains up-to-date routing information from each node
to every other node in the MANET, tables are used to store
routing information.
DSDV is based on the proactive routing mechanism
Bellman Ford, the nodes in MANET record information of
the destinations in routing tables with using sequence
number to prevent routing loop, routing table is stored in
the nodes, it is used for transmit packets between nodes.
The routing information in the routing tables is
periodically updated by nodes in MANET, and this
information must be transmitted for each neighboring
node, the updating of this information is necessary to
detect the dynamically changing topology. This scheme
enables each node to continuously have the recent
information of each node with low route discovery delay
but with high overhead, the routing table that is maintained
by each node must include:
- Next hop towards each destination.
- A cost metric for the path to each destination.
- A destination sequence number that is created by the
destination itself.
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- Sequence numbers used to avoid formation of loops.
Ad Hoc On Demand Distance Vector (AODV) routing
Protocol: AODV is creating a path based on demand, so it
is considered as an improvement of DSDV, the source
node uses RREQ (route request), when it wants to send a
packet to the destination, it sends RREQ to its neighbors,
and theses neighbors send the RREQ to their neighbors
and so on, if any node has a route to the destination, it will
send RREP to an intermediate or to destination node, after
the source receives RREP, and it will send the packet to
the destination using the path that was established when
RREQ was sent. The source or the intermediate node
selects the fresher route to the destination based on the
destination sequence number.
This scheme enables each node to discover the path to
destination on demand with low overhead but with high
route discovery delay.
The nodes in MANET use hello message to indicate a link
failure by exchanging hello messages between neighbors
periodically, Alternatively the failure to receive several
MAC-level acknowledgement may indicate a link failure.

Simulation two: The metric used in this part was packet
delivery ratio with changing the values of number of nodes
with implementing AODV and DSDV routing protocols,
number of nodes in the area were 20 nodes, with average
speed 20, 50, 100, 200 m/s, so simulation was done by
four scenarios for each routing protocol.
The following table gives the simulation parameters used
during the simulation.
Parameter
Simulator
Routing protocol
The seed
Terrain dimension
Simulation time
Mobility

Value
GlomoSim
AODV, DSDV
1
1000x1000 m
30m
NODE-PLACEMENTFILE
Pause time
10s
Radio bandwidth
2000000
MAC protocol
802.11
Simulation one
Minimum speed
60 m/s
Maximum speed
100 m/s
Number of nodes
20, 50, 70 and 130 nodes
Simulation two
Number of nodes
20 nodes
Average speed
20, 50, 100 and 200 m/s

2.2 Simulation result
Fig.1 Ad-hoc On-demand Distance Vector routing algorithm
0.9
0.8

2. Simulation

0.7
0.6
AODV
DSDV

The seed of simulation equaled 1, terrain dimension
1000x1000 m, selection simulation time was 30 minutes,
and the Position of nodes was read from NODEPLACEMENT-FILE, mobility random-way point with
pause time 10s was selected, radio bandwidth was
2000000 and MAC protocol was 802.11.
Simulation one: The metric used in this part was packet
delivery ratio with changing the values of number of nodes
with implementing AODV and DSDV routing protocols,
with minimum speed of 60 m/s to maximum speed of 100
m/s, number of nodes in the area were 20, 50, 70 and 130
nodes, so simulation was done by four scenarios for each
routing protocol.

PDR

2.1 Simulation environments:
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Fig.2 PDR vs Number of nodes

From Fig.2 of simulation one it is clear that:
- In case of AODV by increasing the number of
nodes from 20 nodes to 130 nodes we observe a
simple increment of PDR but without a certain
behavior.
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In case of DSDV by increasing the number of
nodes from 20 to 130, PDR is decreasing
continuously.
When increasing the number of nodes to 130
nodes we observe a considerable difference of
PDR for AODV and for DSDV, and we observe
that the value of PDR in case of AODV is greater
than the value of PDR in case of DSDV
regardless of the number of nodes.
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Fig.3 PDR vs Average speed

From Fig.3 of simulation two it is clear that:
- In case of AODV by increasing the average speed
of nodes from 20m/s to 200m/s, we observe that
the value of PDR is continuously decrementing.
- In case of DSDV by increasing the average speed
of nodes from 20m/s to 200m/s we observe that
the value of PDR is continuously decrementing.
- When increasing the average speed of nodes to
200m/s we observe a considerable difference of
PDR for AODV and for DSDV, and we observe
that the value of PDR in case of AODV is greater
than the value of PDR in case of DSDV
regardless of the average speed.

3. Conclusion:
The simulation showed that the value of PDR decreased
by increasing number of nodes when DSDV was
implemented, and the value of PDR decreased by
increasing the average speed of nodes when AODV and
DSDV were implemented.
On the other hand, it can be concluded that the value of
PDR when implementing AODV is always higher than the
value of PDR when implementing DSDV regardless of
the number or the average speed of nodes.
After studying the effect of changing the number and the
speed of nodes on PDR, and after comparing PDR in both
cases when implementing AODV and DSDV, this research

202

showed that it is necessary to continue the process of
developing a routing protocol that may provide higher
PDR, because there was a considerable lost of packets
when using AODV and DSDV in MANET.
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