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Abstract: Mobile Ad-Hoc Networks is an infrastructureless mobile network having mobile nodes entering and
leaving the network freely at any time. The decentralized nature requires every node plays a router role and have
its own routing table to other nodes in the network. Many categories of routing protocol exists, in this paper
we studies one that is based on routing strategy that employs proactive approach namely DSDV and IDSDV.
DSDV protocol is known to have a low performance in packet delivery ratio due to stale route problem. In case
of link breakage, it is incapable of providing an alternative route. IDSDV addresses this issue by introducing
a novel message exchange scheme for reconstruction of broken route, to allow packet to be transmitter and thus
increases the performance. Many have reported this improvement, but none of the tests were meant for
individual traffics pattern. Based on selected metrics, we re-evaluate the performance of IDSDV over DSDV for
TCP traffic, with respect to chosen mobility model, varying number of nodes, pause time and nodes speed.
Simulation result shows that the performance of IDSDV outclasses DSDV with respect to routing overhead
metric. Meanwhile for packet delivery fraction metric, both protocols are almost equally performed. 
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INTRODUCTION Generally, we can categorize routing protocols from

Mobile ad-hoc network (MANET) is an strategy, communication model and so on. By routing
infrastructureless mobile network composing of mobile strategy alone, we have two different approaches,
nodes, which is described by the absence of any Proactive (Table Driven) Protocol and Reactive (On-
centralized coordination of fixed infrastructure. Demand) Protocol. There is also a third approach, a
Infrastructureless networks have no fixed routers, where Hybrid Protocol which is the combination of the earlier
all the nodes are capable to move and to be connected two. Numerous comparative studies on the proactive and
dynamically in a random manner. Each node functions as reactive protocols undertaken [2-7], reported that reactive
a router and is responsible for maintaining route to other protocols perform better than the other, but that only in
nodes in the network [1]. Nodes communicate directly certain conditions. 
with each other, without central devices or access point Although every protocol has its own advantages, in
and in most cases, the communication between mobile this study we focus on proactive protocols. Proactive
nodes requires routing over multi-hop paths. protocol attempts to continuously evaluate and update

The nature of MANET which allows nodes to enter the route within the network such that packets can be
and leave the network at will makes the classical routing forwarded immediately without delay [8]. Each node is
algorithms often fail to perform correctly. Such algorithms required to store its routing information and when there is
are not robust enough to be able to react swiftly to a change in network topology, updating is made
topology changes. Current research is targeting at highly throughout the network in order to maintain consistent
adaptive routing algorithms that would be able to and up to date routing information. 
accommodate such networks. Moreover, there are also There are two important proactive protocols namely
some restrictions that need to be considered, such as DSDV and its successor IDSDV. In this paper, we measure
limited bandwidth and power consumption. the degree of improvement introduced by IDSDV over

several perspectives such as network structure, routing
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DSDV for TCP traffic load. The remainder of this paper is whole process and therefore, TCP is suitable for non-time
organized as follows: Section II provides background critical applications. Among other features, TCP is
materials for this study. Section III discusses the capable of controlling message size and transmission rate
simulation environment proposed for this study. Section in order to avoid network traffic congestion.
IV presents the findings and offers some discussions.
Section V concludes the paper. Destination-Sequenced Distance-Vector Routing

Background: This section discusses the background ad hoc mobile networks based on the Bellman-Ford
materials needed in this study. That includes a type of algorithm [10,11]. Initially, this algorithm was developed
mobility model which emulate real situation in which users to address the routing loop problem by introducing an
with mobile nodes are likely to behave, the two types of entry of sequence number into the routing table used to
routing protocols that become the main role of this paper flag the existence of route. The number is generated by
and the two types of traffic patterns that play the parcels the destination and the source needs to send out the next
to be delivered by routing algorithms. update using this number. Whenever the topology of the

Random Way Point Mobility: The mobility behaviour of before the network re-converges. Routing information is
mobile users in MANET can be modelled as a function of distributed between nodes by sending periodical full
location, velocity and acceleration that change over time dumps with smaller incremental updates in between. This
[9]. Mobility model plays a significant role in determining notion of DSDV has successfully provides loop-free
the performance of routing protocols, therefore it is routes at all instants. 
desirable   to   emulate   the  most  generic  real  world Nonetheless, the performance of DSDV can be
behaviour. significantly degraded during link breakage [12,13]. In this

The random way point mobility model is simple and event, any route through that link is immediately assigned
is widely used to evaluate the performance of MANETs. an infinite metric and a sequence number one greater than
In this model, the starting and ending positions of a node the old one (call an odd sequence number). Because it is
movement, called waypoints, are uniformly distributed in the only situation when sequence number is generated by
a specified domain. The mobility is characterized by a any node other than the destination. The invalid route
node moving from one waypoint to another in a straight information will be disseminated through the entire
line with constant velocity. The random way point network as “new” information. Each node except the
mobility model contains pause time between changes in destination that receives this update will record an infinite
direction and/or speed. Once a mobile node begins to metric for the destination and it has to wait until it
move, it stays in one location for a specified pause time. receives the next route update originated by the
After the specified pause time is elapsed, mobile nodes destination before it can rebuild its route to the
randomly selects the next destination in the simulation destination. In this waiting period, a lot of routing packets
area and choose a travelling speed that are uniformly are generated and many data packets may be dropped
distributed between the given minimum speed and [13].
maximum speed. Then, the mobile node continues its A study of DSDV in relation to traffic patterns was
journey toward the newly selected destination at the conducted and the result was intermixed, in general TCP
chosen speed. As soon as the mobile node arrives at the load performs better than UDP load [14]. Moreover, TCP
destination, it remains there for the indicated pause time load performs better in high mobility environment while
before repeating the process. UDP is suitable for less mobility environment. 

Traffic Patterns: TCP or Transmission Control Protocol Improved Destination-Sequenced Distance Vector
is connection oriented, once a connection is established, Routing (IDSDV): The IDSDV [15,16] was recently
data can be sent in both directions. Common uses of  TCP developed to address the problem of stale routes in
are e-mailing support, file transfer, Web applications. TCP DSDV, in the event of broken link. This problem may
is considered reliable because of its error control. Packets results in large amount of packet delivery failure. In
are guaranteed to arrive at the destination otherwise, reality, there could possibly be another route to the
retransmission request will be issued. Moreover, for every destination  through  other  neighbours,   only   that
packets received there is an acknowledgement message to DSDV was not designed to handle this situation
its sender. As a drawback, this operation slows down the appropriately.

(DSDV): The DSDV is a table-driven routing protocol for

network changes, a new sequence number is necessary



World Appl. Sci. J., 26 (4): 553-559, 2013

555

In IDSDV, whenever a source node detected a
sudden broken link to a destination node during packet
transmission, it will temporarily suspend the delivery
process. In fact, it will attempt to create a new route to the
destination. For this, source node broadcasts a message
to the immediate one-hop neighbour nodes asking for
another route. All neighbours with valid route will reply to
the source node. In case of multiple routes received from
neighbours, a route with the least number of hops and
latest update time will be chosen. Data sending will restart Fig. 3.1: Simulation Set-up
using this new route. 

Previous studies shows a slant results although for
once, they agreed that IDSDV has significantly improved
the problematic packet dropped in DSDV [15,16]. For other
metrics, the result is intermix and very much depends
upon numerous circumstances. 

Nonetheless, it was reported the outperforming of
IDSDV over DSDV, but tests were not done on specific
traffic load. In this paper, we investigate the performance
improvement of IDSDV over DSDV based on TCP traffic
load.

MATERIALS AND METHODS

This section discusses the methods for carrying out
simulation in Section IV. The performance analysis tool
used is the discrete-event Network Simulator 2 (NS-2).
The NS-2 becomes our choice because of its popularity
over others due to substantial support for TCP, routing
and multicast protocols.

In this study, we implement two routing protocols
namely DSDV and IDSDV using NS-2 in a simulated
environment with mobiles nodes behaving according to
random waypoint mobility mode. From Figure 3.1, the
simulation is conducted in three different scenarios and
that are; 1) by varying the number of nodes that simulates
the density of the network, 2) by varying pause time that
simulates the node stopping time for making connection,
between two journeys and 3) by varying the speed that
simulates the node roaming around after making
connection.

For each scenario, we evaluate four performance
metrics for both protocols and that are:

Packet delivery fraction (PDF) – The ratio of packet
sent by a source to the number of packets received
by the destination. 
Average end to end delay (AE2ED) – The packet
travelling time starting from the time it was generated
at the source and ending on packet arrival at
destination.

Table 3.1: Simulation Parameter for Various Numbers of Nodes

Packet Delivery Fraction End-to-End Delay
Performance Matric Evaluated Routing Overhead

Number of Nodes 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50
Packet size 1400 Bytes
Area size 1000 X 1000 flat area
Node Speed 20 m/s (Fixed)
Mobility Models Random Way Point
Pause time 0 sec (Fixed)
Simulation time 400 seconds

Table 3.2: Simulation Parameter for Various Pause Time

Performance Metric Evaluated Packet Delivery Fraction End-to-End
Delay  Routing Overhead

Pause Time 0, 50, 100, 150, 200, 250, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750 and 800

Simulation time 400 sec
Number of Nodes 20 nodes (Fixed)
Packet size 1400 Bytes
Area size 1000 X 1000 flat area
Node Speed 20 m/s (Fixed)
Mobility Models Random Way Point

Table 3.3: Simulation Parameter for Various Node Speed

Performance Metric Evaluated Packet Delivery Fraction End-to-End
Delay Routing Overhead

Node Speed 10, 20, 30, 40 and 50 m/s
Simulation time 400 sec
Number of Nodes 20 nodes (Fixed)
Pause time 0 sec (Fixed)
Packet size 1400 Bytes
Area size 1000 X 1000 flat area
Transmission range 250 m
Mobility Models Random Way Point

Routing Overhead (RO) – The number of routing
packets generated by a source node.

In the first scenario, we evaluate both protocols with
varying number of nodes in the network, starting from 5,
10, 15, 20, 25, 30, 35, 40, 45 and 50. The detail simulation is
given by Table 3.1.
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In the second scenario, we evaluate both protocols
for different pause times that is set to 0, 50, 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750 and 800
second. The rest of the configuration is given in Table 3.2.

In the third scenario, we evaluate both protocols
different node speed that is set to 10, 20, 30, 40 and 50
m/s.  The  rest  of  the  configuration  is   detailed in
Table 3.3.

RESULT AND DISCUSSION

In this section, we present the simulation result and Fig. 4.1: PDF Vs Number of Nodes 
compare the performance of IDSDV against DSDV for TCP
traffics  in  view  of the discussed performance metrics.
For the purpose of increasing the accuracy, each scenario
is repeatedly simulated to obtain an average result. 

Number of Nodes: By fixing the pause time and speed, for
every n nodes in the network, we measure the four
performance metrics for two different cases; 1) all nodes
are configured with DSDV and 2) all nodes are configured
with IDSDV, where n={x | 0 < x/5 = 10}.

Packet Delivery Fraction: In Figure 4.1 we observe the Fig. 4.2: AE2ED Vs Number of Nodes 
PDF remains over 95% for both protocols. The
performance of IDSDV becomes notably lower than DSDV
throughout with IDSDV shows a little decrease in PDF as
the number of nodes increases. Our reason is, as more
nodes come in, there are more packets to be transferred.
This could trigger more transmission errors and thus more
control packets that contribute to slight degradation of
IDSDV.

Average End-to-End Delay: Figure 4.2 shows that both
protocols experience a decrease in AE2ED as the network
becomes denser. Considering IDSDV, at a small number of Fig. 4.3: RO Vs Number of Nodes 
nodes, if one node is faulty, there may be no route or the
source needs more time to wait and find a new route. This
could result in longer waiting time for a packet before gets
transferred. But once we have more nodes available,
finding an alternative route for IDSDV or waiting for a new
route for DSDV, may take less time and therefore, packets
can be delivered faster to the destination. 

We also observe that the performance of IDSDV is
slightly worse than DSDV. Although an increase in nodes
does not necessarily increase the breakage, still the
existing breakage causes packets from IDSDV nodes to
experience more delay than packets from DSDV. Fig. 4.5: PDF Vs Pause Time 
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Fig. 4.6: AE2ED Vs Pause Time 

Fig. 4.7: RO Vs Pause Time 

Fig. 4.9: PDF Vs Node Speed 

Routing Overhead: From Figure 4.3, IDSDV slightly
outperforms DSDV in RO because DSDV accounts for lots
more packets through retransmission and error correction
induced by TCP protocol comparing to routing packets
generated by IDSDV.

The RO for IDSDV is decreasing because as more
nodes join the network the reconstruction of alternative
route becomes quicker and thus reduces the number of
routing packets.

Pause Time: In an environment where the number of
nodes and its speed are fixed to a value, we measure the
four performance metrics for two different cases; 1) every
node is running DSDV protocol and 2) every node is
running IDSDV protocol. On either case, the test is run for
each pause time t where t={x | 0 = x/50 = 16}.

Packet Delivery Fraction: In Figure 4.5, we observe that
PDF remains over 95% for both protocols. A closer look
reveals that DSDV performs better than IDSDV and the
gap seems to stay constant throughout. The PDF is
independent of pause time and the gap is somehow
contributed by the combination of network density and
node pause time.

Average End-to-End Delay: Figure 4.6 shows that IDSDV
exhibits an increasingly longer AE2ED than DSDV as
pause time increases. Our reason is, as the pause time
increases, nodes simulates longer connection time which
results in more data packets need to be sent in a unit time.
In case of broken route, large number of data packets
experience delayed delivery and this contribute to the
total AE2ED of IDSDV.

Routing Overhead: Figure 4.7 shows that both protocols
have almost constant RO throughout different pause time.
But IDSDV shows that it has lesser routing overhead
compare to DSDV. Although IDSDV adds up routing
packets due to reconstruction of alternative routes during
broken links, DSDV on the other hand induces lots more
packets regarding to retransmission and error correction.

Node Speed: In an environment where the number of
nodes and its pause time are fixed to a value, we measure
the four performance metrics for two different cases; 1)
every node is running DSDV protocol and 2) every node
is running IDSDV protocol. On either case, the test is run
for each speed v where v={x | 1 = x/10 = 5}.

Packet Delivery Fraction: In Figure 4.9 we observe the
consistency of PDF well over 95% for both protocols. A
closer look reveals that DSDV outperforms IDSDV
especially when the node speed increases. Our reason is,
as each node moves faster, the number of nodes went out
of ranges also increases and so are the link breakages.
Nodes running IDSDV protocol broadcast more and more
packets, of which some are not acknowledged. Whereas,
these packets contribute to the total number of packet
sent.
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alternative route to the destination. During this time, 5. Arun Kumar,  B.,  R.  Lokanatha C. Reddy and
packet transmission is suspended. All packets remain in Prakash S. Hiremath, 2008. Performance Comparison
the buffer experiencing delay in delivery. of Wireless Mobile Ad-Hoc Network Routing

Routing Overhead: Figure 4.7 shows that both protocols and Network Security, 8(6): 337-343.
have almost constant RO throughout different pause time, 6. Boukerche, A., 2004. Performance Evaluation of
with IDSDV generates lesser routing overheads compare Routing Protocols for Ad Hoc Wireless Networks,
to DSDV. But as nodes increase its travelling speed, some Mobile Networks and Applications. Mobile Networks
may be exiting from current route and causes link and Applications, 9(4): 333-342.
breakage. In this event, IDSDV tries to search for an 7. Mahmoud, A.E., R. Khalaf and A, Kayssi. 2002.
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This paper re-evaluates IDSDV protocol against Ad Hoc Networks. IEEE Communications Magazine,
DSDV, specific for TCP traffic. Simulation shows that 39(6): 138-147. 

IDSDV outperforms DSDV only in routing overhead
metric and that for scenarios ‘number of nodes’ and
‘pause time’. Control packets are generated as a result of
undelivered packets in the event of link breakage. In
DSDV, this is contributed by error control mechanism at
TCP layer. Meanwhile, in IDSDV it is generated by
internal routing mechanism. Nevertheless, this number is
less than that of DSDV.

Further studies should be in the direction of
enhancing current IDSDV in view of the other two metrics,
in order to achieve superior performance for TCP traffic.
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