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Abstract

The objective of this project is to study the mechanism to enhance the
performance of wire and wireless networks (with emphasis especially on wireless
networks). The performance study is based on the quality of service (QoS), reliability
of transmission, security of information, stability of transmission system, and so on.

The research is performed in theoretical with communication networks’
modeling, numerical analysis and software simulation. The results are shown in
numerical table and graph, in order to show its efficiency with the comparative to the
traditional and conventional ones. The studies on its application to the current

communication are also proposed.
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There are many researches described about QoS routing protocols. One of them is the Core-
Extraction Distributed Ad Hoc Routing (CEDAR). CEDAR is designed to select routes with sufficient

bandwidth resources. The other protocol also works to make a routing decision on accepting an arriving
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request with a specific bandwidth requirement. While Signal Stability-Based Adaptive Routing (SSA)
tries to discover stronger routes based on signal strength and location stability of the nodes. However, the
QoS routing protocols described above focus on a single QoS constraint which is not usually suitable to
the highly unpredictable and dynamic ad hoc environment.

In this research project, we propose a routing scheme called QoS-Based Dynamic Source Routing
(QDSR). In our proposed scheme, the data service is separated into two groups. The first group is the non |
real-time data service which bandwidth is not so sensitive and allows the delay during transmission.
Examples of this service are file transfer, web documents and other traditional datagram applications. The
second group is the real-time data service which bandwidth and delay are very sensitive such as on-
demand multimedia stream, video and audio conference, etc. These kinds of traffic need QoS guarantee
on the route. Our research constitutes an extension of DSR routing protocol, in which QoS features are
embedded in the routes selection procedures.

QDSR relies on three procedures: route discovery, route reservation and route maintenance. On the
route discovery procedure, QDSR adds a QoS header to an ordinary route request (RREQ) packet and has
the following fields: <packet type, source_addr, dest_addr, sequence#, route_list, link_info (delay,
bandwidth, signal), slot_array _list, gos_enabled, bw_slot_req, gos_function, T’ TL, data>. The following
QoS metrics are incorporated in our proposed scheme to provide the network layer with QoS requirements
that are used during route discovery to select the appropriate route:

® Delay: The end-to-end delay from a source to a destination that the application can tolerate.
® Bandwidth: The lowest bandwidth that application can tolerate on the route.
® Signal Strength: More stable route through dynamic network topology that has probability of
surviving longer.
In our proposed scheme, we modify the route discovery algorithm in the source, intermediate and
destination node as we can see in Figs. 1 ~ 3. We also propose the heuristic QoS function that combining
the multiple QoS metrics such as link delay, available bandwidth and received signal strength. The QoS

function of path P is given by a heuristic formula (1):

f(P)=(d - D(P))* + BW(P)? +(S(P)/ Rty (1)

where D(P) is the delay at given path, d is the maximum end-to-end delay that application can tolerate on

the route, BW(P) is the available path bandwidth, S(P) is the minimum signal strength along the path, and
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Rt is the received signal threshold. o, B and ¥, are fixed parameters used to show relative importance about

delay, bandwidth and signal strength in QoS routing based on application requirement.
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Figure 1. Source node algorithm

On receiving the RREQ packet, the destination node invoke the route reservation procedure to
reserve resources using a TDMA-based bandwidth reservation model. As a RREQ packet travels from the
source to the destination, it automatically sets up the reverse path from the destination back to the source.

From the RREQ packet, we can obtain the state of data slots in according to the information

recorded within the RREQ packet. The destination node can set up a QoS route and reserves resources

(slots) hop-by-hop backward to the source node. If the reservation operation fails or the resources are not

available, a route error (RRER) packet is sent.
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Figure 2. Intermediate node algorithm
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Route maintenance is invoked if the destination node does not receive the data packets in reserved
time slot or the link is broken. The breakpoint will use its dedicated control time slot to broadcast a route
error (RERR) packet with finite TTL. Any node in the QoS route will forward the RERR packet to the
source node. On receiving the RERR packet, the source node can re-establish a new RREQ with QoS

enabled.

Recaive RREQ packet Examine all QoS g

RREQ No

Threshold N

/\ interval expired? / -

4

QoS RREQ?

*Yes lYes
Start threshold interval Select the RREQ that
has the highest f{P}

T = N\

i ]
Retum RREP to the
source node

Figure 3. Route decision algorithm on the destination node

2.2.2.3 1391009 HAZHANITIIADINITNINUVDITELY

We simulate and analyze the performance of QDSR by using Network Simulator (NS-2) and
comparing with the original DSR. The simulations were operated on an ad hoc network model composed
of 8 nodes, whose initial position are chosen from a uniform distribution over a rectangular area 800 x
800m flat space. The nodes’ moving speeds are uniformly chosen from 0 to 10 m/s and random waypoint
is used as the mobility model. The detail of simulation parameters and constant values for f(P) in Eq. (1)
are shown in Table I and II, respectively.

Table 1. Simulation ModeIable II. Constant Values

Parameter Value Constant Value
Simulation area 800 x 800m a 03
Number of nodes 8 nodes B 0.3
Mobility 0~10m/s v 04

Node movement Random waypoint Max delay (d) 1 sec
Transmission range 250 m Rt 3.65x10"
Source / Packet size CBR /512 bytes

Sending rate 20 packets/sec
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The results of simulation are shown in Fig. 4 and Fig 5, respectively. In Fig. 4, we notice that
QDSR improves the average throughput in comparison to DSR. When the mobility is increased, the
performance of the network will be significantly degraded. Adding more QoS criteria in the selection of
intermediate nodes along the path leads to a more reliable data transmission which improves the

throughput.
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Figure 4. Average throughput versus mobility
In Fig. 5, we show the packet loss rate versus mobility. It also shows that the packet loss rate is
proportional to the node’s mobility. When the network becomes congested or the route is broken
frequently due the mobility, many packets will be discarded or lost. The lower packet loss rate implies the
more stable route. Since our proposed scheme involves the multiple QoS constraints and selects the most
feasible and stable route, the probability of broken route can be decreased and that leads the lower packet

loss rate than those on DSR.
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Figure 5. Packet loss rate versus mobility
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