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Abstract
Mobile Ad-hoc networks (MANET) are characterized by multihop 
wireless connectivity, frequently changing network topology and 
the need for efficient dynamic routing protocols. In this paper, 
firs two on-demand routing protocols- Dynamic Source Routing 
(DSR) and Ad-hoc On-Demand Distance Vector Routing (AODV) 
are discussed in detail. In particular, they both discover routes 
only in the presence of data packets in the need for a route to a 
destination. Both protocols are composed of the two mechanisms 
of Route Discovery and Route Maintenance. Although DSR and 
AODV share certain characteristics, there are several important 
differences of these two protocols.      
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I. Introduction
In an ad hoc network, mobile nodes communicate with each other 
using multi-hop wireless links. There is no stationary infrastructure 
such as base stations. Each node in the network also acts as a 
router, forwarding data packets for other nodes.
Our objective is to carry out a comparative study of two 
dynamic routing protocols for ad hoc networks- Dynamic Source 
Routing protocol (DSR) and Ad hoc On-Demand Distance 
Vector protocol (AODV). DSR and AODV share an interesting 
common characteristic-they both initiate routing activities on an 
“on demand” basis. The key motivation behind the design of an 
on-demand protocol is the reduction of the routing load. High 
routing load usually has a significant performance impact in low 
bandwidth wireless links.
While DSR and AODV share the on-demand behavior in that they 
initiate routing activities only in the presence of data packets in 
need of a route, many of their routing mechanics are very different. 
In particular, DSR uses source routing, but AODV uses a table-
driven routing framework and destination sequence numbers. 
DSR does not rely on any timer-based activities, but AODV does 
to a certain extent. One of our goals in this paper is to extract the 
relative merits of these mechanisms.
The rest of the paper is organized as follows: In section II, the 
concept of Mobile Ad Hoc Network is discussed. A descriptive 
study of DSR and AODV is elaborated in section III and in 
section IV respectively. In section V, critique of DSR and AODV 
is explained. Related work is presented in section VI. Then a 
proposed work is done in section VII. We draw our conclusions 
in section VIII.

II. Mobile Ad Hoc Network
Devices in wireless network are set up to either communicate 
indirectly through a base station i.e. an access point or directly one 
to the others. The first one is called “Infrastructure Network” and 
the next one is called “Ad Hoc Network”. In Ad Hoc Network, 
each node acts as a host as well as a router by forwarding the 
data packets to the others. Thus all nodes in the network have 
equal priority.

Wireless Ad Hoc Networks can be classified by their 
Application:

Mobile Ad hoc Networks 1. (MANET)
Wireless Mesh Networks 2. (WMN)
Wireless Sensor Networks 3. (WSN)

“Mobile Ad Hoc Network” is a self-configuring infrastructure 
less network of mobile nodes connected by wireless links. Each 
device in MANET is free to move independently in any direction. 
Two nodes in MANET can communicate directly if one node is 
in the transmission range of the others.

A. Classification of routing protocols for MANET
Routing protocols in MANETs are classified into three different 
categories according to their functionality 

Proactive or Table-Driven Routing Protocols1. 
Reactive or On-Demand Routing Protocols2. 
Hybrid Routing Protocols3. 

1. Proactive Routing Protocols
These protocols are also called as proactive protocols since they 
maintain the routing information even before it is needed. Each 
and every node in the network maintains routing information to 
every other node in the network. Routes information is generally 
kept in the routing tables and is periodically updated as the 
network topology changes. Some of the routing protocols under 
this category are

Destination-Sequenced Distance Vector (DSDV)• 
Optimized Link State Routing Protocol (OLSR)• 
Wireless Routing Protocol (WRP)• 

2. Reactive Routing Protocols
These protocols are also called reactive protocols since they don’t 
maintain routing information or routing activity at the network 
nodes if there is no communication. If a node wants to send a 
packet to another node then this protocol searches for the route in 
an on-demand manner and establishes the connection in order to 
transmit and receive the packet. The route discovery usually occurs 
by flooding the route request packets throughout the network. 
Some of the routing protocols under this category are:

Dynamic Source Routing (DSR)• 
Temporary Ordered Routing Algorithm. (TORA)• 
Ad hoc On Demand routing protocol (AODV)• 
Associativity Based Routing (ABR)• 

3. Hybrid Routing Protocols
This type of protocols combines the advantages of proactive and 
of reactive routing. Protocols under this category are:

Zone Resolution Protocol (ZRP)• 
Zone-based Hierarchical Link State (ZHLS) Routing • 
Protocol

III. Dynamic Source Routing Protocol
The protocol is composed of the two mechanisms of “Route 
Discover” and “Route Maintenance”, which work together to 
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allow nodes to discover and maintain source routes to arbitrary 
destinations in the ad hoc network.

A. Basic DSR Route Discovery
Route discovery process is controlled by two control packets:
Route Request (RREQ) packet: Each RREQ packet contains 
"Unique request id determined by the initiator, source address, 
target address, record listing the address of each intermediate 
node through which this message has been forwarded".
This route record is initialized to an empty list by the initiator of 
the Route Discovery.

B. Route Reply (RREP) Packet
The RREP packet carries the complete route established during 
route discovery process. This packet travels from the destination 
to source node in the reverse direction.
When a node originates a packet destined to another node, it first 
searches its cache to get already existing route to the destination. If 
it fails to do so, the source node transmits a Route Request (RREQ) 
packet as a single local broadcast packet, which is received by all 
nodes currently within wireless transmission range of the node.
When any host receives a route request packet, it processes the 
RREQ according to the following steps:

Step 1. If the pair <source address, request id> for this route 
request is found in this intermediate host’s list of recently seen 
requests, then discard the route request packet and do not process 
it further.

Fig. 1: Route Discovery example: Node A is the initiator, and 
node E is the target.

Step 2. Otherwise, if the intermediate host’s address is already 
listed in the route record in the request, then discard the RREQ 
packet and do not process it further.

Step 3.  If it is the target of the Route Discovery, it returns a RREP 
message to the initiator of the Route Discovery, giving a copy of 
the accumulated route record from the RREQ.

Step 4. Otherwise, append this host’s own address to the route 
record in the route request packet, and re-broadcast the RREQ 
(with the same request-id).

B. Basic DSR Route Maintenance

Fig. 2: Node C is unable to forward a packet from A to E over its 
link to next hop D

1. Link-level Acknowledgement
DSR uses a hop-by-hop acknowledgement at the data link level 
in order to provide early detection and retransmission of lost or 
corrupted packets. If the data link level reports a transmission 
problem for which it can’t recover (for example, because the 
maximum number of retransmissions it is willing to attempt has 

been exceeded), this host sends a route error packet to the original 
sender of the packet encountering the error.

2. Passive Acknowledgement 
After sending a packet to the next hop mobile host, the sender 
may be able to hear that host transmitting the packet again, on its 
way further along the path, if it can operate its wireless network 
interface in promiscuous mode.

3. End-to-end Acknowledgement 
If the particular wireless network interfaces or the environment 
in which they are used are such that, the wireless transmissions 
between two hosts do not work equally well in both directions, 
then end-to-end acknowledgement procedure is used. The node 
that detects route error is responsible for informing the source 
about the error on the route by transmitting a Route Error (RRER) 
packet. The host may reverse the route from the packet in error 
(the route by which the packet reached this host) or initiate a route 
discovery to the initiator of the route and piggybacks RRER with 
the RREQ packet. All the nodes that cache this broken link should 
update their cache and the source uses another route if it is already 
in the cache, otherwise initiates a new route Discovery.

IV. AODV Routing Protocol
In AODV, each node maintains a routing table, the contents of 
which are updated while receiving a routing message. When a 
source needs to send data to a destination, but its routing table 
path to the destination is out of date, or there is no path, then, the 
source would broadcast a RREQ to all nodes in the network.
Each intermediate node receiving a RREQ would first judge 
whether it is the source, or if such an RREQ is repeated; if yes, 
this RREQ would be dropped, if no, the RREQ would be processed 
and re-broadcasted.
In processing the RREQ, an intermediate node first checks if a 
corresponding reverse route exists in its routing table, if not, the 
node would create an entry for a reverse route. The purpose of a 
reverse route is to allow the intermediate node to send a RREP 
back to the source. If there is a reverse route, the intermediate node 
checks the content of this entry, and if the destination sequence 
number in this entry is smaller than the source sequence number 
in the RREQ (a larger number means newer information), or if the 
two sequence numbers are the same, but the hop count recorded 
by the routing table is larger (smaller hop count means shorter 
path), then, the information in the entry would be replaced by 
the information in the RREQ. Then, if this intermediate node has 
a route to the destination and the route is not expired, then, the 
intermediate node would return the RREP to the source by the 
reverse route. However, if the intermediate node does not have 
a(forward) route to the destination, it will broadcast the RREQ to 
continue searching a route to the destination node.
When the destination node, or some intermediate node, which 
knows a route to the destination, receives an RREQ, it would 
reply an RREP to the source by a unicast method, rather than 
the broadcast method. If the intermediate node receiving the 
RREP does not have a forward entry in its routing table, it would 
create a forward entry and store the data of the RREP into the 
new entry. If there is a forward entry, the destination sequence 
number in this entry would be compared with that in the RREP. 
If the latter is larger, then the intermediate node would update 
this entry according to the RREP, and then send the RREP back 
to the source via the reverse route, which was created upon the 
receipt of the RREQ.
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In AODV, each mobile node would periodically send Hello 
messages, thus, each node knows which nodes are its neighboring 
nodes within one-hop. If one node has not received a Hello message 
from a neighboring node within a certain time, the node would 
send a RERR message to the nodes recorded in the corresponding 
precursor list of the routing table, which records a list of the nodes 
on a route with a disappeared node. The nodes receiving an RERR 
would remove the compromised route from their routing tables.

V. Comparison of DSR and AODV
Although both DSR and AODV belong to reactive routing 
protocols, they work differently in a number of aspects.

By virtue of source routing, DSR has access to a significantly 1. 
greater amount of routing information than AODV. For 
example, in DSR, using a single request-reply cycle, the 
source can learn routes to each intermediate node on the route 
in addition to the intended destination. Each intermediate 
node can also learn routes to every other node on the route. 
Promiscuous listening on data packet transmissions can 
also give DSR access to a significant amount of routing 
information. In particular, it can learn routes to every node 
on the source route of that data packet. 

In the absence of source routing and promiscuous listening, AODV 
can gather only a very limited amount of routing information. 
In particular, route learning is limited only to the source of any 
routing packets being forwarded. This usually causes AODV to 
rely on a route discovery flood more often, which may carry a 
significant network overhead.

To make use of route caching aggressively, DSR replies to all 2. 
requests reaching a destination from a single request cycle. 
Thus the source learns many alternate routes to the destination, 
which will be useful in the case the primary (shortest) route 
fails. Having access to many alternate routes saves route 
discovery floods, which is often a performance bottleneck. 
However, there may be a possibility of a route reply flood. In 
AODV, on the other hand, the destination replies only once 
to the request arriving first and ignores the rest. The routing 
table maintains at most one entry per destination.
The current specification of DSR does not contain any 3. 
explicit mechanism to expire stale routes in the cache, or 
prefer “fresher” routes when faced with multiple choices. 
Stale routes, if used, may start polluting other caches. Some 
stale entries are indeed deleted by route error packets. But 
because of promiscuous listening and node mobility, it is 
possible that more caches are polluted by stale entries than 
are removed by error packets. 

In contrast, AODV has a much more conservative approach than 
DSR. When faced with two choices for routes, the fresher route 
(based on   destination sequence numbers) is always chosen. Also, 
if a routing table entry is not used recently, this entry is expired.

VI. Related Work
The initial design of the DSR protocol, including our basic Route 
Maintenance and Route Discovery mechanisms, was first published 
in December 1994, with significant additional design details and 
initial simulation results published in early 1996 [Johnson 1994, 
Johnson 1996a]. As noted in Section 1, the design specification 
for DSR has also been submitted to the MANET (Mobile Ad Hoc 
Networks) Working Group of the IETF (Internet Engineering Task 
Force) in their efforts to standardize a protocol for routing of IP 
packets in an ad hoc network [Broch 1999a, MANET].

The original motivation in the design of DSR came from the 
operation of the Address Resolution Protocol (ARP) [Plummer 
1982] used in the TCP/IP suite of protocols in the Internet. ARP 
is used on Ethernets and other types of networks to find the link-
layer MAC address of a node on the same subnet as the sender. A 
node sending a packet to a local IP address for which it does not 
yet have the MAC address cached, broadcasts an ARP REQUEST 
packet on the local subnet link, giving the IP address of the node 
it is looking for; that node responds with an ARP REPLY packet, 
giving its MAC address, and all other nodes ignore the REQUEST. 
If all nodes in an ad hoc network are within wireless transmission 
range of each other, this is the only routing protocol needed for 
the ad hoc network. DSR extends this basic behavior of ARP by 
allowing the REQUEST packet (the ROUTE REQUEST rather 
than an ARP REQUEST) to be propagated multiple hops away 
by being forwarded by neighbor nodes, with the ultimate ROUTE 
REPLY being returned over multiple hops back to the initiator 
of the REQUEST.
Two recent efforts are the most related to our work, as they use the 
same ns-2-based simulation environment. Broch, Maltz, Johnson, 
Hu and Jetcheva, the original authors of the simulation model, 
evaluated four ad hoc routing protocols including AODV and DSR 
[2]. They used only 50 node models with similar mobility and 
traffic scenarios that we used. Traffic loads are kept low (4 packets/ 
sec, 10–30 sources, 64 byte packets). Packet delivery fraction, 
number of routing packets and distribution of path lengths were 
used as performance metrics. An earlier version of AODV was used 
without the query control optimizations. DSR demonstrated vastly 
superior routing load performance, and somewhat superior packet 
delivery and route length performance. This is along the line of 
our observations for the loads that were considered. Routing load 
performance and packet delivery ratio has improved, however, 
in the current AODV model for comparable loads, though DSR 
remains a superior protocol for low loads with small number of 
nodes.
A more recent work, Johansson, Larssson, Hedman and Mielczarek 
[9] extended the above work by using new mobility models. To 
characterize these models, a new mobility metric is introduced that 
measures mobility in terms of relative speeds of the nodes rather 
than absolute speeds and pause times. Again, only 50 nodes were 
used. A limited amount of load test was performed, but the number 
of sources were always small (15). Throughput, delay and routing 
load (both in number of packets and bytes) were measured. The 
AODV model used hello messages for neighbourhood detection 
in addition to the link layer feedback. The DSR model did not 
use promiscuous listening thus losing some of its advantages. In 
spite of the differences in the model implementations, the overall 
observation was similar to ours. In low loads DSR was more 
effective, while AODV was more effective at higher loads. The 
packet-wise routing load of DSR was almost always significantly 
lower than AODV, however, though the byte wise routing load 
was often comparable. The authors attributed the comparative 
poor performance of DSR to the source routing overheads in data 
packets. They used small data packets (64 bytes) thus making 
things somewhat unfavorable for DSR. With 512 byte packets, 
we didn’t find source routing overheads to be a very significant 
performance issue.

VII. Proposed Scheme
Although DSR has so many advantages over AODV such as it 
uses source routing as well as promiscuous listening mode. So 
DSR gets a lot of more information over AODV. But due to the 
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use of aggressive cache strategy, it may use so many stale routes. 
In my future work, I shall use a scheme by which the number of 
stale routes can be reduced effectively.  

VIII. Conclusion
In a mobile ad hoc network, nodes move arbitrarily. Mobility 
presents a fundamental challenge to routing protocols. Routing 
protocols for ad hoc networks can be classified into two major 
types: proactive and on-demand. Proactive protocols attempt to 
maintain up-to-date routing information to all nodes by periodically 
disseminating topology updates throughout the network. In 
contrast, on-demand protocols attempt to discover a route only 
when a route is needed. To reduce the overhead and the latency 
of initiating a route discovery for each packet, on-demand routing 
protocols use route caches. 
But in ad hoc network, as infrastructure is not stable, periodic 
updates of changes in the network will fail most of the times 
resulting in undelivered packets. Nodes in mobile ad hoc networks 
communicate with one another via radio transmissions. Because 
of node mobility and power limitations, the network topology 
changes frequently. As a result, there may be a sudden break in 
the established route during data transmission. So, cached routes 
easily become stale. Using stale routes causes packet losses and 
increases latency and overhead. So we define a new idea to delete 
stale route as much as possible.
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