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Internet protocols have moved from host centricity,
which involves looking for a specific host, to data centric-
ity, which involves looking for specific data. Data location
in MANET is incipient. The unstructured and dynamic
nature of MANETs makes object location a difficult prob-
lem. Structured object location techniques for the Inter-
net, such as Tapestry, Pastry, etc., do not apply well to ad
hoc networks because the underlying routing layer is un-
stable and the protocols are too heavyweight for a band-
width contrained environment. Most techniques proposed
for MANET are broadcast based techniques [1] [2].

Tchakarov et.al.[3] proposed a technique in which the
server publishes the object information at nodes in four ge-
ographic directions. A search for an object is initiated in
all four directions and the intersection with a node contain-
ing published information locates the object. The draw-
back of this approach is that it requires frequent publishing
of every object which leads to significant traffic overhead
with increase in scale of objects. Another drawback is the
assumption of GPS information at each node.

In this poster, we describeHolmes, a lightweight loca-
tion aware probabilistic approach to find data without the
use of any location aided devices such as GPS. Object in-
formation at nodes is summarized into a single string us-
ing the bloom filter technique and piggybacked on route
control messages. The protocol binds the object discovery
operation to route discovery. Each operation aids in build-
ing distributed information.Holmesallows a node to ef-
ficiently determine whether the desired object is stored on
a node with known routing information. The idea is that
if the object resides on a node for which there is no route,
then a route discovery broadcast must be performed. In
this situation, the object query imposes no additional cost.
The bloomstring information at each node helps to predict
the existence of an object with a certain probability.

Bloom filter[4] is a technique of summarizing informa-
tion using hash functions in a smaller, fixed-size string.
Object lookup can be performed with a certain probability
of success. The size of the bloomstringmand the expected
probability of successk determines the number of objects
that can be hashed. We apply the bloom filter technique
to summarize the object information at a given node. This

information is piggybacked on the route control messages
and updated in the routing table of the nodes in the net-
work. The bloomstring is associated with the IP address of
the node. No explicit packets are needed to publish object
information in the network.

Object lookup is done as follows. The given objectO
is hashed into all the bloomstrings in the routing table and
a candidate list is compiled, representing the set of nodes
that might contain the object. The hop count is used to se-
lect a set of nodes from the candidate list. These nodes are
contacted through unicast packets to check the presence of
the object. If the requests fail at all the nodes, we resort to
contacting the next set of nodes from the candidate list or
doing a broadcast based lookup, in the worst case.

The idea of piggybacking object information on routing
protocols is not new. However, bloom filter based summa-
rization of objects reduces the overhead greatly in a band-
width constrained environment. Object replication in the
network necessitates only a small probability of success
per node because a set of servers is contacted through si-
multaneous unicast packets.

Simulations were performed using Qualnet for scenar-
ios with varying network size, objects per node and repli-
cation per object. It is observed that an additional 256 bits
per routing control packet reduces the overhead traffic by
50% over broadcast based lookup for 100 nodes, 50 ob-
jects per node and replication factor of 5. Replication of
objects in the network reduces the overhead further. This
is due to the increase in the number of candidate nodes per
look up and hence an increase in the probability of success.
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