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Abstract:

Introduction: Nanomolecular network is used as a new connection pattern in nanomachines. These connections are
possible using biological components in the environment. The molecular communications have important drawbacks, such
as very low capacity or the need to deploy a complex infrastructure. One of the most effective approaches for this purpose is
using bacteria to carry encrypted message among nanomachines.

Method: The current research examines effective routing in bacterial communication nano networks based on changing the
distance between nanomachines. The aim of this research is to develop routing capability for bacterial communication nano
networks. For this purpose, two intrinsic characteristics of bacteria, including chemotaxis and conjugation, have been used.
In order to analyze the efficiency of message delivery, simulation was done for several different topologies. The purpose of
simulation in different forms of topology is to investigate the effect of changing the distance between nanomachines and also
the connection process in order to improve message delivery.

Results: The results of this research showed that in the number of successful messages delivered to the destination for longer
distances, it can be seen that topology 2 performs better. The comparison of the number of connections made at different
distances for all three investigated topologies showed that with the increase in the number of bacteria in All three topologies
increase the number of connections made, but in different intervals in terms of the distance between the nanomachines, it can
be seen that the number of connections decreases as the distance increases due to the reduction of the effect field of the
chemical adsorbent, which is needed to direct the movement of the bacteria.

By examining and evaluating the simulation results for the average delay of the messages reached to the destination by
changing the distance between the nanomachines, it can be seen that for all three topologies, with the increase in the number
of bacteria, the average delay decreases, and with the increase in the distance between the nanomachines, the average delay
also decreases. It can be seen that topology 2 has the lowest latency in terms of average latency for longer distances.

Discussion: By increasing the distance among nanomachines, the number of received messages at the destination decreases

as well. One of the topologies results in better average latency in longer distances compared to the others, because of the
hollow center in this topology.
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