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Development of Sensor Network Simulator for Estimating Power
Consumption and Execution Time

Bang-Hyun Kim - Tae-Kyu Kim - Yong-Doc Jung - Jong-Hyun Kim

. ABSTRACT

Sensor network, that is an infrastructure of ubiquitous computing, consists of a number of sensor nodes of which
hardware is very small. The network topology and routing scheme of the network should be determined according
to its purpose, and its hardware and software may have to be changed as needed from time to time. Thus, the sensor
network simulator being capable of verifying its behavior and estimating performance is required for better design.

Sensor network simulators currently existing have been developed for specific hardwares or operating systems,
so that they can only be used for such systems and do not provide any means to estimate the amount of power
consumption and program execution time which are major issues for system design. In this study, we develop the
sensor network simulator that can be used to design and verify various sensor networks without regarding to types-
of applications or operating systems, and also has the capability of predicting the amount of power consumption and
program execution time. For this purpose, the simulator is developed by using machine instruction-level
discrete-event simulation scheme. As a result, the simulator can be used to analyze program execution timings and
related system behaviors in the actual sensor nodes in detail. Instruction traces used as workload for simulations are
executable images produced by the cross-compiler for ATmegal28L microcontroller.

Key words : sensor network simulator, ubiquitous computing, power consumption, execution time
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