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On Energy-Consumption Analysis and Evaluation for Component-Based
Embedded System with CSP
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Abstract  With the rapid developments of embedded systems technology, the use of Component-
Based Software Development (CBSD) in embedded systems is on the rise. Embedded systems are
usually energy constrained, so it has become a great challenging issue to analyze the system ener-
gy-consumption at early phase of component-based embedded software development, which can
help to improve the efficiency and reduce the costs. This paper consequently contributes to this
problem. According to the component-based embedded software architecture, the authors analyze
the energy-consumption of embedded system using path-based method in architecture design phase.
In our evaluation model, the formal specification of software architecture is given based on CSP and
the energy-consumption description is established on the interface-level. Finally, the authors estab-
lish a path-based energy-consumption evaluation model through CSP traces model. A case study is

presented to validate the correctness and the effectiveness of our method in the end of this paper.
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Because most of embedded systems are energy-constrain-
ed systems, the energy problem has become a hot topic in the
field of embedded systems. At present, researchers have car-
ried out a lot of works on energy consumption of embedded
software, however, most of which are based on instruction-

level or code-level, and few researches focus on software ar-
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chitecture. There is a team in NPU to carry out energy con-
sumption analysis according to the component-based embed-
ded software architecture with using path-based method
which supported by NFC key project and other national pro-
jects. In the evaluation model of energy consumption, the en-
ergy- consumption formal description is established on the in-
terface-level, and then an energy-consumption evaluation
model is establish through CSP traces model to get the of
software energy performance in the design phase, and to im-

prove the design according to the elevation results.



