
University of Pennsylvania
ScholarlyCommons

Departmental Papers (CIS) Department of Computer & Information Science

August 2004

A Design Approach for Real-Time Embedded
Systems with Energy and Code Size Constraints
Insik Shin
University of Pennsylvania, ishin@cis.upenn.edu

Insup Lee
University of Pennsylvania, lee@cis.upenn.edu

Sang Lyul Min
Seoul National University, symin@dandelion.snu.ac.kr

Follow this and additional works at: http://repository.upenn.edu/cis_papers

Postprint version. To appear in Lecture Notes in Computer Science, Real-Time and Embedded Computing Systems and Applications : 10th International
Conference, RTCSA 2004.

This paper is posted at ScholarlyCommons. http://repository.upenn.edu/cis_papers/81
For more information, please contact libraryrepository@pobox.upenn.edu.

Recommended Citation
Insik Shin, Insup Lee, and Sang Lyul Min, "A Design Approach for Real-Time Embedded Systems with Energy and Code Size
Constraints", . August 2004.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by ScholarlyCommons@Penn

https://core.ac.uk/display/76382783?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://repository.upenn.edu?utm_source=repository.upenn.edu%2Fcis_papers%2F81&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/cis_papers?utm_source=repository.upenn.edu%2Fcis_papers%2F81&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/cis?utm_source=repository.upenn.edu%2Fcis_papers%2F81&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/cis_papers?utm_source=repository.upenn.edu%2Fcis_papers%2F81&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/cis_papers/81
mailto:libraryrepository@pobox.upenn.edu


A Design Approach for Real-Time Embedded Systems with Energy and
Code Size Constraints

Abstract
Real-time embedded systems often have multiple resource constraints such as energy and code size
constraints. Traditionally, techniques for reducing energy consumption for real-time embedded systems have
been developed without considering code size constraints, whereas code size reduction techniques have been
developed without considering energy constraints. There, however, is a tradeoff relationship between reducing
dynamic energy consumption and reducing code size for real-time embedded systems. Therefore, reducing
code size may result in increasing energy consumption. In this paper, we present a triple-tradeoff relationship
among code size, execution time, and energy consumption and then address the code size minimization
problem while considering simultaneously the energy constraints and the real-time requirements of
embedded systems. We formulate such an optimization problem and prove this optimization problem is NP-
hard. Given the difficulty of finding the optimal solution to the problem, we then propose four heuristic
algorithms to find sub-optimal solutions and evaluate their performance through simulations.
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