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A Study on SoC Platform Design Supporting Dynamic Cooperation
between Hardware and Software Modules

Donggeon Lee*, Youngmann Kim”, Sungwoo Tak™

ABSTRACT

This paper presents and analyzes a novel technique that makes it possible to improve the performance
of low-end embedded systems through SoC (System-on-a- Chip) platform supporting dynamic coopera—
tion between hardware and software modules. Traditional embedded systems with limited hardware re—
sources have the poor capability of carrying out multi-tasking jobs including complex calculations. The
proposed SoC platform, which provides dynamic cooperation between hardware and software modules,
decomposes a single specific system into tasks for given system requirements. Additionally, we also
propose a technique for efficient communication and synchronization between hardware and software
tasks in cooperation with each other. Several experiments are conducted to illustrate the application and
efficiency of the proposed SoC platform. They show that the proposed SoC platform outperforms the
traditional embedded system, where only software tasks run, as the number of memory access is increased
and the system become more complex.
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