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Design and Implementation of Ultra DMA Transfer Mechanism
applicable to Real-time Environment

Hirotsugu Katsube T Koichi Mouri ' Eiji Okubo 1

fGraduate School of Science and Engineering, Ritsumeikan University

MFaculty of Science and Engineering, Ritsumeikan University

Multimedia applications have a characteristic that they must manipulate huge continuous
data cyclically. Therefor, it is required for operating systems not only to read data from hard disk
at high speed but also to provide stable data transfer with applications. In this paper, we propose
the real-time disk I/O scheduling method with Ultra DMA. A preemption point is assigned
between disk I/O requests so that disk I/O requests can be scheduled according to preemptive
real-time scheduling algorithms in this method. Programmers can estimate maximum delay time
of processing disk I/0 request from high priority applications in advance. Moreover, applications
do not have to execute threads or processes for reading data, and can receive data periodically
and stably from operating system. We confirmed that this method achieves that time constraints

of all disk I/O requests are satisfied even under the condition that disk accessing ratio is 98%.
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