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A Task Group-based Real-Time Scheduling Technique
in the Non-Preemptive TinyOS

Chiwon Sonf, Sungwoo Tak'"

ABSTRACT

Since the TinyOS incorporating a non-preemptive task scheduling policy uses a FIFO (First-In
First-Out) queue, a task with the highest priority cannot preempt a task with lower priority before the
task with lower priority must run to completion. Therefore, the non-preemptive TinyOS cannot guarantee
the completion of real-time user tasks within their deadlines. Additionally, the non-preemptive TinyOS
needs to meet the deadlines of user tasks as well as those of TinyOS platform tasks called by user
tasks in order to guarantee the deadlines of the real-time services requested by user tasks. In this paper,
we present a group-based real-time scheduling technique that makes it possible to guarantee the deadlines
of real-time user tasks in the TinyOS incorporating a non-preemptive task scheduling policy. The pro-
posed technique groups together a given user task and TinyOS platform tasks called and activated by
the user task, and then schedule them as a virtual big task. A case study shows that the proposed technique
yields efficient performance in terms of guaranteeing the completion of user tasks within their deadlines
and aiming to provide them with good average response time, while maintaining the compatibility of
the existing non-preemptive TinyOS platform.
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