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Design and Implementation of a Thread Mechanism Based on
User/Kernel Cooperation

SHIKI OKASAKA,T KENTARO SumMizu,” Hyo AsHiHARA T and Hisao Kamepa 1t

This paper proposes a flexible and efficient mechanism for light-weight threads, called
microprocesses, which is implemented through cooperation between the operating system
kernel and the user-level run-time routines. Since most operations for microprocesses are
executed in user mode, thread creation, deletion, context switch and inter-thread communica-
tion can be executed efficiently by using application specific scheduling and synchronization
policies. Since microprocesses require only small amount of kernel space, thousands of threads
can run concurrently. Several similar mechanisms have been proposed, but the mechanism of
microprocesses is distinguished among the others in that 1. the kernel scheduler and the
user-level scheduler are highly integrated ; 2. microprocesses are scheduled based on common
globally assigned priorities ; and 3. it provides an efficient remote procedure call mechanism.
In this paper, we first describe conventional implementation methods of threads. We then
explain microprocess scheduling, remote procedure call mechanism and microprocess global
identification. Finally, we discuss the current implementation and performance of microproces-

ses.
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Fig.4 Cooperation of kernel and user-level threads.
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