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Hierarchical Scheduling for Integrating
Real-time Applications with Interrupt Routines

YUTAKA MATSUBARA,! SHINYA HONDAT!
and HIROAKI TAKADA !

Many hierarchical scheduling algorithms have been studied for integrating
multiple independently developed applications. These algorithms target to
real-time applications that consist of only tasks. In this paper, we present two
scheduling algorithms for interrupt routines, a global fixed priority scheduling
(G-FPS) and a local fixed priority scheduling (L-FPS). In the G-FPS, priority
of an interrupt routine is compared among all interrupt routines in the system.
On the other hands, in the L-FPS, the priority is compared within an applica-
tion. We analyze the worst-case response time in both algorithms, and show
the design for implementation of them to a real-time OS with a hierarchical
scheduling. Finally, we discuss and evaluate proposed algorithms through the
result of the implementation.
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Fig.1 Integrating Real-time applications by an hierarchical scheduler.
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Fig.2 Construction of the hierarchical scheduler.
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Table 1 Scheduling Algorithms for Applications.
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Fig.3 Interrupt Processing Model.

Oo0oo00oooooooooocooOooIRCO0DOOOOOOOOODOOOOOoOooon
gooooooNMIODOOODOOODOOOD400000000000000O0O0O
oooooog

(1) 0DO0DDO0DO0O0OODDO0OOO0DOO0ODOOOOO0OO0

(2) DoOOOOOOOOOOOOOOOUOOUOOUOOUOOODOOOOOOOOOOOO

od
02 0000O0o0O0oOoooOooooo
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Fig.4 Interrupt Processing Procedure in G-FPS.
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Table 3 Reponse Time of Interrupt Routines.
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Table 4 Comparison between the Scheduling Algorithms.
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