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(An Overrun Control Method and its Synthesis Method for
Real-Time Systems with Probabilistic Timing Constraints)
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Abstract Soft real-time applications such as multimedia feature highly variable processor
requirements and probabilistic guarantees on deadline misses, meaning that each task in the application
meets its deadline with a given probability. Thus, for such soft real-time applications, a system
designer may want to improve the system utilization by allocating to each task a processor time less
than its worst-case requirement, as long as the imposed probabilistic timing constraint is met. In this
case, however, we have to address how to schedule jobs of a task that require more than (or, overrun)
the allocated processor time to the task. In this paper, to address the overrun problem, we propose an
overrun control method, which probabilistically controls the execution of overrunning jobs. The
proposed overrun control method probabilistically allows overrunning jobs to complete for better
system utilization, and also probabilistically prevents the overrunning jobs from completing so that the
required probabilistic timing constraint for each task can be met. In the paper, we show that the
proposed method outperforms previous methods proposed in the literature in terms of the overall
deadline miss ratio, and that it is possible to synthesize the scheduling parameters of our method so
that all tasks can meet the given probabilistic timing constraints.

Key words : Real-time systems, Overrun control, Probabilistic guarantee
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{DMSP}, DMSP5, ..., DMSPy} & 25 wEshdM 715
2 Ag dgel wa} B P55

w={w,, wy,..., w N}

F( DPR)= (F( DPR),

(a) PIET3S AF

Fy DPR), ..., F{ DPR)E 3Hislsle HASH
etk 4E o, F 9 Bz=a52 7HE o4
23 Aol ts 715X A WEHE w={, 1=
oA, E¥ BE WEsL DMSP={20%, 20%)& F
AW, ERGHAPL A HNEEES HASE
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