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Real-time Scheduling of Extended Imprecise Tasks
with Resource Constraints

HIDENORI KOBAYASHIt and NOBUYUKI YAMASAKIt

The imprecise tasks, based on the imprecise computation model, can produce lower quality
of result even when there is not enough time. However, the imprecise tasks cannot share
resources, because they allow termination at any point in their optional parts. This paper
proposes a scheduling algorithm that enables the imprecise tasks to share resources in sys-
tems where the maximum access duration of every resource is known. The offline part of this
algorithm calculates the processor bandwidth of slack and checks the schedulability of the
given task set. The online part schedules tasks in deadline order and calculates the remaining
time for optional parts in order to verify whether requested accesses can be completed. We
implement this algorithm on the RT-Frontier operating system to assess its practicability.
Moreover, we conduct experiments using imprecise tasks with resource constraints to confirm
that resources can be accessed without causing any timing violation.
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Procedure SlackBw:
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else
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endif
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Fig.3 Procedure SlackBw in pseudo-code.
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Procedure AllocTime(Jj;):
edooooon,

€ 1= Ty;
if EIJi’]’. then
— P\,
£ := max {e, d,[j},
endif
if 3J;; then
ST (te)
— no__ i .
€ := max {E, dl] Us },
endif

Si(te) :== max{0,d;; —e}Us;
Ri(te) :=m; + by +w; + Si(te);
if HJZ then

R} (tc) := R} (tc) — Si(te);

Sit(te) := S (te) — Si(te);
endif

04 AllocTime 000000000
Fig.4 Procedure AllocTime in pseudo-code.

Procedure ChkPreempt(J;;):
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Fig.5 Procedure ChkPreempt in pseudo-code.
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endif
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Fig.6 Procedure Reclaim in pseudo-code.
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Procedure SlctResume(Jj;):
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Fig.7 Procedure SlctResume in pseudo-code.
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Procedure Down(J;, Zi, n):
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endif
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Fig.8 Procedure Down in pseudo-code.
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endif
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Fig.9 Procedure TryDown in pseudo-code.
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Table 6 Access duration of resources.

Z1, 22,23, 24
(500, 1000]

Zs5,Z¢, 27,28 Zy
[1000, 2000] 1000
(ps)

oooo

07 DOOOOoooOo
Table 7 Time attributes of tasks.
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Table 9 Overheads of resource access control under
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Table 10 Ratios of task sets that were not accepted.
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Table 12 Average overrun rates.
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