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Hierarchical Scheduling with only task’s deadlines
for Temporal Protection

YUTAKA MATSUBARA,! SHINYA HONDAT!
and HIROAKI TAKADA !

Many hierarchical scheduling algorithms have been studied for integrating
multiple independently developed applications. In this paper, we present a new
scheduling algorithms based on BSS (Bandwidth Sharing Server) that uses only
task’s deadlines in runtime. It is proven that the proposed algorithm guaran-
tees that a task, which is schedulable on a dedicated processor, is schedulable
by using fixed priority scheduling as a local scheduling on a shared processor.
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Fig.1 An application which is schedulable on a dedicated processor. (a):An example of schedule of

an application, (b):Interference function of 7;.
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Fig.2 An application with a deadline miss. (a):An example of schedule of an application scheduled
by BSS algorithm, (b):Interference function of 7;.
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Fig.3 Behavior of the proposed scheduling algorithm. (a):An example of schedule of an application

scheduled by the proposed algorithm, (b):Interference function of ;.
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Fig.4 Devided interference functions.
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I*(Ri,Rj,R;) U + I}(Ri, R;, D;) x U
= L;*(Ri, Ry, Ry) + " (Ry, R}, R) + 1" (Ri, R, D)
I{(Rj, Ry, R;) * U + I} (R}, Di, D;) U + I (R;, Di, D;) * U
= I,*(R}, D;, D;) + I,"(R};, Di, D;)
MDENFIEDD., TNHEREMT S L,
I{(Ri, Ry, Ry) + I/ (Ri, Ry, Di) + I (Ry, R}, Ry)+
I{ (R}, Ds, D;) + I'(R;, Di, D) 4+ C; > (Di — R;)
k%5, MamoFtRe, HAaBROFHEAZBITS L,
I (Rj, R}, R) + I{ (R}, Di, D) > I (R, Dy, D)
%%, TNEHSMICH-ESICTET ST LD, EMH1AKIILT 5.

5. # B

LT, FATDTY RIA VDEMOIHEHANS BSS 7V I V) ALZHIHRT 5 T
&, MR T TEDMRER A Y a—) VI RRE L. BRI, £9, T
KAV OEVEBIEZ RN, Tv R4 VORMEEE X A7 DFATHRIZES T
EW, TYRIAVIADFRNTH B ezfafiliz. Z2LT, 7Ty RS54 VOBV EEE

(©2010 Information Processing Society of Japan
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XA D DEBLIZRIEE S5 LT, MBREXA DT Y RIA 0 2IATHI LR
Fi&ks7)vdV X L2HE Uiz, fkic, RE7IVIY ALICED, MERHCAT Y a—
IVATREZR X A7 1E, MERICE ATV a— )W THD I kit L. 5%, BE7 IV
TV XALZRHFD) 7 IV A A I OS NFEHEL, FEA—IN\y FZ2HIET B TFETH5.
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