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Abstract: The mixed—criticality systems’ schedulability analysis is normally on the basis of worst case execution time (WCET) , which
leads to the problem of over—provisioning for resources and causes quite pessimistic analysis in low—criticality mode, In order to solve
the problem of over—provisioning for resources and simplify the schedulability analysis method in low critical level mode. In this paper
we propose a probabilistic Demand Bound Function (pDBF) model for the sporadic task sets scheduled by EDF scheduling policy on
one processor. we present how to analyze and calculate the pDBF of the mixed—ecriticality system with an example, and the correspond-
ing schedulability conditions are derived. An algorithm of schedulability testing with respect to sporadic task systems is designed with
concerning maximizing the execution—budget of low—criticality task. Evaluations illustrate that our model can significantly improve the
schedulability, meanwhile, reducing the complexity of the testing algorithm through the existing method. The experimental results
show that the schedulability acceptance rate can be improved by 32% compared with the previous deterministic analysis. The proposed
method can reduce the complexity of the analysis algorithm in pDBF model, and also improve the schedulability significantly.
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Fig.1 The pDBF of the example task set and the compared DBF
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LA — A58 AR, S 1 45 W] — AN IE AR s D-DLO i<l
Fi< B+ (D, =DLO i) I, 201 % J& A — D E5 R AR g L . 25
T KRR SN pDBEF IR R

pdbf" (r".4) = @  pdbf"(7,4), (22)
Hrp
pdbf™ (7,,4) ==
(&C)®C D, -D" <L <B +D, -DY 23)
®C, St
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B AT 55 - ) 2 Uavgr, 3 T UUnifast B B4 B
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emax i€[1.1C,, 2C, ], ¥ P HEST A 1% A= R 91 (o, epy o0 s
emax) 3 CBA FLAR A5, i — (1% BR il 2 76 40 A - 522 380 i
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P Bt AL 3% B
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Shy R RT R A9 TR 0 35K T AR H A ET R e 3 Bk 1
6] 52 2% B B AT 55 46 WA 55 A BUHE 2~ 15 S BBl N AR 1k 1T 55
pWCET & FE7E 2~15 35 [ N 22 1k o AT 55 5 °F ¥ R 1 %
Uavgt M\ 0.05~1.05 BEAL™ A= 5 7T 8 B2 P AR 32 130 1 1, 72 S5 56
TEaG I L1070, 107 [ BEHLIE R, SCH0 45 R 7 iR . 2
Aty 2 % B v T 3K T T s i) 2 ) e S S 0 50 H A5 E 100
A BEHLAT: 55 47 200 3 B (8] 5 35095 58 47 B 1) 548 45 46 S 8K
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8 PR U B0 AT 55 4 TP AT 55 S B8, A 38 SRR g X BB AR
a2 (9 5 BUR, B ARG & 2 B R 28 LR, 2 T S
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i B0 R W) 3z AT AR B 22 1 S ) A 2R R L BT LA R
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Xof F 11 Bk 22 ) JEL I B R AT 55 R G R R
T pWCET S5, (A7 — A8 JE 1 09 Bt R AR 2, It
Bl 2 /0 B Sk — S8 JE 30, B Oh 76 DBF BB A3 B R L 1, 38
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BF 205 o3 AR R B T R G A [ A 2R 197 1 R 5 R
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Fig. 7 Executing time of schedulability testing algorithm
B 7 FE RS E R IE TR E

ULO avg<—CalcuTaskUavg(7") ; ¥LO—455 3 35 FI| I 5 %/
UHT avg«—CalcuTaskUavg (") 5 /*HI-F 3 35 F) FH 5/
ifULO avg> 1IIUHT avg> 1 then return( “not schedulable”) ;
end if
fort := 0 ToHPdo

fori :=1 To ndo
Lr <t Mod T, ; /5 K A% I 7 101 < 3/
if Lr ==DLO i then
pdbfLO 1< pdbfLO T® CLO i; /*LO-#53 & 58 10.pDBF*/
end if
if L, ==HI1&&D,-DLO i< Lr <B+D,-DLO i then
if Lr ==B+D,-DLO i then
pdbfHI_full m<—pdbfHI_full T®C i;
else
pdbfHI_i- t—pdbfHI_- 1QC + i; /#4555 4\l pDBF*/
end if
end if

4
Y:pWCETK#(2~15) 2

end for

pdbfHI 7<—pdbfHI_full 7 & pdbfHI_+ 7; /*HI-# 20 R 4 pD-
BF*/

DOP, < FindMaxDop(pdbfLO 7, pdbfHI 7);

if DOP, ,>H,then return(“not schedulable”);

end if

end for

return( “schedulable”) ;
53 AEXR
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MMES R G FI R LL0.05 1928 K 0.05 224 ] 1.0,
A S I B AT 100 A4S BEBLIE 55 42

(D BUBAE 5 pWCET S 8K B o i T E il AR AR,
TEAS B AR Z 80T S VT 52 T 4 AT 55 19 pW CET S 80K B,
R AR 1 HIAZ SR DBF 75 1% 73 #r o
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Fig.8 Changing the pWCET parameter length of
the task (by re-sampling)
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Fig. 9 Changing the probability threshold of system schedulability H
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Fig. 10 Changing the system high critical level task probability CP
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