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Probabilistic Scheduling Guarantee Analysis for Jobs
in Stochastic Soft Real Time Systems

PENG Liang zhi, LIU Zhong shi, DAI Jir hai
(College of Aemwspace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Stochastic soft rea-time systems distinguish themselves from hard rea-time sysems in that there is no demand for every
job in a task to meet is deadline. For these systems, provided that job deadline missing rate is below some threshold, total performance
is acceptable. For afixed-prority preemptive scheduled soft reat time system, we present probabilistic time demand analysis technique
by which a lower bound on the probability that a job in a periodic task meets is deadline is estimated . We have also performed a simu-
lation study of an example system and check the tighiness of the lower bound. The simulation results shows PTDA has a high speed and
an eror below 10% . It can provide important reference for the design of soft rea-time application.
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Tab. 1 Task attributes
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T1 300 300 1 100 199 0. 0033 0. 333 0. 663
T2 400 400 1 150 299 0. 0025 0. 375 0. 748

0. 0058 0. 708 1. 411

Joi , [0, 400) [0, 300) /300, 400)
J21 € (0, 300) , Wai (t) Jui J2i , PDF
1
o 107 ,0<z< 200
1
() = 3w ,200 <z < 300 (20)
(50— 2) 300 <z < 500
Jo1 t= 300 P (W21 (300) <300/ =0.668  Jo1 t€ [300, 400)
, Wot (t) J1,2 i= 300 J21
Ba1 (300) , Ba1 (300) Wai (t), t€ (0, 300) (300, 498)

, Wai (t) PDF

- o loﬁ(zz— 1000z + 2.3 10°) 300 <z< 500

f:(z) = . . . (21)
o 10 (F — W00+ 9 10), 500 <z <700

Ja1 t=300 t= 400 0. 209 . Ja




95

t= 400 :
"
Plw21(400) <400 = 0.668+ 0.209° (1- 0.668) = 0.738 (2)
T2z 1= 800 0.94, J1; 1= 1200
1.0 & J23 $y— T
, T, 1- 0.738= 0.262
2 PTDA
Tab. 2 Comparison of sinulation results and PIDA analysis results
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