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Optimal Scheduling for Rea}T im e Tasks in Control System s Based On GA
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Abstract Task schedulng n the control systen influences not only the resource utilizaton of the systan, but also
the contwl perfomance of the system, and thus is one of the key techn ues for designing and realizing the system.
Firstly real- tme periodic task is investigated and task model is g wen Based on these EDF algoritm is adopted to
schedu k this kind of task and schedulab ke cond ition is prevented A ccording to the relatbnshp of he perfomance of
contwl systan and san pling perbds and control delays of tasks the perbmance & optin ized Because san pling pe-
riods and contwoldekbys have nfluences on each other genetic algoritm based on floatmg-pomnt cod ng is adopted to
optm ize sam pling perbd so as to mprove the perbm ance of the system In order to converge to ghbal optin un m ore
quick ly and not to plinge a bcal extremun, mank-based selkction akorihm and arithm etic crossover operator and non—
uniform mu tation operator are adopted S mu htion results ind kate that the perfom ance ndex of contwl systan can be
mproved obvibusl by adopting genetic algorilhm under the cond ition of guaranteeing the reattine of the tasks n the
system.
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3 ,Tﬁﬁ Tablel Tasks and their param eters
’ 1 %0 580 0.011 323422 83
10 , 2 %60 580 0. 004 409 164 63
1 3 940 560 0.188 103951 69
&= 0.005 b = 0.001 = 10 4 890 530 0.121 538351 55
5 1000 600 0.077 178635 67
, p=0.2/ 6 980 590 0.322 821365 65
. P, =0.9 7 90 590 0.278 461649 63
P - 0.12 200 8 940 560 0.211 896049 59
" ' ’ 9 910 550 0.395 590836 55
100 . > 10 980 590 0.388 676578 70
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Tablk 2 The optinal value of samp ling periods and con trol dehys

1 2 3 4 5 6 7 8 9 10

652. 59 877. 69 659. 80 614. 77 777.79 673. 86 650. 54 703. 62 567. 29 697 13
149. 25 303. 18 129. 20 91. 43 227.49 136. 80 118. 15 157. 97 71. 07 159 38
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