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Abstract: The logic relationship among the equality and inequality constraints in a standard constrained
optimization problem (SCOP) is the logical AND. Various efficient, convergent and robust algorithms have been
developed for such a SCOP. However, a more general constrained optimization problem (GCOP) with not only
logic AND but also OR relationships exists in many practical applications. In order to solve such a generalized
problem, a new mathematical transformations which can transfer a set of inequalities with logic OR into inequalities
with logic AND relationships is developed. This transformation provides a necessary and sufficient condition which
enables us to formulate real-time system design as a mixed Boolean-integer programming problem. A Branch and
Bound Algorithm is applied to find the optimal solution. Experimental results have been presented to show its
merits.
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] : HB
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Table2 Optimal task execution times and maximum utilization bound (¢=10* Av=10"°)
2 CPU (=104, 4v=105)
Tasks execution times C;
Task NLP MBP LLB HB
o 56.793 8 50.000 0 31.859 6 43,6389
o 20.000 0 20.000 0 27.906 4 20.000 0
7 30.000 0 30.000 0 35.647 4 30.000 0
o 52.824 3 80.000 0 32.9649 30.000 0
U 0.976 2 0.976 2 0.756 8 0.787 6
4.2 2
U ) )
: (1) [50,10% Ti:(2)
C [c,aT, ] A ,
c=[01xT,][,2=05;(3) 10 {(4) 0.0001(  3).
Table3 Comparative study result between the NLP and MBP method
3 NLP MBP
NLP model MBP model
Number of tasks U Iterations U Iterations
2 0.960 6 16 0.960 6 7
3 0.962 7 29 0.967 8 22
4 0.9415 37 0.958 5 36
5 0.9411 50 0.957 3 82
6 0.9447 60 0.968 5 220
7 0.9432 78 0.948 2 396
8 0.9372 92 0.946 3 291
9 0.908 7 89 0.9229 665
10 0.947 3 122 0.955 5 860
1 0.953 4 149 0.957 1 1636
12 0.9314 150 0.9359 1089
13 0.9458 157 0.9485 1734
14 0.917 6 152 0.9210 1898
15 0.9356 174 0.9375 2463
16 0.9403 218 0.9443 3901
17 0.941 6 207 0.946 6 4058
18 0.908 7 236 0.910 4 5527
19 0.9358 232 0.936 4 11 639
20 0.956 3 300 0.957 3 18 829
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