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[ Abstract] In order to solve the problem that multi-dimensional non-functional properties are not taken into
consideration during the design of Controller Area Network( CAN) ,such as real-time, security and reliability , this paper
proposes an integration optimization model. The scalability and bandwidth utilization ratio are used as the optimization
objectives of the model. Under the premise of meeting the requirement of real-time, reliability and safety, by means of
adding weights for scalability and bandwidth utilization, the unified optimization of both is realized. Then different
objectives are normalized to get the balanced optimization within the range. On this basis, starting from the signal packing
problem, it presents the multi-dimensional non-functional properties integration optimization algorithm in CAN system
based on Simulated Annealing( SA). Experimental results on real signal set and simulated signal set show that compared
with the situation of integration optimization without considering multi-dimensional non-functional attributes, this
algorithm can obtain higher objective optimization rate.
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M  Message Set M

1. M = Initial_Packing(S) ;

2. obj = Objective_Analysis(M) ;

3.step=0;

4. While step < =Max_Step do

5. SA_Heuristic_Searching( M) ;
f = Reliability_Enhancement( M) ;
H = Security_Enhancement(M) ;
M = Message_Set_Extension( M) ;

O 0 9 A

Priority_Assignment( M) ;
10.  Schedulability_Analysis(M) ;
11. if M is not schedulable do

12. return the current heuristic searching step;
13. else

14. obj’ = Objective_Analysis(M) ;

15. if obj’ > obj do

16. accept the current heuristic searching step;
17. elseif exp( obj-obj’ ) >PA do

18. accept the current heuristic searching step;
19. else

20. return the current heuristic searching step;
21. end if

22. end if

23. step+ +;
24. end while
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