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Abstract Hardware/software(HW/SW) partitioning is one of (-the crucial steps in HW/SW co-design. It determines
which componented of the system are implemented on hardware and which ones on software. It has been proved that the
HW/SW partitioning problem is NP-hard. This paper presented an heuristic algorithm for the HW/SW partitioning
problem, which has been treated as.an extended 0-1 knapsack problem. Tabu search was used to further the solution ob-
tained through the proposed heuristic algorithm, in order to minimize the hardware cost with the constraints of the soft-

ware cost and the communication cost. Experimental results show that the algorithms proposed in the paper can produce
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better solution than the latest work,and the improvement is up to 28%.

Keywords Hardware/Software partitioning, Heuristic algorithm,0-1 knapsack problem, Tabu search
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Input: communication graph G and the constraint R.

Output:a partitioning solution x=(z,, z,+x;,***»x,) and the total
hardware cost.

Algorithm Alg-adj(gG,R,x)

begin

1. x=(0,0,+,0) ;max_sum_hixi=0;/ * initialzing * /

2. Sort all nodes according to

3.i: =1;rec* =R;/ * rec means residual_capacity * /
4. repeat
/ * the communication costs are not considered * /
4.1 if 5,;<<rec then
/ * task i fits in the unused capacity * /
Pack task ¢ into the knapsack,and z; ¢+ =1;
rec * =rec—s;;
4,21 =¢+1
until (rec<<0) or (>>n);
/ * A greedy solution and the hardware cost is obtained * /
5. if (S(x)+C(x) <R) then max_sum_hixi; = H(x)
else
5.1 max_sum_hixi; =0;
5. 2 repeat
5.2.1fori;=1tondo
if (z;==1) then / % task 7 is in knapsack %/
Evaluate communication change ¢; and h;/(s; +¢;) for
moving task i out of the knapsack;
end for
5. 2. 2 Move the task £ with the minimum value of A/ (sp+ci)
out of the knapsack and set z; to 0;
5. 2. 3 update S(x),C(x), H(x);
until (S(x)+C(x) < R)
end else
6. rec’ s =R—(S(x)+C(x))
7. repeat
7.1fori;=1tondo
if (z;==0) then / * task i is not in knapsack * /
Evaluate communication change ¢; and h;/(s; +¢;) for mo-
ving task ¢ into the knapsack;
end for
7.2 if s+ ce<rec’ then
Move the task 2 with the maximum value of hy/ (s +c) into
the knapsack and xz: =1;
rec’ :=rec —(sptc);
7. 3 update S(x),C(x), H(x);
until (rec’<{0) or (no more task to fit for the remaining capaci-
ty)
8. max_sum_hixi: = H(x);

end
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