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Abstract In semi-synchronous circuits, clock input timings are controlled in order to improve the performance.
Clock input timings of a circuit that realize the correct circuit functionality exist if and only if the constraint graph
of the circuit contains no negative cycle. Since the edge weight of the constraint graph of a circuit depends on
the clock period, the minimum clock period in which the constraint graph contains no negative weight cycle is the
minimum feasible clock period of the circuit. Since the minimum feasible clock period of a circuit is calculated re-
peatedly in circuit synthesis, an efficient negative cycle detection algorithm is requested. In this paper, we evaluate
two negative cycle detection algorithms, enhanced Bellman-Ford algorithm and scaling algorithm, in terms of the
efficiency to the constraint graph of benchmark circuits. In experiments, we show that the enhanced Bellman-Ford
algorithm is more suitable for the constraint graph of benchmark circuits than the scaling algorithm.
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procedure BBV T +— Fik (G(V, B))
1. chooser €V, Q1 —0,Q2«0. /*init*/
2. for all v € V let d(v) :=co. /* distance fromr */
3. d{r):=0, pushr to Q1.
/* update procedure (step 4-15) */
4. while Q1 is not empty do
5. u — pop(Q1).
6 for all v adjacent to u in G do
7 it d(v) > d(u) + w(u,v) then
/* labeling operation (step 8-10) */

8. d(v) = d(u) + w(n,v).

9. set parent pointer from u to v.
10. push v to Q2 if v is not in Q2.
11. endif

12, endfor

13. if ris in Q2 return "No". - (negative cycle exists)

14, if reach u by following parent pointer from u
return "No". (negative cycle exists)

15. endwhile

16. if Q2 is empty return "Yes”.

17. @1 — Q2, Q2 — 0, goto step 4.

{no negative cycle exists)
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procedure Yy M R¥—Y LY (G(V, E))
1. calculate bit.

2. while bit 21 do

3 for all a € E let lyip(a) = [5&'-3-'[

4 REFINE(G},,)-

5. bit:= 4,

6. ondwhile

7

return ”

0”".  (no negative cycle exists)
end
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