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Abstract

This paper is to propose an algorithm named as DYSAC to find the critical path(the longest
sensitizable path) in a large digital circuit, whose purpose is to reduce the time to find critical path
and to find critical paths of the circuits for which the previous methods could not find one. Also
a set of path sensitization criteria named as DYPSEC is proposed, which is used to select a path
from input to the output inside the DYSAC. The DYSAC consists of two sub-algorithms; the level
assignment algorithm to assign a level to each node and the critical path selection algorithm to
select the sensitizable path. The proposed algorithm was implemented with C-language on SUN
Sparc and applied to the ISCAS’85 benchmark circuits to make sure if it works correctly and finds
the correct critical path. Also, the results from the experiments were compared to the results from
the previous works. The comparison items were the ability to find the critical path and the speed,
in both of which the proposed algorithm in this paper shows better results than others.
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return YES;
else return NO;
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return YES;
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if an fi with the same level resides in upper side

then return YES;
else return NO;
else return NO;

end
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DYSAC( )

input : CUA

output : a critical path

begin

Convert CUA into a directed graph, G;
LevelAssignment();

SensPath Search();

end

a7 8. ¥4 dAAR 34 daElE
Fig. 8. DYSAC.

LevelAssignment()
input : directed graph, G
output : level-assigned graph G
initialization : assign white to all vertices
visit S, assign 0’, and convert to black,
for all vertices
begin
if all the vertices in graph are black then
return;
else
if any successor X is gray then
visit the gray vertex X;
else
visit a white vertex X,
if all the predecessors of X are black then
Assign level and convert X to black;
else
for all non-black predecessor
visit, assign level, and convert to black;
visit X, assign level, and convert to
black;
end

a3 9. #Y XA dzgE
Fig. 9. Level assignment algorithm.
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SensPathSearch()
input : level-assigned directed graph
output : critical path, corresponding input vector
initialization :
begin
take the highest-leveled output Z as vertex under
analysis; visit the highest-leveled and topologically
lowest predecessor Y,
Logic Assign(Y);

assign ‘X’ to all the edges

if Y is a primary input then
stops
else
if DEC="YES’ then
take Y as Z;
repeat SensPathSearch();
else
take the next highest-leveled output as 7,
repeat SensPathSearch();
end
LogicAssign()
input : vertex Z and the predecessors Ys

Output : DEC="YES’ or 'NO’, assigned logic values
begin
if the highest-leveled Y has logic value 'X’ then

assign RLA(Z) to Y;
else

assign noncontrolling value to all the unspecified Ys;

if DYPSEC() is satisfied then
DEC="YES’;
take the on-input as Y,
return;
else
assign controlling value to all the unspecified Ys;
if DYPSEC is satisfied then
DEC="YES’,
take the on-input as Y;
return,
else
DEC="NO’;
return,

end

33 12, 3432 o9y dwels
Fig. 12. Sensitizable path search algorithm.
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Fig. 13. An example applying Fig. 11 to Fig. 12.
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Table 1. Results from level assignment
algorithm.
g3 = CPUA|ZK(sec)
Cy7 <1
C432 <1
C499 <1
C880 1
Cl136 <1
C1908 2
C2670 14
C3540 7
C5315 17
06288 1
C7552 40
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Table 2. Results from ensitizable path search
algorithm and comparison.
CPUAIZY sec)
AYHE | EXT_CRT | LOS.CRT DYSAC
Rl planici Ry (® =2
C17 <1 <1 <1
CA32 <1 <1 1
C49 2 3 <1
C80 <1 <1 <1
C135%6 4 4 <1
C1908 660 1427 <1
C2670 <1 6 <1
C3540 2 97 <1
C5315 2 3 1
06228 - - 1
Ci52 2 2 1
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