





L is chromosome length

N is population size

cc is Confident Counter

CA is Cellular Automata space

for eachcell lin CA  do in parallel
Initialize each p[l]
For i =1 tolLdo
[i] = 0.5;
Initialize cc
cc:=0;
end parallel for
foreachcell iin CA doin parallel

while notdone do
1. Generate two individual from the vector
a 1= generate ();
b := generate ();
2. Letthem compete
Winner, loser := compete (a, b);
3. Update the probability vector toward
better one and Increment Confidence Counter
3.1. Update probability vector

for i := 1 to L do

if winner([i] != loser[i] then
if winner[i] = 1 then p[i] += 1/N
else p[i] -= 1/N

3.2 Increment  Confidence Counter
cc: = coc + 1;
4. Check if cc is incremented then
Send p and cc to the group leader cell
5. Check if the vector has converged
for i 1= 1 to L 'do

if p[i] » 0 and p[i] < 1 then
goto step |
6. p represents the final solution
end while
end parallel for

L is chromosome length

M is number of neighbor cells
cc is Confident Counter

CA is Cellular Automata space

for eachcelllin CA  do in parallel
Initialize each pl]
For i =1 toLdo
p |[i]:=0.5;

end parallel for
for each group leader cell
while notdone do

1. Check if cc of each neighbor is updated

i in CA doin parallel

if (CC current [i] = e t_‘]'l—:\’i()l]:—i i] }
goto step 2
2. Select the highest cc of all neighbors
cc . 1= 0;
for i := 1 te M do

i [i]
if (ec[i] > co .. )

CC pax 7 CC[J_],

3. Update p, with p__with cc
for i := 1 to L do

P, [1] := P emax [lj
4. Update new updated p ; to all normal Cell
for each neighbor cell of leader cells
do in parallel
for i : =1 to L do
pli] :=p [1];
end parallel for

5. Check if the vector has converged
for 4 2= 1 o XL d6
if p[i] > 0 and p[i] < 1 then
goto step 1
6. p ,represents the final solution
end while

end parallel for

Fig. 3. Pseudocode of the normal CoCGA cell

of these coarse grained CoCGA cells. In Fig. 1, the leader cell
is the middle cell that exchanges probability vectors to and
from the neighboring cells. The leader cell keeps adjusting
its own probability vector to the best probability of the group.
The confidence counter (CC) is introduced to help the group
leader evaluates which probability vectors from its neighbors
are likely to converge to a good solution.

B. CoCGA algorithm

Fig. 3 shows pseudocode of the normal CoCGA cell. After
probability vectors of each cell is initialized to the mid-point
range, two individuals are generated from the probability
vector, then compete “similar to” a normal compact GA.
The proposed algorithm is different from the normal compact
GA in two ways: (1) the probability vectors are passed to
the group leader cells. (2) the confidence toward the better
probability vector is calculated as confident counters passed
to the group leader cells. In figure 3, the step 3.2 and 4 are
inserted into the normal Compact GA.

Fig. 4. Pseudocode of the group leader

Fig. 4 gives the pseudocode of the group leader cells which
only keep the probability vector but does not implemented
the normal compact GA. The group leader updates the prob-
ability vectors of its neighbor cells asynchronously because
the updating process will occur after the confident counters
of the neighbor cells get the new value. For each neighbor
cells, the confident counter is incremented asynchronously
because its depends on when the current probability vector of
each sub-population gives the current best individual. During
the search process if the better current individual is found
the confident counter is incremented. The group leader will
use the probability vector from the neighbor that has the
better confident counter. Therefore, the group leader uses an
asynchronous updating policy.

The group leader keeps checking if confident counter (cc)
for each one of its neighbor are updated to higher value. Once
the confident counter for one of its neighbor updated, then
the group leader evaluates value of each confident counter
and identifies the current highest value in step two. Next.
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Fig. 5. Hardware block diagram of CoCGA cell
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