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Abstract

In this paper, a method using the Ant Colony Optimization(ACO) is proposed for reducing the power consumption of
memory ECC checker circuitry which provide Single-Error Cormrecting and Double-Error Detecting(SEC-DED). The
H-matrix which is used to generate SEC-DED codes is optimized to provide the minimum switching activity with little to
no impact on area or delay using the symmetric property and degrees of freedom in constructing H-matrix of Hsiao
codes. Experiments demonstrate that the proposed method can provide further reduction of power consumption compared
with the previous works,
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1 Procedure ECC_ACO()

2 ants_generation();

3  while (current iteration ¥ target_iteration)
4 initialize ants();

5 while (available_resources)

6 ants_activity();

55 end while

8 daemon_actions();

9  end while

10 End procedure

11 Procedure ants_activity()

12  while (current_state + target_state)

13 A =read_local ant_routing_table();

14 P = compute_transition_probabilities(A, M);
15 next_state = apply ant_decision_policy(P);
16 move_to_next state(next_state);

17 M = update_internal_state();

18 end while

19 End procedure

a8l 2. HeksHE ACO E|/MEL ZRA|X
Fig. 2. Procedure of the proposed ACO.
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Table 1. Comparison among different a, .

a B A Ha
0 1 10012 10013.6
2 10012 10014.4
5 10012 10013.6
1 0 11618 11729.5
1 9990 10010.5
2 9917 9954.3
5 9875 9924.6
2 0 11682 11810.9
1 10016 10021.9
2 9991 10008.5
5 9925 9942.5
5 0 11515 11700.1
l 10016 10022.3
2 9988 10007.8
5 9988 10007.8
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