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Algorithm 1: Standard Genetic Algorithm (SGA)

init(POP) /linitialize the population
eval(POP)
WHILE (termination criteria not fulfilled)
POP = POP UM
Spop = select(POP)
S'pop = crossover(Sppp)
S" pop = mutation(S’'spp)
POP = S",,p [Ilupdate population
eval(POP) /levaluate individuals in the population
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! Self-Organizing Scouts
2 Multinacional

® Hill-valley

* Dual-Population
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! Frequency of change

2 Severity of change

® Cycle length

* Predictability of change
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! Self-Organized Criticality (SOC)
2 Dissipative
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! Sand pile
2 Bak-Tang-Wisenfeld Sandpile Model
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! The Bak-Sneppen Model
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Algorithm 2:the mutation operator

for g grains do
drop grain at random within the bounds of the lattice Z(x,y)
-Z(xy) +1
compute normalized fitness:
. fitness(j) — worstFitness

f0) = bestFitness — worstFitness
where j is the index of the chromosome associated with
the cell (x,y),
worstFitness is the lowest fitness in the current population
and bestFitness is the best fitness in the population.
Note:
if bestFitness =
worstFitness, f, (j) is set to 0.5, independently of j.
if randomValue(0,1.0) > f, and cell (x,y) not active
mutate (bit flip mutation)
avalanche
Z(xy) = Z(xy) —4
Z(x+ Ly)»Z(x+ 1Ly +1
Zx,y+ 1) > Z(x,y + 1) +1
and update lattice Z recursively
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Algorithm 3: The Reconfiguration Mutation Operator
for g grains do
drop grain at random within the bounds of the lattice Z(x,y)
-Z(xy) +1
compute normalized fitness:
. parentsFitness(j) — bestFitness

f0) = worstFitness — bestFitness
where j is the index of the chromosome associated with
the cell (x,y),
parentsFitness(j)is the average fitness of chromosome j
parents,
worstFitness is the lowest fitness in parents population and
bestFitness is the best fitness in parents population.
Note:
if bestFitness =
worstFitness, f, (j) is set to 1.0, independently of j.
if randomValue(0,1.0) > f, and cell (x,y) not active
mutate (flips the bit with probability 0.5)
avalanche
Z(x,y) = Z(xy) —4
Zx+ Ly)=Z(x + 1Ly +1
Z(x,y 1) > Z(x,y £ 1) + 1
and update lattice Z recursively
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Algorithm 5: proposed method

pop_size = POP_MAX

mem_size = MEM_MIN

Initialize Memory Randomly

Initialize Population Randomly

TM = rand(5,10)

t=0;

repeat

Evaluate memory

Evaluate population

Select mating pool

. Recombination

. Mutation

. if is time to update memory then

TM =t + rand(5,10)

. Select best individual of the population

if thereis room to one more individual in

memory then

17. Store best individual in memory

18. Increase mem_size

19. else

20. if cleanMemory is successful then

21. Update mem_size

22. Store best individual in memory

23. else

24. Replace individual of memory according the
replacing scheme

25. if change is detected then

26. Select best individual from memory

27. if thereis room to one more individual in
population then

28. Store individual in population

29. Increase pop_size

30. else

31. if cleanMemory is successful then

32. Update mem_size

33. Store individual in population

34. else

35. Replace worst individual of population

O 0N U W

O O S Sy
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36. until stop_condition
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Algorithm 4: The Mutation Operator

for g grains do
drop grain at random within the bounds of the lattice Z(x,y)
-Z(xy) +1
compute normalized fitness:
. averageFitness — bestFitness

h() =1 worstFitness — bestFitness
where j is the index of the chromosome associated with
the cell (x,vy),
averageFitness is the average fitness of bestFitness
worstFitness is the lowest fitness in parents population and
bestFitness is the best fitness in parents population.
Note:
if bestFitness =
worstFitness, f,, (j) is set to 1.0, independently of j.
if randomValue(0,1.0) > f, and cell (x,y) not active
mutate (flips the bit with probability 0.5)
avalanche
Z(x,y) > Z(x,y) —4
Zxt Ly)»Z(x £ 1Ly)+ 1
Zx,y 1) > Z(x,y £ 1) + 1
and update lattice Z recursively
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p - 0.05 0.3 0.6 0.95 0.05 0.3 0.6 0.95 0.05 0.3 0.6 0.95
Strategy1 [¥v] 1808.2 17979 1792.3 1788.1 1821.97 1812.3 1808.2 1806.1 1828.0 1820.7 1818.2 1817.1
+127 +087 1080 091 +127 £095 £070 +£0.63 +080 +£0.71 +£0.59 +0.64
Strategy?2 [¥v] 1802.9 1796.9 1791.3 1782.7 1828.3 1814.8 1804.3 1792.9 18339 1824.4 1818.4 1811.8
+098 +071 +093 092 +091 +£075 £074 £0.58 +0.77 +£053 +£043 +£0.49
Strategy3 [¥r] 1801.0 1796.3 30.09 1785.3 18254 33.64 1806.2 1797.4 1831.3 1823.2 1818.4 1813.8
+092 +076 +0.21 +0.77 +085 +£031 £065 =£0.50 +0.69 +£052 +£051 049
Proposed 1809.8 1798.8 1792.0 1789.3 1828.9 1814.3 1809.4 1798.4 1834.2 1825.1 1818.9 1818.6
P +0.96 +0.88 +0.73 +0.98 +0.96 +0.82 +0.79 +0.56 +0.85 +0.64 +0.55 +0.76
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Strategy1 [¥v] 32.10 30.01 30.13 33.90 36.01 3225 3243  34.65 37.89 34.04 3485 34.86
+072 +£026 +£0.16 +0.11 +048 +£0.26 £016 +£0.05 +0.27 +£023 £0.06 +0.07
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+089 +£031 +£0.24 +0.07 +038 +£033 £0.17 +£0.05 +0.18 +£028 +£0.06 =+0.07

Strategy3[¥r] 3494 30.17 30.09 34.26 3758 33.64 3331 34.65 38.75 35.64 3437 35.02
+074 +£025 £0.21 +£0.08 +038 +£031 +0.17 =+0.06 +019 +£023 +£015 £0.09

Proposed 35.24 32.70 31.94 35.84 38.24 34.81 34.28 35.15 39.93 36.02 35.06 35.89
p +0.76 +0.32 +0.23 +0.19 +0.46 +0.45 +0.23 +0.10 +0.21 +0.24 +0.11 +0.12
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3591 17.88 1493 15.86 52.26 29.84 2421 2331 5734 3697 31.60 28.15

Strat 1ty
rategyl ™l 003 1068 +052 4066  +£276 +£096 +059 4070  +197 +104 +068 +045

Strategy? [¥Y] 3343 1884 1522 1593 52.14 3236 2630 24.46 57.50 3997 3436 3047
+161 +059 +048 +0.29 +225 +111 40.73 =+0.61 +1.21 +£098 +£0.55 +0.67
Strategy3 [¥r] 3751 19.24 1416 1645 37.58 3037 2588 23.89 52.71 37.73 3341 3032

+243 +£084 £066 £0.63 +038 +£548 £060 +£0.71 +198 +097 +0.64 +0.51
38.86 20.13 16.43 17.84 47.33 33.65 26.12 25.39 53.45 38.12 33.87 31.12

Proposed | 347 1098 +0.68 +0.76 +1.89 +562 +065 +0.79 +1.38 +0.99 +0.69 +0.71
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T = 10, p= 01|02 | 05 | 10 R 01|02 |05 ] 10 R |01]02|05|10| R
Strategy1 [fY], Strategy?2 [f¥] + - + + ~ + - + + - ~ + - + ~
Strategyl [¥v], Strategy3 [¥v] - + + - + - - + - ~ + + + ~ -
Strategy?2 [fY], Strategy3 [f¥] + + ~ + - - + + ~ - + - + + ~
proposed, Strategy1[tv] + + + + + + + + + + + + + + +
proposed, Strategy?2 [¥Y] + + + + + + + + + + + + + + +
proposed, Strategy3 [¥r] + + + + + + + + + + + + + + +
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proposed, Strategy1[f¥] + + + + + + + ~ + + + + + + +
proposed, Strategy?2 [¥v] + + + + + + + + + + + + + + +
proposed, Strategy3 [fv] + + + ~ + + + + + + + + + + +
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