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' Meta-heuristic algorithms

¥ Gradient-based

" Objective function

* Natural selection

° Graphical Processing Unit (GPU)
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* Central Processing Unit (CPU)
"Butterfly optimization algorithm
*CUDA
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xitt=xf+ (P x gt —x) X f; A

Xt = xf + (X x xf — xf) X f; Y
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Pop = {Pop,, Popx, ..., Popy}
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Begin
Initialize the parameters of the algorithm, population_size and MaxIt
Model the initial population as Pop =
[Pop, Pop, ... Pop)Pop! Pop; ...Pop) ... PopN Pop! ... Pop}]
Let best = minv\sisN(CostFunction(Popip))
Create initial population randomly in the main memory of CPU
Set CUDA memory for vector Pop: cudaMalloc((void**) & Pop, sizeof(float) * N)
Transfer Initial Pop from main memory of CPU to global memory of GPU
cudaMemcpy(Pop, Popdev, sizeof(float) * N, cudaMemcpyHostToDevice)
For i = to MaxIt do

Begin
Create set of threads T = {T,, T\, Ty, ..., Ty }
Let index = blockldx.x*blockDim.x+threadldx.x
Let P(index) =< Pop(index.d), Pop(index.d + ), ..., Pop(index.yd — ) >
Calculate optimal member of the population:
If Cost (Pop (index))<best then best = Cost(Pop(index))
Update solutions using BOA algorithm Formula

End

Transfer best solutions of GPU to the main memory of CPU

Free all memory of CUDA

End

*Thread
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Pop(index) = Pop(index) + (r2 x g* —x) x f; A

Pop(index) = Pop(index) + (r* x Pop(index + 1) — Pop(index + 2)) X f; A
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Begin
Initialize the parameters of the algorithm, population_size and MaxIt
Model the initial population as Pop = [Pop, Pop ... Pop)Pop, Pops ... Pop) ... Pop¥ Pop? ... Pop}]
Let best = minyy<;<y (CostFunction(Popip))
Create initial population randomly in the main memory of CPU
Set CUDA memory for vector Pop for two GPUs as:
cudaMalloc((void**) & Pop, sizeof(float) * N/ ) in GPU !
cudaMalloc((void**) & Pop, sizeof(float) * N/ ") in GPU ¥
Transfer population_size/Y of Pop from main memory of CPU to global memory of GPU
Transfer the other population_size/Y of Pop from main memory of CPU to global memory of GPUY
cudaMemcpy(Pop, Popdev, sizeof(float) * N, cudaMemcpyHostToDevice);
Fori=) to Maxlt do
Begin
Create set of threads T = {T, Tx, Tr, ..., Ty v} in GPU)
Create set of threads T = {T\, Tx, Tr, ..., Ty v} in GPUY
Index ! = blockldx.x * blockDim.x + threadldx.x
Index ¥ = blockldx.x * blockDim.x + threadldx.x
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Index {Pop,, Pop, ..., Popy s} in CUDA cores of GPU"
Index {Popyx + Y, Popyx + ), ..., Popy} in CUDA cores of GPUY
End
Let Pop ) (index) = < Pop) (index.d), Pop\(index.d + V), ..., Pop) (index.d +d — ) ) >
Let PopY(index) = < PopY (index.d), PopY(index.d + V), ..., PopY(index.d +d — ) ) >
Calculate optimal member of the {Pop,, Pops, ..., Popy +} as best)
Calculate optimal member of the {Popy v + ), Popy v + ), ..., Popy} as bestY
Update Solutions by BOA Algorithm Formula
If Cost (Pop) (index))<best) then best) = Cost(Pop" (index))
Else If Cost (PopY (index))<bestY then bestY = Cost(PopV(index))
Else If Cost(best ') < Cost(bestY) then best = best)
Else best = best ¥
Transfer the best solutions of Device (GPUY,GPUY) to main memory (CPU)
Free All memories of CUDA

End
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