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Artificial Intelligence Opportunities in « Internet of Everything »
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Embedded Targets & Mitigations
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Example: Generates CUDA from MATLAB - saxpy

Scalarized MATLAB

for i = 1l:1length(x)
z(i) = a .* x(1) + y(1);
end

Vectorized MATLAB

Z=a .* XxX+Yy;
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CUDA

cudaMal locfagpu_=,. B388a08LLY 2
cudaMal loclagpu_x,., 9194304005 2
cudatal locdagpu_y, J419430400% 2
cudatemcpy{ tvoid *rgpu_y, (void ®ry, 419430400, codaMemcpyHostToleviced:
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zaxpy_kernell <<<dim3 (20480, 10, 1U,. dim3{5120, 10U, 1Ux>>*{gpu_y. Zpu_x. a.

gRu_z}:
TCldErEmMEp gL Lol g ST E. whold SJEpU_Z. CooobuoOL. codaremcpgUevicel oHo=e 2
cudaFreei{gpu_yi;

cudaFree{gpu_xi;
cudaFresfgpu_=zi;

CUDA kernel for GPU parallelization

ztatic __global__ __launch_bounds__ {512, 1} Jvoid saxpy_kernellfconst real 32_T *uy.
conzt real32_ T *x. real32 T a. real_T *=z)

£
int32_T i:
i= Cint32_Tr (00 {{gridDim,= * gridDim,y * blockIdx.z + gridDim,= * blockIdx,y?
+ hlockIdx,=x? * {(blockDim,= * blockDim,y * blockDim,z} +
threadldx,z * blockDim,x ¥ blockDim,y?! + threadldx,y *
blockDim, =} + threadldx,=<;
if €ldi »= 1048576 £
zLil = (real_Tirta * «x[i] + ylill:
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Deep Neural Network Design and Training

A Design in MATLAB
A Manage large data sets
A Automate data labeling
A Easy access to models

. Trained
Train in MATLAB - 80" A Training in MATLAB

’ A Accelerationwi t h GP
Reference ‘ Transfer ,
model A Scale to clusters
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