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Vectorized MATLAB N CUDA CI-h
C :| o |\ Ift static global  Tlaunch bounds (512, 1) void saxpy kernell(const real32 T *y,
const real32 T *x, real32 T a, real T *z)

{
* — 0 int i = blockIdx.x*blockDim.x + threadIdx.x;
U if (1(1i >= 1048576)) {
a . X + y r z[i] = (real T)(a * x[i] + y[i]);

}
}

void saxpy(real32 T a, const real32 T x[1048576], const real32 T y[1048576],
real T z[1048576])

N
|

{
real32 T *gpu y;
real32 T *gpu X;

FEE(ICLBNSE |
real T *gpu z;

=] - yi=4 cudaMalloc(&gpu z, 8388608UL);

P R -+ cudaMalloc(&gpu x, 4194304UL);

£{ﬂﬁ’l‘¢ O) %ﬁ j:% 75\ /N %ﬁ cudaMalloc(&gpu_y, 4194304UL):

~J ! cudaMemcpy ( (void *)gpu y, (void *)&y[©], 4194304UL, cudaMemcpyHostToDevice);

cudaMemcpy ( (void *)gpu x, (void *)&x[0], 4194304UL, cudaMemcpyHostToDevice);
saxpy kernell<<<dim3(2048U, 1U, 1U), dim3(512U, 1U, 1U)>>>(gpu y, gpu X, a,

gpu z);
cudaMemcpy ( (void *)&z[0], (void *)gpu z, 8388608UL, cudaMemcpyDeviceToHost);
cudaFree(gpu y);
cudaFree(gpu x);
cudaFree(gpu z);

}
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net = importKerasNetwork(modelfile)

net = importCaffeNetwork(protofile,datafile)

net = importONNXNetwork(modelfile, ...
'OutputLayerType',outputtype)

MATLAB EXPO 2019

4\ MathWorks'

16



l 4\ MathWorks:

@a— F&EFE>TR NBRIETORET

&5
f ATLAB \
CUDA IcB@Exhf-a—F

W nm o mom [ 10 L EEOHE [ s

I
$\ e @3

\_ cuDNN/TensorRT ICR@ltEh/i-a—F

B RAREE
« O— FEBRIEEDHERD
SHE AR DIGEILERRIBER T ICIELE

MATLAB EXPO 2019

17



4\ MathWorks:
@a— FEF>FX FBIE O
— MEEARELP
TJIV—TIHEHAARE T BEDEHFARE TR 2 1 — R&ERR
groupedConvolution2dLayer convolution2dLayer X iy

V4

i

R2019aTI&

: : 3x3x4  3x3x4  3x3x4  3x3x4
U=l Weight size &7 A4 Weight size
O— FAERERITIG 3x3x1x1x4 | ‘; / r‘ 3 3x3x4x4
24018 L Tk
B : 4
AF v ZIVD A%

1F ¥ 3 VI v 4
JIN—TLT135E

i

SAERBRISFMICRD LIS
BEDEHAMREICEIE /N, T X BB

MATLAB EXPO 2019

18




®a— FER>HEAAARIE TOIREE

-

4l
ATLAB

/ CUDA L:%Fé Nn7=-a—F \

i E

]

LY dan

ALIE

—>

g

s

&

Gz

KIFED DA

AL

cuDNN/TensorRT Ic&@{tanf-a—F

)7 IVR A LIREE
e X—4vw MNRIET
INT F+— v RFER

MATLAB EXPO 2019

*.'@

4\ MathWorks:

19



4\ MathWorks

NVIDIA GPUT®DEEH
Target Libraries
NVIDIA
“pacr TensorRT &

cuDNN
Libraries

—— GPU

pplication
Ilo%i\: / Coder
Semantic Segmentation

b4 N

‘ MATLAB
\_ J

MATLAB EXPO 2019
20



Intel CPU T EEH

e

~

Application
logic

J 1

%

‘ MATLAB
\_ /

MATLAB EXPO 2019

Blood Smear Segmentation

Frame Rate: 111,11

\ MATLAB /
Coder

4\ MathWorks:

Target Libraries

Intel
Library

21



4\ MathWorks:

ARMZ7 A+t v Y TconERH

-~

~

Application
logic

J 1

%

‘ MATLAB
\_ J

MATLAB EXPO 2019

Target Libraries

Pedestrian Detection

\ MATLAB
Coder \

ARM
ARM ® Compute
Library

22



4\ MathWorks'

MATLABA 5
B ORI 7 7t X
MATLAB EXPO 2019

Processor-in-Loop 1&3F

23



R—y hADEERE
BER77VIC&kPa— FEREER

[ i & % 54 (=] B Bl o

Spead  Mamary  Code Appesrance  Debugging  Custom Code  Mardware  GPU Code  DeepLeaming Al Sattings

Host Hardware (CPL)
Hargwars Board  NVIDWA Orive >

Devics MATLAS Host Computer
INVIDAA jetson

Sustemes Darcware implementation

Uulld Process

Toclchain: NVCC for NVIDIA Embedded Procesaors v | Valdate.

Build Configuration Faster Auns
Minmze run tme

NVIDIA Drive Settings

Devica Address: ,gpl-.u.'cdn' tal 3
Username; rmida
Password: [+eeee

Buld dractory |homebuldDn

[ Genarate code only

Close J Help

S e e

MATLAB EXPO 2019

p

4\ MathWorks:

Oy Ricksda— FEREERE

%% Deploy and launch through NVIDIA HSP

%% setup hardware object l
% create jetson/drive hardware object with IP or hostname of jeston/drive
%also pass credentials for login

hwoObj = jetson('gpucoder-tx2-2',"ubuntu’,"ubuntu');
hwObj.setupCodegenContext;

%% setup codegen config object

% create congen config and connect to hardware object.
cfg hsp = coder.gpuConfig('exe');

cfg hsp.Hardware = coder.hardware(hwObj.BoardPref);
buildDir ="'~ /buildDir";

cfg_hsp.Hardware.BuildDir = buildDir;

%% add user written main files for building executable
% and generate/build the code.

cfg_hsp.CustomSource = 'driver_files_alexnet/main.cu’
cfg_hsp.Custominclude = 'driver files alexnet/;

codegen -config cfg_hsp -args {im, coder.Constant{cnnMatFile)} alexnet test
%% copy input and run the executable

hwoObj.putFile('input2.txt', buildDir);

hwoObj.putFile('synsetWords.txt', buildDir);

Yexecute on Jetson
hwoObj.runExecutable([buildDir ‘falexnet_test.elf'], 'input2.txt')

%% copy the output file back to host machine
hwobj.getFile([buildDir */ftOut.txt']);
|
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