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NQi dung

1. Mang Neural va i'rng dung trong thi giac may tinh
2. Trich chon dac trung va nhan chap

3. Mang Neural nhan chap va cac mo hinh hoc sau
4. TensorRT

5. Co ché ting toc ciia TensorRT

6. Cach thuce st dung TensorRT phu hop

7. Demo
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May nhan dang thong qua dac trung
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Phép nhan cha
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Mang Neural nhan chap

- Phép nhan chép tuyén
tinh-> téng hop dwng
cac lép cho mang Neural
- Cac dac trung duoc
phat hién qua qua trinh
huan luyén
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Phép nhan chap va clra sb truot
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Giam chiéu dit liéu - Pooling
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Ham kich hoat- Activation function

RelLU o
Heaviside

Logistic

MOt so ky thuat két hop:
Dropout, Batch
normalization
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S 3 F=—mmt"™
Thuw vién cuDNN
chlra cac toan t&

co ban cta Deep
Learning

Inference

TRAINING INFER

Learning a new capability Applying this|
from existing data to new

A

| :

Untrained Deep Learning TRAINING Trained Model
Neural Network Framework DATASET New Capability

“The NVIDIA CUDA® Deep Neural Network library (cuDNN) is a GPU-accelerated library of primitives for deep neural networks.
cuDNN provides highly tuned implementations for standard routines such as forward and backward convolution, pooling,

normalization, and activation layers.”
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Budc 1 - Optimization

TensorRT
Optimizer
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Budc 2 - Inference
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Import model

P e Model
Importer
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Cac mo hinh tinh toan song song

* SIMD/Vector parallelism
* Multi-core/multi-thread parallelism
* Distributed computing



Van dé Truy xuat b6 nhé

CPU
Registers

Level 1 Cache

Level 2 Cache

Physical RAM
(Main Memory)

Cost per byte, access speed

Disc Storage
(Virtual RAM, Hard Drive)

Capacity
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SIMD -Single instruction, multiple data
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Khac biet SISD va SIMD

C=A+8B
— For (i=0;i<n; i++) c[i] = a[i] + b[i]
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SIMD/SSE code

float x[k]; float y[k]; // vectors of length k

__m128X,Y; // 128-bit values

__ml128 acc=_mm_setzero_ps(); // setto (0,0, 0, 0)
floatinner_prod, temp[4];

for(i=0;i<k-4;i+=4){

X=_mm_load_ps(&x[i]); // load chunk of 4 floats
Y=_mm_load_ps(y +i); // alternate way, pointer arithmetic
acc=_mm_add_ps(acc, _mm_mul_ps(X,Y));

}

_mm_store_ps(&temp[0], acc); // store acc into an array of floats
inner_prod =temp|[0] + temp[1] + temp[2] + temp][3];

// add the remaining values

for(; i < k; i++)

inner_prod += x[i] * y[i];



OpenMP

* error =0.0;
e f#ipragma omp parallel for reduction(max:error)
e for(intj=1;j<n-1;j++){ !

for(inti=1;i<m-1;i++){
Anew(j][i] = 0.25 * ( A[jI[i+1] + A[j][i-1] + A[j-1][i] + A[j+1][i]);
error = fmax( error, fabs(Anew(j][i] - A[jl[i])); } }



Tinh toan tréen GPU

// Kernel definition
__global__ void VecAdd(float* A, floatx* B,

{

int i = threadldx.x;
C[i] = A[i] + B[il;

int main()

{

// Kernel invocation with N threads
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CUDA

Compute Unified Device Architecture
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TensorRT Optimizer ho trog nhirng doi
twong tinh toan nao?

e Convolution: 2D

e Activation: RelLU, tanh and sigmoid

e Pooling: max and average

e ElementWise: sum, product or max of two tensors
e LRN: cross-channel only

e Fully-connected: with or without bias

e SoftMax: cross-channel only

e Deconvolution



TensorRT lam thé nao dé tang toc

next input next input

concat concat

celu relu relu relu
bias bias bias bias

1x1 conv. 3x3 conv. 5%x5 conv. 1x1 conv.

relu relu
bias bias
1x1 conv. 1x1 conv.

max pool

input
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Lura chon thiét bi va tham sO

Tacla VINN = labaana

*Lya chon
Batch size
*Kich thudrc
dau vao
*Trong so
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MOoi truvong 1ap trinh

¢ CUDA® enabled faster
NVIDIA® GPU :
@
=
 NVIDIA cuDNN and |5
TensorRT library &
OMNX TLnr-EI;;l‘;s
TensorFlow
Caffe : -
Python AP D':eﬁm Builder E"! Runtime
e , o
bytes
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Vi du Chuyén déi code

Scalarized MATLAB

for 1 = 1:1ength(x)
z(1) = a .* x(1) + y(1);
end

Vectorized MATLAB

7 =a * y 4 \y*

GPU Coder

GPU Coder
—
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static global launch bounds (512, 1)

const real3z T *x, real32 T a, real T *z)
{

int 1 = blockIdx.x*blockDim.x + threadIdx.
ﬂ if (1{1 »= 1848576)) {

z[i] = (real T)(a * x[i] + ylil);

}

}

void saxpy(real32 T a, const real32 T x[l648
real T z[10848576])
{

reald2 T *gpu y;

real32 T *gpu x;

real T *gpu zZ:

cudaMalloc (&gpu 2z, 838B6GBUL);

cudaMalloc(&gpu x, 4194384UL);

cudaMalloc(&gpu y, 4194304UL);

cudaMemcpy( (void *)gpu y, (void *)&y[8], 4

cudaMemcpy((vold *)gpu x, (void *)&x[0], 4

saxpy kernellee<dim3(2048U, 1U, 1U), dim3(
apu 7):
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TOi wu code chuyén doi

fori=1:p
...(outer prologue code)... fori=1:p
forj=1m forj=1:m
fork =1:n fork =1:n

Loop Perfectization

(ifpossible)  ™=p ... (Outery

...(inner loop)... )

end ...(inner lo
...(outer epilogue code)... if k==
end ... (oute

end end
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Vector hda to chirc dir liéu

output(:, 1) = (input(:, 1) = x_im) .* factor; *“;SU
‘ing
Ix_
‘fa
fori=1:M
diff(i) = input(i, 1) = x_im(i); fori=1:M
end diff(i) = input(i, 1) — x_im(i);
fora=1:M output(i, 1) = diff(i) * factor(i);
output(i, 1) = diff(i) * factor(i); end
end
Scalarization Loop Fusion
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T6 chirc trao doi dit liéu gilra cac vung
bo nho

A= A=

for i = 1:N cudaMemc
oo 1) kernell<

PR FE————————————— cudaMemc;

cudaMemc:
imfilter imfilter

cudaMemc:

Where is the ideal placement of memcp!

Naive placement Optimized pl3

CPU GPU CPU

------------- -------h— e et b
- | f— f—
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binh dang dir lieu

* Type: FP32 (32-bit FP12
floating point, or single
precision), FP16 (16-bit
floating point, or half
precision), INT32 (32-bit
integer representation)
and INT8 (8-bit
representation). oo

.3.4x10 - +3.4)
FP16 65504 -~ +655
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Tiép theo

DEMO



Tai liéu tham khao

https://developer.nvidia.com/blog/speed-up-inference-tensorrt/

https://rse.shef.ac.uk/assets/slides/2018-07-19-dI-
cv/deployment.pdf

https://docs.nvidia.com/deeplearning/tensorrt/sample-support-
guide/index.html

https://docs.nvidia.com/deeplearning/tensorrt/developer-guide/
https://on-
demand.gputechconf.com/gtc/2018/presentation/s8480-gpu-

coder-automatic-cuda-and-tensorrt-code-generation-from-
matlab.pdf

https://www.highload.ru/2017/abstracts/2985.html
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