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1. Software and library requirements

The following software needs to be installed before running
Demo WSWTNN_PnP:

Matlab 2018a

Matconvnet

Visual Studio 2015

CUDA9.0

CUDNN v7.6.5

Computer system: Windows 10, Intel Core 17-10870H CPU (2.20 GHz), RTX
2060

(Note: For computers with different performance and different versions of
matlab, the CUDA version should be different. You need to select the version of
CUDA and CUDNN according to your computer.)

2. Download software

2.1. MATLAB

MATLAB 2018a:  https://pan.baidu.com/s/1RI12pv0cGv27skG 02Dtjgw
[key]: z6so

2.2. Matconvnet

Matconvnet: https://www.vlfeat.org/matconvnet/
Place the matconvnet-1.0-beta25 file under MATLAB/R2018a/toobox in the
MATLAB 2018a installation location as shown in Fig. 2.1 below:
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https://www.vlfeat.org/matconvnet/

F5 RO,

B m AN

« Program Files (x86) > MATLAB > R2018a > toolbox

o~

EiR fERLHHE
javabuilder 2021/4/15 22:50
local 2021/4/15 22:56
Ite 2021/4/15 22:53
Itehd] 2021/4/15 22:50
¥ map 2021/4/15 22:53

matconvnet-1.0-beta25s

2021/5/1 10:29

matlab 2021/4/15 22:47
matlabxl 2021/4/15 22:50
mbc 2021/4/15 22:53
mlhadoop 2021/4/15 22:50
(C) mpc 2021/4/15 22:53
: mps 2021/4/15 22:50
:) multisim 2021/4/15 22:48
- nnet 2021/4/15 22:54
Figure 2.1
2.3. Visual Studio

Visual Studio 2015:
https://pan.baidu.com/s/1bkEexgA8rMiEaTcYkcQdfe
[key]: Spd5

2.4. CUDA

CUDA9.0
https://docs.nvidia.com/cuda/cuda-quick-start-guide/index.html
The steps for configuring CUDA are as follows:
https://docs.nvidia.com/cuda/cuda-quick-start-guide/index.html

2.5. CUDNN

CUDNN v7.6.5: https://developer.nvidia.com/rdp/cudnn-archive
The steps for configuring CUDNN are as follows:
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https://docs.nvidia.com/deeplearning/cudnn/install-guide/index.html#install-windows

page 2


https://pan.baidu.com/s/1bkEexqA8rMiEaTcYkcQdfg
https://docs.nvidia.com/cuda/cuda-quick-start-guide/index.html
https://docs.nvidia.com/cuda/cuda-quick-start-guide/index.html
https://docs.nvidia.com/deeplearning/cudnn/install-guide/index.html#install-windows

3. Experimental environment construction process

3.1 CPU compilation

(1) Add matconvnet-1.0-beta25 and its sub files to D:\Program Files
(x86)\MATLAB\R2018a\toolbox

epEmAE » D: » Program Files (x86) » MATLAB » R2018a » toolbox »

=S @ @m2FEl

&R 4 aEnz = O X
H aero ~
#  aeroblks A TSI AR,
| antenna v
2R adio TR, MATB S a— : ;
2 1 autoblks rogram Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0§a
3 autoblks_utils D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
2 B biairfo D:AProgram Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
Ez| coder D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
A comm D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
3 comparisons D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
# . compiler D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
El compiler_sdk D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
#  control = D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
# curvefit e D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
#  daq D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
x| database & D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
#  datafeed BEEs D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
E:l diagram D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
3 d.\g D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
e dlstcomp. D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
? do-tl-wetbullcler D:\Program Files (x86)\MATLAB\R2018a\toolbox\matconvnet-1.0-beta25\matconvnet-1.0-
fi driving D:\Program Files (x86)\MATLAB\R2018a\tcolbox\matconvnet-1.0-beta25\matconvnet-1.0-
B dip NADraaram Filae ARAWMATI ARVRINA RV tnnlhad matramumot 1 N_hata 2B\ mateammat_ 1 N,
El econ e = >
A edalink
a eml &= ESil AR ERA =i
#  exlink
#  finance

Figure 3.1

(2) Enter mex-setup in the MATLAB command line window to see if mex-setup C++
appears. If no mex-setup C++ appears, Visual Studio 2015 is not successfully installed
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»» clear all
»> mex —setup
MEX FREH{ER "Microsoft Visual C++ 2015 (€)' LLUHIT c iBSHF.
8. MATLAB C #0 Fortran API 2E#l, MWEF
A& 2732-1 PEALTTER waTLaE TE. BEE
EFAIDLARI AN APT.
BT AT R RIS £ AR EE:

https://www. mathworks. com/help/matlab/matlab_external/upgrading-mex—files-to-use-64-bit-api.html.

ERIEARES, BAT R RE— S
mex —setup C++
mex —setup FORTRAN
MEX BEAHER “Microsoft Visual C++ 2015 LT c++ 1BEHF-
Bed: MATLAR C 0 Fortran APT DEEEN. MM H7%
B 2732-1 TEAETUEM matias XE. BRE
FEAES LAFI R APL.
EAFEAT MR B EE HEREE:
https://www. mathworks. com/help/matlab/matlab _external/upgrading-mex-files—to-use-64-bit-api.html.
MEX BREA{ER Microsoft Visual C++ 2015 LT c++ 5 E4RIE.
5 MATLAB C 0 Fortran API 28RN, I E#F
B4 2732-1 PAETER MaTLAR TE. BFE
B AL LA #H) APT.
EA LT R REE£HHEER:

https://www. mathworks. com/help/matlab/matlab_external /upgrading-mex-files—to-use-64-bit-api. html.

>> vl1_compilenn

Figure 3.2

My Visual Studio 2015 installation path: C:\Program Files (x86)\VS
2015\professional

( Note: Add the installation directory to the Path of the environment variable —
system variable.)

53 vmerm P

<= 12978 BHIFEFEEE()

| == &
CA\Users\12978\OneDrive
OneDriveConsumer CMNUsers\12978\OneDrive
Path C\Users\12978\AppData\Local\Microsoft\WindowsApps;
. TEMP Ch\Users\12978\AppData\Local\Temp
TMP ChUsers\12978\AppData\Local\Temp
=]
FEE(N)... #REE(E)... il BF=(D)
EHETE(S)
TFr= =1 X
ComSpec Chwindows\system32\cmd.exe
CUDA_PATH C\Program Files\NVIDIA GPU Computing ToolkitnfCUDA\WS.0
CUDA_PATH V9 0 C\Program Files\NVIDIA GPU Computing ToolkitnfCUDANS.O
DriverData CWindows\System32\Drivers\DriverData
NUMBER_OF_PROCESSORS 16
NVCUDASAMPLES_ROOT Ch\ProgramData\NWVIDIA Corporation\CUDA Samples\vQ.O
NWVCUDASAMPLESS 0 ROOT CM\ProgramData\NVIDIA Corporation\CUDA Samples\v9.0 -

FTEE(W)... (). HHES=(L)

s

i

Figure 3.3
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C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\9.0\bin

C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\w9.0\libnv...
C:\ProgramData\Oracle\Java\javapath

C:h\windows\system32

C:\windows

C:A\windows\System32\Wbem
C:hwindows\System32\WindowsPowerShell\w1.0\
C:h\windows\System32\OpenSSHY,

D:\Program Files (x86)\texlive\2019\bin\win32
D:\Program Files (x86)\MATLAB\R2014a\runtime\win&4
D:\Program Files (x86)\MATLAB\R2014a\bin
D:\Program Files (x86)\MATLAB\R2014a\polyspace\bin
D:\Program Files (x86)\MATLAB\R2018a\runtime\win64
D:\Program Files (x86)\MATLAB\R2018a\bin
C:A\Users\12978\.dnx\bin

C:\Program Files\Microsoft DNXA\Dnvm},

C:\Program Files (x86)\NVIDIA Corporation\PhysX\Common

%USERPROFILE%\.dnx\bin
C:\Program Files\Microsoft DNX\Dnvm}

C:\Program Files (x86)\Windows Kits\8.1\Windows Performance T...

Figure 3.4
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(3) Enter vl compilenn in the command line window of MATLAB, vl compilenn is
successfully compiled.
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»» vl _compilenn

{¥H "Microsoft Visual C++ 2015 #Ri%.

MEX ERRThTERR-

£ "Microsoft Visual C++ 2015 #RiF.

MEX ERREITTAE -

{fA "Microsoft Visual C++ 2015 #Hi%.

MEX 2RI TE Ak -

/A ' Microsoft Visual C++ 2015 #HiE.

MEX 2 RRINTE Ak -

{£/ "Microsoft Visual C++ 2015 #RiF.

MEX ERRThTERR.

£ "Microsoft Visual C++ 2015 #RiF.

MEX ERRThTERL-

£/ "Microsoft Visual C++ 2015 #RiF.

MEX 2 RRINTE AL -

A ' Microsoft Visual C++ 2015 #Hi%.

VMEX 2 RRINTE Ak -

{£H "Microsoft Visual C++ 2015 #RiF.

VMEX 2 RRINTE AL -

{FA 'Microsoft Visual C++ 2015 #Hi%.

MEX ERRThTERL-

f¥H "Microsoft Visual C++ 2015 #Ri%.

MEX ERRThTERL-

A ' Microsoft Visual C++ 2015 #Hi%.

MEX 2RI TE Ak -

ffA Microsoft Visual C++ 2015 #Hi%.

MEX 2 RRINTE Ak -

{#£H 'Microsoft Visual C++ 2015 #Hi%.
fx MEX ERETITERL.

Figure 3.5

(4) Enter test command vl testnn in the command line window of MATLAB.
vl _testnn is successfully compiled.

»>» vl testnn

c
x
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FFEIEAT nnsprnorm
E#E®E nnspnormldataType=single, device=cpul
i#E nnspnormldataType=single, device=cpul T 0.0031351 AT
IF#E1E1T nnspnorm[dataType=single, device=cpul /basic
nnspnormldataType=single, device=cpul /basic TE 0. 75398 ¥:P5EAE
FFEHHE nnspnorm[dataType=single, device=cpul
}F#E nnsprnorm[dataType=single, device=cpul £ 0 ¥
nnspniorm £ 0. 75711 #HA5EAS

result =
1X1793 TestResult #/éE - B4

Name
Fassed
Failed
Incomplete
Duration
Details

Hit:
1793 Passed, 0 Failed, 0 Incomplete
135. 0925 Fla B /e .

Figure 3.6

Fig 3.6 shows that without using CUDA and CUDNN to drive the GPU, the CPU is
used alone to run the program compiled by matconvnet.

3.2 GPU compilation

First, look at the computer's CUDA device properties and enter gpuDevice in the
MATLAB command line window:
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»» gpulevice
ans =
CUDADevice — BfE:

Name: 'NVIDIA GeForce RTX 2080
Index: 1
ComputeCapability:
SupportsDouble: 1
DriverVersicon: 11. 6000
ToolkitVersion: 9
MaxThreadsPerBlock: 1024
MaxShmemPerBlock: 49152
MaxThreadBlockSize: [1024 1024 64]
MaxGridSize: [2.1475e+09 65535 65535]
SIMDWidth: 32
TotalMemory: 6. 4421e+09
AvailableMemory: 5. Z2680=e+09
MultiprocessorCount: 30
ClockRateKHz: 1200000
ComputeMode: " Default
GPUOverlapsTransfers:
KernelExecutionTimeout:

CanMapHostMemory:

= = =

DeviceSupported:

Figure 3.7

3.1.1 Install CUDA

Follow the steps on the official website to install CUDA:
https://docs.nvidia.com/cuda/cuda-quick-start-guide/index.html

Quick Start Guide (PDF) - v11.8.0 (older) - Last updated October 3, 2022 - Send Feedback
CUDA Quick Start Guide
Minimal first-steps instructions to get CUDA running on a standard system.

1. Introduction
This guide covers the basic instructions needed to install CUDA and verify that a CUDA application can run on each supported platform.

These instructions are intended to be used on a clean installation of a supported platform. For ions which are not in this document, please refer to the Windo

nux Install. de.

The CUDA installation packages can be found on the CUDA

2. Windows

When installing CUDA on Windows, you can choose between the Network Installer and the Local Installer
stand-alone installer with a large initial download. For more details, refer to the Wir

The Network Installer allows you to download only the files you need. The Local Installer is a

Perform the following steps to install CUDA and verify the installation.

Launch the downloaded installer package.

Read and accept the EULA.

Select “next” to download and install all components.

Once the download the will begin at i
Once the installation completes, click ‘next” to the Nsight Visual Studio Edition installation summary.
Click "close” to close the installer.

Navigate to the Samples’ nbody directory in https: //github.com/NVIDIA/cuda-samples/tree/ma
Open the nbody Visual Studio solution file for the version of Visual Studio you have installed, for

DN S

Samples/5 Domain Specif
mple, nbody_vs2019.sln

Figure 3.8

page 8


https://docs.nvidia.com/cuda/cuda-quick-start-guide/index.html

B cuDA setup Package >

Please enter the folder where you want to temporarily extract
the NVIDIA CUDA Tookit installer. If the folder does not exist,
it will be created for you.

Extraction path:
| C:\Users\12978\AppData\Local\ Temp\CUDA J
oK Cancel
Figure 3.9
=]
publevice
: R
DADevice R nVvIDIA
BRIk ATE
Multiprd

GPUOverlapsTransfers: 1

Figure 3.10
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ILINK s &iF

nviDIA
TA GeForce RTX 2060° e -4 ;
NVIDIA 3By Ly

[l Launch Samples

[l Launch Documentation

00

1024 64]
T5e+09 65535 65535]

let09
8e+09

00
ikt

Figure 3.11

Open the nbody Visual Studio solution file for the version of Visual Studio you have
installed. Then, Open the ‘Build’menu within Visual Studio and click ‘Build
Solution’.
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|z = | nbady

P . RS
» LJ 5t ¥ =] G $TEms -

5 . SHIEEE - 1 EmipE -
amFile mzm S5 w [F] #RstE = maE SHE WE s 2

HRiEA(E pras 3
Rk R iz
£ ¥ « CUDA Samples > v9.0 > 5 Simulations > nbody v
= - 1A
o x64 2022/10/11 22:55
W e i bodysystem.h 2017/3/30 11:27
SE ] [ bodysystemcpu.h 2017/3/30 11:27
B Documents _@i‘ bodysystemcpu_impl.h 2017/3/30 11:27
i W | | bodysystemcuda.cu 2017/3/30 11:27
i if bodysystemcuda.h 2017/3/30 11:27
H_- fiif bodysystemcuda_implh 2017/3/30 11:27
T [ galaxy_20K.bin 2017/3/3011:27
b Ex [ nbody.cpp 2017/3/30 11:27
— = | 15 nbody_vs2010.sdf 2022/10/12 15:28
% Windows (C3) oo nbody_vs2010.sln 2017/9/3 0:32
— 4 . O (D) [] nbody_vs2010.vC.db 2022/10/11 23:00
A masiem B nbody_vs2010.vexproj 2022/10/11 22:50
[ nbody_vs2012.sdf 2022/10/12 15:27
~ ZX1 512G (F) &3 nbody vs2012.sin 2017/9/3 0:32
S WS .j nbody vs2012.VC.db 2022/10/11 22:55
| nbody vs2012.vcxproj 2022/10/11 22:50
[ nbody vs2013.sdf 2022/10/12 23:24
" nbody vs2013.sin 2017/9/3 0:32
]} nbody_vs2013.vcxproj 2022/10/1212:15
< B nbhodv vs2015 sln 2017/9/3 0:32

Figure 3.12

Open nbody Vs2010. sln as follows:

4 nbody_vs2010 - Microsoft Visual Studio
XHE REO HEY BEE  EmE) A0 KM IED M) SN =0W )
OB -2 @]9 -C | pebug - x64 - b 75 Windows W9 - | 57 EXT-EE =

B bodysystemh # X

R
FE
i
1T

O X

FH ameez
SEEGE
i e

briz

(9] L2 I nbody FiEE

Esidl

praas

C/C++ Header
C/C++ Header
C/C++ Header
CU g
C/C++ Header
C/C++ Header
BIN 3744

C++ Source

SQL Server Com...

Fh

Microsoft Visual ...

Data Base File

VC++ Project

SQL Server Com...

Microsoft Visual ...

Data Base File
VC++ Project

SQL Server Com...

Microsoft Visual ...

VC++ Project

Microsoft Visual ..

[osan

X @ |temss cul+Q

P& nbody -l @FeE) -

RS RDFEIRE
@lo-58@|

* this softvare and related documentation outside the terms of the EULA
* is strictly prohibited

+

*

o

b =#ifndet _BODYSYSTEN H_
efine __BODYSYSTEN H_

> <algorithm

~enum WBodyContis
NBODY_CONFIG_RANDON,
NBODY_CONFIG_SHELL,
NBODY_CONFIG_EXPAND,
NBODY_NUK_CONFIGS

i

=enun Bodykrray
BODYSYSTEN_POSITION,
BODYSYSTEN_VELOCITY,
= template <typename T> struct vec?
{
typedef float  Type

}; /1 dummy
100% ~

» 4«

BERASERREES(Cul)
0 M7= nbody_vs2010°(1
—J 4 & nbody

b i SN

b vm3E

b [ bodysystem.h

>

>

B bodysystemcpuh

D) bodysystemcuda.cu
> [ bodysystemcudah

2 nhodv oo

b
MRy RAREER fal)

© p o=

ANRE)

[ bodysystemepu_implh

> [ bodysystemcuda_implh

EER SGNE

: B nbody, BE: Debug x64 ——
2010, vexproj = C:\ProgranData\WVIDIA Corporati
Ef: Y 1 4, KB 04, B o 4, B o 4

Figure 3.13
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Open nbody vs2012. sln as follows:

<
¢

b nbody_vs2012 - Microsoft Visual Studio
XHE REO WEY HEE) SwE) B0 ERM IRD MK SN =0W  #me) ==
-0 B -2 W2 - € | pebug -[Ixo4 - b ke Windows it - | 57 < [~ ¢ 'REED

nbody.cpp # X >

& nbody ) - - IRy
3 i +|. 5
"ﬁ * Copyright 1993-2015 NVIDIA Corporation. All rights reserved. iy MRS trl+;
H * 1 5 s nbody vs2012'(1 AEE)

* Please refer to the NVIDIA end user license agreement (EULA) associated

H 4 & nbody
* with this source code for terns and conditions that govern your use of
b i SMEREIR
g * this software. Any use, reproduction, disclosure, or distribution of o ;Tﬁi ol
* this software and related documentation outside the terms of the EULA
# is strictly prohibited. b B bodysystem.h
* b [ bodysystemcpu.h
* > [ bodysystemcpu_implh

[ bodysystemcuda.cu
> B bodysystemcudah
> [ bodysystemcuda_implh

clude <helper_gl.h>
T#if defined(IN32) || defined(WINS2) || de
ude <GL/welew. h>

:

=#it detined(_APPLE_) || detined (IACOSX)
clang diagnostic 1 “Ydops i-declaratior
lut.k V| 2
#include <GL/freeglut.h>
£
clude <paramgl.h>
ude <estdlib>
ude <cstdio>
ude <algorithm> v
100% ~
st -
BRELRRS): ~ |l | Z]%a

1 ERH:EM: BE: nbody, BE: Debug x64 ——

1> nbody_vs2012. vexpro —> C:\ProgranData\NVIDIA Corporation\CUDA Sanples\v9. 0\S_Simulati
PR BRI 14, KR 0 4, BE 0 4, Bkt o A

I

\nbody\. . /. . /bin/vi L exe

Figure 3.14

Open nbody vs2013. sln as follows:

4 nbody_vs2013 - Microsoft Visual Studio v ®
XE ®EE WEY WEE) SWE B0 B TRD WEE SR E0W  Eme)
-oB-uRMM[9-Q | - b A Windows @itaE - | 57 o % I REE
nbody.cpp # X B
Flnbody D) -

Debug ~ x64

= @D o-588 0 p=
o + -
* Copyright 1993-2015 NVIDIA Corporation. ALL rights reserved. py Bt B(Cul+ £
* > = -
* Please refer to the NVIDIA end user license agreement (EULA) associated >
* with this source cods for terns and conditions that govern your use of
* this software. Any use, reproduction, disclosurs, or distribution of E g :":"Sysmm’" "
* this software and related docunentation outside the terns of the EULA odyystemmicplt
* is strictly prohibited, > [ bodysystemcpu_implh
* D) bodysystemcuda.cu
*/ > [ bodysystemcudah
> [ bodysystemcuda_impLh
b+ nbody.cq
#include <helper_gl. h> > o4 rendeyr papr(itles(
EI#if det sd(_VING2) || detined(WING4) || defined( WING4) P PP, E
e b R rondar naidach
: BRRTT si g S =)
e v 2 x
= £1e4 (HACOSK)
diagnostic ignored “-Vdeprecated-declaratior
1T N
finclude <GL/fresglut.h>
fondi £
Sltinclude <paraml. h>
finclude <estdlib>
#include <cstdio>
#include <algorithm v
100% -
HH > R X
SRBHRAS): - |
D——— ERHEM: FB: nbody, BE: Debug x64 —— a
1> nhody_vs2013. vexproj —> C:\ProgranData\WVIDIA Corporation\CUDA Samples\vo. 0\S_Si bin/i exe
AR B 1A, K o A, B o, B o 4

Figure 3.15

Navigate to the CUDA Samples' build directory and run the nbody sample. Note: Run
samples by navigating to the executable's location, otherwise it will fail to locate
dependent resources.
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v = =’ Debug
a5 mEEsTH
% = = s -
w EHIEE * X =] ) ataipia -

B $TFF - LEhEE
SEREGH

13 S e =
e BRI SHE B BHE ézﬁ; eFERR R
AR ik 7 EE
] « i 18 > 1hEEBE > Windows (C) > ProgramData » NVIDIA Corporation > CUDA Samples > v8.0 > bin > win64
; = Documents "~ &K - Frh
B s LJ MATTIXMUILIV.IIK ental Link. 2,014 KB
: SEe =) matrixMulDrv.pdb 6,044 KB
i & nbody.exe 3,389 KB
¥ T -] nbody.exp 1KB
b BS D) nbody.ikk 6,716 KB
=& ¥ nbody.lib 2KB
% Windows (C:) nbody.pdb
360Safe o] simpleAssert.exe
data o4l simpleAssert.exp
Download B simpleAssert.ilk
it 4 simpleAssert.lib
o .rlj simpleAssert.pdb
1] simpleAssert_nvrtc.exe
Perflogs I simpleassert_nvrtc.ilk Incremental Link.
pool & simpleAssert_nvrte.pdb Program Det 8,116 KB
Program File [ simpleAtomicintrinsics.exe 2021/5/210:07 R 893 KB
Program File ﬁig simpleAtomicintrinsics.exp 2021/5/2 10:07 Exports Library F... 1 KB
TDDOWNLO L3 simpleAtomicintrinsics.ilk 2021/5/2 10:07 Incremental Link..
Windows ¥ simpleAtomicintrinsics.lib 2021/5/2 10:07 2KB
1) simpleAtomicintrinsics.pdb

1 simpleAtomicintrinsics_nvrtc.exe
W VC_RED.cab P -
v

LY simpleAtomicintrinsics_nvrtc.ilk

211 ANAE e 1 ATRE 3.30 MB
Figure 3.16 (& 3.16)

The execution results are as follows:

D nbody vs2013 - Microsoft Visual Studio
XHE) REE WAV WEE) EWE) @O ERm
B2 Debug ~ x64

nbody.cpp # X

IRD WO SN BEOW ®EE
- | b i Windows 182 - | ¥ < I

(255EE)

LI R

> Debug

EEE R

e

Figure 3.17

The results in Figure 3.17 show that the CUDNN library is installed successfully, and

the GPU is used to speed up the operation.
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3.1.2 Install CUDNN

Follow the steps on the official website to instal CUDNN:

https://docs.nvidia.com/deeplearning/cudnn/developer-guide/index.html

NVIDIA CUDNN DOCUMENTATION

3.2. Dov

ng cuDNN for Windows

In order to download cuDNN, ensure you are registered for the

P

re

1

. Go to: NV

ol

Click Download.

w

. Complete the short survey and click Submit.

IS

. Accept the Terms and Conditions. A list of available download versions of cuDNN displays.

Select the cuDNN version that you want to install. A list of available resources displays.

o

. Download the cuDNN package for Windows (zip)

The following steps describe how to build a cuDNH dependent program.
About this task

You must replace 8.x and 8.x.y.z with your specific cuDNN version.
Package installation (zip)

In the following steps, the package directory path is referred to as <packagepaths .

re
1. Navigate to your <packagepath> directory containing the cuDNN package.
2. Unzip the cuDNN package.
cudnnrindows—x86_B4—*-archive. zip
3. Copy the following files from the unzipped package into the NVIDIA cUDNN directory.
a. Copy bin\cudnn*.d1l to C:\Program Files\NVIDIA\CUDNN\VE.x\bin.
b. Copy include\cudnn*.h to C:\Program Files\NVIDIA\CUDNN\v8.x\include.
¢. Copy lib\cudnn*®.1ib to C:\Program Files\NVIDIA\CUDNN\E.x\lib.
4. Set the following environment variable to point to where cuDNN is located. To aceess the value of the §(PATH) environment variable, perform the following steps:
a. Open a command prompt from the Start menu.
b. Type Run and hit Enter.
¢. Issue the control sysdm.cpl command
d. Select the Advanced tab at the top of the window.
e. Click Environment Variables at the bottom of the window.
f. Add the NVIDIA cuDNN bin directory path to the PATH variable:
Variable Name: PATH
Value to Add: C:\Program Files‘\NVIDIA\CUDNN'vB.x%bin
5. Add cuDNN to your Visual Studio project.
a. Open the Visual Studio project, right-click on the project name in Solution Explorer, and choose Properties.
b. Click VC++ Directories and append C:\Program Files\NVIDIA\CUDNN\v8.x\include to the Include Directories field.
c. Click Linker > General and append C:\Program Files\NVIDIA\CUDNN\v8.x\1ib to the Additional Library Directories field.
d. Click Linker > Input and append cudnn.lib to the Additional Dependencies field and click OK.
34U

Navigate to the directory containing cuDNN and delete the old cuDNN bin, 1ib, and header files. Remove the path to the directory containing cuDNN from the $(PATH) environment variable. Reinstall a newer cuDNN version by following the steps in

Figure 3.18

Execute the following code in MATLAB:
(1) Enter mex-setup c++ in the MATLAB command line window.

»» mex —setup ctt
MEX BREA{FM " Microsoft Visual C++ 2015 LT c++ IBSH1IE.
84 MATLAR C 1 Fortran APT 2R, W3
A% 2732-1 MALTES vaTLA TE. BFE
BEFAEAREFM ar1.
AT LAE AT ML BEIE £ M58

https://www. mathworks. com/help/matlab/matlab external/upgrading-mex-files—to-use-64-bit-api. html.

Sz |

Figure 3.19

(2) Enter vl compilenn (‘enableGpu', true, ...'cudaRoot', 'C:\Program Files\NVIDIA
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GPU Computing Toolkit\CUDA\v9.0', ... % Installation path of CUDA 'cudaMethod',
'nvee', 'enableCudnn', 'true', ... 'cudnnRoot', 'C:\Program Files\NVIDIA GPU
Computing Toolkit\CUDNN\cudnn-9.0-windows10-x64-v7\cuda'); % Installation
path of CUDNN

¥ mex —setup ctt
MEX BREAER ' Microsoft Visual C++ 2015° Li#HT c++ ESH1IE.
S5, MATLAB C #0 Fortran API B8, WMAXHF
A% 2732-1 TULETTEM MATLAR TE. BEE
EFAELLAAHD apT.
ETPIEL T IR ESMHERER:

https://waw. mathworks. com/help/matlab/matlab_external/upgrading-mex-files—to-use-64-bit—api. html.

»» vl_compilern( enableGpu’, true, ...

" cudaRoot’, ' C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v9.0', ... % CUDARIZIEIRZF

" cudaMethod , 'nvee', " enableCudnr’, true’, ...

" cudrmRoot’, ' C:\Program Files\NVIDIA GPU Computing Toolkit\CUDNN\cudnn-9. 0-windowslO-zfd4-vT\cuda ); % cuDNNRIEEE

Figure 3.20

The compilation results are as follows:

=8 RS SIMULINK wE =5
TLAB » R2018a » bin »

O s<iTE0

c:\program files\nvidia gpu computing toolkit\cuda\ve. 0\include\crt\math_functions.h(5319): warning C4819: WX P B BeiE= A)TAS W (930) HaRasd) 71T« IR
= c:\program files\nvidia gpu computing toolkit\cuda\v9.O\include\crt\math_functions. h(6229): warning C4819: XX HEETEETEH AN (936) MEmMFHF . FHZC
c:\program files\nvidia gpu computing toolkit\cuda\v9. O\include\crt\math_finctions. h(7104): warning C4819: ZXHAEFRIELH MR (936) RIRMIFH . BHZST
c:\program files\nvidia gpu computing toolkit\cuda\v. 0\include\crt\math_functions. h(7914): warning C4819: ZE3ZHAETEEL IR (936) hETHFR . BB ZT
¥ "Microsoft Visual C++ 2015 (C)' #RiF.
MEX BRI
M 'Microsoft Visual C++ 2015 (0)' #RiF.
MEX BRI
%M 'Microsoft Visual C++ 2015 (C)' 1.
MEX BRI
M ' Microsoft Visual C++ 2015 (C) #4RiF.
MEX E IR
%M Microsoft Visual C++ 2015 (C)° fRi%.
MEX BRI
| B Microsoft Visual C++ 2015 () #RiE.
S ek ERDERS.
[©] %M Microsort Visual c++ 2015 (C)° #i%.
MEX 2RIl
M " Microsoft Visual C++ 2015 (C)° #i#%.
MEX BRI
M 'Microsoft Visual C++ 2015 (C)' #RiF.
MEX BRI
¥/ "Microsoft Visual C++ 2015 (C)' #RiF.
MEX BN
A ' Microsoft Visusl C++ 2015 (€)' 4iF. |
MEX BRI .

Figure 3.21

(3) Enter run vl _setupnn in the command line window of MATLAB ({f MATLAB
() 24T & 56 run vl _setupnn)

J 3 TR N WP D R N D R
{8 'Microsoft Visual C++ 2015 (€)' #WiF.
MEX B 5T R -

j% »>» run vl setupnn

Figure 3.22

(4)  Enter vl testnn(‘gpu’, true) on the command line window of MATLAB
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{£/ ’Microsoft Visual C++ 2015 (€)' #mi%.
MEX ERRThTER.
»» run vl setupnn

»» vl _testrm( gpu’, true)

Jx
Figure 3.23
4] vI_nnnormalizelp.mexw64 4l i R e il it - e
] vl_nnpool. mexwe4
4] vl_nnroipool.mexwe4
4] vl_taccummex.mexw64 M result =
_nnbnorm.mexw64 (MEX 324) ~
HEX ® 1X3586 TestResult 7R - Bif:
FR & FHE
Name
Passed
Failed
Incomplete
Duration
Details
B
3572 Passed, 14 Failed (EHE{T), 14 Incomplete.
910. 3758 A1) -

Figure 3.24

Fig 3.24 shows that the matconvnet test code runs successfully in the GPU
environment.

After the compilation of CPU and GPU, you can run the code of WSWTNN-PnP.

4. Run the WSWTNN-PnP method code

4.1 Code download:

website: https://github.com/LiuTing20a/WSWTNN-PnP1

4.2 Run Demo_ WSWTNN_PnP

The code is running::
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4\ MATLAB R2018a

e EA » D: b 360Z2FERERER » 337l
E AL
EIR
B data
=] FFDNet
@ | Figsl
= functions
[E2] results
e tensor_toolbox-v3.1
B WSWTNNtool

#) Demo_WSWTNN_PnP.m

HRER Ca3
THEX ®
BIR - & BAE
EH A 150x200 uint8 211 ~
{1 backimg 150x200 double 199.0777
L1 cornerStren... 750x200 double 63.3211

150x200 uint8 211

110 110

150x200 double 211

1707 struct v

(EREFFRIN > ISNEMSUNE A » WSWTNN-PnPATT »
@ | A FE58E - D\360& 2R PR

ELSME ]

| Demo_WSWTNN_PnP.m

| trpca WSWTNNpnp.m | + |

THEI\WSWTNN-PRPZ:FF\Demo_WSWTNN_PnP.m

er and Low-rank Priors for Infrared

% Combining Desp Denoi

Small Target Detection

% Corresponding Contributor: Ting Liu (Email: liuting@nudt. edu. cn)

% To run the code, you should install Matconvnet first.

% Written by Ting Liu

% Author Afflications: National University of Defense Technology, China

clear;
close all;

addpath(’ functions/") % Add path
addpath( ¥S¥TIMtoal/’ ) % path
saveDir= ' .. \WSWINN-PnPAF\resul ts\1\"; % save patch
ingpath= NN-PrP2FF\data\1y' ; % Data input path
ingDir = dir([ingpath "+ bup’ 1) %

%% patch parameters

patchSize =40; % patch si

slideStep =40, % sliding step

lanbdal = 0.8; % L

len = length(imgDir): % The lsngth of imeDir
for i=l:len

imraad( fimenath imeNir (i) nanal) - b

iter 7, mu=0.002, err=0.12712, |T[0 = 23
iter 8, nu=0.002, err=0.045564, [T|0 = 20
iter 9, mu=0.002, err=0.02295, |T[0 = 15
iter 10, mu=0.002, err=0.046826, [T|0 = 13
iter 11, mu=0.002, err=0.046126, [T|0 = 12
iter 12, m=0.002, err=0.030732, [T|0 = 11
iter 13, mu=0.002, err=0.013368, [T|0 = 10
iter 14, mu=0.002, err=0.009499, [T|0 = 10
iter 1, mu=0.002, err=0.29389, |T|0 = 23529
iter err=0. 50767, |T|0

iter err=0.14529, |T|0

iter err=0.12342, [T|0

iter 5, mu=0.002, err=0.21743, [T|0 = 32

List all files with the .bmp in the imgpath

Figure 4.1

Experimental results in the process of code running are shown as follows:

<FfHEE
EEncas =S
BIR
data
FFDNet
Figs1
functions
results
tensor_toolbox-v3.1
] WSWTNNtool

#] Demo_WSWTNN_PnP.m

» D: » 360R2FGERE T » S5

E&Bma » 15

B Bl » WSWTNN-PRPLTT »

@ | [ BESE - DA\3G0RS NS FE\Y iy ETSME B WSWTNN-PnPZAFF\Demo_WSWTNN_PnP.m
Demo WSWTNN_PnP.m | troca WSWTNNpnp.m [+

I % Combining Deep Denoiser and Lov—r ke fordofraved snall dlareer Detocy

2 % Corresponding Contributor: Tine B [ Figure 10 = m] x

3 % Author Afflications: National Und

¢ % To run the cods, you should instf] Sorre W( ER( @A TR( SE( \O0 =0l ~|

5 itten NEdS | AL RL- S
6 % 2022-10— 1
T- tic;

8 — cle;

9 - clear;

10 - close all;

1 - addpath( functions/")

S addpath( WSFTHMteol/’ )

13 — saveDir=’

14 — imgpath=". . \WS¥WINN-FrPZ i datay1’

15 — imgDir = dir([ingpath "+ bup’ 1) ; pepath
16 %% patch parameters i
7- patchSize =40; % patch siz

18 — slideStep =40; % sliding step

19 — lanbdal = 0.8; S L

20 - len = lensth(imgDir); % The lensth of imgDir

21 — :len

FRES £
THEX [S
E=2 & B|RE
oA 1506200 uintd 211 ~
t{ backimg 750x200 double 199.0777
tH cornerstren... 750x200 double 63.3211

7503200 uint8 211

110 110

7505200 double 211

710x7 struct v

page

o ime = imraad(limenath

imeNiefi) mamall & Raad inmt

. 1451, |T|o = 57
.12344, |T|o = 57
=0.29333, |T|0 = 23558

4
b
iter 2, =0.50786, |T|0 = 59
iter 3, . 14539, |T]0 = 55
iter 4, .12332, |T]0 = 55
iter 1, . 29284, |T|0 = 23525
iter 2, . 50828, |T]0 = 53
iter 3, . 14559, [T|0 = 48
iter 4, .12322, |T]0 = 46
iter 5, . 21741, |[T|o = 42
iter 6, . 20117, |T]0 = 38
iter 7, .12682, [T|o = 32

Figure 4.2
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Code running completed:

4\ MATLAB R2018a

<5 EHA
HEDUEE
BFR -
data
2] FFDNet
[ Figsl
[=2] functions
[=2] results
[=3] tensor_toolbox-v3.1

©  WSWTNNtool
) Demo_WSWTNN_PnP.m

» D » 360TSHERE N v SAEUREIMEN » THNEERNERER » WSWTNN-PRPLFF »
® |4 mEsE- D\360F27I5558 PRI IHEHSRE VSN SHES B FMEINWSWTNN-PnPLFF\Demo_WSWTNN_PnP.m

| Demo WSWTNN _PnP.m | trpca WSWTNNpnp.m | + |

Liamuudl, lamodas) = 5 UIUCTUE CENSUI_TENUUE (INE, "
34 % step 2: calculate corner strength function
35 — cornerStrength = (((lanbdal.*lanbdaZ). /(lanbdal + lanbda2)));
36 % step 3: obtain final weight map
7 — naxValue = (max(lanbdal, lanbda2)); % Select t
38 — priorfeight = matZgray(cornerStrength .* maxValue) ;
k=] % step 4: constrcut patch tensor of weight map
40 — tenW = gen_patch _ten(priorWeight, patchSize, slideStep);

41 %% The proposed VSWTNN-PnP model

42 — lanbda4 = lambdal / sort(max(nl,n2)#n3);

a3 [tenB, tenT] = trpca_WSFTHNprp(tenD, lanbda4, ten¥); % the propose
44 %% recover the target and background image

45 — tarlng = res_patch ten mean(tenT, img, patchSize, slideStep);
46 — backIng = res_patch_ten_mean(tenB, img, patchSize, slideStep);
7 — naxv = max (nax(double(ing)));

48 - E = uint8(nat2gray(taring)*naxv) ; % target image

48 — A = uint8(nat2gray (backIng) #maxv) ; % background image
a0 %% save the results

51— invrite(E, [saveDir 'target/’ imgDir(i).namel); %

52 — imvrite(d, [saveDir 'background/' imgDir(i).namel); %

HHER

THX
& AR
150x200 uint8 211

150x200 double 199.0777
150x200 double 63.3211
150x200 uint8 211

110 110
150x200 double 211
110x7 struct

et s e B
iter 13, mu=0.002, err=0.013147, |T|0 = 36
iter 14, mu=0.002, err=0. 0088816, |T|0 = 36
iter 1, mu=0.002, err=0.29392, |T|0 = 234‘38‘
iter 2, mu=0.002, err=0.50735, |T|0 = 78

o iter 3, . 002, err=0.14322, IT|0 = 70

® iter 4, . 002, err=0.12338, [T|0 = 67
iter 5, mu=0.002, err=0.2173, |T|0 = 62
iter 6, mu=0.002, err=0.20099, [T|0 = 5

& iter 7, mu=0.002, err=0.12672, |[T|0 = 48
iter 8, . 002, . 045128, |T|0 = 44
iter 9, mu=0.002, err=0.022826, [T|0 = 42
iter 10, mu=0.002, err=0.046793, |T|0 = 42
FEEiT 44.572040 Fo

v |fx >

% recov

e paxinum of lanbdal and lambda2

% regularization tera
SWTNN-PnP model

target image

% recover background image

Save target image

Save background image

The

4 VAT

<« EA
AR
B

B data
©  FFDNet
Figs1
functions
results
tensor_toolbox-v3.1
] WSWTNNtool

%) Demo_WSWTNN_PnP.m

>

SR

TeX

@

& BAE

150x200 vint8 211 ~
150x200 double 199.0777

150x200 double 63.3211

150x200 vint8 211

110 110

150x200 double 211

page

Figure 4.3

experimental results are stored in the folder

> D: v 360ZRLFLEE TE » SUHESEEMRN » ONEENSFHEN » WSWTNN-PPLFF »
®@ | |4 B8 - D\3C0RSNERE FREESEHN\ AN SN EIRARNWS WINN-PnPAFRADemo. WSWTNN. PnP.m

Demo WSWTNN PnP.m = | trpca WSWTNNp = ==
% ining Desp Denoiser and Lov—rank | e
E=r H=Z == BERTR
% Corresponding Contributor: Ting Liu
% duthor Afflications: National Univers n
% To run the code, you should install Ki *° = P
by Ting Liu [ T e
rizEAEl .
tic; BERER HR
cle;
g « v 1 <« results > 1 > target
close all;
addpath( functions/’) + pmaE
Mtool /)
TH-PrP 2 Fi\resul ts\1\’ { = R
P4 T data\l\”
THI-PrPAFdata\1\’ e

iter
iter
iter
iter
iter
iter

iter

iter 7

iter
iter

iter

ingDir = dir ([ingpath "+ bup’ D
|5 Documents

%% patch parameters 1.bmp
patchSize =40; % s
slideStep =40; % = me
lanbdal = 0.8; %L N
len = length(imgDir); % The length of & TR
for i=1:len P &R

Tna = inraad([inenath inenizfi) nani maE 4Bmp

- i e o & Windows (C)
. 013147, |T[0 = 36
Iz ~ Fh0As (D)

. 0088816, [T|0 = 36
err=0. 29392, |T|0 = 23498 ~ ZX1512G (Fy ¥
err=0.50735, 0 = 1104 IE
err=0.14522, IT|0
err=0, 12339, IT]0
err=0.2173, |T|0 = 62
err=0.20099, [T|0 = 50

. err=0.12672, |T]0 = 48

. err=0.045128, |T|0 = 44
9, m=0.002, err=0.022826, IT|0 = 42
10, mu=0.002, err=0.046793, |T|0 = 42

14, me=0. 002,

1, mu=0.002,

BTEIE 44. 572040 Fo

Figure 4.4
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