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» TensorFlow
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> cuD\N

NVIDIA CUDAVR/ZMIZEM L% (cuDNND s —Fft Fil IR JE A 22 M 2% (RIGPUAINIZ 2 JFUUR - T o - cuDNN AR HE B R S A3t
TR BEFACHISEIL, WAt FE AU SR Al AT R . cuDNNENVIDTAYR B 5% > SDK ) —#B 73

» TensorBoard

e AN TR, BEW A Rt R Tensor f lowfEIS AT I RE TP THEL &L 5 MR br kil o5 I TH) R A2 AL 2 LU I
SRRV e/ ) S

> Jupyter

Jupyter&— M HMZECA, AT LURTT MG AL AR e S0r, SCRFSERHRRY, BUr 7, ATil
AN markdown. — M5 RS BRI G 4, BURRA., SRitaemt, MLARa: )%,

2.2 m B
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Intel (R) i5-3470 DDR3

NVIDIA QuadroP2000 8vCPU16G Cent0S7. 4 192. 168.66.6 | GPU-TF
24G
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https://www. zstack. io/help/product manuals/user guide/3.html#c3
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3.1 BITHIEHESE

ZHpip

# curl https://bootstrap. pypa. io/get—pip. py —o get—pip. py
# python get—pip. py

# pip ——version

pip 18.1 from /usr/lib/python2.7/site-packages/pip (python 2.7)
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# python ——version

Python 2. 7.5

ZHEGCC G

# yum install gcc gece—ct+t

# gcc ——version

gce (GCC) 4.8.5 20150623 (Red Hat 4. 8.5-36)
7 g i uD)

#yum —y install zlib#*

#yum install openssl-devel -y

#yum install sqlite* -y
F+2%CentOSERIAPy thon2. 7. 5 A 3. 6. 5
N #Py thonilif

# wget —c https://www. python. org/ftp/python/3. 6.5/Python-3. 6. 5. tgz
file B U5 A

# tar —zvxf Python-3.6.5. tgz
HENVEAY H 3¢

# cd Python—3.6.5/

# ./configure -—with-ssl

PESITS

# make && make install

BE— N HrZ 3 python3 i SCAHH-A B

# 11 /usr/local/bin/python#

Jusr/local/bin/python3.6

Jusr/local/bin/python3.6m

Jusr/local/bin/python3-config

W B pythonBRIMRA S H3. x
# mv /usr/bin/python /usr/bin/python. bak
# In —s /usr/local/bin/python3 /usr/bin/python

B 2. xHRAS S E

Jusr/local/bin/python3 python3.6
/usr/local/bin/python3.6-config

fusr/local/bin/python3.ém-config

python3.6-config

python3.6m-config
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# 11 /usr/bin/python*

fusr/bin/python2 python2.7

fusr/bin/python2.7
Jusr/bin/python.bak python2

P yumdy @ IEH AL, 75 20K L B A py thon K AATR 12, xhRCAS

# vim /usr/bin/yum

#vim /usr/libexec/urlgrabber—ext—down

W LRI AN ST B Sk SCAHE U A BV AT
! /usr/bin/python —> !/usr/bin/python2.7
Z3python—dev. python—pip

# yum install python—dev python-pip -y
2 5 # NouveaulXsh

Nouveauf#i

# lsmod | grep nouveau

#vim /usr/lib/modprobe. d/dist-blacklist. conf
# nouveau
blacklist nouveau

options nouveau modeset=0

wq PRAFIBHY

# dracut /boot/initramfs—$ (uname -r).img $ (uname -r) E@F 5| FE5El%

fusr/bin/python fusr/local/bin/python3

nouveau 1662531 0

mxm_wmi 13021 1 nouveau

wmi 19086 2 mxm_wmi, nouveau

video 24538 1 nouveau

i2c_algo bit 13413 1 nouveau

drm_kms_helper 176920 2 gx1, nouveau

ttm 99555 2 gxl, nouveau

drm 397988 5 gxl, ttm, drm_kms helper, nouveau

i2c core 63151 5 drm, i2c piix4, drm kms helper, i2c algo bit, nouveau

# mv /boot/initramfs—$ (uname -r).img /boot/initramfs—$ (uname -r). img. bak #5153 45:1%
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# reboot

#lsmod | grep nouveau FRIRIGUFEEF A%

3.2 Z%ECUDA

HEA:
# rpm —import https://www. elrepo. org/RPM-GPG-KEY-elrepo. org

# rpm —-Uvh http://www. elrepo. org/elrepo—release—7.0-2. el7. elrepo. noarch. rpm

# yum —y —enablerepo=elrepo—kernel install kernel-ml.x86 64 kernel-ml-devel. x86 64
G WAZRCAERIN S B -
awk —-F\’ ’$1=="menuentry ” {print $2}  /etc/grub2.cfg
CentOS Linux (4.20.0-1.el7.elrepo.x86 64) 7 (Core)
CentOS Linux (3.10.0-862.¢e17.x86 64) 7 (Core)
Cent0S Linux (0-rescue—c4581dac5b734c11a1881¢c8eb10d6b09) 7 (Core)
#vim /etc/default/grub
GRUB DEFAULT=saved UANGRUB O=saved
1247 grub2-mkconfigfir &R HHT B 2 WAL B
# grub2-mkconfig —o /boot/grub2/grub. cfg
fireboot
# uname —r 5 JFIIE— T NWMCA
4.20.0-1.el7. elrepo. x86_64
CUDA ToolkitZ23H BifiTy =
» PackageZ3 (RPM and Deb packages)
> RunfileZtd
X L PR FRunf i 1 et 3047 222
ZHAN

https://developer. nvidia. com/compute/cuda/10. 0/Prod/local installers/cuda 10.0.130 410.48 linux
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Select Target Platform ©

Click on the green buttons thet describe your target platform, Only supported platforms will be shown,

B

Operating System

Version . n

Installer Type ©

Download Installer for Linux Cent0S 7 xB&_64

The base installer is available for download below,

> Base Installer

Downtond (2.0 08) & ] ‘
WRIE B S ERAE RGAT ASATRE, . SH T EE Avget —c@ T T
# wget —c

https://developer. nvidia. com/compute/cuda/10. 0/Prod/local installers/cuda 10.0.130 410.48 1i

nux
#tchmod +x cuda_10.0. 130 410. 48 linux
#. /cuda_10.0. 130 410.48 linux
Do you accept the previously read EULA?
accept/decline/quit: accept
Install NVIDIA Accelerated Graphics Driver for Linux—x86 64 410. 48%
(y)es/(n)o/(qQuit: y
Install the CUDA 10.0 Toolkit?
(y)es/(n)o/(qQuit: y
Enter Toolkit Location
[ default is /usr/local/cuda-10.0 ]:
Do you want to install a symbolic link at /usr/local/cuda?
(yes/(n)o/(quit: y
Install the CUDA 10.0 Samples?
(yes/(n)o/(quit: y
Enter CUDA Samples Location

[ default is /root ]:
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AC B CUDABATH IR R & :
# vim /etc/profile
# CUDA
export PATH=/usr/local/cuda—10.0/bin${PATH:+:$ {PATH}}
export LD LIBRARY PATH=/usr/local/cuda—10.0/1ib64${LD LIBRARY PATH:+:${LD LIBRARY PATH}}
# source /etc/profile
R A
# nvce ——version
nvce: NVIDIA (R) Cuda compiler driver
Copyright (c) 2005-2018 NVIDIA Corporation
Built on Sat_Aug 25 21:08:01_CDT_2018

Cuda compilation tools, release 10.0, V10.0.130

5 FA S I BRAIE R CUDA R 5 IE 3 -

#ted /root/NVIDIA CUDA-10.0 Samples/1 Utilities/deviceQuery

# make

”/usr/local/cuda-10. 0”/bin/nvcec —ccbin g++ —1../../common/inc -m64 —gencode
arch=compute 30, code=sm 30 —gencode arch=compute 35, code=sm 35 —gencode
arch=compute 37, code=sm 37 —gencode arch=compute 50, code=sm_50 —gencode
arch=compute 52, code=sm 52 —gencode arch=compute 60, code=sm 60 —gencode
arch=compute 61, code=sm 61 —gencode arch=compute 70, code=sm_70 —gencode
arch=compute 75, code=sm 75 —gencode arch=compute 75, code=compute 75 -0 deviceQuery.o —c
deviceQuery. cpp

”/usr/local/cuda—-10.0”/bin/nvec —ccbin g++  -m64 —gencode arch=compute 30, code=sm 30 -
gencode arch=compute 35, code=sm 35 —gencode arch=compute 37, code=sm 37 —gencode
arch=compute 50, code=sm 50 —gencode arch=compute 52, code=sm_b52 —gencode
arch=compute 60, code=sm 60 —gencode arch=compute 61, code=sm 61 —gencode
arch=compute 70, code=sm 70 —gencode arch=compute 75, code=sm_75 —gencode
arch=compute 75, code=compute 75 —o deviceQuery deviceQuery. o

mkdir -p ../../bin/x86 64/linux/release
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cp deviceQuery ../../bin/x86 64/linux/release
# cd ../../bin/x86 64/linux/release/
# ./deviceQuery

#. /deviceQuery Starting..

Detected 1 CUDA Capable device(s)

Device 0: ”“Quadro P2000”

CUDA Driver Version / Runtime Version
CUDA Capability Major/Minor version number:
Total amount of global memory:
( 8) Multiprocessors, (128) CUDA Cores/MP:
GPU Max Clock rate:
Memory Clock rate:
Memory Bus Width:
L2 Cache Size:
Maximum Texture Dimension Size (x,y,z)

16384, 16384)
Maximum Layered 1D Texture Size, (num) layers
Maximum Layered 2D Texture Size, (num) layers
Total amount of constant memory:

Total amount of shared memory per block:

Warp size:
Maximum number of threads per multiprocessor:

Maximum number of threads per block:

Total number of registers available per block:

CUDA Device Query (Runtime API) version (CUDART static linking)

10.0 / 10.0

6.1

5059 MBytes (5304745984 bytes)
1024 CUDA Cores

1481 MHz (1.48 GHz)

3504 Mhz

160-bit

1310720 bytes

1D=(131072), 2D=(131072, 65536), 3D=(16384,

1D=(32768), 2048 layers
2D=(32768, 32768), 2048 layers
65536 bytes

49152 bytes

65536

32

2048

1024

Max dimension size of a thread block (x,v,z): (1024, 1024, 64)

Max dimension size of a grid size (x,v,2): (2147483647, 65535, 65535)
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Maximum memory pitch: 2147483647 bytes
Texture alignment: 512 bytes
Concurrent copy and kernel execution: Yes with 2 copy engine(s)
Run time limit on kernels: No
Integrated GPU sharing Host Memory: No
Support host page—locked memory mapping: Yes
Alignment requirement for Surfaces: Yes
Device has ECC support: Disabled
Device supports Unified Addressing (UVA): Yes
Device supports Compute Preemption: Yes
Supports Cooperative Kernel Launch: Yes
Supports MultiDevice Co—op Kernel Launch: Yes

Device PCI Domain ID / Bus ID / location ID: 0 / 0 / 11
Compute Mode:
< Default (multiple host threads can use ::cudaSetDevice() with device simultaneously) >
deviceQuery, CUDA Driver = CUDART, CUDA Driver Version = 10.0, CUDA Runtime Version = 10.0,
NumDevs = 1
Result = PASS

PASS Hl I R rh ol i, Fomill il i !

Result

3. 33 cuDNN
cUDNNHIAFRANVIDIA CUDA® Deep Neural Network library, ENVIDIAL T4 FHEFEMZMNLZ (Deep Neural

Networks) H1 AR TR T TCPURI IR R . cuDNNJY IR FE A2 W 2% rh AR v TR SR A 17 s BE AR AL O ST 2

THE LA https://developer. nvidia. com/rdp/cudnn-download

VE: FEBTESCEM NVIDIA Developer Program, 4RJGAfE F#k.
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Library for Windows, Mac, Linux, Ubuntu and RedHat/Centos(x86_é4 architecture)

AT LAY 5 5 IS SR B R AT N3, XN B I R e WAt T 3RS i AR R = L
7K.
#rpm —ivh libcudnn7-7. 4. 2. 24-1. cudal0. 0. x86_64. rpm libcudnn7-devel-7. 4. 2. 24-1. cudal0. 0. x86_64. rpm
libcudnn7-doc-7. 4. 2. 24-1. cudal0. 0. x86 64. rpm
. .. HHHHHHHHHH T [100%)
IEETHR /23
1:1libcudnn7-7. 4. 2. 24-1. cudal0. 0 HHHHHH A Y [ 33%)
2:1ibcudnn7-devel-7. 4. 2. 24-1. cudal OfERHHHHHHHHHHHTHHHHHHHERREHHHHHIR [ 67%]
3:1ibcudnn7-doc—7. 4. 2. 24-1. cudal0. OfH#HHHHHHHHHHHHHHHH T [100%]
B cuDNN:
# cp -t /usr/src/cudnn samples v7/ $HOME
# cd $HOME/cudnn samples v7/mnistCUDNN
# make clean && make
rm —rf *o
rm —rf mnistCUDNN
/usr/local/cuda/bin/nvce —ccbin g++ —I1/usr/local/cuda/include —IFreeImage/include -m64 -
gencode arch=compute 30, code=sm 30 —gencode arch=compute 35, code=sm 35 —gencode
arch=compute_ 50, code=sm_50 —gencode arch=compute 53, code=sm_53 —gencode
arch=compute 53, code=compute 53 —o fpl6 dev.o —c fpl6 dev.cu
g++ —I/usr/local/cuda/include —IFreelmage/include —o fpl6 emu.o —c fpl6 emu. cpp

g++ —I/usr/local/cuda/include —IFreelmage/include —o mnistCUDNN.o —c mnistCUDNN. cpp
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/usr/local/cuda/bin/nvcc —ccbin gt++

arch=compute_ 35, code=sm_35 —gencode arch=compute 50, code=sm 50 —gencode arch=compute 53, code=sm 53 —

-m64 —gencode arch=compute_30, code=sm_30 —gencode

gencode arch=compute_ 53, code=compute 53 —o mnistCUDNN fpl6 dev.o fpl6 _emu.o mnistCUDNN.o -

1/usr/local/cuda/include —IFreelmage/include

lcudart -lcublas —lcudnn -1freeimage —lstdc++ —1m

# . /mnistCUDNN

~LFreelmage/1ib/1inux/x86 64 —LFreelmage/lib/linux -

cudnnGetVersion() : 7402 , CUDNN VERSION from cudnn.h : 7402 (7.4.2)

Host compiler version : GCC 4.8.5

There are 1 CUDA capable devices on your machine :

device 0 : sms 8 Capabilities 6.1, SmClock 1480.5 Mhz, MemSize (Mb) 5059, MemClock 3504.0 Mhz,

Ecc=0, boardGroupID=0

Using device 0

Testing single precision
Loading image data/one 28x28. pgm

Performing forward propagation ..

Testing cudnnGetConvolutionForwardAlgorithm ..

Fastest algorithm is Algo 1

Testing cudnnFindConvolutionForwardAlgorithm ..

CUDNN STATUS SUCCESS for Algo O:

CUDNN_STATUS_SUCCESS for Algo

CUDNN_STATUS_SUCCESS for Algo

CUDNN_STATUS_SUCCESS for Algo

CUDNN_STATUS_SUCCESS for Algo

Resulting weights from Softmax:

0. 0000000 0.9999399 0. 0000000 0.0000000 0.0000561 0.

0. 0000000

Loading image data/three 28x28. pgm

1:

2:

0.036864 time

0.044032 time

0.053248 time

: 0.116544 time

: 0.181248 time

requiring 0 memory
requiring 3464 memory
requiring 57600 memory
requiring 207360 memory

requiring 2057744 memory

0000000 0. 0000012 0.0000017 0.0000010




/

ZStack
www.zstack.io

Performing forward propagation ..

Resulting weights from Softmax:

0. 0000000 0. 0000000 0.0000000 0.9999288 0.0000000 0.0000711 0.0000000 0. 0000000 0. 0000000
0. 0000000

Loading image data/five 28x28. pgm

Performing forward propagation ..

Resulting weights from Softmax:

0. 0000000 0. 0000008 0.0000000 0.0000002 0.0000000 0.9999820 0.0000154 0. 0000000 0.0000012
0. 0000006

Result of classification: 1 3 5

Test passed!

Testing half precision (math in single precision)

Loading image data/one 28x28. pgm

Performing forward propagation ...

Testing cudnnGetConvolutionForwardAlgorithm ..

Fastest algorithm is Algo 1

Testing cudnnFindConvolutionForwardAlgorithm ..

CUDNN STATUS SUCCESS for Algo 0: 0.032896 time requiring O memory

CUDNN_STATUS _SUCCESS for Algo 1: 0.036448 time requiring 3464 memory

CUDNN STATUS SUCCESS for Algo 2: 0.044000 time requiring 28800 memory

CUDNN_STATUS SUCCESS for Algo 4: 0.115488 time requiring 207360 memory
""" CUDNN_STATUS SUCCESS for Algo 7: 0.180224 time requiring 2057744 memory

Resulting weights from Softmax:

0. 0000001 1. 0000000 0.0000001 0.0000000 0.0000563 0.0000001 0.0000012 0.0000017 0.0000010
0. 0000001

Loading image data/three 28x28. pgm

Performing forward propagation ..

Resulting weights from Softmax:

0. 0000000 0. 0000000 0.0000000 1.0000000 0.0000000 0.0000714 0.0000000 0.0000000 0. 0000000

0. 0000000
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Loading image data/five 28x28.pgm
Performing forward propagation ..

Resulting weights from Softmax:

0. 0000000 0. 0000008 0.0000000 0.0000002 0.0000000 1.0000000 0.0000154 0.0000000 0.0000012

0. 0000006
Result of classification: 1 3 5

Test passed!

Test passed! HMRE FE b Jokss, Fondilataad !

3. 4 %3 TensorFlow

# pip3 install ——upgrade setuptools==30.1.0

# pip3 install tf-nightly-gpu

BAEM A

f£ Python ZZHIX shell SN LAN JUAT fa L AOFR FP AR :
# python

import tensorflow as tf

hello = tf.constant ( Hello, TensorFlow!’)

sess = tf.Session()

print (sess. run(hello))

WRARGHH L TNE, A ER LIRSS TensorFlow F2F T -

Hello, TensorFlow!

Rl A HInvidia-smifiy &R LI 2 29078 A BES .
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3.5 %% TensorBoard W#i4fL TE

FLAF TensorBoard RIEIL TensorFlow K, £ FGA K E BAi b I LUR R BRI (v A% 34 19 14

1), it pip %3E TensorFlow B, < EHBh43E TensorBoard:
SR RRAS :
# pip3 show tensorboard
Name: tensorboard
Version: 1.12.2
Summary: TensorBoard lets you watch Tensors Flow
Home—page: https://github. com/tensorflow/tensorboard
Author: Google Inc
Author-email: opensource@google. com
License: Apache 2.0
Location: /usr/lib/python2.7/site—packages
Requires: protobuf, numpy, futures, grpcio, wheel, markdown, werkzeug, six
Required-by:
JR BN ARSS :
# tensorboard -—logdir /var/log/tensorboard. log
TensorBoard 1.13.0a20190107 at http://GPU-TF:6006 (Press CTRL+C to quit)

RGN AE W28 4 ANhttp: /R 251P: 6006
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« C O Fes 12165588000

No dashboards are active for the current data set,
Protable couses

* You haven't wiilten afy duth 10 yout vt Gles
o TensorBourd can find your evwent Sles

¥ you're new 10 wsng TensorBoard, sad want 30 find oot how 1o add deta
and set up your event Tiws, check out the BEADNE snd pectupe the
Termarfond tuscenl

¥ you think TensorBoand i configured properfy picase see the gection ol
2 SEADME deveted 1o mrasing datp problemy and cosaider filng an isoue
on Githeh.

Last refoad Tue Jan 68 2079 125205 GMT+0800 { P e

Data locution’ Sexelog/lmaneboant fog

3.6 &I Jupyter

Jupyterfe — M HAMEILA, TR AR ML AR 3O, SCRFSERHAUS, Herdr e, it
markdown. — ]S BRI BN R4, BOERLL, SEiHEm, ML ISR
LA

# sudo pip3 install jupyter
Az FC B A
# jupyter notebook ——generate—config
Writing default config to: /root/. jupyter/jupyter notebook config. py
AR Jupy ter # Y
# python
Python 3.6.5 (default, Jan 15 2019, 02:51:51)

[GCC 4.8.5 20150623 (Red Hat 4.8.5-36)] on linux

Type “help”, “copyright”, “credits” or “license” for more information.
>>> from notebook. auth import passwd;

>>> passwd ()

Enter password:

Verify password:

" shal:6067bcf7350b:8407670bb394487c9404ed3c20c1ebf7ddee32e’

>>>

¥ 2E L) hash # BN Jupy ter Bt & S

# vim /root/. jupyter/jupyter notebook config. py
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## lllcd password to use for web authentication.

To generate, type 1n a python/IPython shell:
from notebook_outh import passwd; passwd()

# The string should be of the form type:salt:hashed-password.
#c _NotebookApp .password = u""

Ja B SS
# jupyter notebook ——allow-root —ip="192.168.66. 11
N A B it

Jupyter

Password: Login

BN JE G R RIA] IR R U]

AT IAAT:55»

24T TensorFlow Demo 7~

Jupyter T % HelloWorld 7=~ffl, ACALUIF:

import tensorflow as tf

# Simple hello world using TensorFlow

# Create a Constant op

# The op is added as a node to the default graph.
#

# The value returned by the constructor represents the output
# of the Constant op.

hello = tf.constant ( Hello, TensorFlow!’)

# Start tf session

sess = tf.Session()

# Run the op

print (sess. run(hello))



/

ZStack
www.zstack.io

~ Jjupyter helloworld Brtes 5 sitm (BE)

14
+

G B o+ ¥ NEF B C P aw v E

import tensorfiow as tf

0x4 B4

] ZStack P ST LMREMSERE TG, VPG HS LR RS ERLE, 2R MRS IR
Y S PEHLESE . AAFIR AR AT VERE N UK LS (R B BLIE AR MEREAN 2, GPU #R2 BUA AT PERE
Ko

M BRI SR HE S SR L, ATTCE 2 B GPU JF MR B 24> T HL— &k, 45 F ZStack AL A AL
FURYE, FER 2 AFEF — BB AT K S 18T BRSO — N EIERRE S =7 F

AN
= o



