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— CUDA Toolkit 7.0 O] 4 |
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— CUDA Compute Capability 3.0 0]4te| GPU 7=
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sudo add-apt-repository ppa:graphics-drivers/ppa
sudo apt update

ubuntu 16.04 LTS

Device name |

Memory 11.5GiB
Processor Intel® core™ i5-6300HQ CPU @ 2.30GHz = 4

Graphics Intel® HD ctthics 530 (Skylake GT2)

OStype 64-bit
Disk 409.0 GB
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B 2 JjE cejojE MA 3
— System Settings -) Software & Updates -> Additional Drivers

System Settings

All settings

Personal
| 0O @ § o g
Appearance Brightness & Language Online Security & Text Enktry
Lock Support Accounts Privacy
Hardware
» [T |
b LS = = U "D |
Bluetooth Color Displays Keyboard Mouse & Network Power
Touchpad
Printers sound Wacom Tablet
System
o [ ® -
Backups Details Software & Time & Date Universal User
Updates Access Accounts
. 2t2 : Tensorflow &4! AFO|E (https://www . tensorflow. org/lnstall/lnstall linux)
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Tensorflow %M

E zjj=l 7= E2lo|B A A
— gt Jefjz! A (ex. nvidia-378) MEH & Apply Changes 22!

Software & Updates

Ubuntu Software Other Software Updates Authentication | Additional Drivers | Developer Options

& NVIDIA Corporation: GM107M [GeForce GTX 950M]
This device is using an alternative driver.

() Using NVIDIA binary driver - version 370.28 from nvidia-370 (open source)
© Using NVIDIA binary driver - version 378.13 from nvidia-378 (open source)
() Using NVIDIA binary driver -version 375.39 from nvidia-375 (proprietary)

() Using X.Org X server — Nouveau display driver from xserver-xorg-video-nouveau (open source)

® unknown: Unknown
This device is not working.

() Using Processor microcode firmware for Intel CPUs From intel-microcode (proprietary)

No proprietary drivers are in use. Revert I Apply Changes |
A proprietary driver has private code that Ubuntu developers can't review or improve, Security and other updates are dependent on t .

Close

2kZ : Tensorflow &4! AtO| E (https://www .tensorflow.org/install/install_linux)

- 6 N s PUSAN NATIONAL UNIVERSITY




Tensorflow A .,(Ubrmtu)

B J2fm 7l= SajolE M A
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ubuntu 16.04 LTS ubuntu 16.04 LTS

Device name |

Device name |

Memory 11.5GiB Memory 11.5GiB
Processor ® ™ : x i
Intel* Core™ i5-6300HQ CPU @ 2.30GHz x 4 Processor Intel® Core™ i5-6300HQ CPU @ 2.30GHz x 4

Graphics _Intel® HD Gtaehics 530 (Skylake GT2) Graphics GeForce GTX950M/PCle/SSE2
OStype 64-bit -

Disk 409.0GB ol
= : Disk 409.0GB

A2 2 A2 T
o 1o T
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Tensorflow %M

- . : ' /
- {
E Anaconda Ax|

— 4l 5222 & S35l Anaconda(https://www.continuum.io/downloads#linux) i<
— Python2.7 version 64-BIT INSTALLER HH{# C}22E

Anaconda 4.4.0 Python 3.6 version

For Linux 64-BIT (X86) INSTALLER (495M)
Anaconda is BSD licensed which gives you permission to use Anaconda

commercially and for redistribution.

64-BIT (POWERS) INSTALLER (290Mm)
Changelog
1. Download the installer
2. Optional: Verify data integrity with MD5 or SHA-256 More 32-BIT INSTALLER (428M)
infro

3. In your terminal window type one of the below and follow the
instructions:

Python 3.6 version

Python 2.7 version
bash Anaconda3-4.4.0-Linux-x86_64.sh

64-BIT (X86) INSTALLER (485M)
Python 2.7 version

bash Anaconda2-4.4.0-Linux-x86_64.sh 64-BIT (POWERS) INSTALLER (276M)

NOTE: Include the "bash” command even if you are not using the bash shell.

32-BIT INSTALLER (415M)

zt
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B Anaconda Az 'I }
— E-||]|I_-I AlSH © E}_E_EI: HlS I[I.OI olzli o|5 I.o;l o|.EH |:r|a101§ olzq

Eo'l', el —

2= A& 25 ‘yes &

You may wish to edit your .bashrc or prepend the Anaconda2 install location:

5_export PATH=/home/ M/ anaconda2/bin: SPATH
— Mz| k235110 E{0|Yd =8 $ E{0|Y C}A| AlSH
— Oz 10| E Qlai5| EIAE Of|C|E{2 .bashrc AI3H

cd ~
gedit .bashrc

— .bashrc I}& tH oj| of2f IES £715t0] Anaconda PATH(ZZH4) §5 & A
— o 22 & source .bashrcE A3i5to] st ZHAl

#added by Anaconda2.4.4.0 installer
Export PATH=/home/Al2AH/anaconda2/bin:$PATH

2kZ : Tensorflow &4! AtO| E (https://www .tensorflow.org/install/install_linux)
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B Anaconda Ax|
- E{0|d S8 S CIA| A3
— python HO|E Y5 Hnrow A T ImportE S5l matplotlib 2t0|E2{2|&
Z7F510f of|2{ gio] HAtxo= **ZIEI‘RiE 2ol

python
import matplotlib
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E CUDA Toolkit 42|
— ¢l 82122 & E3l NVIDIA(https://developer.nvidia.com/cuda-downloads) ¥4 £
siE HA C22E

Select Target Platform @

Click on the green buttons that describe your target platform. Only supported platforms will be shown.

Operating System
Architecture @ E

Download Installer for Linux Ubuntu 16.04 x86_64

The base installer is available for download below.

Version

Installer Type @

> Base Installer Download (1.4 GB] &

Installation Instructions:

1. Run "sudo sh cuda 8.0.61 375.26 linux.run’
2. Follow the command-Lline prompts

The CUDA Toolkit contains Open-Source Software. The source code can be found here.
The checksums for the installer and patches can be found in Installer Checksums.
For further information, see the Installation Guide for Linux and the CUDA Quick Start Guide.

2tZ : Tensorflow &4l MOIE(httpsZ//www.tensorﬂow.org/insta||/instg|| linux)
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Tensorflow 2235 (Ubuntu)

| B CUDA Toolkit 42| L

— E{O|Y M3 $ C}R2C W2 Ml 9J2]2 0|5 5 Of2f HA0| o
sudo sh cuda_8.0.61_375.26_linux.run

~ of2} shEm Zo| 2MTYE Y

Do you accept the previously read EULA?
accept/decline/quit: accept

Install NVIDIA Accelerated Graphics Driver for Linux-x86_64 375.267
(y)es/(n)o/(q)uit: no

Install the CUDA 8.8 Toolkit?
(y)es/(n)o/(q)uit: yes

Enter Toolkit Location
[ default is fusr/local/cuda-8.0 ]:

Do you want to install a symbolic link at fusr/local/cuda?
(v)es/(n)o/(g)uit: yes

Install the CUDA 8.8 Samples?
(y)es/(n)o/(q)uit: no

2t2 : Tensorflow &4! AFO|E (https://www . tensorflow.org/install/install_linux)
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E CUDA Toolkit &2

— of2ff FHo|E U= HIAE O|C|E{Z bashrc HH

cd ~
gedit .bashrc

— .bashrc I+t o of| of2 =& 715101 CUDA PATH(EHAHS) 58 & 2%
— O} 22 & source .bashrcE A&#M5H0] SHAB L 7HM

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/usr/local/cuda/lib64
export CUDA_HOME=/usr/local/cuda
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E cuDNN 43|
— ¢l HElR 2 E S35l NVIDIA cuDNN(https://developer.nvidia,com/cudnn) 84 &
s A Ch22E(NVIDIA 7HY TR
— Download cuDNN v5.1(Jan 20, 2017), for CUDA 8.0 CI2Z2E
cuDNN Download

NVIDIA cuDNN is a GPU-accelerated library of primitives for deep neural networks.

| Agree To the Terms of the cuDNN Software License Agreement
Please check your framework documentation to determine the recommended version of cuDNN.
If you are using cuDNN with a Pascal (GTX 1080, GTX 1070), version 5 or later is required.

Download cuDNN v6.0 (March 23, 2017), for CUDA 8.0
Download cuDNN vé.0 (March 23, 2017), for CUDA 7.5
Download cuDNN v5.1 (Jan 20, 2017), for CUDA 8.0

cuDNN User Guide
NN In i

cuDNN v5.1 Library for Linux

cuDNN v5.1 Library for Power8

cuDNN v5.1 Library for Windows 7

cuDNN v5.1 Library for Windows 10

cuDNN v5.1 Library for 0SX

cuDNN v5.1 Release Notes

cuDNN v5.1 Runtime Library for Ubuntu14.04 (Deb)

cuDNN v5.1 Developer Library for Ubuntu14.04 (Deb)

cuDNN v5.1 Code Samples and User Guide (Deb)

cuDNN v5.1 Runtime Library for Ubuntu16.04 Power8 (Deb)
cuDNN v5.1 Developer Library for Ubuntu16.04 Power8 (Deb)

cuDNN v5.1 Code Samples and User Guide Power8 (Deb]

22 Tensorflow 34! AFO|E (https://www tensorflow.org/install/install_linux)
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Tensorflow. Jg‘!‘»'tc,.:.(Ubuntu_)

E cuDNN Az]
— Cj22c Wa m otx £
— E{O|'d4bo]| of2l| HH0|E U=isto] A2|a AT Z HAMT| M3l

sudo nautilus

— ERMHZ|AMO| M usr/local/cuda(CUDA Toolkit) S|z 2 0|

— C}2 EFMU7| 2t2 Do =5 M| A2 /cuda/include & L{of| 2= cudnn.h OIYS
Jusr/local/cuda/include0]] £A}

— e urMo 2 ok2FM| A2 /cuda/lib64 Zr LHof| Y= It (libcudnn.so,
libcudnn.so.5, libcudnn.so.5.1.10, libcudnn_static.a)2 /usr/local/cuda/lib640|
A

— E{O|d4to]| of2f HHO|E =510 cuDNN AL A} Hst 4H

sudo chmod a+r /usr/local/cuda/lib64/libcudnn*
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E Tensorflow x| S

— E{0]'9 20| A o}zl %"
3}HS AHM

o= oo
conda create -n tensorflow

_ Of2 OIS Y243t0f conda &

210{2 olai5l0] Ml A20] tensorflow 0|2

conda info --envs

I - ~5 conda info --envs

# conda environments:

#

tensorflow 'home /infosec/anaconda2/envs/tensorflow
root * [home/infosec/anaconda2

— conda &t /43
24510{ conda &tZ 28 U M3}

— of2lf HAO|E
source activate tensorflow

'{tensarflaw}

zFR
(=

\_ e 16 h -
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Tensorflow A x| -“*j\(JJJn tu)

E conda 20| tensorflow 4 x|

— E{0|'d 40| M of2lf BHOIE &2510] conda &2 LHO| tensorflow(Python2.7 GPU)
22

pip install --ignore-installed --upgrade
https://storage.googleapis.com/tensorflow/linux/gpu/tensorflow_gpu-
1.2.0-cp27-none-linux_x86_64.whl

E tensorflow 42| gt& =0l

— python @ 0|& U=i5] mjo|M Al & iImportE S5l tensorflow 20| E2{2|&
=7}510] ofj2] Slo| Ao R A-lzl E|Qi=2| &tol

python
import tensorflow as tf

(=)
— Of2lf 2} HS 43 3tH
(tensorflow) :~$ python
Python 2.7.13 |Anaconda 4.3.1 (64-bit)| (default, Dec 20 2016, 23:09:15)
[GCC 4.4.7 20120313 (Red Hat 4.4.7-1)] on linux2
Type "help", "copyright", "credits" or "license" for more information.
Anaconda is brought to you by Continuum Analytics.
Please check out: http://continuum.io/thanks and https://anaconda.org
>>> import tensorflow as tf
I tensorflow/stream_executor/dso_loader.cc:135] successfully opened CUDA library libcub
las.so0.8.0 locally
I tensorflow/stream_executor/dso_loader.cc:135] successfully opened CUDA library libcud
nn.so.5 locally
I tensorflow/stream_executor/dso_loader.cc:135] successfully opened CUDA library libcuf

_— ——

ensorflow/stream_executor/dso_loader.cc:135] successfully opened CUDA library libcud
a.so.1 locally
I tensorflow/stream_executor/dso_loader.cc:135] successfully opened CUDA library libcur
and.so.8.0 locally
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E Jupyter Al

— EO]Z&ojlA of2lf BH0lS US| 2 E 2HES flet

ipython notebook

Logout

 Jupyter

Files Running

c

usters

Select items to perform actions on them.

[ [ Desktop

) O Documents.
) [0 Downloads
) [ Movies

O [ Music

[ [ name.dSYM
[0 [ neural-style
O [ Pictures

[J [3 Public

0 O aout

0 O euclide

O [ name

¥ Jupyter
* Interactivest ¥l 7
* Python ZEQ} Ald
« Markdown &

N

Wko| IDE
50 L2 A0S M2 UEHD 3/ ¢+ US
S 2

O AME MW, AI2sHE J2=

Upload | New
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Tensorflow AX|&t .,(Ubtmtu)

B Jupyter M| M OHS7|
— Z}=2| New HEZ =2 python 2.7 7|l 2A] MM

"~ Jupyter Logout

Files Running Clusters

Select items to perform actions on them. Upload - Ey]

0 R ‘ Text File ‘

-~ Folder
[ [0 anaconda2
. Terminal

O[O Applications
| Notebooks

[ [ Deskt
. esktop Python 2

) O Documents
[ O Downloads
[ [ Movies

O [ Music

[ 3 name.dSYM
[ [ neural-style
) O Pictures

[ O Public

O [ aout

O [ euclid.e

O [ name

2t2 : Tensorflow &4! AFO|E (https://www . tensorflow. org/lnstallllnstall linux)

\ /W i B

FUSHN MNATIONAL UNIVERSITY




Tensorflow AX

B Jupyter A 2A{ BH=7|
— python 2.7 7|8t 2A MM

o 1
- Ju pyte Untitled fast Checkpoint: 36 minutes ago (autosaved)

2 # Logout
File Edit View Insert Cell el Widgets Help # | Python 2 O
+ = 4B +» v M N Code 4 CellToolbar

In [ ]: ‘ ‘

O =M(=ER) A= : SESIH A= HE 7=
© 3z 71'20] python 22}= Zig 2|o]

@ Code 0|2|01| Markdown 2=
O Code 2 Markdown 2HA5H= 2

% Markdown : 22t0]| A S 83 £ CfE W, S50 B 210l ZF 20| MAS AHdl & + A= st 72l 2
EH
d
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Tensorflow AX|&t .,(Ubtmtu)_f

E Jupyter &3l5}7]
— jupyterto]| of2f HHO|E Y250 ZHTHSE tensorflow 2 £

nx
(][]
=

import tensorflow as tf
hello = tf.constant(‘Hello, Tensorflow!’)

sess = tf.Session()
print(sess.run(hello))

ﬁ Logout

: JU pyter Untitled Last Checkpoint: an hour ago (unsaved changes)
# |Python2 O

File Edit View Insert Cell Kernel Widgets Help

B+ < & B 4 ¥ M B C Coe + &= | CellToolbar

In [1]: import tensorflow as tf

In [2]: hello = tf.constant('Hello, Tensorflow!')
sess = tf.Session()
print(sess.run(hello))

Hello, Tensorflow!

in [ ]:

% ol 2ol 4 F ChS 2jelS HEshs ©=7| « shift + Enter
o =
=
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