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TensorFlow™ = O|O|E S & Od2lZ & AFESIE K| EAE QLEAA ATELQ0 20|E21Z|

def=o| L E= ot™ HAS LIEILHE, defj=Zo| H2 L E 7y ME &= CHARA H| O] H
HE (HIA)
FAs Of7|HIN E RHEHSIO] T APIE Sl O|2A3 & MY £ FO7(7|0 Z&HEl SELt
O|A9| CPU EE&= GPUO| GAFS HIZE TtHs ,
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ID : CVE-2018-7577

A% : TensorFlow M3 ZQIE HE} THY-2 Google2| https//githubcom/google/snappy 2
2 SiA| 2H0|E 2|2 ARE, TensorFlowOl| A AH2 8= AROIHTOE memcpy-
-overlap =X 4

oF:1.1.0 Ol IHX[& T ALE

= httpsy/github.com/tensorflow/tensorflow/blol/master/tensorflow/security/advisory/tfsa-2018-005md

4% 4%
~ 19 ]
oo oA

Ot 2795 Ay
S

k100
N0E3 T

Google Brain Lab / https://ai.google/research/teams/brain

https://tensorflow.org
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« TensorFlowe 72 E2{Q #OA TtE QE 4AA CI5X|s 7 =y |3 Y, %=
Ol DistBelief2 20113 LIEO|M 7HEE[0 712 BM, 12 HY 13 AR MH|AZ AR E
- 201549 11& 72 282 #(Google Brain Lab)2| XH= T

O|E& TensorFlowZz HFO Z7&t

Cl(Dean)2 DistBelief& QE AAZ

1t Generation : DistBelief

- Deanetal. 2011
- Major Output Products
- Inception (Image Categorization)
- Google Search
- Google Translate
- Google Photos

2"d Generation :

- Dean et al. 2015 (November, 1%)
- Most of DistBelief users at Google have
already switched to TensorFlow

* Source: Oriol Vinyals — Research Scientist at Google Brain
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FRI|s X H &
32 / 64H|E OS 32 /64 K| & (x86 / x86_64 )
Pip T 7| X| INE-
Anaconda A X K| &
Source EX| INE

CPU At

GPU At

A

—

e

TPU

X[ (Intel MKL X| &)
K| & (Nvidia CUDA, AMD ROCm X| &)

X (1.80|4)
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+ SIER0] Mefol A9l Bls

Build Type Artifacts
2|54 CPU pypi
2= A GPU oypi
2| s A XLA source
MACOS Pypi
Windows CPU pypi
Windows GPU pypi
tEZO|IE TensorFlow 1.12.0 X| &
Raspberry Pi 0 and 1 Py2 Py3
Rasberry Pi 2 and 3 Py2 Py3
IBM s390x TBA
IBM ppc64le CPU TBA
IBM ppc64le GPU Release
2|52 CPU with Intel MKL DNN I}O[M2 1.11.0 py2.7

2| =2 CPU with Intel MKL DNN I}O|%3

1.11.0 py3.4,1.11.0 py3.5, 1.11.0 py3.6

X Official Builds
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ubuntu@ubuntu:~$ sudo apt-get update

'[sudo] password for ubuntu:

Hit:1 http://kr.archive.ubuntu.com/ubuntu xenial InRelease

Hit:2 http://kr.archive.ubuntu.com/ubuntu xenial-updates InRelease
Hit:3 http://kr.archive.ubuntu.com/ubuntu xenial-backports InRelease
Hit:4 http://security.ubuntu.com/ubuntu xenial-security InRelease

Reading package lists... Done
ubuntu@ubuntu:~$ |

XME ZH At LES or H23E, REF 2|54, HESRA
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[ubuntu@ubuntu:~$ sudo apt—-get install -y \
[¥ gik X

[} gee \

> make\

> openssl \

> libssl-dev \

> libbz2-dev \

> libreadline-dev \

> libsqlite3-dev
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GithubOf Al IO’ 7HE 2tE(pyenv) & RIOtA EX|

ubuntu@ubuntu:~$ git clone https://github.com/yyuu/pyenv.git ~/.pyenv
' /home/ubuntu/ .pyenv' 0l 24 &L|C}. ..

remote: Counting objects: 15972, done.

remote: Compressing objects: 100% (15/15), done.

remote: Total 15972 (delta 2), reused 12 (delta 2), pack-reused 15954
9_52*'53 Hh= S 100% (15972/15972), 3.05 MiB | 603.00 KiB/s, 2t=.
HEIS rLH'— =: 100% (10870/10870), &=,

HEZS i 25tE SYLCH.. &8,

ubuntu@ubuntu:~$ echo 'export PYENV_ROOT="$HOME/.pyenv" ' >> ~/.bashrc
ubuntu@ubuntu:~$ echo 'export PATH="$PYENV_ROOT/bin:$PATH" ' >> ~/.bashrc
ubuntu@ubuntu:~$ echo ‘eval "$(pyenv init -)" ' >> ~/.bashrc
ubuntu@ubuntu:~$ source ~/.bashrc

ubuntu@ubuntu:~$ exec $SHELL -1

rl

H

ubuntu@ubuntu:~$ i
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'ubuntu@ubuntu:~$ git clone https://github.com/yyuu/pyenv-virtualenv.git \

> ~/.pyenv/plugins/pyenv-virtualenv

' /home/ubuntu/ .pyenv/plugins/pyenv-virtualenv' 0| £ gL|C}. ..

remote: Counting objects: 1943, done.

remote: Total 1943 (delta 0), reused 0 (delta 0), pack-reused 1943

QEAMEZS Hh= F: 100% (1943/1943), 547.68 KiB | 390.00 KiB/s, &t=.
=Z: 100% (1332/1332), &=,

SYLICH .. &=,

ubuntu@ubuntu:~$ echo 'eval "$(pyenv virtualenv-init -)" ' >> ~/.bashrc

ubuntu@ubuntu:~$ exec $SHELL -1

rirrirr
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lubuntu@ubuntu:~$ pyenv install 3.6.6
Downloading Python-3.6.6.tar.xz...

-> https://www.python.org/ftp/python/3.6.6/Python-3.6.6.tar.xz
Installing Python-3.6.6...

Installed Python-3.6.6 to /home/ubuntu/.pyenv/versions/3.6.6
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'ubuntu@ubuntu:~$ pyenv virtualenv 3.6.6 tensorflow ]
Looking in links: /tmp/tmp_uk979jz

Requirement already satisfied: setuptools in /home/ubuntu/.pyenv/versions/3.6.6/
envs/tensorflow/lib/python3.6/site-packages (39.0.1)

Requirement already satisfied: pip in /home/ubuntu/.pyenv/versions/3.6.6/envs/te
nsorflow/lib/python3.6/site-packages (10.0.1)

ubuntu@ubuntu:~$ ‘
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- AZ0 ArBY ZEHE & (~/tensorflow)
$ mkdir -p ~/tensorflow
$ cd ~/tensorflow

- PyenvE A8 & E0O AFEE IIO|M HES 17
$ pyenv local tensorflow

lubuntu@ubuntu:~$ mkdir -p ~/tensorflow ]
[ubuntu@ubuntu:~$ cd ~/tensorflow/ ]
[ubuntu@ubuntu:~/tensorflow$ pyenv local tensorflow ]
(tensorflow) ubuntu@ubuntu:~/tensorflow$ |
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(tensorflow) ubuntu@ubuntu:~/tensorflow$ pip install -U pip setuptools
Collecting pip
Downloading https://files.pythonhosted.org/packages/c2/d7/90f34cb0d83a6c5631cf
71dfe64cc1054598c843a92b400e55675¢cc2ac37/pip-18.1-py2.py3—-none-any.whl (1.3MB)
100% | I 1 3MB 12.9MB/s
Collecting setuptools
Downloading https://files.pythonhosted.org/packages/82/a1/ba6fb41367b375f5ch65
3d1317d8ca263c636cff6566e2dalb0da716069d/setuptools-40.5.0-py2.py3-none-any.whl
(569kB)
100% | I 573kB 1.6MB/s
Installing collected packages: pip, setuptools
Found existing installation: pip 10.0.1
Uninstalling pip-10.0.1:
Successfully uninstalled pip-10.0.1
Found existing installation: setuptools 39.0.1
Uninstalling setuptools-39.0.1:
Successfully uninstalled setuptools-39.0.1
Successfully installed pip-18.1 setuptools—40.5.0
(tensorflow) ubuntu@ubuntu:~/tensorflow$

(B2 - -15- O==nNUp
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(tensorflow) ubuntu@ubuntu:~/tensorflow$ pip install tensorflow
Collecting tensorflow

Downloading https://files.pythonhosted.org/packages/ce/d5/38cd4543401708e64c9%e
e6afa664b93686014630dd93a49ab86319998cd2/tensorflow-1.11.0-cp36—cp36m—manylinux1
_x86_64.whl (63.0MB)

100% | I 63 . OMB 798kB/s
Collecting tensorboard<1.12.0,>=1.11.0 (from tensorflow)

Downloading https://files.pythonhosted.org/packages/9b/2f/4d788919b1feef04624d
63e?6ea45a49d1d1c834199ec50716edb5d310f4/tensorboard-1.11.0-py3—none-any.whl (3.
OMB

100% || 3. OMB 3.3MB/s
Collecting six>=1.10.0 (from tensorflow)

Downloading https://files.pythonhosted.org/packages/67/4b/141a581104b1f6397bfa
78ac9d43d8ad29a7ca43ea90a2d863fe3056e86a/six-1.11.0-py2.py3—-none-any .whl
Collecting grpcioy=1.8.6 (from tensorflow)

Downloading https://files.pythonhosted.org/packages/c3/4c/0a7c55764ac3013ca7ab
€9638ee7b161488c0611afc2bed65452987a3ccc/grpcio-1.16.0-cp36-cp36m—manylinux1_x86
_64.whl (9.7MB)

100% | I 0 . /MB 4.5MB/s
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[(tensorflow) ubuntu@ubuntu:~/tensorflow$ python

Python 3.6.6 (default, Oct 30 2018, 17:12:54)

[GCC 5.4.0 20160609] on linux

Type "help", "copyright", "credits" or "license" for more information.
D> import tensorflow

>> print(tensorflow. version_ ) ]
1.11.0

k>>> [l
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« import tensorflow 2 TensorFlow 2t0|E 22| & 2813
tensorflow £ tf£ &2
tfcontant() & AFESHM x1, x20| &2 HO

tfmultiply(x1,x2) £ AFE3HAM x11t x2 O] ZIHE resultOf| CHE!

> import tensorflow as tf

»> x1 = tf.constant(5)

> x2 = tf.constant(6)

OO result = tf.multiply(x1,x2)

>>> print(result)

;ggsor("uul:O", shape=(), dtype=int32)

19- O==NU>
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« print(result) & otH ZHZ17} CHE 422 LiEtYH

« sess=tfSession() & @AW =ZE HO|

—— i o ——— o —— o —— g ————— — i ——— -

>>> import tensorflow as tf
O>> x1 = tf.constant(5)

D> x2 = tf.constant(6)

D)) result = tf.multiply(x1,x2)
D)) sess = tf.Session()
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« sess=tfSession() = LA ZE HAMCE=E sessrun() = M= &

- e —— o — o —— — g —— - —— —_—— i ——— -

>>> import tensorflow as tf ]
>>> x1 = tf.constant(5) ]
D> x2 = tf.constant(6) ]
> result = tf.multiply(x1,x2) ]
D> sess = tf.Session() ]

>>> print(sess.run(result)) ]
30
2% []
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sess=tf.Session() =
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>>> import tensorflow as tf ]
>>> x1 = tf.constant(5) ]
D> x2 = tf.constant(6) ]
>>> result = tf.multiply(x1,x2) ]
>>> sess = tf.Session() ]

>>> print(sess.run(result))
30
2% []
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Tensorflow 1.11 O| &0 A= keras 2}O|E 22| & =Tt
keras & AFESHAM ==X} Q14

Ch=o AES WOl 2£0 20 22
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import tensorflow as tf
mnist = tf.keras.datasets.mnist

(x_train, y_train), (x_test, y_test) = mnist.load_data()
x_train, x_test = x_train / 255.0, x_test / 255.0

model = tf.keras.models.Sequential([
tf.keras.layers.Flatten(),
tf.keras.layers.Dense(512, activation=tf.nn.relu),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(10, activation=tf.nn.softmax)
1)
model.compile(optimizer="adam’,
loss="sparse_categorical_crossentropy',
metrics=["'accuracy'])

model.fit(x_train, y_train, epochs=5)
model.evaluate(x_test, y_test)

B3 T =
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>>> import tensorflow as tf
;;; mnist = tf.keras.datasets.mnist
>>> (x_train, y_train),(x_test, y_test) = mnist.load_data()

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-dataset
s/mnist.npz

11493376/11490434 | ] - 1s Qus/step
??? x_train, x_test = x_train / 255.0, x_test / 255.0
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>>> model = tf. keras.models.Sequential([
tf.keras.layers.Flatten(),
tf.keras.layers.Dense(512, activation=tf.nn.relu),
tf.keras.layers.Dropout(0.2),

2 & ])tf.keras.layers.Dense(1®, activation=tf.nn.softmax)

555 ﬁédel.compile(optimizer='adam',
loss="sparse_categorical_crossentropy’,
metrics=['accuracy'])

2
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>>> model.fit(x_train, y train, epochs=5)

Epoch 1/5

60000/60000 | ] - 10s 166us/step - loss: 0.2008 - a
cc: 0.9410

Epoch 2/5

60000/60000 | =] - 10s 173us/step
cc: 0.9749

Epoch 3/5

60000/60000 | =] - 10s 173us/step - loss: 0.0530 - a
cc: 0.9837

Epoch 4/5

60000/60000 [ =] - 11s 178us/step - loss: 0.0380 - a
cc: 0.9879

Epoch 5/5

60000/60000 [ =] - 11s 190Qus/step - loss: 0.0278 - a
cc: 0.9907

§;9nsorflow.python:keras.callback§,History object at Ox7f79840a30b8>

loss: 0.0809 - a

-27- Or=Nlm
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>>> model .evaluate(x_test, y_test) -
10000/10000 [

] - 0s 31us/step
[0.07255643702821107, 0.9797]
DOD
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