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TensorFlow és Keras
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TensorFlow

» Google Brain csapat altal fejlesztett Python (C++, JS) fliggvénykonyvtar adatfolyan
programozashoz

» 2015 novemberében publikaltak eloszor
» CPU/GPU tamogatas, tobb platformon

Percent of ML papers that mention...

~&- theano
14 —@— fEnsorflow
~@— keras
~&~ caffe
12 —8— frch
-—&— pytorch
10 —&  mxnet
=@~ chainer
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Ke ra S ELKH Cloud

» Fobb tervezesi szempontok a megtervezésekor
» Felhasznalobaratsag
» Modularitas
» Egyszer( bovithetoség

» Python

» ATensorFlow 2017 o6ta az alacsony szintu interfész mellett a Kerast
hivatalosan tamogatja, olyannyira, hogy a TF csomag részeként elérheto

» ATensorFlow 2.0 (2019 szept) mar alapértelmezetten Keras feliilettel tamogatott
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Jupyter Notebook

ene
Z Jupyter Lorenz Differential Equations wssnes
File Edit View Insert Call Kermel Help | Python 3 Q

B+ = B B + 4 » B C  Code # Cell Toolbar: | Mone
eve

Nyilt forraskodu webalkalmazas =~ Jupyter wecometo Exploring the Lorenz System

In this Notebook we explore the Lorenz system of differential equations:

Files Edit View Insert Call

Fejleszté kornyezet biztosit NI s
i=—fr+xy

This is one of the classic systems in non-linear differential equations. It exhibits a range of

Adat vizualizacios megoldas ~ jupyter B -1 gt e
atmospheric convection in 1963,

Széleskord programozasi nyelv tamogatas Welcome to 1 e e, 10, gt 380
angle

A Notebookok konnyedén megoszthatok W ocine

Don't rely on this sen
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Your server is hosted thar B
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Run some Python

To run the code below:

1. Click on the cell to
2 Press SHIFT+

A full tutorial for using the

In [ ]: %matplotlib inline
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JupyterLab
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W / notebooks /
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« 8 Anaicioynb regression tasks. Such models are popular because they can be fit very Guickly, and are very interpretable. You are probably famillac with the simplest form of  inear regression model
o M cmiomo (L., fitting  straight line to data) but such models can be extended to model more complicated data behavior.
* ™ Datapynd
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Docker konténer technologia

» Nyilt konténer platform

» Virtualizacio helyettesitése

» Szeparalt alkalmazas futtatas

» Linux kontener technologian alapszik
» Reteges feléepitésl konténerek

» Kozpontositott kéepfajl tarolas

» Hordozhatosag
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Docker architektura

Client } (DOCKER_HOST) @—*
docker build --{ -+ Docker daemon | @
7 J‘- N el = -

l; . .\ ‘." ~— -
docker pull ~-| | : < N
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N
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j Containers |— \.\ @—}—

\, NGiMX
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docker run —f
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.




Docker konténer

" Thin R/W layer |

91e54dfb1179
d74508fb6632 1.895 KB

€22013c84729 194.5 KB

d3alf33e8a5a 188.1 MB

ubuntu:15.04 Image




Docker volume

(@] Container
bind
mount volume
Filesystem Memory

tmpfs
mount
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Docker virtualis halozat

eth(: 172.17.0.2




TensorFlow hasznalata Docker
keretrendszerben ELKH Cloudon
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Architektura

ELKH Cloud

Jupyter

TensorFlow

Docker CE

Virtualis gép
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Linux virtualis gep letrehozasa

» Tavoli elérés biztositasa

» SSH kulcs generalasa vagy meglévo kulcs feltoltése Launch Instance
» Biztonsagi csoport létrehozasa, a tavoli elérés biztositasahoz oot oo e e Gt et e 2
» TCP 22 és 8888 portok sziikségesek Source” S Total Instances (16 Max)

» Virtualis gép létrehozasa (részletek a Bevezetd oktatasban) HM T %D

» Ubuntu 16.04 vagy ujabb forras képfajl felhasznalasa Netwark Port e

» Minimum m1.small méret kivalasztasa EP”G" e e

» Megfeleld biztonsagi csoport kivalasztasa cyfg

» Generalt vagy feltoltott kulcs hozzaadasa Vietadat
» Kotet hozzarendelése N>

» Tavoli eléréshez Floating IP hozzarendelése
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Csatlakozas a letrehozott virtualis
gephez

2% PuTTY Configuration

» Toltsuk le és telepitsiik a PUTTY programot:

Category:
[=]- Session | Basic options for your PuTTY session |
> httpSI//WWW.DUtty.Org EI T;nl-i(:';?ing Specify the destination you!l:am to connect to
... Keyboard Host Mame (or IP address) Port
» A programot elinditva adjuk meg a kovetkezoket: R %mmw: iz
=) Window Raw () Telnet (_)Rlogin (®55H () Seral
» Host Name: a virtualis gep kilsé IP cime - Appearance T
’ ;o , ... Translation Saved Sessions
» Port: a géphez kapcsolodo SSH port, alapbol 22-es % Scecton | |
C°|°_L"S Default Settings Load
» Ageneralt és letoltott vagy mar meglévo privat kulcs Rl
felhasznalasa, amelynek publikus parjat Rived
hozzaadtuk a virtualis géphez b s
- Seal Close window on exit:
» Csatlakozas a virtualis gephez Ofwmz  ONever @ Orly on den ot



https://www.putty.org/
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Docker CE telepites a letrehozott
virtualis gepen

» Elofeltetelek telepitese

$ sudo apt-get update

$ sudo apt-get install \
apt-transport-https \
ca-certificates \
curl \
gnupg-agent \
software-properties-common

» Docker repository hozzaadasa

$ curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudo apt-key add -
$ sudo add-apt-repository \

"deb [arch=amd64] https://download.docker.com/linux/ubuntu \

$(1sb_release -cs) \

stable®
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Docker CE telepités #2

» Docker CE telepitése

$ sudo apt-get update
$ sudo apt-get install docker-ce docker-ce-cli containerd.io

» Docker futtatasa root jogosultsag nelkiil

$ sudo groupadd docker
$ sudo usermod -aG docker $USER

» Ujra bejelentkezés utan érvénybe lépnek a
csoport jogosultsagok

$ docker run hello-world
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Docker parancs felépitése

$ docker run -d -p 8080:80 --rm --name app --network mynet python-app:latest

A \ }\ }
I | |

Docker parancs Kapcsolok ertekekkel Bemeneti attribitum
vagy ,,objektum” (opcionalis)
Alapparancs

» A példa parancs a bementi attribUtumként megadott konténert fogja
elinditani, a megadott kapcsoloknak megfeleloen

» A parancsoknak minden esetben a ,,docker” kulcsszoval kell kezdodnie

» Ezt kovetden meg kell hatarozni, hogy mely docker parancsot vagy mely
docker ,,objektummal” szeretnék parancsot végrehajtani

» Docker parancs: build, pull, push, run, ls, rm, stb.
» Docker ,,objektum” pl.: container, image, network, volume, stb.

» Minden objektumnak megvannak a sajat futtathatd parancsai

» Pl.: docker container run




Jupyter Docker kepfajlok

& docker Q tensorflow Explore Pricing  Signin

Explore tensorflow/tensorflow

tensorflow/tensorflow ¥* 4. Pulls 10M+

By tensorflow « Updated 12 hours ago

Official Docker images for the machine learning framewcrk TensorFlow (http://www.tensorflow.org)

Container
Overview Tags
Q latest x Sortby = Mewest -
TAG
latest-devel docker pull tensorflowitensorflonzlatest [

Last pushed 14 hours ago by tensorflowpackages

DIGEST OS/ARCH COMPRESSED SIZE @
02de3eebeb7e linux/amde4 1.15GB
TAG

latest-devel-gpu docker pull tensorflowitensorflonzlatest [

Last pushed 14 hours ago by tensorflowpackages

DIGEST OS/ARCH COMPRESSED SIZE @
3b5d9862dh35 linux/amde4 3.18 GB
TAG

latest-gpu-jupyter docker pull tensorflowitensorflonzlatest [

Last pushed 2 months ago by tensorflowpackages

https://hub.docker.com/r/tensorflow/tensorflow
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$ docker run -p 8888:8888 -v /mnt/data:/tf/notebooks --name jupyter tensorflow/tensorflow:latest-jupyter

ubuntu@fattila-gpu:~$%$ sudo docker run -p 8888:8888 --name jupyter tensorflow/tensorflow:latest-jupyter
19:54:09.690 NotebookApp] Writing notebook server cookie secret to /root/.local/share/jupyter/runtime/notebook_cookie_secret
19:54:10.811 NotebookApp] Serving notebooks from local directory: /tf
19:54:10.0811 NotebookApp] Jupyter Notebook 6.1.4 is running at:
19:54:10.811 NotebookApp] http://fe5d5u88bule:8888/7token=eald241d5bf033e83f93979ff38fabled62c8e21963813271
19:54:10.811 NotebookApp] or http://127.0.8.1:8888/7token=eal2ul1d5bfe33e83f93979ff38fablUed62c8e21963813271
19:54:10.811 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
19:54:10.816 NotebookApp]

838
a8

To access the notebook, open this file in a browser:
file:///root/.local/share/jupyter/runtime/nbserver-1-open.html
Or copy and paste one of these URLs:
http://f65d5ue8bule: 8888,/ ?token=eal2u1d5bf033e83f93979ff38fa0Ued62c8e21963813271
or http://127.0.08.1:8888/?token=eali241d5bf033e83¥93979ff38fabled62c8221963813271

. Home Page - Select orcreatea 1 X +

= & A Notsecure | 193.224.59.20

In [1]: dimport tensorflow as tf

Jupyter Quit | | Logout print(tf. wversion_ )
2.3.1
Files Running Clusters
Select items to perform actions on them. Upload || New - || &

o - Wl Mame 4 Last Modified File size

[J [ tensorflow-tutorials 2 months ago
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TensorFlow hasznalata Jupyter
kornyezetben |

: Jupy ter classification (unsaved changes) p Logout

File Edit View Insert Cell Kemnel Widgets Help Not Trusted | Python3 O

B 4+ 3 @& B 4 ¥ PR B C W yarkdown v | =

Basic classification: Classify images of clothing

T r O 4

View on TensorFlow.org Run in Google Colab View source on GitHub  Download notebook

This guide trains a neural network model to classify images of clothing, like sneakers and shirts. It's okay if you don't
understand all the details; this is a fast-paced overview of a complete TensorFlow program with the details explained as you
go.

This guide uses tfkeras, a high-level API to build and train models in TensorFlow.

In [ ]: |# TensorFlow and tf.keras
import tensorflow as tf
from tensorflow import keras

# Helper Libraries
import numpy as np
import matplotlib.pyplot as plt

print(tf._ version_ )

Import the Fashion MNIST dataset

This guide uses the Fashion MNIST dataset which contains 70,000 grayscale images in 10 categories. The images show
individual articles of clothing at low resolution (28 by 28 pixels), as seen here:
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TensorFlow hasznalata ELKH Cloudon
GPU eroforrasokon




Architektura GPGPU-val

ELKH Cloud

Jupyter

TensorFlow

Docker CE
GPGPU

Virtualis gép
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Linux virtualis gep letrehozasa GPU
eroforrassal

» Linux virtualis gép létrehozasa, a korabbi példa alapjan
» oktatas.k80 flavour hasznalata, ami tartalmaz egy NVIDIA Tesla K80-as videokartyat
» NVIDIA driver telepitése (részletek a Bevezeto oktatasban)
» Docker CE telepitése, a korabbi példa alapjan
» NVIDIA Container Toolkit telepitése:

$ distribution=$(. /etc/os-release;echo $ID$VERSION_ID) \
&% curl -s -L https://nvidia.github.io/nvidia-docker/gpgkey | sudo apt-key add - \
&& curl -s -L https://nvidia.github.io/nvidia-docker/$distribution/nvidia-docker.list |
sudo tee /etc/apt/sources.list.d/nvidia-docker.list

$ sudo apt-get update
$ sudo apt-get install -y nvidia-docker2
$ sudo systemctl restart docker




$ docker run --rm --gpus all nvidia/cuda:11.0-base nvidia-smi

SUeelf796ale:
f7bfeab53adl2:
4ed371eb2073:
beec17bbf772:
36U2f1abdfb3:
e5ce55b8buUb9:
155bc©332boa:

u:~$ sudo docker run --rm --gpus all nvidia/cuda:11.e-base nvidia-smi
Unable to find image 'nvidia/cuda:11.6-base' locally
11.6-base: Pulling

Pull
Pull
Pull
Pull
Pull
Pull
Pull

from nvidia/cuda

complete
complete
complete
complete
complete
complete
complete

Digest: sha256:774ca3d612del52131682c2dbbba55dfulddc5cf9878ca2bebc6e9ct2TFab3d6Ta
Status: Downloaded newer image for nvidia/cuda:11.0-base
Tue Nov 24 19:35:47 2826

NVIDIA-SMI 455.45.01

Temp Perf

Tesla K86

p

Persistence-M|
Pur:Usage/Cap|

Driver Version: 455.45.81

Bus-Id

00000000:00:085.8 OFf
OMiB / 11441MiB

CUDA Version: 11.1
e ————— +
| Volatile Uncorr. ECC

| GPU-Util Compute M.

GPU Memory

ELKH Cloud
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TensorFlow hasznalata Jupyter
kornyezetben GPU eroforrassal

$ docker run --gpus all -p 8888:8888 --name jupyter -v /mnt/data:/tf/notebooks \
tensorflow/tensorflow:latest-gpu-jupyter

In [1]: import tensorflow as tf
print({"Num GPUs Available: ", len(tf.config.experimental.list physical devices('GPU"})})

Mum GPUs Available: 1

In [2]: tf.config.experimental.list_physical devices{ 'GPU")

Out[2]: [PhysicalDevice(name='/physical device:GPU:2', device type="GPU')]




Koszonom a figyelmet!




