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TensorFlow és Jupyter
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TensorFlow

- Google Brain csapat altal fejlesztett Python (C++, JS) fliggvénykonyvtar adatfolya
programozashoz

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

Percent of ML papers that mention...

~&- theano
-8 fensorflow
@ keras
~~ caffe

14

2 -8~ brch
-8~ pytorch

10 ~&  mxnet
=@ chainer

-8~ ontk
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Ke ras ELKH Cloud

- Fobb tervezési szempontok a megtervezésekor
~ Felhasznaldbaratsag
- Modularitas
~ Egyszerl bévithet6ség
- Python

~ A TensorFlow 2017 6ta az alacsony szintl interfész mellett a Kerast
hivatalosan tamogatja, olyannyira, hogy a TF csomag részeként elérheto

~ A TensorFlow 2.0 (2019 szept) mar alapértelmezetten Keras csomaggal tamogatott




Jupyter Notebook

~  Nyilt forraskodu webalkalmazas

- Fejleszto kornyezet biztosit

~ Adat vizualizacios megoldas

~ Széleskorli programozasi nyelv tamogatas

- A Notebookok konnyedén megoszthatok

ese

= Jupyter Welcometo!

File Edit View Insert Cal

2+ xaA DB 4+ 3 >

: tmatplotlib inline

= Jupyter

Welcome to
This Notebook Server

WARNING
Don't rely on this sen

Your server is hosted that

Run some Python
To run the code below:

1. Click on the cell to s¢
2. Press SHIFT+ENTER

A full tutorial for using
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Z Jupyter Lorenz Differential Equations wsoses
File Edit View Insert Cell Kernel Help

B+ x @ 0B 4 v > B C  Coke #  Cell Toolbar: = None

Exploring the Lorenz System

In this Notebook we explore the Lorenz system of differential equations:
x=o(y-x)
y=px-y-x
2= =fz+xy
This is one of the classic systems in non-linear differential equations. It exhibits a range of
plex behaviors as the (e, B, p) are varied, including what are known as chaotic
solutions. The system was originally developed as a simplified mathematical model for
atmospheric convection in 1963,

In [7]: interact(Lorenz, N=fixed(10), angle=(0.,360.),
o=(0.0,50.0),B=(0.,5), p=(0.0,50.0))

angle
max_time
o
p
P




JupyterLab

Jupyter Notebook tovabbfejlesztett verzioja
Web alapu interaktiv fejlesztokornyezet
Terminal biztositasa

Modularis felépités

Bovitmények tamogatasa

File Edit View Run Kernel

Tabs

Settings

Help.

+ ES ¢

B + X

O O » ® C Markdown v

Python3 O

i / notebooks /

Q

[ Dataipynb
«[A Fasta.ipynb
* A Jul

ynb

M o[ Lorenzipynb
@ lorenz.py

[ Ripynb

D untitled.dio
[ untitled1.dio
D untitled2.dio
D untitled3.dio
D untitledd.dio
D untitleds.dio
D untitled6.dio

In Depth: Linear Regression

Just as naive Bayes (discussed earlier in In Depth: Naive Bayes Classification) is a good starting point for classification tasks, linear regression models are a good starting point for
regression tasks. Such models are popular because they can be fit very quickly, and are very interpretable. You are probably familiar with the simplest form of  linear regression model

(i.e., fitting a straight line to data) but such models can be extended to model more complicated data behavior.

In this section we will start with a quick intuitive walk-through of the mathematics behind this well-known problem, before seeing how before moving on to see how linear models can be

generalized to account for more complicated patterns in data.

0 B 7 ® Python3|idie
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TensorFlow referencia architektura
ELKH Cloudon GPU eroforassokkal
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Occopus leirok

ELKH Cloud

'node_def:tensorflow _node":

Infrastruktura leird
(infrastructure
description)

-

infra_name: tensorflow resource:
user_id: somebody@somewhere type: nova

variables: project_id: replace_with_projectid_to_use
JUPYTER_PASSWORD: tensorflow user_domain_name: Default
image_id: replace_with_id_of your_image _on_your_target_cloud
nodes: network_id: replace_with_id_of network_on_your_target_cloud
&M server_name: tensorflow-{{cut(infra_id,0,4)}}
name: tensorflow flavor_name: replace_with_id_of_the_flavor_on_your_target_cloud
type: tensorflow_node key_name: replace_with_name_of_keypair_or_remove

endpoint: replace_with_endpoint_of nova_interface_of your_cloud

security_groups:

> Csomopont leiro
(Node definition)

>

- replace_with_security_group_to_add_or_remove_section
floating_ip: add_yes_if you_need_floating_ip_or_remove
contextualisation:
type: cloudinit
context_template: lyaml_import
url: file://cloud_init_tensorflow.yaml
health_check:
ports:
- 8888
timeout: 3600

I #cloud-config

Cloud-init runcmd:
. - echo "==> DEPLOYMENT started."
fajlok a - export DEBIAN_FRONTEND=noninteractive
|| - apt update && apt upgrade -y

- /bin/install-nvidia-driver.sh
\_/— - /bin/install-nvidia-container-toolkit.sh
- /bin/start-tensorflow-jupyterlab.sh

- echo "==> DEPLOYMENT finished."




Megoldas hasznalatanak lépesei

Felhasznalo feladatkore:

0. Lépés: Elékészités (ELKH Cloud projekt, Ures Ubuntu VM elinditas)

1. Lepes: Occopus telepités/konfiguralas a virtualis gépen

2. Lépés: Leirdk letoltése a virtualis gépre
Occopus/ELKH Cloud weboldala

3. Lépés: Tlzfalszabalyok létrehozasa
ELKH Cloud OpenStack feliiletén

4. Lépés: Leirok személyre szabasa a virtualis gépen

5. Lépés: Occopus aktivalasa
S source ~/occopus/bin/activate

. Lépés: Leirok importalasa Occopus szamara
S occopus-import nodes/node_definitions.yaml

. Lépés: Infrastruktuara kiépitése
S occopus-build infra-tensorflow.yaml

. Lépés: Infrastruktura hasznalata

Leirok i

Occopus | arm

2 /.

e R
-, !

. /
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ELKH Cloud

Tensorflow

GPU

ELKH Cloud

\




2. Lepés: Leirok letoltése a virtualis
gepre

A rendelkezésre allo referencia architektlirak és leirasuk:

» Occopus cloud orchestrator inditasa

« JupyterLab

« DataAvenue

« Cloud alkalmazasokat tamogaté portal inditasa

« Flowbster - Autodock Vina

« CQueue klaszter

« Docker-Swarm klaszter kiépitése (Frissités: ELKH Cloud - Microsoft Azure hibrid felhd tamogatassal)

« Kubemetes klaszter

» Apache Hadoop klaszter kiépitése

« Apache Spark klaszter RStudio stack-el

« Apache Spark klaszter Python stack-el (Frissités: ELKH Cioud - Microsoft Azure hibrid felhé tamogatassal)

« TensorFlow, Keras, Jupyter Notebook stack

. |TensorFIow, Keras, Jupyter Notebook GPU stack| (Frissités: ELKH Cloud - Microsoft Azure hibrid felh6
tamogatassal)

« Horovod klaszter

» Kafka klaszter

« Slurm klaszter

https://science-cloud.hu/felhasznalast-segito-szolgaltatasok



https://science-cloud.hu/felhasznalast-segito-szolgaltatasok

2. Lepés: Leirok letoltése a virtualis

gepre #2

TensorFlow, Keras, Jupyter Notebook GPU Stack

A TensorFlow egy nyilt forraskodd platform gépi tanulashoz. Atfogé, rugalmas eszkézeinek, konyvtarainak és
kozdsségi eréforrasainak 6koszisztémaja lehetdvé teszi a kutatok szamara, hogy az ML-ben a legmodernebbek
legyenek, és a fejleszték kdnnyen fejlesszenek és futtassanak ML-alapu alkalmazasokat. A TensorFlow-t a Google
Brain csapata fejlesztette ki a Google belsd hasznalatahoz. 2015. november 9-én adtak ki az Apache licensz 2.0
alatt. Tovabbi informaciokeért latogasson el a hivatalos TensorFlow oldalra.

Keras egy magas szinti neuralis halézatok API, amelyet Pythonban irtak és képes TensorFlow, CNTK vagy Theano
felett futni. Kifejlesztették a gyors kisérletezés lehet6ségét. A jo kutatas elvégzésének kulcsa az, hogy az 6tletbdl a
megoldasig a lehetd legkisebb késleltetéssel tudjunk menni. A Keras szamos altaldanosan hasznalt neuralis
halézatépitd blokk, példaul rétegek, célok, aktivalasi funkciok, optimalizalok €s szamos olyan eszkozt tartalmaz,
amely megkonnyiti a kép- és szovegadatok kezelését. A standard neuralis halozatokon kiviil a Keras tamogatja a
konvoluciés és ismétlédd neurdlis halozatokat is. Tamogatja a t6bbi segéd réteget, példaul a lemorzsolodast, a
kotegelt normalizalast és az 6sszevonast. Tovabbi informacio a Keras hivatalos lapjan talalhato.

A teljes gépi tanulasi kdrnyezet a kovetkezd komponensekbdl all: Jupyter Notebook, Keras, TensorFlow egy GPU
kartya teljesitményét felnasznaiva.

Fontos: Ha szeretné hasznalni ezt a bemutatét, a virtualis gépnek rendelkeznie kell egy hozzacsatolt NVIDIA GPU
kartyaval. Ha moédositani szeretné a CUDA illesztdprogramot, nyugodtan személyre szabhatja az install-cuda.sh
szkriptet a nodes/cloud_init_jupyter_server_gpu.yaml fajlban.

Hasznalati és telepitési utmutato:

notebook-stack-using-nvidia-gpu-card

ELKH Cloud

Features

« creating a node through contextualisation
« utilising health check against a predefined port

Prerequisites

« accessing a cloud through an Occopus-compatible interface (e.g EC2, Nova, Azure, etc.)
« target cloud contains a base Ubuntu OS image with cloud-init support

Download

You can download the example as|tutorial.examples.tensorﬂow-keras-jupyter-gpu |

In this tutorial, we will use nova cloud resources (based on our nova tutorials in the basic tutorial
section). However, feel free to use any Occopus-compatible cloud resource for the nodes, but
we suggest to instantiate all nodes in the same cloud.
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3. Lepés: Tuzfalszabalyok léetrehozasa

[0  Direction Ether Type IP Protocol Port Range Remote IP Prefix

0  Egress IPv4 Any Any 0.0.0.0/0
Kimeno forgalom
0  Egress IPv6 Any Any =10
O  Ingress IPv4 TCP 22 (SSH) 0.0.0.0/0 —> | SSH hozzaférés
O Ingress IPv4 TCP 8388 0.0.0.0/0 —_— JupyterLab
hozzaferes

Displaying 4 items
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4, Lépés: Leirok személyre szabasa a
virtualis gepen

~ Infrastruktura definicios fajl e oy eomewhere
- JupyterLab jelszé6 megadas variables:
4U|57 TER_PASSWORD: tensorflow |
~ Alapertelmezett jelszo: odes:
&M
- tensorflow name: tensorflow

type: tensorflow_node
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4, Lépés: Leirok személyre szabasa a
virtualis gépen #2

~ Ubuntu 20.04-es alap képfajl hasznalata

~ Docker CE-t elére telepitve tartalmaz

Images / Ubuntu 20.04 LTS

Name Ubuntu 20.04 LTS
Description Ubuntu 20.04 LTS Cloud image with Docker. username: ubuntu, password: ubuntu
ID [88bafb03-b169-4289-8f6f-c0cffc9177ca |

-~ GPU eroforrast is tartalmazo flavour kivalasztasa

Flavor Details: oktatas k80

D b0af1664-0d30-4339-S0ee-
8638b00b832c

VCPUs 4

RAM 8GB

Size 50GB




4, Lépés: Leirok személyre szabasa a
virtualis gépen #3

~ Csomopont definicios fajl (nod

es/node_definition.yaml)

'node_def:tensorflow_node":
resource:
type: nova
endpoint: replace_with_endpoint_of nova_interface_of your_ cloud
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of your_image_on_your_target_cloud
network_id: replace_with_id_of network_on_your_target cloud
server_name: tensorflow-{{cut(infra_id,0,4)}}
flavor_name: replace_with_id_of the_flavor_on_your_target_cloud
key_name: replace_with_name_of keypair_or_remove
security _groups:
- replace_with_security _group_to_add_or_remove_section
floating_ip: add_yes_if you_need_floating_ip_or_remove
contextualisation:
type: cloudinit
context_template: lyaml_import
url: file://cloud_init_tensorflow.yaml
health_check:
ports:
- 8888
timeout: 3600

ELKH Cloud

'node_def:tensorflow_node":
resource:
type: nova
endpoint: https://sztaki.cloud.mta.hu:5000/v3
project_id: a9¢c30db63ddf47a98045ef9c726c7436
user _domain name: Default
image_id: 88bafb03-b169-4289-8f6f-cOcffc9177ca
network_id: OTefeeTc-858¢- -ad8a-eZfa
server_name: tensorflow-{{cut(infra_id,0,4)}}
flayor_name: b0af1664-0d30-4339-90ee-8638b00b832c |
key_name: key_name
security_groups:
- a52445ab-ab61-4eff-9d71-948285106d2f
floating_ip: yes
contextualisation:
type: cloudinit
context_template: lyaml_import
url: file://cloud_init_tensorflow.yaml
health_check:
ports:
- 8888
timeout: 3600

a

ht

tps://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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5. - 6. Lepés: Occopus aktivalasa es
leirok importalasa

- 5. Lépés: Occopus aktivalasa

ubuntu@occo:~/tensorflow$ source $HOME/occopus/bin/activate

(occopus) ubuntu@occo:~/tensorflow$

- 6. Leirok importalasa Occopus szamara

$ occopus-import nodes/node_definitions.yaml
Successfully imported nodes: tensorflow _node




/. Lepés: Infrastruktura kiépitese

$ occopus-build infra-tensorflow.yaml

**2021-06-27 11:01:56,835

**2021-06-27 11:23:41,223
**2021-06-27 11:23:42,405
**2021-06-27 11:23:42,418
**2021-06-27 11:23:42,418
**2021-06-27 11:23:42,423
**2021-06-27 11:23:42,424
**2021-06-27 11:23:43,560
**2021-06-27 11:23:43,585
**2021-06-27 11:23:43,585
**2021-06-27 11:23:43,585
**2021-06-27 11:23:43,585

Creating node 'tensorflow'/'d72fd6b6-12cf-4f43-b309-4fc13594a4ce’

Health checking for node 'tensorflow'/'d72fd6b6-12cf-4f43-b309-4fc13594a4ce'
Checking node reachability (d72fd6b6-12cf-4f43-b309-4fc13594a4ce):

193.224.59.182 => ready

Checking port availability (d72fd6b6-12cf-4f43-b309-4fc13594a4ce):

8888 => ready

Health checking result: ready

Submitted infrastructure: '249ba186-4333-4f6b-b8ec-58e72d96a4d4'
List of nodes/instances/addresses:

tensorflow:

d72fd6b6-12cf-4f43-b309-4fc13594a4ce:

193.224.59.182

249ba186-4333-4f6b-b8ec-58e72d96a4d4

2
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7. Lépés: Infrastruktura kiepitese #2

Instances

Instance Name = v Filter & Launch Instance i Delete Instances More Actions «

J  Instance Name Image Name IP Address Size Key Pair Status Availability Zone Task Power State Time since created Actions
192.168.10.203

O tensorflow-24%b Ubuntu 20.04 LTS FloatingIPs:  okiatask80 farkas  Bulld  nova -Spawnhg NoState 0 minutes 5
193.224.59.182

Instances

Instance Name = v Filter & Launch Instance 1 Delete Instances More Actions ~

O  Instance Name Image Name IP Address Size Key Pair  Status  Availability Zone  Task Power State = Time since created  Actions

192.168.10.203 _
O  tensorflow-245b Ubuntu 20.04 LTS Floating IPs: oktatas k80  farkas Active  nova None Running 0 minutes Create Snapshot | ~ |
193.224.59.182
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8. Lepés: Infrastruktura hasznalata

- Belépés JupyterLab feliletre:
- http(s)://<JupyterLablP>:8888/lab

Jupyter Server X +

< C 193.224.59.182

— Jupyter

Password: Log in




8. Lepés: Infrastruktura hasznalata #2

-
L

JupyterLab

File Edit View Run Kernel Tabs

Bl : o

[
o

| Filter files by name Q|
./

Name - Last Modified
[A] beginner.ip... 10 days ago

Simple (00 0 o &

ELKH Cloud

Settings  Help

[Z Launcher

IEI Notebook

v || B
Terminal Markdown File Show Contextual
Help

Launcher




8. Lepés: Infrastruktura hasznalata #3

0O r P

Jupyterlab

@

% Incognito

O » m C » Markdown v

C
File Edit View Run Kernel Tabs Settings Help
* &
f - a + 3(
Filter files by name al i Z

|/

Name - Last Modified

10 days ago

™ beginner.ip...

Copyright 2019 The TensorFlow Authors.

#@title Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

https://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable Law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,

See the License for the specific language governing permissions and
Limitations under the License.

L T

TensorFlow 2 quickstart for beginners

T. O, €I -
View on Run in Google View source on == Download

Tensorflow.org Colab GitHub notebook

This short introduction uses Keras to:

1. Build a neural network that classifies images.
2. Train this neural network.
3. And, finally, evaluate the accuracy of the model.

This is a Google Colaboratory notebook file. Python programs are run directly in the
browser—a great way to learn and use TensorFlow. To follow this tutorial, run the

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

Python 3

v

Simple (2% 0 1 & Python3|Idle

Mode: Command & Ln1,Col1

beginner.ipynb

ELKH Cloud
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step - loss: ©.4782 - accurad 0.8594
8 step - loss: ©.1499 - accurac ©.9562
3 lE ::::::::::::::::::::::::::::::1I S: ms :tep - 10Ss.: .:1 L-S: - gccurac :W,S‘V_.—:

m =

|

b - ow-249b:~$ nvidia-smi
Sun Jun 27 11:32:59 2021

Driver Version: 465.19.01

Persistence-M| Bus-Id
Temp Perf Puwr:Usage/Cap]|

NVIDIA Tesla K86 00000000:00:05.0 Off
PO 7iW / 149w 10816MiB / 11441MiB
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Infrastruktura torlése
- Infrastruktura ID lekéerése

$ occopus-maintain -I

Using default configuration file: '/root/.occopus/occopus_config.yaml'
**2021-06-27 11:36:28,009  Starting up; PID = 186

List of active infrastructure:
[249ba186-4333-4f6b-b8ec-58e72d96a4d4 |

~ Infrastruktura torlése

$ occopus-destroy -i 249ba186-4333-4f6b-b8ec-58e72d96addd |

Using default configuration file: '/root/.occopus/occopus_config.yaml'

**2021-06-27 11:37:17,094  Starting up; PID = 191

**2021-06-27 11:37:17,096  Start dropping infrastructure 249ba186-4333-4f6b-b8ec-58e72d96a4d4
**2021-06-27 11:37:17,116  Dropping node 'tensorflow'/'d72fd6b6-12cf-4f43-b309-4fc13594a4ce'

** 2021-06-27 11:37:20,998  Finished dropping infrastructure 249ba186-4333-4f6b-b8ec-58e72d96a4d4
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Osszefoglalés ELKH Cloud

- Mélytanulast tamogato referencia architektura kiépitése

-~ GPU eroforrasok hasznalata

- TensorFlow és JupyterLab alkalmazasa

- ELKH Cloud technikai tamogatas:

info@science-cloud.hu




Koszonom a figyelmet!




