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Mirol is lesz sz0?

e A Jupyter notebook formatum
o Read Evaluate Print Loop
o Notebook otlet
o Nyelv fuggetlenség
o Reprodukalhaté tudomany
e Jupyterhub platform
A szamitogépes oktatas problematikai
Architekturalis komponensek a jupyter mellett
Jupyterhub oktatasi tapasztalatok az elmult par évbél
Nbgrader és a granularis oktatas

e Kooplex egy sajat fejlesztést kooperativ keretrendszer
o Kollaboracié notebookokkal

o Statikus Reportok
o Dashbordok

(@)

o O O



Hogyan programozunk? I program, therefore I am....




Az elso probalkozasok

$#44444444# Compag Visual Fortran

C:nSaisTutAC—works > 05: winnt
SaisTutAC—works>
SainTutAC—works >
SaisTutAC—works>
SaisTutAC—works>
SaisTutAC—works>
SaisTutAC—works >
SaisTutAC—works> =
SaisTutAG—works > ext link ldflacs
SaisTutAC—works> =
SaisTutAC—works >
SaisTutAC—works>

ext link 1lib5files = solwver-pvm.lib

ext link 1lib&files = s=zolver-hpmp

ETeT

SaisTutAC-works> ext link lib5files = solver-mpich2.lib
C:x8aisTutAC—works >cfxEmkext TStat_Control.F SHDiREElEG £= Sinclude:
A fatal error has occurred in cfxbmkext: CHOMICEA] -
cppflags £ = -fpp:-m
Ezzential <non—synthesisable) configuration parameter fc (/08 :winnt fc outopt obj = -object:
7 riphlilrs . RS s E E
amd64-fc'» missing from configuration file cfxSmkext.ccl L e S
cc outopt obj = -Fo
C:nSaisTutAC—works > ext lib suffix = dl1

C:nSaisTutAC—works >

ext lib pattern = %3.dll
ATTRS: double
cppflags = -DDOUBLE_PRECISICON
ext build fflags = -integer size:32 -real size:&d4 -MD
ext link 1lib5files = solwver-h
ext link 1libS5files = solver-mpich2
END
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Eey tipikus halado programozoi kornyezet IDE

&8 Arduino - ESP_webServo/SDWebServer.ino - Eclipse Arduino IDE — O X

File Edit Source Refactor MNavigate Search Project Run  Arduine  Window Help

- HEREa-ccs-s0-0-v0r0- & | <3 Arduine
[ Project Explorer 52 = B =ria 1 [£] SDWebServerino 532 = B 5= Outline I = 8
G;—é\ : - S5tring datalype = "text/plain”; ~ s laz " \8 e %
5 \;.{‘7 ESP_webServo Adafruit HUZZAH ES if (path.endsWith("/")) path += "index.htm"; -
¥ :
Binaries Lo
é& Archives: if (path.endsWith(".src"}) path = path.substring(0, path. =l ESPA266WiFih Lt
) else if (path.endsWith(".htm")) dataType = "text/html =1 WiFiClient.h
[ Includes 7 3 TR &
- else if (path.endsWith(".css")) dataTlype = "text/gss"; Bl ESP3266WebServer
%?rzm else if(path.endsWith(".js3")) datalype = "application/ija = ESP8266mDNS.h
v e _I_ iy else if(path.endsWith(".png")) dataType = "image/png": = SPLh
(7 ESPE26EmDNS else if (path.endsWith(".gif")) dataType = "image/gif": 5] SDh
(g ESPB266WebServer else if (path.endsWith(".3jpg"}} dataType = "image/jpeg": VoltMeterh
&ESPBZBBW'F' else if (path.endsWith(".ico")) dataTvpe = "image/x-icon" # DBG_OUTPUT_POF
& SD. else if (path.endsWith({".xml")} dataType = "text/xml": ®° ssid
[y SerialDatalnterface else if(path.endsWith (".pdf")) dataType = "application/r @c password :
(g SerialStringReader else if {(path.endsWith(".zip")) dataType = "application/z @ © host: cc
&SPI sEr. 4 iy o > @ server
(% VoltMeter ;_(Z ta;?ll & ;_ -:penixj:?:n.C_str(J Vi @ 9 hasSD : bool
& i ataFile.isDirector { : .
(= Release o ; "Y o @ uploadFile:File
[€ SDWebServer.ino path += "/index.htm":
S < > < >
5 multiconfig Ar
5 serial Arduino/Genuin [T Properties [®] Problems (8 Serial monitorview | & Console 52 [l Scope = m
\r}@\':,| H &l .%‘“‘E'.;'

CDT Build Console [ESP_webServo] ] i o y
.XT.DIOD. ZNlbESPEZbOWEDSErVEr ISKEQUESTATGUNENTLZEY

.¥t.lit. ZINl4HardwareSerialD2Ev

-®xt.lit. ZNl14HardwareSerialDOEv

.At.prop._ ZNl4HardwareSerialD2Ev

.XU.prop._ ZNl4HardwareSerialDOEv

-xt.prop. ZTV14HardwareSerial

-Xt.prop. ZTVSIPAddress

.xt.lit. ZNS5PrintSwriteEPKc

-Xt.prop. ZNSPrintSwriteEPKc

Total ()
€ > € >




Ez is programozas ?

st terminal dumhb
gt to “dumb’
gize 79.
gnuplot?> plot “data.cx=tc"

ASBAR +4—————
i | "data  txt™
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REPL notebookok a hoskorban
* Maple

Wi i iesExpansions.nb

Ele Edt Vlew [nsert Fomat Tobl= Drawing Pl 5o

Visualize Series Expansions Ddads Lpm o¢ Tr

¢ Inols window Help

& = M!IOHEe & Bl 2 B

B de |
| " (_C 2nnput ~) (Timesvewroman ¥ (2 *) B =
Calculate the expansion for sin (x) to degree 5: Wolﬁ‘al‘n J JE i ¥ Estimation of the Model Parameters &
e [ Sdx 2F Consider the differential o " : -
i i = quation M y"'(2) + & y'(2) + kyit) =ult) The transfer functi the s d rted to 7
Normal @Series [Sin[x], {x, 8, 5}] M th t. i & = bt sEA B e o e b P, t(a:‘sf;x;zpm:mi:“gx; e 5 domain) is converted to Fouriar
. & i
d 8 = e
_ athematica iy o
e o el o —aMd W+ 2lbnotk
Visualize the effects of changing parameters: vy L The estimated parameter set is given as
P
Manipulate [Plot[{Sin[x], Normal@Series [Sii ) B o k=29820 Ak=-0180 0
{x, @, 27}, PlotRange s {{®, 27}, {-1,1 ni E A=4.9209 ARf=00791 0
" on |
{{deq, 3, "series degree:"}, 1,9, 2}, Vo al ol B=10037 Ab=00963 0
{{y®, 7, "Expansion point:"}, 8, 2x, w/4}] & Infa)
logyp(«) logy(a) The Phase and Magnitude plot for this system is
= sin(@) cos(e) tan(a)
Series degree: { ¥ m = RIS —|Resonant  |{1F-0
= () ) Aas . N H e
E: ion point: . _ 7 N S
Ty g, \ ®
f=(ab) =z E H
7(x) AT T T
- S lem gj—zn &
= \ N
x x<a -0 - -135
\ T xza -30
\ | - == -130
- - 001002004 01 02 061 2 4610 20 4060100
[es] =] [s] Fieq [radfs]
s ooy gy anges e By ey g ey gy 1 kel [P« o
2 3 4 5 6/
f [#1 1 Ix1
[r1 [41 [¥1
[cl [e] 171
1 988 17] [rad] [sr] 1 982
[mell 2] [in] M b s @
[s1 [we] [Mp] |)|e >
® Ready

Memery: 7.12M Time: 1,535 Math Mode



A korszellem ihlette business model...

As the majority of hobbyists must be
aware, most of you steal your software.
Hardware must be paid for, but software is
something to share. Who cares if the
people who worked on it get paid?

Bill Gates, Open Letter to Hobbyists 1976




Fernando Pérez 2001: “an afternoon hack”

IPython: terminal, QT console, notebook




Project Jupvter: Notebook-ok akarmilyen nyelven!

= Jupyter weicometoP

B +

sert Ced

a B + 3+ »1

= Jupyter

Welcome to the
This Notebook Server wa

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 5¢
2. Press SHIFT+ENTER

A full tutorial for using the

i imatplotlib inline

import pandas as pd
import numpy as np
import matplotlib

Z Jupyter Lorenz Differential Equations weses

Fie Edit

B+ x @ B+ % » B C | Coe

In (7]

ngart Cal Kamal Help Python 3

*  Cell Toolbar, = None

Exploring the Lorenz System
In this Notebook we explore the Lorenz system of differential equations:
% =aly -x)
ympx=y=xz
t==fiz+xy
This is one of the classic systems in non-linear differential equations. It exhibits a range of
complex behaviors as the parameters (@, J, 2) are varied, including what are known as chaotic

solutions. The system was originally developed as a simplified mathematical model for
atmospheric convection in 1963,

interact (Lorenz, W=fixed(10), angle={(0.,360.),
o=(0.0,50.0),B=(0.,5), p=(0.0,50.0))

angle 308.2
max_time | 12
o 10
B 26
P 28

Kod és web-es technologiak
Interaktiv widgetek

Nyelv agnosztikus

Open source

Gazdag aktiv fejlesztdi tabor
Lokalis felhnasznalas
Cloud-ban futtathato

szolgalatas


http://jupyter.org/

Jupvter kernelek

$£Scala @

julia 7™~
Q ™ jupyter
7 (% spoid o=

[+.] o pgthoniﬁ[ﬁgﬁ



https://github.com/jupyter/jupyter/wiki/Jupyter-kernels

A Notebook formatum = JSON

1{
2| "cells": [
"cell type": "code",
"execution count": 1,
"metadata": {},
"outputs": [
{
"name": "stdout",
"output type": "stream",
mleet s |
"Populating the interactive namespace from numpy and matplotlib\n"
|
}
1,
"source": [
"%pylab inline"
]
.
{
"cell type": "code",
"execution count": 2,
"metadata": {},
"outputs": [

"data": {
"text/plain": [
"[<matplotlib.lines.Line2D at @x7fa419bed208>]"
1

L

Nbconvert: Notebook -> py,pdf,html,reveal.js, ...

25 Jupyter pelda

File

B |+ x & B+ ¥

In [2]:

Qutf2]:

Edit Vi

A

Control Panel Logout
ew Insert Cell Kemel Widgets Help Trusted Python 3 O
H B C code v == || il | Validate

%pylab inline

Populating the interactive namespace from numpy and matpl
otlib

t=linspace(0,2*pi,314)

plot(t,sin(t)

[<matplotlib.lines.Line2D at 0x7fa419bed208>]

100
075
0.50
025
0.00 A
—0.25 1
—=0.50 A

-0.75

—1.00



http://nbconvert.readthedocs.io/en/latest/

Widgetek

In [22): from IPython.html.widgets import *
t = arange (0.0, 1.0, 0.01)

def pltsin(f):
plt.plot(x,sin(2*pi*t+*f))
plt.show| )

interact(pltsin, f={1,10,0.1))

: |;l
140
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00}
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145 0.2 04 06 08

]
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Dashboard-ok

Got Scotch?

If you like Aberfeldy you might want to try these five brands. Click one to see how its taste profile compares.

Scotch Aberfeldy o Body
Sweslness duster Hberfeldy

Similarity

Benromach 0.972973 Smaky Fruity
4
BlairAthol 0.972973 u 3
Benrinnes 0.962908 o | i
RoyalLochnagar 0.959202
Scapa 0.959043
Tbacco Nutty
L3
Haney Winey
Spicy

Powered by data from hitps://www.mathstat.strath.ac.uk/outreach/nessie/nessie_whisky.html and inspired by analysis from
http://blog.revolutionanalytics.com/2013/12/k-means-clustering-86-single-malt-scotch-whiskies.html. This dashboard criginated as a Jupyter

Notebook.



Reprodukalhato tudomany

LIGO Open Science Center

LIGO Is operated by California Institute of Technology and Massachusstts Institute of Technology
and supported by the U.S. National Science Foundation.

Setting Started Tutorials
data Each tutorial will lead you step-by-step through some common data analysis tasks. While LIGO data can be
Events these tutorials use Python. See also the software examples page for more examples.
Bulk Data
Tutorials See the software setup page for help installing software to run these tutorials.
Software

Detector Status
Timelines Binary Black Hole Events

binder

0104 https://mybinder.ora/

My Sources

Use matched filtering to find signals hidden in noise.
3PS+ UTC

thout the detectors Run: Azure | mybinder (Beta)

Frojects View: GW150914 | LVT15

Acknowledge LOSC Download: zip file with da

| Jupyter notebook |

Quickview Notebook

Make summary plots for any short segment of LIGO data.
Run: Azure | mybinder (Beta)

Download: IPython 4



https://mybinder.org/

A szamitogépes oktatas problémai
e Kulonbozd szamitdgepes hattér/affinitas
e KuUlonbozb szamitogépek/operacios rendszerek (telepitési rémalom)
e Gépteremi infrastruktura (csak egy gépterem van 3000 diakra)

o Uj kortilmények
o Mindenhol vann internet

o Mindenkinek van szamitogépe ES okostelefonja ES BONGESZOYE !

o Nem csak az iskolaban/az 6ran kell/lehet tanulni
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Jupyterhub architectura

Browser

Y

[ Configurable HTTP Proxy ]

/hub/ J
/ i . \ fuser/[name]/

Authenticator

. ’

! User Database ! A 4

................... fapifauth Notebook
Spawner




A konténer forradalom

&

dOCer kubernetes



Containers vs. VMs

Containers are isolated,
but share 0S and, where
appropriate, bins/libraries

Guest

| _ Container
L 1

Heast O Host 05

aeTvel SE P Er

Startup ~100 s ~300ms



Jupyterhub oktatasi referencia selup, zerozjupvler

Compmodels
Architecture

HUB NODES

OnMetal 1O OnMetal Compute
30 users per node

PROXY

15GB Performance VM -
TLS

TLS



https://developer.rackspace.com/blog/deploying-jupyterhub-for-education/
http://zero-to-jupyterhub.readthedocs.io/

Tapasztalatok: Fiznumi/Szamprob/Digilabor

Notebookok

Az alabbi tablazat tartalmazza statikus(.html) &s notebook (.ipynb) formatumban az érai és a hazi feladat |IPython notebook-okat. Tovabba néhany rovid dsszefoglald puskat

is a melyek alapvetd feladatok megoldasaban nyujthatnak némi segitséget.

Mintapéldak 00 01 02 03 04
(forras) | (forras) (forras) (forras) (forras)

Feladatok 00 01 02 03 04
(forras)  (forras) (forras) (forras) (forras)
Puskak if.for | Modulok | Osztalyok @ Matplotlib | sympy

def abrak interact

05
(forras)
(adatok)

05
(forras)
Linearis

alebra

06
(forras)
(adatok)

086
(forras)

Integralas
Diff. egyenletek

07 08 09 10
(forras) | (forras) | (forras) | (forras)
(adatok) (adatok) (adatok) (adatok)
07 08 09 10
(forras) (forras) | (forras) (forras)
File 1O | Fit,FFT DB kernelek


http://oroszl.web.elte.hu/fiznum1/
http://oroszl.web.elte.hu/szamprob/
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http://oroszl.web.elte.hu/szamprob/hf_montage/copy_paste.html
http://oroszl.web.elte.hu/szamprob/hf_montage/if_hist.html

@0 ® /= home x ]

< C @ localhost:8889/tree? ¢ =] o]0
Nb I.ader — -
Files Running Clusters Formgrader Assignments
‘Select items to perform actions on them. Upload | New~ || &
> B Name £ Last Modified 4
3 source amonth ago
- [ nbgrader_conti 2 minutes ago
—Ju pyter Problem 1 Last Checkpoint: a few seconds ago (autosaved) A il feid g
File Edit View Insert Cell Kemel Help | Python3 O
+ % @ B 43 M B C| Mardown 4| Cell Toolbar:| None =
Part A (2 points)
Write code to compute the mean of a list of numbers. [N
In [ ]: def mean(x):
“"“Compute the mean of a list of numbers given in "X """
### BEGIN SOLUTION
return sum(x) / len(x)
### END SOLUTION
In [ ]: """Check that the “mean" function is correct."""
assert mean([1]) =:
assert mean([l, 2]) 1.5
assert mean([5.5, 0, 2, 3.4]) 2.725
assert mean(range(100)) 49.5 -
assert mean(range(100, 0, -1)) == 50.5 ~ JUpyter
. Flles =~ Running  Clusters  Assignments
Part B (3 points)
Select items to perform actions on them. Upioad || New - | &
Describe the difference between an arithmetic mean, a harmonic mean, and a geometric mean. 2
© classes
Arithmetic mean:
© cogphys
1 < © conf
contl
-¥x 9
3 ipynd
0 misc

£ presentations
[ publications
T3 research

0 teaching

o mp

0 tools

[ websites



Dobos Laszld

Visontai David

Stéger Jozsef

https://qgithub.com/kooplex

Funded by the Horizon 2020
Framework Programme of the
European Union

NATIONAL RESEARCH, DEVELOPMENT
AND INNOVATION OFFICE
HUNGARY

Szalai-Gindl Janos Mark


https://github.com/kooplex




Architecture

ID provider @I

Small scale and
collaborative storage

notebook
. Home P

aoeuL)Ul O\

= Share e
notebook %

(ddnyo) Axoug

Cloud storage « *

Versioning v

GitLab

Report

static (html) | |dynamic o

|=]stackoverflow, o B )
nbconvert - | |jupyter dashboards

3 tier accessibility:public/group/privat

https://kooplex.vo.elte.hu/hub/ ‘EQME' Big Dac

'/
=

European Nucleotide Archive



https://kooplex.vo.elte.hu/hub/
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http://www.youtube.com/watch?v=rADn-6ZQaB0



http://www.youtube.com/watch?v=DWYCtlZ2FHI



http://www.youtube.com/watch?v=HYfUVmWLqpc

Egy Kis izelito

jupyterhub
N’

https://novo2.vo.elte. hU/W|gner/hub
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https://mybinder.org/v2/gh/oroszl/wignerLMSP2017/master
https://qgithub.com/oroszl/wignerLMSP2017



https://novo2.vo.elte.hu/wigner/hub
https://mybinder.org/v2/gh/oroszl/wignerLMSP2017/master
https://github.com/oroszl/wignerLMSP2017

