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Ubersicht —

 Worum geht es heute hier?
e Kurz-Einstieg in Python
* Anwendungsfall
* Tabellarische Daten laden und auswerten
* Ergebnisse grafisch darstellen
* Ergebnisse als Datei speichern
* Keine Python-/Programmierkenntnisse erforderlich
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Warum Python?

e Standard in Data Science

@ python’

» Zahlreiche Module fir die statistische Auswertung und Visualisierung
(Open Source)

I
|
* Pandas, NumPy, Matplotlib, Seaborn, ... I'il pandas

* Einsteigerfreundliche Programmiersprache matpl:tlib
* Allgemeine Programmiersprache, Plattform-unabhangig
* Viele (wissenschaftliche) Open Source-Projekte Sea bO N

* Einfache Syntax

* Objektorientierung, Prozedural, ...

* Schnell umfangreiche Programme moglich
* Einfaches Datei-Handling

* Viele Module, u.a. fir Machine Learning

* Online-Hilfe

. . . RHE X L technische universitat [EAREEY AT
Dr. Bernd Zey - Einflihrung in Python 3 BOCHUM RUB U dortmund DelISSEB R 6

Offen im Denken



" - Gemeinsam besser
EﬂthCklungSU mgebungen h-‘“ _ studieren, forschen und lehren

UA RUHR
* Entwicklungsumgebung — IDE (Integrated Development Environment)
. /i o
JupyterLab https://jupyter.org/ _ Jupyter
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Entwicklun
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lab - JupyterLab

Seftings  Help

File Edit WView Run Kemnel Tabs
g s
* EntWiCklungsumgebL ‘:ilterﬂlesb';:'nar"r: Q,
e JupyterlLab https °©w
= h;m~eszcz4—;3... z;:ntirm;{il::j
% [ 2024-03-05... 2 minutes ago

» M 2024-03-py... 19 hours ago

A| 2024-03-python-workshop-fX | +

B+ X008 » & C » Markdown ¥

RS R e R R RS e e e e e
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import os

Dateien laden

* csy-Datei (comma separated value-Datesi)

Im nichsten Schritt wird das beispielhaft vorgefiihrt, wenn die Datei im Unterordner “"dc
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= conda: anacondal =

[IMotebook # Python 2 (ipykernel) O

e

-

-

H data3.csv yesterday * Optional: falls Date im Unterordner: Pfad mit os zusammenbauen
() data3.xdsx yesterday
%, plotpef 20 hours ago # Dateiname der zu Ladenden Datei
M olot 20h #filename = os.path.join("data”, "Titanic-Dataset.csv") # optional: wenn die Datei im Unte
ot.png ours ago
PIohEng § filename = "Titanic-Dataset.csv”
[ Readme.txt 232 hours ago ,
HH Titanic-Dat... yesterday
FH Titanic-Dat 2 days ago # Datei Laden und in Variable “data™ speichern
ahe c Udy
Y Titanic-Dat > davs ado data = pd.read_csv(filename)
2l < day= ay
D wertexisx 23 hours 2go # Tabelle data anzeigen
# In Jupyterlab direkt mit dem Namen miglich
data
Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket Fare Cabin Embarked
Braund, A5
0 1 0 3 Mr Owen male 220 1 o] 51171 7.2500 MNaM 5
Harris =
Cumings,
Mrs. John
Bradle
1 2 1 1 (Flcrencz female 38.0 1 0 PC17599 71.2833 Ca5 C
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* Entwicklungsumgebung — IDE (Integrated Development Environment)
 JupyterlLab https://jupyter.org/ - Jupyter
. o~
e Spyder https://www.spyder-ide.org/ @Dl_.]d@f
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 JupyterLab https://jupyter.o

:\Users\

* Spyder https://www.spyder-

Dr. Bernd Zey - Einfiihrung in Python 7

-] a 5] > o I I

*kspace\tdf-intro-python.py

tdf-intro-python.py* X

pandas as pd

numpy as np
matplotlib.pyplot as plt
os

pprint as pp

filename
commentSign
seperatorSign =
decimalSign = ", "

data = pd.read_csv(filename, sep=seperatorSign, decimal=decimalSign, comment=commentSig

/spyder-workspace/data-chem.csv"

# In[4]:
print(data)

#9%%

data.iloc[:,1:4].boxplot()
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PTAAC after 5 Rec Runs

PTAAC

D console /A X

In [12]: runcell(e, 'C:/Users,

In [13]: runcell('[ ]',
In [14]: runcell('[4]',
wavelength
399.26491
401.19373
403.12254
405.85136
406.98018

3992.64912
3994.57794
3996.50675
3998.43557
4000.36438

1864
1865
1866
1867
1868

[1869 rows x 5 columns]
In [15]: runcell(3, 'C:/Users/

In [16]:

RUE T

PTAAC after 5 Rec Runs

Help Variable Explorer Plots Files

/spyder-workspace/tdf-intro-python.py")
’spyder-workspace/tdf-intro-python.py")

‘spyder-workspace/tdf-intro-python.py")
PTAAC after 2@ Rec Runs

rs/
PTAAC after 5 Rec Runs
98.79301 97.37183

98.45279 95.97457

98.18493 94.53716

98.22182 93.39952

98.40700 92.81974

100.06051
100.85586
100.04717
100.03501
100.02981

99.99696
100.00728
99.98987
99.98242
99.98046

spyder-workspace/tdf-intro-python.py")

IPython Console History

% LSP Python: ready @ conda (Python 3.9.13) Line 28, Col 1 UTF-8 CRLF RW Mem 59%
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* Entwicklungsumgebung — IDE (Integrated Development Environment)

 JupyterlLab https://jupyter.org/ — Jupyter

e
* Spyder https://www.spyder-ide.org/ ’ &Spgder
e PyCharm https://www.jetbrains.com/pycharm/ m

>

* Visual Studio Code https://code.visualstudio.com/
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* Entwicklungsumgebung — IDE (Integrated Development Environment)
 JupyterlLab https://jupyter.org/ ' Jupyter
e Spyder https://www.spyder-ide.org/
* PyCharm https://www.jetbrains.com/pycharm/ @
* Visual Studio Code https://code.visualstudio.com/

e Python: (Mein Tipp zum Einstieg) Anaconda _) ANACONDA.
* Python-Distribution, installiert Python

Kepyder

>

 Liefert mehrere IDEs (u.a. alle oben genannten), Anaconda Navigator

e Einfache Environment- und Paket-Verwaltung
» Terms of Service:

“You can use the Platform for free if:

(1) you are an individual that is using the Platform for your own personal, non-commercial purposes;
* (2) you are using the Platform on behalf of or in association with an Eligible Academic Institution [...]”

“You must pay for a ‘Business Plan’ Subscription from Anaconda if you are using the Platform on behalf of a for-profit
organization with more than 200 total employees or contractors [...]”
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File Help

* Entwicklungsumgebun™ "
5 5 {0 ANACONDA NAVIGATOR

 JupyterLab https:/

ﬁ Home

Installed applications v on base (root] v Channels e
* Spyder https://ww o | o e |
Environments a a a a ~
e PyCharm https://w o ) ) @ -
Learning :01 :01 jupyter
Q‘ Q‘ \ /

. . :
* VI S u a I St u d I O CO d e Anaconda Notebooks CMD.exe Prompt JupyterLab Notebook

- Community

0.1.1 A 344 A 6.4.12
Py . M M Cloud-hosted notebook service from Run a cmd.exe terminal with your current An extensible environment for interactive Web-based, interactive computing notebook
y O n . e I n I p p Z u I Anaconda. Launch a preconfigured environment from Navigator activated and reproducible computing, based on the environment. Edit and run human-readable
environment with hundreds of packages and Jupyter Notebook and Architecture. docs while describing the data analysis.

store project files with persistent cloud

* Python-Distributio
e Liefert mehrere ID

e ] o

e Einfache Environm [k J PC Py 7

local notebooks,

i.

Click the Taalbox

° i . : .
Te rms Of Se rvice.: tile to Install. Powershell Prompt PyCharm Community Qt Console Spyder
o 0.0.1 20223 AN 522 AN 522
° ~
YO u Ca n u Se t h e P I g Run a Powershell terminal with your current An IDE by JetBrains for pure Python PyQt GUI that supports inline figures, proper Scientific PYthon Development
environment from Navigator activated development. Supports code completion, multiline editing with syntax highlighting, EnviRonment. Powerful Python IDE with
Documentation listing, and debugging. graphical calltips, and more. advanced editing, interactive testing,
b ( 1) yo U a re a n debugging and introspection features

Anaconda Blog

* (2)you are usi —

 “You must payfora| ¥ 9 .
organization with m
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* Entwicklungsumgebung —
 JupyterlLab https://jupyter.org/
* Spyder https://www.spyder-ide.org/

e PyCharm https://www.jetbrains.com/pycharm/

IDE (Integrated Development Environment)

" Jupyter

PC

Kepyder

* Visual Studio Code https://code.visualstudio.com/

* Freie Alternative: z.B. Miniforge

>

* |nstallation-Beschreibung: siehe https://fdm.tu-dortmund.de/informationen/workshop-

einfuehrung-in-python/

’~  Miniforge Prompt .

Dr. Bernd Zey - Einfiihrung in Python

@ Miniforge Prompt - conda install pandas

(base) C:\Users)\ >conda install pandas
Retrieving notices: done
Channels:
- conda-forge
Platform: win-64
Collecting package metadata (repodata.json): \ _

# Miniforge Prompt - jupyter lab

>jupyter lab
jupyter_lsp | extension was successfully linked.
jupyter_server_terminals | extension was successfully linked.
jupyterlab | extension was successfully linked.
notebook_shim | extension was successfully linked.
notebook_shim | extension was successfully loaded.
jupyter 1sp | eyten31on was successfully loaded.

(base) C:\Users\
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* Entwicklungsumgebung — IDE (Integrated Development Environment)

 JupyterlLab https://jupyter.org/ - Jupyter

b
e Spyder https://www.spyder-ide.org/ s @pgder
e PyCharm https://www.jetbrains.com/pycharm/ ’%

>

* Visual Studio Code https://code.visualstudio.com/

* Freie Alternative: z.B. Miniforge

* Online-Losungen

* Temporar: https://jupyter.org/try — JupyterLab e JupyterHub.NRW
* $pip install openpyxl * https://www.jupyterhub.nrw/
* Keine sensiblen Daten! * Aktuell in Pilotphase

« Mit Google-Account: (Uni MS, H-BRS,

* Google Colab https://colab.research.google.com/ RUB, TU Dortmund)

e ggf. Einstellungen anpassen oder anderen Browser wahlen (z.B. Chrome)
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Workshop

* JupyterlLab, Live Coding
e Abschnittsweise Ausfihrung
 Markdown-Dokumentation und -Beschreibung
* Direkte Ausgabe der Diagramme

* Code verfligbar auf Homepage
e [1] https://fdm.tu-dortmund.de/informationen/workshop-einfuehrung-in-python/
* Lizenz: MIT

* Verwendete Daten
e https://www.kaggle.com/datasets/yasserh/titanic-dataset
* Datensatz der Titanic, Lizenz: CCO
* Siehe [1]
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* Take-Away Message: P pgthOﬂ

Python einfache Programmiersprache
— Automatisierung

|
* Machtige Module (heute: Pandas) fuir Data Science |.:| pandas

* Online gute Hilfe (Diskussionen, Code-Schnipsel)
* Websuche — ,,python pandas thema“
* 2.B. https://stackoverflow.com
* KI-Tools generieren Code

— Jupyter
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