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Python

Python

Python is a programming language in which we write compupgograms called scriptsI'hese
scriptsg 2dzf R 0SS &ai2NBR Ay Sz FFA2(NI &S Hil KYF LI SK | UKSS
Python programs are executed by an interpreler 2y @Ay R2ga AdG Aa Ol ¢
O2YYlI YR 6AYyR26 6S O2dzZ R SESOdziS (KS WKSt 2
> python.exe hello.py
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> python hello.py
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http://www.southampton.ac.uk/~fangohr/blog/installatiof-python-spydernumpy-sympyscipypytestmatplotlib-viasanaconda.html



http://www.southampton.ac.uk/~fangohr/blog/installation-of-python-spyder-numpy-sympy-scipy-pytest-matplotlib-via-anaconda.html

Python packages

Python packages

For scientific computing and computational modelling, we need additional collections of
Python modules called libraries or packagdsiey are not part of the Python standard

distribution. These allow us, for example, to create plots, operate on matrices, and use advance

numerical methods.

The packages we generally need in science are:
A NumPy(NUMericPython): matrices and linear algebra
A SciPySClentifi®ython): many numerical routines

A Matplotlib (PLOTting.IBrary: creating plots of data

You can check the full list of Python packages irPthignion Package Ind€gurrently 96220).

http://www.southampton.ac.uk/~fangohr/blog/installatiof-python-spydernumpy-sympyscipypytestmatplotlib-viasanaconda.html



https://pypi.python.org/
http://www.southampton.ac.uk/~fangohr/blog/installation-of-python-spyder-numpy-sympy-scipy-pytest-matplotlib-via-anaconda.html
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Spyder

Spyder

Spyderis s a powerful IDE (interactive development environmeifdy the Python language with

advanced editing, interactive testing, debugging and introspection features.
The nameSPyDERerives from "Scientific Python DevelopmédfitviRonment(SPYDER).

Useful features include:

A An advanced editowith syntax highlighting and code completion help.

A A consoleto run and test the scripts.

A A debuggetto find errors in the code running it line by line and checking the content of the

variables.



https://github.com/spyder-ide

Spyder

Spyder (Python 3.4)

File Edit Search Source Run  Debug Consoles  Tools  Wiew  Help
Ll \ | - : % :

' | H Hd } @ @ (?’ g** &Iﬂ oo ?. .'? W i ‘ EI & "2"_' ‘ - - |D:'I,OFimatica\,Python'l,Training V| D < “f
Editar - D:\OFimaticatPython Trainingitest. py =) X| ‘ariahle explorer (=4
3| P testpy B l [i5) | mMame Type Size value a

32 return (wrong) | rna str 1 AUGGCCCURIGRAUGCRCCICEIGECCCURCUGAERCUG. |
3 - B wrang int 1 0 &
3 Function translate RNA int
56 H
translate (rna):
gen_code= { kH
TAAE Y,
v, =
HE I ine
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o
g
T
i #
'R # | Obiject inspectar Yariable explarer File explorer |
” |Consnle 8 X
T 7 pythont B l A [H
. _ || runfile('D: fOfimatica/Python/Training/test.py', wdir=r'D:/Of A
o imatica/Python/Training'} ) )
v Hella! My program translate RMA into proteln sequence.
P Input your RNA sequence: AUGGCCCUGUGGAGCECCUCCUGICCIUGILGEE
Toomene GCUGCUGGCCCL ACACCUGUGTGS
CUCACACCUGEL ICLUCUACACACT
CAAGACCCGCCC GGGCGGGGGCCC
- YU - || UGGUGCAGGCAC COLIGGCALLIGL
= o S - GGAACAAUGCUC UGCAACUAGAC
t_j} - HHL - GCAGCCOGCAGE UGGAAUARAGCC =
t_‘s CUUGAACCAGE
tq‘“ . Your BMA sequence 1s OK!
56 protein_code ="
?: figd—wd"”:” Your protein sequence is:
E“-Q 1= MALWMRLLPLLALL ALWGPDPAAAFYNOHLCGSHLVEAL Y LY CGERGFFY UPKURRELE
5 . . . i . A w o+
70 while find_codont='auG : - £i TART ?!:_QVGQVELGGGPG. GSLOPLALEGSLOKRGI VEQCCUST CSLY QLEMY CM |
71 find_codon=rnalj:j+3 @l v
< o 1l 3| || console | Histary log ‘
Permissions: R End-of-lines: CRLF Encoding: UTF - 8- GUESSED Line: 32 Colurnn: 4 Memory: 43 %
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JupyterNotebook

JupyterNotebook (formerlPython)

TheJupyterNotebookis an interactive programming environmentn which you can combine

Python code and execution results with annotations, equations, figures, links, etc.

TheJupyterNotebook will run in the internet browser of our computer and does not require

internet access, it will access to our local files via the browser interface.

Notebooks are similar to Word documents and we can edit them interactively in the internet
browserb 2 1S06221a | NS al SR pyisxtandionzbatyan Be2addr | (¢
downloaded as PDFs, HTML pages or Python code.



http://jupyter.org/

JupyterNotebook

Z Jupyter spectrogram s A

File Edit View Insert Cell Kernel Help | Python3 O

+ < A B 44 ¥ M B C Markdown : CellToolbar

Simple spectral analysis
An illustration of the Discrete Fourier Transform

St o v ECUALIONS

=0
In [2): from scipy.io import wavfile
rate, x = wavfile.read('test_mono.wav')
And we can easily view it's spectral structure using matplotlib’s builtin specgram routine: I eXt
In [5]: fig, (axl, ax2) = plt.subplots(l,2,figsize(16,5))
axl.plot(x); axl.set_title('Raw audio signal') P I OtS
ax2.specgram(x); ax2.set_title('Spectrogram');
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Anaconda

Anaconda

Anacondais a Python distribution A Python distribution provides the Python interpreter,

together with aset of Python packages and sometimes other related tools, such as editors.

Previously we were using the official Python distribution nickna@pdthon You can check an

expanded list of Python distributions in thisk.

The main advantages of Anaconda distribution is that it includes:
A NumPy SciPyMatplotlib and Biopython

A Spyder

A JupyterNotebook

Hereis the full list of packages included by the Anacodid&ribution.



https://www.continuum.io/
https://www.python.org/
https://wiki.python.org/moin/PythonDistributions
https://docs.continuum.io/anaconda/pkg-docs

Anaconda

Downloading and installing Anaconda

Download Anaconda with Python 3 version (32 or 64 bits) from here:

https://www.continuum.io/downloads

Execute the installer and follow the install instructions:

) Anaconda3 4.2.0 (64-bit) Setup = X

Advanced Installation Options
J ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

C h ecm0th Optl OnS [“] Add Anaconda to the system PATH environment variable

This ensures that PATH is set correctly when using Python, IPython,
conda, and any other program in the Anaconda distribution.

If unchecked, then you must use the Anaconda Command Prompt
(located in the Start Menu under "Anaconda (64-bit)").

[MRegister Anaconda as the system Python 3.5
This will allow other programs, such as Python Tools for Visual Studio

PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.5 on the system.
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https://www.continuum.io/downloads

Anaconda

RunningSpyder
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Anaconda

Spyder

® Spyder (Python 3.5) — X

Archivo  Editar  Buscar  Codigo fuente  Ejecutar ~ Depurar  Terminales  Proyectos  Herramientas  Ver  Ayuda

O R%EPrPBHBICENC=EEH B BX FEe e lmom Ve

Editor - C:\Users\alvaro\Downloads\soton-test-python-installation.py B X Ayuda B X
|"_‘L temp.py \:| soton-test-python-installation.py m Q' Origen |Termina - | Objeto | v| & Q‘_
1 ~ A~
2
3
4 import math
5 import os
53
7 import sys En este panel es
8 posible obtener la
9 def test_is_python 35(): avuda de cualauier v
10 major = sys.version_info.major Explorador de variables Explorador de archivos Ayuda
11 minor = sys.version_info.minor -
12 if major == 3: Terminal de TPython B X
13 pass Terminal 1/A £
. O e o roserreaera
15 print("You are running Python {}, but we need Python {}.".format(major, 3)) Jul 5 2016, 11:41:13) [MSC v.1900 64 bit &
16 print("Download and install the Anaconda distribution for Python 3.") (AMD64) ]
17 print("Stopping here.") Type "copyright", "credits" or "license" for more
18 information.
19 # Let's stop here
20 sys.exit(l) IPython 5.1.0 -- An enhanced Interactive Python.
21 return None o o B -> Introduction and overview of
22 # assert major == 3, "Stopping here - we need Python 3. Ipython s features.
23 i i %quickref -> Quick reference.
24 if minor >= 5: . . . . help -> Python's own help system.
25 print(“Testing Python version-> py{}.{} OK".format(major, minor)) object? -> Details about 'object', use
26 else: . . ‘object??' for extra details.
27 print(“Warning: You should be running Python 3.5 or newer, " + _
28 "you have Python {}.{}.".format(major, minor)) In [1]:
29
b In [1]: v
def :?-31.:_numpy() : w | Terminal de Python Historial de comandos  Terminal de IPython
Permisos: RW Fin de linea: LF Codificacién: UTF-8-GUESSED Linea: 8 Columna: 1 Memoria: 46 %
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Anaconda

RunningJupyterNotebook

J. | Acrobat Reader DC

[ £ A Qlupyterf 2 #So6221Q FTNRY | AT B dzLJY

Anaconda3 (b4-bit)

naconda Cloud
naconda Mavigator

Anaconda Prompt
New

Jupyter 5o
Notebook A

New

Reset Spyder Settings

Spyder

E Calculadora

Calendario

Search Windows




Anaconda

JupyterNotebook:

@ Traductor de Google @ Inbox— oligoelement... & AmpliSAT - Amplicon ... @ Sci-Hub: removing bar... @ Dolores Isla: 'La inmun... @ Save to Mendeley 'i (1) Facebook @ Servicio de Informacio...

= Jupyter

Files Running Clusters Conda
Select items to perform actions on them. Upload New~ £
[ ~ @& | Jupyther Notebook
O

[J & untitled.ipynb

€  © | localhost:8888/tree/Jupyther Notebook ¢ Q Search wBa +§ & O
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Python for scientists

Next lesson...
Python scripts
and modules
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