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What is Python?
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What is Python”?

- Flexible, powerful programming language
- Obiject oriented
- Runs everywhere
- Testing framework
- Easy, clean syntax
- Very readable code
- Balanced high level programming with low-level optimization
- Pyrex, Cython
- F2py
- Large community of support
- Modular system, large number of libraries
- Free as in free beer
- Free as in free speech
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Minimum packages for computational
science

- python: the base language

* numpy: arrays, fast operations on arrays

- scipy: higher level computational routines

- matplotlib: plotting

- ipython: notebooks, flexible shell, and parallel
- pandas: data analysis
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What can you do with Python?

OS support: manage files and directories
- Glue existing applications
- LAPACK and BLAS: access powerful C and Fortran libraries
- Parallel
- Data Analysis
- Visualization
-+ GUI programming
- Scrape websites
- Build websites
- Anything!
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Outline
Part One

- Python Overview (30 minutes)

- |Python and Notebook

- Functions, lists, and Dictionaries
- Lab (10 minutes)
- Break (10 minutes)

Part Two

- Numpy (20 minutes)

- Plotting with Matplotlib (10 minutes)
- Lab (10 minutes)

- Data Analysis (20 minutes)
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Python Overview

- Test driving three ways to interact with Python
- Functions, lists, dictionaries



Hello World

#! /Users/mlunacek/anaconda/bin/python PYTHON

def say hello():
print 'hello world'

say hello()

What do you notice about this code?
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Three ways to run

1. text editor + terminal
=

-NaNs) % mlunacek — e

2. text editor + IPython

et T w0 2| 3. IPython Notebook

Simple Example

tn [1): doto = {}

dertalrumbar] = 18

dato[1] = "string”

dato['c") = [1,2,3,4]

print dato

f1: "string', "c': [1, 2, 3, 4], "rusber': 18]
In [2): for key, value in dota, iteritess():

prink ey, volus

1 string

o1, 2, 3, 4]

rumber 18

In |3): datafl]

Out]3)s  "string”
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Terminal

$ 1ls hello world.py
hello world.py

$ python hello world.py
hello world

$ ./hello world.py
hello world

bash-mac$

BASH
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IPython shell

OS support
Formatted print
Tab Completion
Frun

- Persistence
History
Introspection (2, 27?)
2paste and %cpaste
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Quick Introduction to Python

- Functions
- Lists
- Dictionaries

How

- |Python terminal
- Notebook

CU Research Computing: University of Colorado Boulder 13/30



IP[yl: Notebook

To import a notebook, drag the file onto the listing below or click here.
/Users/mlunacek/Documents/tutorials/python/python_hpc/Python4Matlab

data analysis

dictionary and lab

functions and_lists

matplotlib

numpyTutorial

python4matlab
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http://127.0.0.1:8888/
http://127.0.0.1:8888/21a72d04-6922-4c16-a54c-cc8a4be77625
http://127.0.0.1:8888/6ae21e24-5d05-441f-9711-de0f850ea302
http://127.0.0.1:8888/0ede1e1c-3648-473d-b3de-b194cab0d128
http://127.0.0.1:8888/b53a42e4-8e0c-4e8d-ad6e-5b72237c6fef
http://127.0.0.1:8888/e65bf5e2-af04-430b-ae5e-f2a9444e8e05
http://127.0.0.1:8888/ef9e778a-1e5a-4bca-aa53-4af1f492a412

Lab and Break

Dictionaries
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Endthought

o E N T H O U G H T EPD repository | codeenthoughtcom | www.cipy.org | downloads | blog

SCICHTIFIC COMPUTING SOLUTIONS

PRODUCTS CONSULTING TRAINING SECTORS COMPANY CONTACT US

EPD Free 7.3 ===\ Your
alX ENTHOUGHT TRAINING

Access to
EPD Free installer downloads for edX "Intro ;
a0 Campntnr Selencn and Fragnaeuing® INTENSIVE PYTHON TRAINING COURSE the experts.

sridents Albuquerque, MM » |Janvary 28 - Feb 01, 2013
Austin, TX » February 25 - March 01, 2013
DOWMNLOAD } MODULES INCLUDED

Python for Scientists & Engineers 3-DAY
Interfacing with C/C++/Fortran 1-DAY
Introduction te Uls & Visualization I-DAY

REGISTER WOW: 512.536.10587

Enthought Python Distribution 7.3

EPD 104 packapes for analysis & visualzation

SUBSCRIBE

The Enthought Python Distribution provides a comprehensive, cross-
platform  environment for sciendfic computing with the Python

=

EPD Free 7.3

programming language. A single-click insaller allows immediate access o

over |00 libraries and tools. Our open source initatives include SciPy,

O T s e e, PRODUCTS MumPy, and the Enthought Tool Suite.

mtplithb, Traws & Chaco
DOWMLOAD

C)
EPDfree

We work with you to develop software for interactive data manipulation

and visualimtion. In addition to full application development, we also offer

T Sofeware Developer
Em short-term consultation to address critical technical computing needs.
MULTIPLE OPEMINGS

Cur areas of expertse Include peoscience, finamcial analysis, 3D

COMSULTING sandea A wd mcssume s el s b,

http://www.enthought.com/
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Anaconda

' View Your Cart

CONTINUUM

/" ANALYTICS Python Visualization and Data Exploration
Ay

Sy in f

Anaconda m

Download Anaconda
Completely free enterprise-ready Python distribution for large-scale data processing, predictive
analytice, and scientific computing

+ Cross-platform, tested and optimized Python packages for sophisticated science, math, engineering,
and data analysis. The installer includes the most popular packages and many more are available
i a POpEiir parigs J e Anaconda Add-Ons
from our onling repositony.
# Enhanced virtual environments: Mix-and-match different versions of Python, NumPy, SciPy and other

packages in isolated environments and easily switch between them (fully supports C/C++ extension Product Buy Try
modules, supporting C libraries, scripts, etc.) Leam more about the technical details.
# Easily download pre-built binary updates from Continuum’s free and premiem repositories Acoelecste $129.00 ys freo
+ Creats your own repositonies, to better manage development and deployment of Python projects in OPro $79.00 30-days free

VO Qroup oF COmpany.
+ When we say free, we mean it. You can redistribute Anaconda with your own tools and applications
as well, just say "powered by Anaconda” in accompanying material.
+ The platform, including the package manager conda, is completely free because:
+« We want to ensure that Python, MumPy, SciPy, Pandas, Matplotlib, Mumba, and other great
Python data analysis tools being produced can be used everywhare.

* Free for Academic Uise

l?

+« We want to give back to the Python community that we love belng a part of. HDW Can WE HEIp ’

+ We want to simplify the life of evangelists encouraging Python adoption. Cuestions about Anaconda or any of cur products
» [f you are wondering how we make money to keep Anaconda free --- products (web and and sarvices? Contact Lis.

desktop), consulting services, and training on top of Anacanda.

https://store.continuum.io/cshop/anaconda
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Github

I | ResearchComputing / python_hpc I Pull Roquest || & Unwatch |- | & 8tar | @ || P Fork | 0

Code Metwork Pull Requests o lssues o Wikl Graphs Settings

Example code and slides

# Clonein M@Vﬂ SSH | Git Read-Only  https://github.com/ResearchComputing/python_hpc.git  [Bl ResdeWrite access

I branch: master - Files Commits  Branches 1 Tags
python_hpec / ¥ ® 6 commits
added a few intro slides
thomasahauser authored 12 hours ago latest commit SBb4B8E1F4 B
B 01-introduction 9 days ago Adding new files [miunacek]
| 02-numpy 9 days ago Adding new files [mlunacek]
i 03-ipython 9 days ago Adding new files [mlunacek]
I 04-matplotlib 8 days ago Adding new files [mlunacek]
il 05_pandas _ 3 days ago pandas [mlunacek]

I PythondMatlab 12 hours ago added a few intro slides [thomasahauser)

https://github.com/ResearchComputing/python_hpc
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https://github.com/ResearchComputing/python_hpc

Lab

Go to the directory where you dowloaded the code
unzip the file
Navigate to Python4Matlab
Launch IPython Notebook
- ipython notebook

- dictionary and lab

IPvl: Notebook

To import a notebook, drag the file onto the listing below or click here. Maw Nolebook

Msers/miunacek/Documentsiutorials/pythondoython_4_matlab

f?f fjﬂ_]ff . Delete

dictionary_and_|ab Delete
nctions and i Dhilistes

pandas overview Delate
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IP[yl: Notebook

To import a notebook, drag the file onto the listing below or click here.
/Users/mlunacek/Documents/tutorials/python/python_hpc/Python4Matlab

data analysis

dictionary and lab

functions and_lists

matplotlib

numpyTutorial

python4matlab
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http://127.0.0.1:8888/
http://127.0.0.1:8888/21a72d04-6922-4c16-a54c-cc8a4be77625
http://127.0.0.1:8888/6ae21e24-5d05-441f-9711-de0f850ea302
http://127.0.0.1:8888/0ede1e1c-3648-473d-b3de-b194cab0d128
http://127.0.0.1:8888/b53a42e4-8e0c-4e8d-ad6e-5b72237c6fef
http://127.0.0.1:8888/e65bf5e2-af04-430b-ae5e-f2a9444e8e05
http://127.0.0.1:8888/ef9e778a-1e5a-4bca-aa53-4af1f492a412

Numpy and Matplotlib
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IP[yl: Notebook

To import a notebook, drag the file onto the listing below or click here.
/Users/mlunacek/Documents/tutorials/python/python_hpc/Python4Matlab

data analysis

dictionary and lab

functions and_lists

matplotlib

numpyTutorial

python4matlab
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http://127.0.0.1:8888/
http://127.0.0.1:8888/21a72d04-6922-4c16-a54c-cc8a4be77625
http://127.0.0.1:8888/6ae21e24-5d05-441f-9711-de0f850ea302
http://127.0.0.1:8888/0ede1e1c-3648-473d-b3de-b194cab0d128
http://127.0.0.1:8888/b53a42e4-8e0c-4e8d-ad6e-5b72237c6fef
http://127.0.0.1:8888/e65bf5e2-af04-430b-ae5e-f2a9444e8e05
http://127.0.0.1:8888/ef9e778a-1e5a-4bca-aa53-4af1f492a412

Lab 2

Numpy and Matplotlib
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IP[yl: Notebook

To import a notebook, drag the file onto the listing below or click here.
/Users/mlunacek/Documents/tutorials/python/python_hpc/Python4Matlab

data analysis

dictionary and lab

functions and_lists

matplotlib

numpyTutorial

python4matlab
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http://127.0.0.1:8888/
http://127.0.0.1:8888/21a72d04-6922-4c16-a54c-cc8a4be77625
http://127.0.0.1:8888/6ae21e24-5d05-441f-9711-de0f850ea302
http://127.0.0.1:8888/0ede1e1c-3648-473d-b3de-b194cab0d128
http://127.0.0.1:8888/b53a42e4-8e0c-4e8d-ad6e-5b72237c6fef
http://127.0.0.1:8888/e65bf5e2-af04-430b-ae5e-f2a9444e8e05
http://127.0.0.1:8888/ef9e778a-1e5a-4bca-aa53-4af1f492a412

Pandas

Data Analysis
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IP[yl: Notebook

To import a notebook, drag the file onto the listing below or click here.
/Users/mlunacek/Documents/tutorials/python/python_hpc/Python4Matlab

data analysis

dictionary and lab

functions and_lists

matplotlib

numpyTutorial

python4matlab
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http://127.0.0.1:8888/
http://127.0.0.1:8888/21a72d04-6922-4c16-a54c-cc8a4be77625
http://127.0.0.1:8888/6ae21e24-5d05-441f-9711-de0f850ea302
http://127.0.0.1:8888/0ede1e1c-3648-473d-b3de-b194cab0d128
http://127.0.0.1:8888/b53a42e4-8e0c-4e8d-ad6e-5b72237c6fef
http://127.0.0.1:8888/e65bf5e2-af04-430b-ae5e-f2a9444e8e05
http://127.0.0.1:8888/ef9e778a-1e5a-4bca-aa53-4af1f492a412

What did we learn?

- Python's syntax is clean
- Notebook, |IPython terminal
- Data structures

- Lists, dictionaries,

- humpy arrays

- pandas DataFrame
- Ways to act on these containers
- Plotting with matplotlib
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http://python.org/
http://ipython.org/notebook.html
http://ipython.org/
http://matplotlib.org/
http://docs.python.org/2/tutorial/datastructures.html
http://docs.python.org/2/tutorial/datastructures.html#dictionaries
http://docs.scipy.org/doc/numpy/reference/index.html
http://pandas.pydata.org/

What's next?

Find Start What's new Log in Sign up
o

IAEE-‘-UP

University of Colorado Computational Science and Engineering

Home Members Sponsors Photos Discussions More ~ Join usl

This is a University of Colorado sponsored group for anyone interested in high performance computing.

Join us and be the first to know when new Log in with Facebook to find out
Meetups are scheduled By creating @ Mestun account, vou aqres to the

SER

\‘
[

oSS ! What's new
Founded Feb 15, 2013 welcome'
& NEW MEMBER

Members 122

&= JOIN AND SUGGEST A NEW MEETUP clavton Korulaicjoines &
Group reviews 1 3 days ago
Past Meetups 5 W NEW COMMENT
- i Suggested 0 Past Calendar
Our calendar f Upcoming 0 99 Wanli Wu commented
on Pandas: Python Data ey
We're about: Analysls Library
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Llnks

Scientific Programming: scipy
- Parallel Computing
- |Python Parallel
- mpi4py
- Performance
- profiling

g

tho
tvpes

E

®)

- Templates: jinja2

- SQL database: sqglalchemy
- Websites: django

- Hardware Raspbery Pi
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http://www.scipy.org/
http://jinja.pocoo.org/docs/
http://www.sqlalchemy.org/
https://www.djangoproject.com/
http://www.raspberrypi.org/
http://ipython.org/ipython-doc/dev/parallel/
http://mpi4py.scipy.org/
http://docs.python.org/2/library/profile.html
http://cens.ioc.ee/projects/f2py2e/
http://cython.org/
http://docs.python.org/2/library/ctypes.html

References

- Python Scripting for Computational Science

- Python Snakes Its Way Into HPC

- Andy Terrel: Getting Started with Python in HPC
- Python Tutorial

- Think Python

- Enthought

- Anaconda

- Data Analysis with Python

Thank you!
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http://www.springer.com/mathematics/computational+science+%26+engineering/book/978-3-540-73915-9
http://www.hpcwire.com/hpcwire/2010-11-17/python_snakes_its_way_into_hpc.html
http://andy.terrel.us/blog/2012/09/27/starting-with-python/
http://docs.python.org/2/tutorial/
http://www.greenteapress.com/thinkpython/
http://www.enthought.com/products/epd.php
https://store.continuum.io/cshop/anaconda
http://shop.oreilly.com/product/0636920023784.do

