An introduction to
Python programming




The aim of this talk...

® A whistle-stop tour of Python

® |ntroduce basic syntax




Overview

® Python background

® History, popularity, current status

® A look at Python

® Syntax
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® Answer:

® YAPL -- Yet Another
Programming Language

® Fundamental features:
® Interpreted
® Dynamically typed
® Automatic memory management
® Departs from usual C-like syntax

® Emphasises productivity and
readability

Q:What is Python?

YOURE FLYING! _
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DYNAMIC TYPING?
WHITEGPRCE?

/ COME JOIN V5!

T LEARNED IT LAST PROGRAMMING
NIGHT! EVERYTHING IS FUN AGAIN!
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/ o NEW WORLD

HELLO WORLD 1S JUST N UP HERE!
print "Hello, world} BUT HOW ARE
YOU FLYING?
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I JUST TYPED
import ofﬂ’igmm‘tj
THAT'S 1T? /

... L ALS0O SAMPLED
EVERYTHING IN THE
MEDICINE CABINET
FOR COMPARISON.
(

RBUT I THINK THIS

|S THE PYTHON.

http://xkcd.com/353/
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Some history...

® (Conceived at the end of the 80s, initial
release in 1990

® (It's roughly the same age as Java!)

° Created by GLMdO Van Rossum
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Python these days...

Tiobe Programming Community Index

A very popular scripting language
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Extensively used at Google
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Google’s AppEngine supports Java
and Python

MNormalize

Teaching programming

- Java == PHP - (Visual) Basic Python JavaScript
—C == C++ C# Perl == Ruby




Python’s Strengths

® Elegant, intuitive, easy to learn syntax

® _.encourages readability

e _..and productivity







Running Python Programs

output from
execution

python

source file python interpreter

e The Python interpreter handles the work of running a Python script

® No explicit compilation

® Two ways of running Python code:
® From file: Python reads code from a file (e.g. myprog.py) and executes it

e Command line interpreter:The interpreter can be run as an interactive
shell



Syntax Comparison

Python




[Python Demo]




Numerical Computing in Python

® Mathematical packages

® NumPy
Arrays, matrics, and matrix operators

® SciPy

More functionality: optimisation, signal
processing, stats, ...

® MatPlotLib

Sophisticated plotting tools (MATLAB-like)

® Performance
® Very close to MATLAB (also interpreted)

® With some tweaking, can get close to C++

Language
Python
Python
Octave

Python

MATLAB
Python

Python

C++

Notes

Pure Python: no SciPy or
NumPy.

Pure Python with Psyco
(a JIT compiler).

Estimate.

Python + NumPy: Using
NumPy arrays instead of

vanilla Python.

Estimate.

Python + NumPy Blitz:
NumPy operations auto-

converted to C++ code.

Python + NumPy Inline:
Embed C++ in Python.

Pure C++

Time taken
(sec)

1500.0

1138.0

60.0
29.3

° http://www.scipy.org/PerformancePython
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Scalability and Performance
(The bad news)

® Vanilla Python can never match the performance of
compiled languages

® The default Python interpreter (CPython) can go
- wonky on multi-core systems without special care
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Things | Haven't Demonstrated...

® Language integration
e R, AppleScript, C++, ...
® C(lasses
® Supports multiple inheritance

o No strlct prlvate vs. publlc enforcement

7% ] 2 o 5 3 v 4 e TN Ly
oA o i S Ot AR s AL B LS LR AR A S e i A A
4 B v " . 9% . N
SR A «,-‘3- —_-*. « : ‘1.'.;.‘ T b

At
 Chot

--';«-:_'. i b 25 S el PP RIS Ny




Conclusions

® Pros:
® Quick to learn
® Promotes good practices
® Has great scientific support

® Quick to write -- elegant, intuitive syntax

- ® Integration with other languages
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Links

® Python is available for Windows, Linux, and OS X

®  http://www.python.org/download/

® There is also a 3 lecture introduction to Python on iTunesU
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Thanks for Listening

@ python' |

Any questions!



