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What about Python?

● An increasingly popular language for 
scientific programming.

● Also: web programming, teaching, etc.
● ACEnet provides support

– I'll show you the flavour of the language,
– what ACEnet provides, and
– how to do more with it

● Learn it at www.python.org

http://www.python.org/
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Invocation (at ACEnet)
$ module load python
$ python
Python 2.6.2 (r262:71600, May 26 2009, 
10:46:06)
[GCC 3.4.5 20051201 (Red Hat 3.4.5-2)] on 
linux2
Type "help", "copyright", "credits" or 
"license" for more information.
>>>

Or, "module load gcc python/2.7.2"
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Interactive use

>>> a = 1
>>> b, c = "two", 3
>>> array=[a, b, c]
>>> array
[1, 'two', 3]
>>> (array[0]+array[2])/2.
2.0
>>>

● Can use Python interactively:

● Like a calculator...
●...but with strings, lists, loops, etc. etc. etc.



  

Language features
>>> weights = {'H':1.008, 'C':12.011, 'N':14.007}
>>> weights['C']
12.010999999999999
>>> weightFile = open('atomic_weights')
>>> weightFile
<open file 'atomic_weights', mode 'r' at 
0x2a95854e00>
>>> weightFile.readline()
'H\t1.008\n'

● 'dictionary' aka associative array or hash
● objects (like the file) may have
    methods (like 'readline')

● "object oriented programming"



  

More language features
>>> for line in weightFile:
...     print(line.strip())
...
C       12.011
N       14.007
O       15.999
>>> 
● Indentation delimits blocks (e.g. loop bodies) 

● No annoying braces or parens
● Annoying spaces instead --- Take your pick...

● for loops:
● for thing in list: idiom very common
● for number in range(n): also common



  

Modules
>>> a, b = 3, 4
>>> c = sqrt(a*a+b*b)
Traceback (most recent call last):
  File "<stdin>", line 1, in <module>
NameError: name 'sqrt' is not defined
>>> import math
>>> math.sqrt(a*a+b*b)
5.0
>>> from math import sqrt
>>> sqrt(a*a+b*b)
5.0

● Lots of functionality in modules
●  We'll come back to this



  

Programs
$ cat filter1.py
# From a file of numbers, one to a line, discard
# values above 100 or below zero.
import sys
file = open(sys.argv[1],'r')
for line in file:
    n = float(line)
    if 0 <= n and n <= 100:
        print n
$ python filter1.py numbers
1.0
50.0
99.0
$



  

Calling external programs
# Call an external program (qstat, in this example) 
# and do something with the output.

from subprocess import Popen, PIPE

cmd = 'qstat -u *'
child = Popen(cmd.split(), stdout=PIPE)
linecount = 0
for line in child.stdout:
    linecount = linecount + 1
    if linecount % 10 == 1:
        print line.rstrip()
print "Line count: ",linecount

● Not as terse as Perl, but not too bad...



  

Python modules
Something for everyone

● numpy – matrix manipulation & numerics
● scipy – special functions, integration, 

optimization, interpolation, Fourier 
transforms, etc. etc. …

● Scientific Python – not the same thing
● matplotlib aka pyplot
● basemap – world maps under your data



  

matplotlib

from pylab import *

t = arange(0.0, 2.0, 0.01)
s = sin(2*pi*t)
plot(t, s, linewidth=1.0)

xlabel('time (s)')
ylabel('voltage (mV)')
title('It\'s a sine!')
grid(True)
show()



  

basemap

module load gcc python/2.7.2          http://matplotlib.github.com/basemap/users/examples.html



  

Installing modules

● We provide several modules
– See http://www.ace-net.ca/wiki/Python

● ...but you can also install your own
● Check out PyPI

– http://pypi.python.org/pypi
● General instructions are on our wiki (above) 

and here:
– http://docs.python.org/release/2.7.2/install/index.html 

http://www.ace-net.ca/wiki/Python
http://pypi.python.org/pypi
http://docs.python.org/release/2.7.2/install/index.html


  

Installing a module

$ module load gcc python/2.7.2
$ wget http://effbot.org/downloads/Imaging-1.1.7.tar.gz
 . . .
$ tar xzf Imaging-1.1.7.tar.gz
 . . .
$ cd Imaging-1.1.7
$ view README
 . . .
$ python setup.py install –home=~
$ python
>>> import Image
>>> im = Image.open("Images/lena.png")
>>> im.show()

Example:  PIL, "Python Imaging Library"

http://effbot.org/downloads/Imaging-1.1.7.tar.gz


  

ipython
● Brings some shell operations inside Python

● 'cd', 'ls', etc. at Python prompt
● tab completion

● Introspection: object_name?
● Edit - save - reload - run
● Built-in debugger
● Integrates several popular modules

● e.g. pylab



  

ipython --pylab
$ ipython –-pylab

In [1]: x = 10 + 2*randn(100)

In [2]: hist(x, 10)
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Example code

● On ACEnet clusters...
● brasdor
● courtenay
● fundy
● glooscap
● mahone
● placentia

● ...in /home/rdickson/public/demo/Python/
cp /home/rdickson/public/demo/Python/* .
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