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Scientific Programming ChallengesScientific Programming Challenges

• Large amounts of diverse and messy data
• Unclear project outcome / specifications
• Everyday new algorithms and tricks

• Scientists are no programmers!

• Culture of exchange and collaboration
• (and competition)



Proteins on the edgeProteins on the edge
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Molecular Dynamics SimulationsMolecular Dynamics Simulations



Free and bound ensemblesFree and bound ensembles➁

Chymotrypsinogen / Inhibitor

Ras / GAP

CDK2 / Cyclin

Lysozyme / Fv

Barnase / Barstar

HIV Nef / Fyn SH3

Uracil-DNA-Glycosylase / Inhibitor

[ Grünberg, Nilges, Leckner (2006) Structure 14, 683-93 ]
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Scientific Python LibrariesScientific Python Libraries •
http://scipy.org/Topical_Softw

are



Scientific Python LibrariesScientific Python Libraries

• SciPy, numpy, ScientificPython

• gnuplot, biggles

• pyPvm



SciPySciPy
• http://scipy.org



NumPyNumPy
• http://scipy.org

• multi-dimensional arrays

• C-coded – fast!

• all kind of number crunching and analysis



Plotting LibrariesPlotting Libraries
gnuplot.py
>>> import gnuplot as G

>>> G.plot( temperature )

>>> import gnuplot as G

>>> G.plot( temperature, press )



Plotting LibrariesPlotting Libraries
biggles – http://biggles.sf.net

import biggles
import numpy, math
 
x = numpy.arange( 0, 3*math.pi, math.pi/30 )
c = numpy.cos(x)
s = numpy.sin(x)
 
p = biggles.FramedPlot()
p.title = "title"
p.xlabel = r"$x$"
p.ylabel = r"$\Theta$"
 
p.add( biggles.FillBetween(x, c, x, s) )
p.add( biggles.Curve(x, c, color="red") )
p.add( biggles.Curve(x, s, color="blue") )
 
p.show() # X11
p.write_eps( "example1.eps" )
p.write_img( 400, 400, "example1.png" )



more advanced plotting examplesmore advanced plotting examples



[ Grünberg, Leckner, Nilges (2004) Structure 12, 2125-36 ]

... and more plotting... and more plotting



interactive programminginteractive programming

1. edit file

2. execute into buffer

3. interrogate result



from scripts to large projectsfrom scripts to large projects



pyPvm – ParellizationpyPvm – Parellization
http://pypvm.sf.net

from Biskit.PVM import TrackingJobMaster

class Master(TrackingJobMaster):

    ## Slave script that goes with this master
    slave_script =  ‘~/py/ExampleSlave.py'

    def __init__(self, *args, **kw):
        TrackingJobMaster.__init__(self, *args, **kw)

    def getInitParameters(self, slave_tid): 
       return {'progress_str':'slave calculating..'}

    def cleanup(self):
        pass

    def done(self):
        pass

... lower-level PVM interface

http://biskit.sf.net – Biskit/PVM ... high-level pypvm wrapper / 
                  M. Habeck & W. 
Rieping
from Biskit.PVM import JobSlave

class Slave(JobSlave):

    def initialize(self, params):
        self.params = params

    def go(self, dict):
        d = {}

        for id, val in dict.items():
            d[id] = val+1  ## do your calculation

        return d



BiskitBiskit

[ Grünberg, Nilges, Leckner (2007) Bioinformatics ]

http://biskit.sf.net



BiskitBiskit

[ Grünberg, Nilges, Leckner (2007) Bioinformatics ]



New Frontier: Synthetic BiologyNew Frontier: Synthetic Biology



What are Biobricks?What are Biobricks?



BiobricksBiobricks





What are Biobricks?What are Biobricks?
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BrickIt – Open Source BioBrick BrickIt – Open Source BioBrick 
managementmanagement

• http://brickit.sf.net



shared developmentshared development

brickit.wiki.sourceforge.net

bug tracking

local data but shared infrastructure & development

SourceForge
Create, Participate, Evaluate

source code repository

release management

brickit.crg.es

BrickIt

database

brickit.mit.edu

BrickIt

database

svn update

svn checkin



Python + Science = perfect matchPython + Science = perfect match

• Many libraries and tools – vibrant communities

• rapid prototyping – optimal for “discovery mode”

• interactive programming – optimal for data analysis

• smooth growth into well structured, large projects
• and ...
• ... because it doesn’t suck.
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