
Craig Bruce
EuroCUP IV

Getting webbed with 
OEChem

1 28th April 2010
Craig Bruce, DECS Scientific Computing



Why the web?

Everyone has a browser
not all equal…

Corporate environment – always available
Plug-ins not required
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http://upload.wikimedia.org/wikipedia/commons/7/70/Larus_smithsonianus_feet1.jpg


How should we deploy?

28th April 2010
Craig Bruce, DECS Scientific Computing
3



PHP, Perl or Python?

We use all 3
OEChem via Python SWIG bindings

PHP in MediaWiki
Perl for in-house pages
Python for in-house pages
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Apache to Python interface

Previously

Now

When using OEChem 1.7.2
Global interpreter lock
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Hivemind (current incarnation)
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Python 

Our language of choice, v2.6
mod_python no longer an option
Various web frameworks available/required
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http://zope2.zope.org/
http://upload.wikimedia.org/wikipedia/commons/4/42/TgGear.png
http://wiki.pylonshq.com/download/attachments/9011285/pylons.svg?version=1&modificationDate=1268919952663


“The Web framework for 
perfectionists with 

deadlines.

Django makes it easier to 
build better Web apps 
more quickly and with 

less code.”
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Enable mod_wsgi in Django

Add a project.wsgi file
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import os, sys

# Django Version
sys.path.append(‘/apps/django/Django-1.1.1')

# This project
sys.path.append('/apps/djangoapps/myproj')
os.environ['DJANGO_SETTINGS_MODULE'] = ‘myproj.settings‘

import django.core.handlers.wsgi
application = django.core.handlers.wsgi.WSGIHandler()



Enable mod_wsgi in Apache

<VirtualHost *:80>    

DocumentRoot "/apps/djangoapps/myproj/media/"    

ServerName myproj.astrazeneca.com:80  

Alias /media/ /apps/djangoapps/myproj/media/    

Alias /docs/  /apps/djangoapps/myproj/media/docs/    

<Directory /apps/djangoapps/myproj/media>    

Options FollowSymLinks Indexes    

Order deny,allow    

Allow from all    

</Directory>    
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Enable mod_wsgi in Apache cont.

# Run in daemon mode, touch project.wsgi to reload    

WSGIDaemonProcess myproj.astrazeneca.com processes=2 threads=15 
display-name=mod_wsgi_proj python-eggs=/tmp/.python-eggs    

WSGIProcessGroup myproj.astrazeneca.com    

WSGIScriptAlias / /apps/djangoapps/myproj/project.wsgi    

<Directory /apps/djangoapps/myproj> 

Order deny,allow

Allow from all

</Directory>

</VirtualHost>
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mod_wsgi

Use daemon mode

Avoid embedded

Refresh files by touching project.wsgi
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Apache Apache

One Apache instance for Django
Another to serve static files, e.g. media

Improves performance

Django “runserver” for dev very slow
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Open source software stack

LAMP
Linux
Apache
MySQL
Python

Django
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http://www.mysql.com/
http://www.python.org/
http://2.bp.blogspot.com/_xAIfJ-SEn2Q/SWjkBTcqXRI/AAAAAAAAAKI/ijMZZQZsraY/s1600-h/feather.gif
https://www.redhat.com/


Clustered software stack
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Application layer Database layer

http://www.mysql.com/
http://www.python.org/
http://2.bp.blogspot.com/_xAIfJ-SEn2Q/SWjkBTcqXRI/AAAAAAAAAKI/ijMZZQZsraY/s1600-h/feather.gif
https://www.redhat.com/
https://www.redhat.com/
http://eyesopen.com/about/events/cups-2010/cup11-program-details.html
http://eyesopen.com/about/events/cups-2010/cup11-program-details.html


Data Management 
High Availability 
Performance 
Data protection 

Components: Replicator, Connector
Master-slave replication
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CoDD – Compound Design Database

Design, Make, Test Cycle
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Why a wiki?

Web-based, so no client software to develop
Easy to prototype
Fast and easy to use
Easy to customise for our requirements
Can handle multiple simultaneous edits
Always up-to-date
Has all the history/version features needed
Can plug in OEChem for added functionality
It’s free
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CoDD entry
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CoDD

Collaboration between designers and chemists
More than a wiki (external reports)
Keeps track and organises

Crucially, does not design for you

Time spent on design reduces
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Real value
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CoDD - Perl
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142: Amide 
isosteres (1/6)



CoDD v2 – Design Tracker

MediaWiki base not suitable
Developed by a sole computational chemist over 6 months

Dedicated Django application is now in global use
500 users

Something for everybody

28th April 2010
Craig Bruce, DECS Scientific Computing
23



Internal Wiki - PHP

<smiles>O[C@@H](/C=C/c1c(nc(nc1c1ccc(F)cc1)
N(C)S(=O)(=O)C)C(C)C)C[C@@H](O)CC(=O)O|400|
Crestor</smiles>

MediaWiki Extension
Via Python
Internal database links
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OEHash

Implemented as MySQL UDF
C Toolkit
Now available as Python web service as well
Speed comparable
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OEHash python wrapper

from openeye.oechem import *

from oehashnum import *

mol1=OEGraphMol()

OEParseSmiles( mol1 , "Brc1ccccc1CCCBr" )

mol2=OEGraphMol()

OEParseSmiles( mol2 , "BrCCCc1ccccc1Br" )

oehashnum1 = OEHashNum( mol1 , Normalize )

oehashnum2 = OEHashNum( mol2 , Normalize )

>>> They're the same :  3049543336433740395
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Improved depictions

Currently GIFs, PNG available via Qt
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Hivemind to the rescue
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Conclusions

OEChem/Python toolkit opens web door

Build your own Python wrappers to C code

Flexible across multiple programming languages

Scalable over high availability clusters and hundreds of 
users
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Questions?
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