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SOMA2

CSC at a Glance
• Founded in 1970 as a technical support unit for Univac 1108
• Connected Finland to Internet in 1988
• Reorganized as a company, CSC – Scientific Computing Ltd. in 1993
• All shares to the Ministry of Education of Finland in 1997
• Operates on a non-profit principle
• Facilities in Espoo, close to Otaniemi campus (of 15,000 students and 16,000 

technology professionals)
• Staff 180
• Turnover 2008 19,6 million euros
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CSC’s Mission
• CSC, as part of the Finnish national research structure, develops and offers 

high-quality information technology services.

CSC’s Services
• Funet Services

• Computing Services

• Application Services

• Data Services for Science and Culture

• Information Management Services



SOMA2 is a gateway for computational drug discovery and molecular 
modelling

• SOMA2 is operated with WWW –browser
• Intuitive WWW –interface provides an easy access to computational tools.
• Offers a full scale environment from data input to result analysis.
• System is operated with user’s own user account and access rights.

• SOMA2 makes use of scientific applications installed in the computing system
• Uniform interface tools for applications.
• Automatic configuration and execution of applications.
• Different applications and tools can be integrated into application workflows.

• SOMA2 Software is open source
• Released in May 2007 under GNU General Public License (GPL).
• Current version: 1.3 Magnesium (3rd of September 2009).

SOMA2



SOMA2 was developed at CSC in the SOMA2 project (2002-2006)
• Tekes (National Technology Agency of Finland) DRUG2000 program.

• Organised and updated CSC’s (the Finnish IT Center for Science) modelling program 
environment to meet the standards in modern computer-aided molecular design.

• Promoted the use of computing tools in drug discovery research work in Finland.

SOMA2

FROM MOLECULES …      … TO PROTEINS …       …AND CELL-LEVEL ACTIVITIES



SOMA2 helps the users…
• No technical skills at all are required to use computational tools.
• Specific knowledge in Linux/UNIX systems not needed.
• Incompatible programs are integrated into seamless application workflows.
• Organisation, propagation and storing of computed data.
• Automates repeating work.
• Eliminates redundant work.
• Advanced users can benefit from automatically generated scripts.

…As well as the service providers
• Knowledge transfer and documentation in machine readable form.
• Steer the usage of the computing system.
• Heterogeneous computing system can be made invisible to the users.
• Centralise the maintenance of scientific programs.
• Automate repeating support routines.
• SOMA2 suits for both small and large computing infrastructures.
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Basic technical concept
• WWW –interface for configuring a scientific 

program is based on XML –description of 
the program.

• Different machine architectures are hidden.

• Automatic generation of program and 
platform specific configuration files.

• CML (Chemical Markup Language, 
http://cml.sourceforge.net) is used as 
internal data format (data transferred in 
XML).

• Unique computational workflows.
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Modular components of SOMA2
• A. WWW interface

• User authentication, input of molecular data, building the program configurations, 
performing database queries, creating a workflow and analysing the results.

– Tools: Perl, JavaScript, HTML, CSS.

• B. Workflow manager program Grape
• Execution, logistics and monitoring of program execution (2D XML graph).

– Tools: Java.

• C. SOMA2 capsules
• eXtended Markup Language (XML) description for attaching a scientific program to 

be used via SOMA2.
• Templates of program configuration files, command scripts for executing programs, 

batch queue system scripts and program output parsers.
– Tools: XML, shell scripts.

• D. Toolkit of helper applications
• Programs for molecule format conversions, building the execution files from the 

templates and managing the internal data.
– Tools: Perl, shell scripts.
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Modular program integration with generic configuration interface generation
• All information needed in integrating and executing a program is in SOMA2 capsule.
• Program configuration interface generated from description that is based on XML schema 

(“template”).
• Programming skills are not required to produce SOMA2 capsule for a program.
• Programs are easily added to be used via the SOMA2 –environment without a need to change 

SOMA2 program code itself.
• Expert user knowledge of a program can be saved in SOMA2 capsule.

Security
• System is operated with user’s own user account and access rights.
• Data is not accessible to the other users.

Flexibility
• Almost any molecular modelling program can be attached to be used via the SOMA2 –system.
• Only condition is that a program can be operated from the command line or through API.
• Programs can be executed interactively or via a batch system.
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SOMA2 is open source
• Initially open source released in May 2007.
• SOMA2 source code is licensed under GNU General Public License (GPL).
• All interested parties can install SOMA2 to their computing environment and make local 

applications easily available to the users.
• Downloads available from SOMA2 WWW –pages: http://www.csc.fi/soma.
• SOMA2 demo installation with limited features available at: http://soma2demo.csc.fi

Distribution contains example SOMA2 capsules
• Can be used as examples in creating own capsules

• obenergy (Open Babel single point energy calculator, http://openbabel.sourceforge.net).
• obgen (Open Babel 3D coordinate generator, http://openbabel.sourceforge.net).
• obprop (Open Babel molecular property calculator, http://openbabel.sourceforge.net).
• identity / identity_batch (SOMA2 test capsule).

SOMA2 capsules can be discussed in the development forum
• 32 SOMA2 capsules have been made for 14 different scientific programs at CSC.
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SOMA2
2D-Property (Sybyl module)

• Molecular properties that are based 
on the 2D structure.

3D-Property (Sybyl module)
• Molecular properties that are based 

on the 3D structure.
CORINA

• 2D – 3D coordinate conversion or 
multiple ring conformation 
generation.

ROTATE
• Rotamer generation.

AutoDock
• Ligand docking and scoring.

GOLD
• Ligand docking and scoring.

Overlay
• Flexible molecular alignment search 

tool.
BRUTUS

• Rigid molecular alignment search 
tool.

Volsurf (Sybyl module)
• Calculation on molecular descriptors 

and molecular response values.
Tanimoto similarity (Sybyl module)

• Calculation of Tanimoto similarity index 
against template.

Sybyl
• Calculations based of force field 

methods. Charges, energies and 
optimisation.

X-Score
• Rescoring of docked ligands with 

several scoring functions.
Gaussian 09

• Versatile quantum chemistry software 
package.

TURBOMOLE
• Versatile quantum chemistry software 

package.
GPAW

• Versatile DFT software package.



Model workflows
• User can choose a 

predefined workflow 
for specific task.

• Predefined workflow 
can still be freely 
modified.

• Possibility to save own 
workflows as a 
template.
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Input molecules
• Upload files from local 

computer.

• Sketch molecules 
within the user 
interface.
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Program configuration
• Easy configuration of 

programs with 
interactive web form.

• Useful help texts, 
reasonable default 
values, thresholds and 
requirements.

• Interactive parameter 
validation on web 
form.

• SOMA2 capsule 
includes configuration 
file templates for 
running a program.
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Workflow management
• Free navigation 

between steps.

• Insert, change and 
delete operation 
supported.

• Validation of the user 
constructed workflow.
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Result view
• Exportable 

spreadsheet like result 
view.

• Tools for sorting and 
filtering data.

• Save molecular data 
in different formats.

SOMA2



Result details
• Visualisation of the 

result molecules.

• Summary of computed 
properties.
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File manager
• Provides access to the 

file system.

• Basic file operations 
supported (browse, 
view, save).

• Access allowed only 
to user’s own SOMA2 
project directory.
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Future Improvements
• DCI integration

• Instead of regular batch scheduler, make use of Grid middleware.
• Users’ X509 certificate handling needs to be added.

• UI Enhancements
• Currently has “traditional” look and feel, incorporate more web2.0 components

• Enhancements in Data Logistics
• Data logistics is currently based on flat files, works fine but becomes inefficient when 

number of molecules is very large



Technical requirements
• Linux server

• Standard GNU utilities (gsed, awk, etc.).

• Java JDK 1.5 or later (http://www.sun.com/java) with additional libraries.
– JGraphT Java library (http://jgrapht.sourceforge.net).

• Apache ant build tool (http://ant.apache.org).

• Perl 5.8 or later with additional libraries.
– Perl core modules.
– XML::Twig (http://www.xmltwig.com).
– Template Toolkit (http://www.template-tookit.org).
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Technical requirements
• Passwordless SSH connections, shared disk system, user accounts

• Communication between server running SOMA2 and the computation platforms.
– Excluding “localhost”.

• The same user accounts must exist in both the server running SOMA2 and the 
computation platforms.

• Apache WWW server (http://httpd.apache.org) 
• User authentication (HTTP Basic, PAM, Cookie, etc.).
• SSL protocol for secure communication.
• Altered suEXEC module to enable CGI program execution as an authenticated user.

– Source code and instructions are available from the SOMA2 –WWW pages, see: 
http://www.csc.fi/english/pages/soma/downloads.

Client requirements
• WWW –browser (Internet Explorer, Firefox, Opera, Mozilla)

• JavaScript support enabled.
• Java Plug-in installed.
• Cookie support enabled (if cookie authentication used).
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Third-Party components
• Ext JS JavaScript library (http://www.extjs.com)

• All tables, popups and trees in SOMA2 user interface

• Open Babel (http://openbabel.sourceforge.net)
• Molecule file format conversions and property calculation.

• JDB (http://www.isi.edu/~johnh/SOFTWARE/JDB/index.html)
• ASCII data filtering tools.

• ChemAxon Marvin Java applets (http://www.chemaxon.com)
• Tools for building and visualising molecular structures.

SOMA2



Additional information
CSC – the Finnish IT Center for Science:

• http://www.csc.fi

SOMA2 –homepage and download site:
• http://www.csc.fi/soma

SOMA2 Demo (limited features, no authentication required):
• http://soma2demo.csc.fi
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