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CompChem VO

• CompChem VO is running in EGEE production Grid 
since 2004 to support Computational Chemistry
applications app cat o s

• We contribute to the EGEE production Grid with 2 
clusters:

ce.grid.unipg.it  (LCG 3.0) 12 nodes (biproc) PIIIg pg
cex.grid.unipg.it (Glite 3.0) 8 nodes (biproc) Xeon

• To simplify the new users startup we made available• To simplify the new users startup we made available 
to all CompChem users a UI to access the Grid:
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ui.grid.unipg.it



The CompChem users 

Users per country
Country # of users Organization

Italy 12 Univ. Perugia, CNR-IMIP, ENEA, Univ. Palermo
Grece 7 FORTH Crete Univ of Crete ItalyGrece 7 FORTH Crete, Univ. of Crete
Spain 5 Univ. Basque Country, Univ. Barcelona, CESGA
Austria 4 Univ. Vienna, Univ. Innsbruk
France 3 CNRS

Italy
Grece
Spain 
Austria
France

Poland 1 Cyfronet
Sweden 1 KTH Royal Institute of Technology

United Kingdom 1 Imperial College London
Portugal 1 IRICUP

France
Poland
Sweeden
United 
Kingdom

Portugal 1 IRICUP
Cyprus 1 Univ. Cyprus

Lithuania 1 Univ Vilnius

Portugal
Cyprus
Lithuania

11 countries
37 users
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11 countries



COST in Chemistry D37 action: 
G idChGridChem

• Most of the CompChem users started the 
ll b ti i th COST i Ch i t D23 A ticollaboration in the COST in Chemistry D23 Action, 

called Metachem
COST i f th l t i i t t• COST is one of the longest-running instruments 
supporting co-operation among scientists and 
researchers across Europe with 35 member countriesresearchers across Europe with 35 member countries. 

• In the COST in Chemistry program has been recently 
activated the Action D37 called GridChemactivated the Action D37, called GridChem

devoted to deploy the most important computational 
chemistry codes in the Grid and the existing e-infrastructureschemistry codes in the Grid and the existing e infrastructures

• EGEE and CompChem VO will support the activities 
of the Action and new users are expected to join the
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of the Action and new users are expected to join the 
VO. 



CompChem Applications

• RWAVEP University of Perugia (Italy): provides a quantum time-dependent 
treatment for the evaluation of the reactive properties of molecular systemstreatment for the evaluation of the reactive properties of molecular systems.

• DL_POLY CCLRC (UK): performs the molecular dynamics simulation of complex 
systems. It has been designed to run in parallel and is a "de-facto" standard in the 
computational chemistry and computational biology communitiescomputational chemistry and computational biology communities.

• Columbus University of Vienna (Austria): is a collection of programs for high-level 
ab initio molecular electronic structure calculations (primarily for extended multi-reference 
(MR) calculations on electronic ground and excited states of atoms and molecules)(MR) calculations on electronic ground and excited states of atoms and molecules).

• NewtonX University of Vienna (Austria): is a general-purpose program package for 
excited-state molecular dynamics, including non-adiabatic methods (Tully's surface hopping).

• Venus CDSSIM T T h U i it (USA) V l l t th ti• Venus CDSSIM - Texas Tech University (USA) Venus calculates the cross sections 
and rate coefficients for elementary chemical reactions by simulating the collisions between 
atoms and molecules whose initial conditions are sampled using a Monte Carlo scheme.

• ABCtraj U i it f P i (It l ) ABCt j l l t th b bl f th t• ABCtraj University of Perugia (Italy) ABCtraj calculates the observables of the atom-
diatom reactions in gas phase. The events are generated using Monte Carlo techniques. The 
program is linked to a molecular virtual reality environment that shows in virtual monitors the 
outcomes of the simulation.
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……  and several user-developed codes  ……



Columbus

• Quantumchemical Ab-Initio Software for high-level 
C l l tiCalculations

• Very demanding on resourcesy g

• Set of (fortran-)executables

• Heavy usage of BLAS and LAPACK

• Parallel version available

htt // i i t/ l b• http://www.univie.ac.at/columbus



NewtonX

• Is an Ab-Initio Molecular dynamics packageIs an Ab Initio Molecular dynamics package
• Calls external program for energy-/gradient-calculation 

(Columbus Turbomole ) in each timestep(Columbus, Turbomole, ...) in each timestep
It may make hundreds of call
Must be installed on the same node of the externalMust be installed on the same node of the external 
program

C l l t i d d t t j t i (100 1000)• Calculates independent trajectories (100-1000)
Distribution to independent nodes (no inter-node 

i ti )communications)



Main characteristics of  CompChem 
applicationsapplications

• Both CPU-bound and I/O intensive jobs are presentBoth CPU bound and I/O intensive jobs are present
• Parallel jobs: some programs have been structured 

to run in parallel (MPICH APIs)to run in parallel (MPICH APIs). 
• Interactive jobs: GEMS needs in/outbound 

ti it ( t b 20000 25000)connectivity (portnumbers range: 20000-25000)
• We are implementing Web Services 

to prepare the input data and execute the programs on the 
Grid
to enable the users to interpret the information obtained 
from the simulations running on the Grid using Web3D 
and visualization tools
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and visualization tools



How to join CompChem VO
• Each partner may be involved at different levels (ranging 

from the case where the user uses the available softwarefrom the case where the user uses the available software 
for its own purposes to the case where a given laboratory 
promotes projects make available new programs etc)promotes projects, make available new programs, etc)

• Reference URL: http://compchem.unipg.it 
• The user must have a valid X.509 digital certificate and 

asks to join the VO through the URL: 
https://voms.cnaf.infn.it:8443/voms/compchem/webui/request/user/create

• After acceptance she/he access the Grid through a UI 
( i id i i )(UipnP, ui.grid.unipg.it, etc)

The CompChem Virtual Organization                       EGEE07, Budapest (HU)  Oct 1-5, 2007 9



http://compchem.unipg.it
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VO Software management

• To use the Grid efficiently we are pushing the 
h ibl f th d k tresearchers responsible for the named packages to use 

the available instruments to install the software in the 
EGEE sitesEGEE sites.

Local installation on each site of interest supporting the VO (not 
all sites have the right characteristics for a given package) 
Th il ti f th th t t hit tThe compilation of the program on the target architecture 
improves the performances
The dependencies of the program can be managed efficiently
The process is controlled by few VO members (experts in the 
named programs) 

• The procedure has been implemented for the Columbus• The procedure has been implemented for the Columbus 
program and will be extended to the more relevant 
programs available in the VO
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programs available in the VO



VO software management

The users responsible for the VO packages are part 
of the SoftwareManager groupof the SoftwareManager group
They can grant the permission to write on a system 
area reserved to the VO of each site No otherarea reserved to the VO of each site. No other 
special permissions are required
Th t th th StThe manager stores the source on the Storage 
Element, aentually making replicas of the file on 
several SEseveral SE.
She/he launches jobs on the selected sites that will 
i t ll d if th kinstall and verify the package.
She/he  modifies the VO tags to announce the 

il bilit f i th l t d itavailability of a given program on the selected sites.



One of the next computational 
campaignscampaigns



Some statistics: integrated N of 
jobsjobs
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Hours of CPU per week 
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Distribution of CPU time by  
disciplines and datesdisciplines and dates
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Chart of the cumulative CPU vs 
DISCIPLINE and DATEDISCIPLINE and DATE
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Chart of the cumulative CPU vs VO 
and DATEand DATE
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Conclusions

The CompChem VO users have proved to be 
very active and to achieve important goals 
using the EGEE infrastructure.g

UNIPG will become member of the EGEE III

CompChem and GAUSSIAN VOs will 
cooperate for developing new tools for the 
users

New users and programs are expected in the 
next months.


