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Education and Training

e 1997: Degree summa cum laude in chemistry under Prof. F. A. Gianturco at University “La
Sapienza”, Rome (IT). Dissertation title: “computation of Exchange forces in molecule-
electron collision processes”

e 2000: PhD in chemistry under Prof. R. Caminiti at University “La Sapienza”, Rome (IT).
Dissertation title: “Structures and processes in solid phase studied by mean of molecular
dynamics and X-ray diffraction”

Working Experience

e 1994-1995, 1995-1996: undergraduate lab assistant at University “La Sapienza” for the
course “Physical Chemistry”. In this context he taught: i) group theory for quantum
mechanics, ii) theoretical spectroscopy, iii) X-ray diffraction theory and iv) Fortran
programming

e 1999-2000: visiting research fellow of the group of Prof. Michele Parrinello, Max-Plank
institut fuer Festkoerperforchung, Stuttgart (GE)

e 2001.: visiting research fellow of the group of Prof. Roberto Car, Dept. Of Chemistry,
Princeton University, Princeton (NJ, US)

e 2001: Research Fellow of CASPUR, Inter-University Consortium for the Application of Super-
Computing for Universities and Research

e 2002- : staff member of CASPUR SuperComputing Centre

e 2003- : team leader of two scientific software projects: CMSapi and CMPTool. CMSapi is a
library of routines for atomistic simulations. CMSapi implements several molecular dynamics
(MD) and rare event sampling algorithms, classical and tight binding potentials and routines
to calculate standard properties (kinetic energy, stress tensor, etc.). CMPTool is a complete
program for atomistic molecular and rare event simulations of atomistic systems. CMPTool
uses CMSapi as MD engine (see https://cmsportal.caspur.it/index.php/CMPTool)

e 2006-: Project Officer of the European Science Foundation Forward Look “Computational
Science Forum: the Lincei Initiative.” The aim of this ESF Forward Look is to design and an
infrastructure for development, maintenance and support of scientific software at a
European level. The aim of this ESF Forward Look is also to create the political conditions
necessary to implement such an infrastructure. (see
http://cyberinfrastructure.caspur.it/index.php and http://www.esf.org/activities/forward-




looks/physical-and-engineering-sciences-pesc/current-forward-looks-in-physical-and-

engineering-sciences/european-computational-science-the-lincei-initiative-from-computers-

to-scientific-excellence.html).

Teaching Experience

2004- : organiser and teacher of a series of courses on Scientific and Technical Computing at
CASPUR

2005- : teaching assistant of Prof. Ciccotti for the course “Atomistic and Molecular
Simulations”, University “La Sapienza” and RomaTre, Roma (IT). DL_POLY has been used for
the lab sessions of the year 2007 course

2005- : Teacher of the course “Parallel and vector Programming” at the CASPUR “Summer
School on Advanced Computing” (see http://www.caspur.it/attivitaeservizi/scuolaestiva/, in

Italian)
2007- : organiser of the CASPUR HPC courses (see http://CorsiHPC.caspur.it, in Italian)

Programming skill

Expert on Fortran, C and mixed Fortran/C programming (for example, CMSapi library was
designed to be linkable from both Fortran and C/C++). He is also an expert on parallel
programming in MPI and OpenMP. CMPTool (see above) was parallelised adopting a 1D
domain decomposition scheme using MPI. At EWOMP 2003, he gave a talk demonstrating
how bad were the current implementations of reductions of arrays for molecular dynamics.
He also proposed an alternative algorithm based on the BLAS routine DGEMV (see
http://www.rz.rwth-aachen.de/ewomp03/OMPtalks.html#Agenda)

Expert on all kinds of current general purpose computer architectures: scalar, vector, cluster

and constellation. Dr. Simone Meloni started programming on a DEC Alpha serial machine
and since then continued programming on all the modern architectures for scientific
computing: IBM PWR2, PWR3, PWR4 and PWRS5 parallel computers equipped with IBM High
Performance switch, DEC/COMPAQ/HP Alpha equipped with ELAN interconnect, Intel PC and
[tanium clusters equipped with Myrinet and Gigabit network, AMD Opteron clusters
equipped with Infiniband interconnect, and NEC SX6 vector computer. Since 2002, He has
been member of the teams that evaluated vector and parallel machines for the CASPUR
consortium.

Thanks to his knowledge of programming techniques and computer architectures, he
proposed a reordering algorithm able to increase performance of MD simulations of a factor
2/3 (see “Efficient particle labelling in atomistic simulations”, J. Chem. Phys., 126 (2007),
121102). This method is also able to improve parallel performance of domain decomposition
schemes making unnecessary the packing/unpacking step.

Research interests

Rare events. Dr. Simone Meloni is collaborating with Prof. Giovanni Ciccotti of University “La
Sapienza” (Rome, Italy) on the study of hydrogenation/dehydrogenation processes in sodium
alanates using sampling techniques recently proposed by Prof. Eric Vanden Eijnden of New
York University (New York, US) (string method, temperature accelerated method, and single-
sweep method; the latter, recently discussed in group seminar in Rome, has not yet been
published).

Dr. Simone Meloni, in collaboration with Prof. Luciano Colombo of University of Cagliari
(Cagliari,Italy) is applying these methods to the problem of formation of silicon nano-crystal in



silicon rich silicon oxide matrices. These materials are promising for optoelectronics and solar
cells.

Dr. Simone Meloni is also continuing his collaboration with Prof. Roberto Car of the Princeton
University and Dr. Amedeo Palma of CNR (Italy) on organic semi-conductors.
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