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Roberto Porcù
Curriculum Vitae

Ph.D. Student in Applied Mathematics

Personal Data

Place and Date of Birth: Spoleto (PG), Italy | 22 June 1988

Address: Via Emilio Faà di Bruno 14, 20137, Milano (MI), Italy
Phone: +39 329 6999216
email: roberto.porcu@polimi.it

Skype ID: roberto.porcu88

Sex: Male

Work Experience

July 2013 - Sept. 2013 ESA - Summer of Code in Space (SOCIS) 2013
European Space Agency
Mentor organization: GNU Octave org.

Project name: Octave Geometric Integrators for Hamiltonian
Systems.
Blog: http://geointegratorssocis.blogspot.it

Main task: development of a new set of functions for multidi-
mensional geometric integration which adds new potentialities
to the Octave odepkg package. Geometric integrators are very
important for classical mechanics problems since they preserve
the energy and the other geometric properties of mechanical
systems, thus reducing numerical diffusion issues. Among the
new functions, the implemented spectral variational integrator
method is of relevant interest since it allows for arbitrarily high
order numerical schemes.

Link: https://sourceforge.net/p/octave/odepkg/ci/default/tree/inst

Mentor: Carlo de Falco (GNU Octave, Politecnico di Milano)
Mentor: Edie Miglio (Politecnico di Milano)
Mentor: Mattia Penati (Politecnico di Milano)

Oct. 2012 - March 2013 Stage at AgustaWestland S.p.A., Cascina Costa (VA), Italy
Helicopter design and manufacturing company

Main task: multi-GPU parallelization of a Fortran serial code
used to numerically simulate the brownout phenomenon
around a helicopter. Particles dynamics are considered in a La-
grangian way under the effect of the aerodynamic and grav-
itational fields. The parallelization is very effective and final
speedup, obtained on a 2-GPUs node, is about 290 X.

Mentor: Alessandro Scandroglio (AgustaWestland)
Mentor: Renzo Mosca (AgustaWestland)

mailto:roberto.porcu@polimi.it
http://geointegratorssocis.blogspot.it
https://sourceforge.net/p/octave/odepkg/ci/default/tree/inst
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Education

Nov. 2013 - Oct. 2016 Ph.D. in Applied Mathematics
Subject: Mathematical and Numerical Modeling of Plate Tectonics
Politecnico di Milano, Milan (MI), Italy

Dissertation title: “Three-dimensional nonlinear elasto-
visco-plasticity for finite strain deformations in geodynamic
applications”.

Main topic: development of a multithreaded parallel C++ code
based on the deal.II finite element library for the numerical sim-
ulation of continental rifting. According to the nature of the
problem a three-dimensional finite strain deformations regime
is considered and nonlinear elasto-visco-plastic rheologies have
been implemented. In particular the Kröner-Lee multiplicative
decomposition of the deformation gradient is taken into ac-
count and the exponential return map for the inelastic part of
the deformation is used. The purely nonlinear approach repre-
sents something new for geodynamic applications and has excel-
lent perspectives since it appears to naturally catch the classical
shear-bands patterns observed in continental rifts.

Advisor: Prof. Edie Miglio
Co-Advisor: Dr. Mattia Penati

Sept. 2014 23rd Summer School on Parallel Computing
Cineca, Segrate (MI), Italy

Topics: HPC architectures, MPI, OpenMP, MPI+OpenMP, CUDA,
OpenCL.

Link: http://www.hpc.cineca.it/content/23rd-summer-school-parallel-computing

Oct. 2010 - April 2013 Master’s degree in Mathematical Engineering
Subject: Computational Sciences for Engineering
Politecnico di Milano, Milan (MI), Italy
110/110

Dissertation title: “Numerical methods and programming
techniques for the acceleration of a non-interacting particles dy-
namical model” (in italian).

Main topic: multi-GPU parallelization of a Fortran serial code
for the numerical simulation of brownout around a helicopter.
The parallelization is very effective and final speedup is about
290 X. Derivation and analysis of an arbitrarily high order nu-
merical scheme based on spectral variational integrators. This
scheme is compared with other standard variational integrators,
like the semi-implicit Euler scheme which is implemented in the
brownout simulation code. Convergence and performance anal-
yses show that spectral variational integrators can provide a fur-
ther significative speedup to the parallel brownout simulation.

Link: https://www.politesi.polimi.it/handle/10589/78108?locale=en

Advisor: Prof. Nicola Parolini (Politecnico di Milano)
Co-Advisor: Dott. Mattia Penati (Politecnico di Milano)
Co-Advisor: Alessandro Scandroglio (AgustaWestland)

http://www.hpc.cineca.it/content/23rd-summer-school-parallel-computing
https://www.politesi.polimi.it/handle/10589/78108?locale=en
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Sept. 2007 - Sept. 2010 Bachelor’s degree in Mathematical Engineering
Politecnico di Milano, Milan (MI), Italy
105/110

Sept. 2002 - July 2007 High School Diploma
Liceo Scientifico R. Donatelli, Terni (TR), Italy
100/100

Publications

Under review

• E. Miglio, N. Parolini, M. Penati and R. Porcù. GPU parallelization of brownout simula-
tions with a non-interacting particle dynamics model. The International Journal of High
Performance Computing Applications.

• E. Miglio, N. Parolini, M. Penati and R. Porcù. High-order variational time integrators
for particle dynamics. Communications in Applied and Industrial Mathematics.

Conference presentations

• “Nonlinear elasto-plasticity for finite-strain deformations”, SIMAI2016, September 2016,
Milan, Italy.

Teaching Experience

• Academic Year 2015/2016:
1. Laboratory for the course of “Curves and Surfaces for Design” given by Prof. N.

Parolini at the Politecnico di Milano, Design Faculty, first year course, approx.
40 hrs and 190 students. Software used: POV-Ray.

• Academic Year 2014/2015:
1. Laboratory for the course of “Curves and Surfaces: a geometric-differential

analysis” given by Prof. E. Miglio at the Politecnico di Milano, Design Faculty,
first year course, approx. 40 hrs and 130 students. Software used: POV-Ray.

• Academic Year 2013/2014:
1. Laboratory for the course of “Curves and Surfaces: a geometric-differential

analysis” given by Prof. E. Miglio at the Politecnico di Milano, Design Faculty,
first year course, approx. 40 hrs and 120 students. Software used: POV-Ray.

Languages

Language Written Spoken
Italian mother tongue mother tongue
English advanced advanced Sept. 2009 - Toefl iBT 99/120 C1 level
Spanish intermediate intermediate
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Computer Skills

Programming languages Fortran, C, C++, Python
Parallel programming libraries CUDA, MPI, OpenMP, OpenCL
Operating systems Windows, Linux, macOS
Scientific software Matlab, Octave, Paraview, POV-Ray
Scientific libraries FEniCS, deal.II, FreeFEM++

Other informations

Driving license Class B
Travel availability Complete availability to travel for work.
Piano Certificate 5th-year Diploma in Piano released on Sept. 2004 by “Istituto

Briccialdi”, Terni (TR), Italy.

I authorize the processing of personal data contained in my curriculum vitae according to art. 13
of the Legislative Decree 196/2003 of Italian law.
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