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With responsibility for the delivery of high 
performance computing resources,
GENCI’s aim is to ensure the widest possible
use of high performance computing to support 
the work of academic and industrial research teams.
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computing power. For this, the computing 
needs to be organized so that it can be dis-
tributed among the thousands of proces-
sors for simultaneous computing. 

And how will simulation develop  
in the future?
High performance computing allows us to 
ask questions that, not so very long ago, 
were unanswerable. In achieving this we 
need a careful and effective combination 
of models, resolution methods, computer 
resources and parallel computing capacities. 
Beyond its use for scientific questions, High 
Performance Computing (HPC) is an undoub-
tedly useful tool for industrial design and 
development. Simulation has, at least in part, 
replaced the systematic testing that has long 
been standard practice in technical develop-
ments. Tests are still carried out, but these 
are fewer and they are now guided by the 
use of simulation. Simulation makes it pos-
sible to analyze, control, compare, improve 
and optimize. One of the objectives of HPC-
based research is to use simulations to 
explore the “frontiers” and help prepare the 
design methods of tomorrow.
  SÉBASTIEN CANDEL

During the celebrations for GENCI’s 10th 
anniversary, you said that high  
performance computing represents  
a revolution for scientists?
We are all aware of Moore’s Law which 
states that computing power will double 
every 18 months. It has however been a 
parallel processing that has allowed us to 
make the most of the possibilities offered 
by the hardware and which is the revolu-
tion that I will try to illustrate now. With HPC 
(High Performance Computing), the compu-
tation is performed at “petaflops” levels of 
performance. Computing power is generally 
referred to in terms of “flops”, a quantity 
that represents the number of operations 
on real numbers, that is “FLoating-point 
Operations Per Second”. In the computers 
used for high performance computing, the 
number of operations (flops) is in the mil-
lion of billion per second range, a number of 
operations equal to 1,000,000,000,000,000 

(the figure 1 followed by 15 zeros!). This 
incredible power is achieved by bringing 
together within a single computer tens 
of thousands of computing cores. One 
of GENCI’s computers (Bull cluster tech-
nology) thus contains over 80,000 cores 
and a memory in excess of 320 terabytes 
(320,000,000,000,000 bytes). We then 
need to be able to use this extraordinary 
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2017 was the occasion for GENCI to celebrate its first 
10 years in existence, 10 years of results from numerical 
simulations at the very highest international scientific 
level. 

This anniversary highlighted the continuing need for 
resource building in the field of high performance 
computing, to continue to support the excellence of 
our research. In a context of firm budget control we 
have succeeded in obtaining a very significant increase 
in GENCI’s funding for 2018, the first on such a scale 
since its founding, enabling us to offer the scientific 
community computing power that matches with their 
needs. We are more than ever committed to increasing 
our shared national computing resources and to playing 
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Intercomparison Project) our community is 
working on the construction of new explana-
tory & predictive models.

And what is simulation going to offer  
the climatology community tomorrow? 
What are the challenges?
Climatologists will be able to do more com-
puting, store ever-more quantities of associ-
ated computational data and perform simula-
tions with more detailed horizontal resolutions. 
Architectures today are evolving and we need 
to be ready and able to use millions of com-
puter cores. In addition, in dealing with the 
sheer scale of Big Data and the volume of infor-
mation to process, Artificial Intelligence linked 
with HPC is a major tool. Deep learning (neu-
ron networks) for predicting extreme phenom-
ena in the meteorological field is one example 
here. We are also working closely with Météo 
France and it is more globally this whole com-
munity that calls on simulation and GENCI for its 
research work. We are ready to take on these 
challenges thanks to the critical level of scien-
tific commitment to the algorithmic, numerical 
and computational aspects. This is why GENCI 
must continue to evolve and invest.
  JEAN JOUZEL

What Is the link between climatologists  
and GENCI?
Ten years ago I was Director at IPSL, with around 
1,500 people in 9 laboratories, where part of the 
work was concerned with the climate including 
a hundred people working in a dedicated cli-

mate modelling unit. Right from the start, at 
that time, we were fully aware of the value of us 
being involved in GENCI and thus supported its 
establishment. As for me, I am interested in how 
the climate is evolving but my work is increas-
ingly looking into the past. I firmly believe this is 
where we will find a huge amount of data relat-
ing to the mechanisms being triggered in the 
context of climate change. There are lots of rele-
vant things here to learn about the future evolu-
tion of the climate, but we cannot see the future 
climate in an analogue past. The only way we 
can understand this evolution is by means of 
modelling. And climatologists need massive 
amounts of computing power for this.

What role did modelling have in the work of 
IPCC awarded the Nobel Peace Prize in 2007?
I am very much involved in the work of the IPCC 
(Intergovernmental Panel on Climate Change). 
This encompasses a great deal of intense col-
laborative work and is to a large extent based 
around modelling. This modelling is at the very 
heart of each IPCC report. For the 6th IPCC 
Report, my colleagues at IPSL will use 300 mil-
lion computing hours, this is 30  times more 
than for the previous report, and 10 times more 
storage capacity. Within CMIP6 (Coupled Model 
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This will make it possible to unify HPC investments at 
the European scale between Member States and the 
European Commission, whilst strengthening European 
technological sovereignty and its entire associated 
ecosystem. GENCI and PRACE will of course be fully 
involved in this joint collaborative enterprise, the details 
of which will be finalized in 2018.

I can assure everyone working to take GENCI and its 
high performance computing services forward, and 
everyone who uses these, that DGRI is wholly commit-
ted to helping them meet the major challenges we face 
ahead in this strategic field.
  ALAIN BERETZ

a full role within the European PRACE high performance 
computing infrastructure, where GENCI is representing 
France.

GENCI is at the very core of the digital transition to 
which France and Europe are committed, and for which 
access to high power computing is a critical element. 
Alongside its continuing and expanding provision of 
services to its existing partner scientific communities, 
GENCI will also need to support new research com-
munities, for whom this computing power has become 
a key factor for their competitiveness. 

Finally, France is fully committed, alongside its European 
partners, within the EuroHPC joint initiative project. 

JEAN JOUZEL,  
Member of IPCC, Nobel Peace Prize 2007

GENCI: at the very core  
of the digital transition

Climatology and  
high performance 
computing:  
Closely linked futures



A knowledge  
society is at the source 
of all personal growth 

and all economic 
development. 

As a public sector operator in the higher educa-
tion, research and innovation sector, GENCI’s largescale 
research infrastructure is proud of its role as a strategic 
vehicle with missions that help provide answers to the 
major challenges faced by science, responding to the 
social and the environmental aspects, climate change, 
the energy challenge, the factory of the future, health 
through personalized medicine, cybersecurity and pub-
lic sector decision-making. In 2017, an external analysis 
of the scientific and socio-economic impact of the use 
of HPC highlighted the benefits: as an annual average, 
600 research projects and 700 publications with impact 
indices above the average for their respective scientific 
fields.

The Member States of the European Union have unam-
biguously identified these issues of scientific and eco-
nomic sovereignty and competitiveness. GENCI rep-
resents France within a range of European initiatives. 
Its close collaboration with its national partners and its 
European colleagues is a commitment to maintain-
ing expertise. The inclusion of new partners is essential 
in confirming its role as the national HPC operator. The 
convergence of high performance computing, Big Data 
and artificial intelligence essentially means that we must 
be agile and have sufficient reactive capability to effec-
tively respond to the challenges thrown up by the digi-
tal revolution. 

In addition to the priority of ensuring the highest tech-
nological level for the supercomputers at the 3 national 
centers of GENCI’s shareholders, there is also a new chal-
lenge in the digital world: Training the human resources 
needed to take up these challenges, to handle the surge 
in new data uses and to help the human and social sci-
ences community in joining the fight.

2017 will have been a key year in preparing for GENCI’s 
investment in national and European initiatives. The 
announcement that the State is to increase the annual 
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investment in GENCI by €9 M is a sign of the raised 
awareness of the importance of HPC. 

GENCI’S STRATEGY
In responding to the challenges, GENCI has developed a 
strategy as follows: 
•   A strong presence in European initiatives (cf. pages 22-23): 

All developed economies are making huge investments 
in supercomputers and data processing. The Member 
States of the European Union recognize the importance 
of the triptych of “infrastructures, technology (processors), 
centers of excellence” (development of codes, software/
programs/big  data  processing)  as  the  pillars  for  the 
development of the European digital research space. 
GENCI is particularly active in the EuroHPC initiative, 
signed by France in March 2017, which is designed to 
create a funding model for the acquisition of exascale 
class supercomputers between 2010 and 2023;

•   A technology watch, coordinated with its shareholders 
in preparing the future. The Frioul computer at CINES 
and the Ouessant computer at IDRIS have made possi-
ble the testing of a range of technologies;

•   The launch of an analysis and the gathering of forecast 
requirements from among the communities;

•   The purchase of advanced equipment for the national 
centers with a focus on the complementarity of tech-
nologies and uses; with the evolution of its role GENCI 
is now acquiring the resources for processing and stor-
ing the computational data;

•   Collaboration  with  national  partners:  CERFACS, 
Renater, Maison de la Simulation and the Regional 
Centers (Mésocentres); 

•   Promoting  the  use  of  high  performance  computing 
among Alliances, research operators and the SME sec-
tor as part of the SIMSEO project, in partnership with 
TERATEC. 

NEWS ON THE GROUND IN 2017
The “Grands Challenges” Day on 7th December 2017 at 
CINES was an opportunity to demonstrate the benefits 
of the expansion of the Occigen computer to 3.5 PFlops, 
the most advanced in the GENCI inventory for this new 
year. At the end of 2017 TGCC commenced reception of 
the first Bull-ATOS elements for the Joliot-Curie super-
computers which should become the French contribu-
tion for PRACE in 2018. Finally, the consultation for the 
renewal of the computing facilities at IDRIS was launched 
at the end of 2017. 

The Users’ Forum held on 11th October 2017 helped to 
provide confirmation of users’ expectations and thus to 
further galvanize the teams at GENCI as they progress 
with the ongoing developments in the scientific service 
on offer. And all the hard work proved to be worthwhile 
thanks to the enthusiastic reactions seen at the GENCI 
exhibition hosted by CNRS in October, as part of the cel-
ebrations for GENCI’s 10th anniversary.

A largescale research infrastructure is made above all 
by the people who work in it, dedicated to their work 
supporting science. 2017 saw improvements made 
to the decision-making processes: a new Comité 
Technique (CT), changes within the Comité Consultatif, 
Administratif et Financier, and the creation of a Comité 
d’Orientation Stratégique des Investissements (COSI). 

An infrastructure is also a place: GENCI’s headquar-
ters moved in December 2017 to new offices which 
make it much easier to host the very many national and 
European level meetings needed for the success of our 
missions.
  PHILIPPE LAVOCAT
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GENCI is above all made by  
the people who work in it,  
and their dedication to work  
to support science.
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Alongside the continuing participation of Inria 
project teams in various projects overseen by GENCI 
and within the PRACE European ecosystem, 2017 was 
a year of particular interest in terms of the work of 
the Technology Watch Unit. This Unit is a truly unique 
instance thanks to which our project teams, specialized 
in designing the middleware and advanced algorithms 
for achieving life-size scales, can pre-test their software 
and application prototypes. They are thus able to gain 
favored  access  to  “top  level”  platforms  (Frioul  and 
Ouessant)  to  prove  that  their  runtime  supports  are 
working properly for heterogeneous machines, such 
as StarPU, and measure the associated performances in 
the sparse linear algebra libraries.

As far as Inria is concerned, the operation of this Unit has 
been a complete success and its role should therefore 
be expanded!  

www.inria.fr
 

 

FRANÇOIS SILLION,  
Director General, INRIA MARIA FAURY,  

Director for International and Large Scale  
Infrastructures Research, DRF, CEA 

2017 saw a wealth of scientific results made pos-
sible thanks to numerical simulation. Teams from CEA 
and CNRS were rewarded with an HPCWire Prize for 
helping explain why the sun’s magnetic field reverses 
every eleven years, and this was achieved thanks to 
the computing time allocated on the Curie computer 
through competitive calls from GENCI and PRACE.

In association with GENCI, CEA is getting ready for the 
future. Between now and summer 2018 a new genera-
tion ATOS/Bull computer will be providing 9 petaflops 
for the scientific community, at TGCC. In the longer 
term, we are preparing for the arrival of exascale, which 
requires control over all the elements in the value chain 
and continuous R&D work. This is a matter of sover-
eignty and of competitiveness, planned on a Europe-
wide scale, in a context in which both competitiveness 
and innovation are increasingly dependent on the 
capacity to simulate and use the huge volumes of data. 
An exciting roadmap for the years to come.  

www.cea.fr
 

 

GENCI as seen  
by its shareholders
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The founding of GENCI in 2007 made it possible for 
French research to reclaim its place in the global competi-
tion in terms of the use of high performance computing by 
means of the constant upgrading of the supercomputers at 
the three national centers. The computing power available 
to researchers has thus been multiplied x400 in 10 years 
and GENCI is engaged with its partners in a real game of 
catch-up in maintaining this pace, more than ever nee-
ded as high performance computing is now essential in all 
major scientific fields. The CPU (Conférence des Présidents 
d’Université) and through it all the universities it represents, 
is fully committed to playing its part in this effort with its 
national computing center, CINES, and the Occigen super-
computer it hosts. The success of the Grand Challenges 
2017 on Occigen also served to reveal the strength of this 
strategic partnership with GENCI in the field of high perfor-
mance computing. The University also has another critical 
role to play, that of providing the initial training for upco-
ming researchers. The day-to-day operation of Occigen 
is indeed only one piece of the much larger puzzle which 
also includes training our young researchers for high per-
formance computing. Just how many of today’s theses for 
instance involve the indispensable use of HPC? Ever more 
a reality, numerical modelling is now increasingly present in 
many laboratories and we need to train more and more of 
our students for the use of ever more parallel and powerful 
computer resources. The task ahead is huge, given the rapi-
dity of the evolution taking place, and this is why the CPU 
will continue work its hardest to support ESR in the use of 
the computing resources offered by GENCI.

www.cpu.fr
 

 

Extremely significant scientific advances are 
made possible thanks to the national computing 
resources of GENCI, which must remain competitive. 
Taking just one example, the lead story in the Nature 
journal of 8th February 2018: researchers from CNRS, 
École Polytechnique, CEA and Inria demonstrated using 
computing time at IDRIS and CINES, that a unique 
phenomenon could be controlling all solar eruptions: 
the presence of a reinforced “cage” in which a magnetic 
cord for which the modelling was able to predict the 
maximum energy released.
In addition to the scheduled updating of computers 
at IDRIS, CNRS is also looking to provide, through its 
Mission Calcul et Données and with the assistance 
of GENCI, a response to the inevitable convergence 
between high performance computing and the 
processing of massive data by making use of the 
acknowledged and complementary expertise of its two 
national scale centers, CC-IN2P3 and IDRIS.

www.cnrs.fr
 

 

MICHEL BIDOIT,  
Director of Institute of Information Sciences  
and their Interactions (INS2I)

JACQUES BITTOUN,  
Former Chairman of Paris-Sud University



The major challenges of  
the convergence of computing 
and big data processing

15 Member States and the European Commission are 
part of the EuroHPC initiative aimed at, among other 
things, bringing in 2 Pre-Exascale systems in 2019/2020 
and 2  Exascale systems in 2022/2023, some of them 
equipped with European technology; so let’s take a look 
at the 3 major challenges facing the HPC ecosystem.

BRINGING THE ENERGY USE OF 
SUPERCOMPUTERS UNDER CONTROL
The next decade will see the arrival of Exaflop/s com-
puters that will have an overall maximum “acceptable” 
electricity consumption of 30 MW (megawatts).
Supplying Exascale computers that are 100 times more 
powerful than Joliot-Curie using just 20 times more 
electricity  will  require  the  use  of  even  denser  (with 
“manycore” processors consisting of several hundred 
computing  units)  and/or  heterogeneous  (accelerated 
by graphic processors or  reprogrammable units) archi-
tectures. These constraints will have an impact on the 
associated  hardware  architectures  (memory,  storage, 
networks)  because  the  efficient  transfer  of  data  will 
require the maximum optimization of energy consump-
tion. These will impact on the computing codes, the 
programming models  and  the  transverse  tool  (solvers, 
pre/post processing, system tools) which will have to be 
adapted or rewritten in order to optimize the use of the 
available power.

MASTERING THE CONVERGENCE OF HPC, 
BIG DATA PROCESSING AND ARTIFICIAL 
INTELLIGENCE
The second challenge is linked with the flood of instru-
ment  (satellites,  telescopes,  sequencers,  microscopes, 
Internet of Things, etc.) and computational (3D simula-
tions, multi-physics, coupled multi-scale, sets, control of 
uncertainties, optimization, validation, etc.) data: absorb, 
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analyze, correlate correctly, process this big data, includ-
ing as appropriate the use of artificial intelligence, will 
require the application of very closely coupled comput-
ing and data processing resources within “converged” 
architectures. Extracting the value in a timely fashion 
from the new “black gold” of big data, will compel closer 
assimilation with the high speed networks as well as 
in-depth dialogue with the various scientific communi-
ties in order to understand and rethink how the data is 
managed from end-to-end, from the instrument to the 
data center.

AND NOT FORGETTING THE HUMAN!
The third challenge is to build expertise and to provide 
support as the changes occur to ensure that these new 
technologies and applications are understood, are appro-
priate and are used by all scientific communities. And this 
means developing training:
• Primary, for namely the so-called “bi-scientist” profiles 
bringing together both scientific expertise and HPC + 
data expertise;
• Ongoing training such as that provided within comput-
ing centers, Maison de la Simulation or CERFACS, for the 
programming and use of these converged architectures;
And strengthening the support/hands-on assistance for 
users, with each of the computing centers helping to 
install, configure, and launch the simulations, as well as 
(re)program the scientific applications to ensure that they 
are able to make optimum use of these new architectures.

These are thus 3 challenges at the core of the strategy of TGIR GENCI: anticipating breakthroughs by means of the Technology Watch Unit, 
providing the necessary range of high power computing and data processing resources, and helping the various scientific and industrial 
communities to make use of this strategic tool in taking up the major challenges facing science, innovation and decision-making.

STÉPHANE REQUENA,  
Technical and Innovation Director, GENCI



The outlook for 2020 – 2022 and 
the achievement of exascale within 
acceptable cost constraints mean 
there is a difficult road ahead.

Evolution of high performance 
computing and the Exascale 
challenge

The graph below shows how computing power of the 
Top500 has evolved, together with its energy consumption 
(in red and by Gflop/watt). It reveals the energy wall that 
along the road towards “Exascale” and the technological 
break in the surge from 6 GF/W to 30 GF/W, downwards 
limit on energy efficiency to hold the power required at 
33 MW. 

In achieving this objective and dealing effectively with the 
data flood, use will have to be made inevitably of combi-
nations of specific technological solutions (“manycores”, 
hybrid, FPGA) based around new architectures. 

This will naturally have a major impact in terms of the 
simulations used by the scientific communities. 

OBJECTIVES OF THE TECHNOLOGY 
WATCH UNIT
In helping French scientific communities get ready for the 
arrival of these new architectures, a national technology 
watch unit was created at the end of 2015. 

Bringing together some twenty experts from the 3 national 
centers, GENCI’s Shareholders, the Computing Group and 
Simulation House, it has 3 main objectives: 
•   The future, in identifying technologies that are suitable 

for further in-depth investigation;
•   Making available of small scale test systems for scientific 

communities;
•   The evaluation of performance and energy consumption 

measurement software.

CURRENT AND FUTURE WORK
Making available of the first 2 platforms in 2016 and a 3rd 
in 2018.

Ouessant Frioul Sept. 2018

Host IDRIS CINES CEA

Type of node
Open-
POWER

Intel KNL 
7250

ARM 64 
bits

Cores per node

Pwer8 + 4 
GPU nVIDIA 
P100 coupled 
with Nvlink

68 cores x86

Number  
of nodes

12 48

Peak power 246 Tflops 144 Tflops

These platforms are open to everyone through prepara-
tory access: www.edari.fr

 
HOLDING OF WORKSHOP EVENTS  
FOR SCIENTIFIC COMMUNITIES
6 training workshops were held at IDRIS, CINES and 
Simulation House with the code carriers for the leading 
scientific fields on FRIOUL and OUESSANT. The level of 
interest shown for these sessions has been an encour-
agement for the continuation of the work started by the 
Technology Watch Unit.
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Centers in constant  
evolution and latest  
generation supercomputers

12

THE NATIONAL COMPUTING CENTERS MESSAGES 

GENCI / 2017 Annual Report

2017 was, in terms of the current production configu-
ration at IDRIS, a very steady year, with a consistently 
exceptional level of availability. 2018 should be a similar 
year, alongside the ongoing preparations for the future. 
In close coordination with GENCI, the consultation for 
the replacement of the computing resources at IDRIS 
was launched last autumn, for a decision scheduled 
this summer and installation for the end of the year. In 
highlighting the technological choices to be made in 
terms of any accelerated partitions, IDRIS has continued 
to invest heavily in experiments with the two national 
technology watch unit prototypes, the Atos/Intel many-
core processor computer hosted by CINES and the IBM/
NVIDIA OpenPOWER and GPU processor computer at 
IDRIS.  

DENIS GIROU 
Director of IDRIS
IDRIS: CNRS center that hosts the ADA  
and TURING supercomputers

ADA 
82 Mh*

Allocated in 2017

OCCIGEN 
604 Mh*
Allocated in 2017

TURING 
804 Mh*
Allocated in 2017

CURIE 
276 Mh*
Allocated in 2017

1,518

1,247

849

434453
318233189

2,422

1,320

808
702

522
414

294

2010 2011

Hours requested Hours available

2012 2013 2014 2015 2016 2017

1,851

EVOLUTION IN REQUEST PRESSURE   
AND AVAILABILITY OF COMPUTING TIME  

(MILLION STANDARDIZED HOURS)

* Mh = million hours
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2017 saw TGCC complete the installation of its new sto-
rage environment. An initial phase, specifically dedicated 
to the CMIP6 project, was commissioned in summer 2017. 
Simulations carried out by researchers from IPSL using the 
Curie and then Joliot-Curie computers at TGCC, will thus 
be able to produce their 14 Pbs of data, in a high perfor-
mance environment. A close joint work between IPSL and 
the TGCC teams helped in defining conditions for its use 
that best match with the requirements.
The second phase of this renewal took place in the second-
half of 2017, ensuring it would be ready for the arrival of the 
new Joliot-Curie computer. This means users will have the 
space to store several tens of Pbs accessible from Joliot-
Curie, with a bandwidth of up to 150 Gb/s. The very first 
Sequana cells for Joliot-Curie were delivered at the end 
of November 2017. The installation work is set to continue 
until March 2018, for starting with the “Grand Challenges” 
in April and a start of production in July 2018.  

Lift-off Occigen2 and Frioul/PCP at CINES
2017 saw the start of full production for Occigen2, 
following the Grands Challenges campaign, thanks to 
which some ten projects were able to achieve signifi-
cant scientific advances, in the fields of fluid mechanics, 
astronomy, materials physics-chemistry and molecular 
dynamics. 50 million computing hours were thus used 
by researchers who presented their results during the 
final review workshop in December. R&D was also in 
a prime position at CINES this year, with the operation 
of two new KNL Frioul and PRACE PCP prototypes. An 
EoCoE symposium was also held to provide an update 
on energy optimization for the future supercomputers. 
CINES teams, in partnership with GENCI and Atos-Bull, 
are thus preparing for the future to best meet the HPC 
requirements of French researchers.  

CHRISTINE MÉNACHÉ 
Head of TGCC-CCRT
TGCC-CCRT: CEA center hosting  
the CURIE supercomputer

BORIS DINTRANS 
Director of CINES
CINES: CPU center hosting  
the OCCIGEN supercomputer

1.9
BILLION HOURS  
REQUESTED  
BY SCIENTISTS THROUGH  
THE DARI PROCEDURE

1.8
BILLION HOURS  
ALLOCATED  
BY THE THEMATIC
COMMITTEES 

3%
PROJECTS  
NOT SELECTED
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 MORE DETAILS 

What is high performance computing? 
What does it do? 
Watch the video on our YouTube channel
https://www.youtube.com/watch?v=F7O1dWkbl1g

What is a  
supercomputer?

We link thousands 
of PCs together...

.... these all then 
work simultaneously 
on the same 
problem, and we 

call this high 
performance 
computing.

Researchers enter their data into the computers  
which are then mixed by the simulation models which 
have themselves been programmed by laboratories  
or by computing centers.

The output will be a result that can then be used by  
the research teams.

WHAT IS HIGH PERFORMANCE COMPUTING?

What exactly  
is high  
performance 
computing?

3 minutes to understand 
high performance computing

It is used 
by all 
fields of 
science.
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Decision 
support

Applied healthcare 
research

By using numerical modelling of tsunami, 
we can visualize the impact of a powerful 
earthquake on Mediterranean coasts.

... today, thanks to advances 
in sequencers and also  
in supercomputers,  
this operation takes only  
a few days and costs less 
than $1,000.

It took 13 years 
and $3 billion 
to decode the 
human genome...

Applied research 
for aeronautics

Thanks to the 
analysis of flow 
dynamics in aircraft 
engines, we have 
managed to reduce 
the pollution 
emissions of the 
engines.

What is high 
performance 
computing 
used for?

How is high  
performance  
computing relevant 
to us?

Some examples:
•  Thanks to simulations linked with 

earthquakes, the speed of action and 
evacuation plans has been improved, 
helping save lives.

•  Research around fluid flows is helping to 
reduce pollution.

•  Faster diagnosis of strokes, made possible 
thanks to simulations, ensure more effective 
treatment for sufferers.

•  Safety has also been enhanced in car industry 
thanks to crash-test simulations carried out 
using high performance computing.

High performance computing 
is also an Eldorado for young 
researchers and engineers….
We need powerful computers 
and we need to train our  
bi-scientists of tomorrow  
to use this data.

In  
conclusion...

1.8
BILLION HOURS  
ALLOCATED BY GENCI 
IN 2017 (EQUAL  
TO 50,000 YEARS  
COMPUTING ON A PC)

TOP 5
FRANCE 
IS AMONG THE  
LEADING NATIONS IN 
THE INTERNATIONAL 
COMPETITION

2
KEY MISSIONS
•  Providing free computing time to our researchers,  

our industry labs and our start-ups at a national,  
as well as European, level.

•  Promoting high performance computing among  
students who will become tomorrow’s bi-scientists using  
high performance computing in their research projects.

Fundamental 
research

Gyrokinetic 
simulation of the 
behavior of a 
plasma confined 
in a tokamak.

©
 C

E
A

The challenges to be solved 
in the future need high  
performance computing:

Climate  
change

The fight against  
disease

Industrial  
innovation

Artificial Intelligence



10 years at the service  
of science

 THE USERS’ FORUM 
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communities and users in prospect of exascale or 
concerning the challenges thrown up by computational 
data.  

On 11th October 2017 GENCI held its 1st Users’ 
Forum dedicated to all national computing resource 
user communities. The event, held at the head offices 
of CNRS in Paris and retransmitted live on the internet 
by IN2P3, was attended by around 130 people including 
some 50 on the webcast.

Prepared in collaboration with the national computing 
centers (TGCC, IDRIS, CINES), the event was designed 
to be interactive, alternating between presentations 
of GENCI, scientific revelations, round tables and live 
contributions from the public, (including on the Internet 
via a dedicated chat).

Focused  on  three  themes  (“GENCI  and  the  commu-
nities”, “Strategy in France and Europe” and “HPC and 
Data”), the occasion was an opportunity for the various 
players in the field to share their points of view on the 
principal current issues for HPC.

In the context of the round tables led by the Chair of 
the Evaluation Committee and by representatives of the 
Users Committee, users, national and regional compu-
ting centers and Chairs of the Thematic Committees 
were able to talk with GENCI about the needs of the 

MORE DETAILS

The agenda, together with videos of the presentations and 
contributions during the day, can be found online at:

The website for the conference  
https://forumgenci.sciencesconf.org

Introduction to the Users’ Forum
GENCI 2017 by Philippe Lavocat 
https://www.youtube.com/watch?v=I8EV2YajBIk&list
=PLmcm2avk2QaEexztnBAeXWVIu6IxN3UnH

investment of 24 million euros. 

The French press was much taken 
with the announcement: BFM spoke 
of “France’s most powerful supercom-
puter” and l’Usine Nouvelle reported 
“France chooses Atos to build its most 
powerful supercomputer”.

News in the press

The Ministry for Higher 
Education, Research and Innovation 
and GENCI announced in June 2017 
the signing of a contract with the com-
puter maker ATOS Bull to buy a new 
supercomputer, dubbed Joliot-Curie, 
in the context of promoting French 
and European scientific and economic 
competitiveness, representing an 



 THE 10TH ANNIVERSARY GALA EVENING 

More than 250 people, including leading scientists attended  
the 10th Anniversary Gala Evening at the Collège de France.
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GENCI celebrated its 10th anniversary with a Gala 
evening at the Collège de France, Paris, on 12th October 
2017. The computing community turned out in large 
numbers for the occasion.
More than 250 people were in attendance, testifying 
to the strategic importance of high performance 

computing in terms of international scientific and 
industrial competition. GENCI’s shareholders highlighted 
just how successful the TGIR had been in fulfilling its 
missions and with its entry into its new decade, GENCI is 
ready for the next round of challenges, and in particular 
the road towards Exascale!   

Inspired by videos produced by new 
medias, such as Brut and Konbini, using 
Facebook, this new venture reflects 
GENCI’s desire to communicate with 
a much wider public, and explains to 
millennials the key role that simulation 
will have the future and that will make 
it possible to face up to tomorrows’ 
social challenges.

GENCI has produced a new 
video, under 5 minutes, to promote 
high performance computing among 
researchers, students and the general 
public. This video, available in French 
and English, was shown for the first 
time during the 10th anniversary Gala 
Evening at the Collège de France and 
then released on the social networks. 

The new Brut style GENCI video!

Watch the video on our 
YouTube channel

17



GENCI, 10 years of high  
performance computing
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To celebrate its 10th anniversary, GENCI created 
an exhibition entitled “GENCI, 10 years of high per-
formance computing”, with the aim of promoting the 
work of the scientists who have had the opportunity 
to use GENCI’s supercomputers, and more generally 
the advances in terms of research and the benefits to 
society. It was hosted by CNRS, from 10th October to 

8th November 2017. The first ten posters presented 
GENCI through its missions, its shareholders and the 
3  computing  centers  (CINES,  IDRIS  and  TGCC).  The 
core of the exhibition, with more than thirty posters, 
highlighted the largest French research simulations for 
science, innovation and decision support.  

 EXHIBITION OF GENCI POSTERS AT CNRS 

 MORE DETAILS 

To see all the posters  
in the exhibition,  
scan this QR code
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On 7th November 2017, a delegation from OPECST 
(Parliament Office  for Evaluation of Scientific Choices), 
led by Cédric Villani, visited CNRS for a guided tour led 
by Philippe Lavocat, CEO of GENCI, with Anne Peyroche, 
CEO of CNRS. There was considerable interest among 
the Deputies, who asked a great many questions, noting 
that high performance computing is impacting on all 
scientific fields, and is also acting as an accelerator for 
innovation in industry, the SME and start-up sectors, 
and is also a tool in decision support that was too often 
neglected.  

2018 Touring Exhibition, following on from the 2017 Exhibition
This touring exhibition will go from Grenoble to Reims between now and summer 2018, and then  
to a number of other places of exchange between Science and Society, in the regions and the Ile-de-France. 
Find all the tour dates at: www.genci.fr
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 VISIT TO THE EXHIBITION BY THE MEMBERS OF OPECST 

CÉDRIC VILLANI AND THE OPECST DELEGATION DURING  
THE VISIT TO THE EXHIBITION ON 7TH OCTOBER 2017.



Scientific successes on the  
international stage: highlights
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GENCI ON THE INTERNATIONAL STAGE
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GENCI had a stand at ISC and it was an oppor-
tunity to reach out to the European public with the first 
technical details of the Joliot-Curie supercomputer for 
research in France and Europe, as well as highlighting 
the involvement of GENCI in the latest PRACE2 program.

GENCI was also present at SC17, and for the third year 
in a row shared the CNRS IN2P3 Computing Centre 
stand alongside IDRIS. A number of leading exponents 
of HPC, such as Ken Mura and Jack Dongarra, came to 
visit the “French computing team”.

Other partners and shareholders were also represented 
at SC17; Inria and CEA each had a stand, and CEA had 
a panel dedicated to the Joliot-Curie supercomputer.

Finally, as every year during SuperComputing, the 
prestigious journal HPCWire awarded its prizes cov-
ering  a  wide  range  of  categories  (use  of  HPC  in  life 
sciences, energy, the achievement of the year, best 
techno,  technos  to  watch,  etc.).  GENCI  was  once 

GENCI has always been active  
on the international stage,  
with a noteworthy presence  
at two leading world events  
in the field of high performance 
computing: ISC (18th to 22nd June  
in Frankfurt, Germany) and SC17  
(12th to 17th November in Denver, 
USA).

GABRIEL HAUTREUX, HIGH PERFORMANCE COMPUTING ENGINEER, 
GENCI AND EUROPEAN HPC REPRESENTATIVE IN TOKYO.



GENCI / 2017 Annual Report

As part of the international 
“Impacts of extreme scale computing” 
symposium held on 2 November 2017 
in Tokyo by the HPCI consortium (High 
Performance Computing Infrastructure, the 
equivalent of GENCI in Japan), GENCI was 
invited as a European HPC representative. 
Presentations were given by the 4  major 
players in HPC: USA, China, Japan and 
Europe. A presentation of Europe’s comput-
ing resources and the integration of GENCI 
into the HPC landscape as defined by 
PRACE was given by Gabriel Hautreux, HPC 
Engineer at GENCI.

This event was an opportunity to discuss 
the international challenges in terms of 
computing. Even though the words on 
everyone’s lips was “exaflop computer”, 
Europe was able to stand out thanks to 
its levels of interest around important 
areas of the current HPC scene, including 
the training of researchers in the field of 
HPC and data, one of the key elements 
for deriving maximum benefit from future 
architectures. A European cloud project 
was also raised, highlighting the challenge 
of computing for all European researchers, 
whether they had long-term HPC needs or 

needed computers ready to meet instanta-
neous requirements.

This meeting was an occasion to continue 
building strong links with Japan and HPCI, 
structurally very similar to GENCI, and with 
lessons that we could apply in developing 
our work.

again a winner in the context of the Top HPC-Enabled 
Scientific Achievement prize. For revealing the secrets 
of solar cycles, the French teams at CEA, CNRS and the 
Université Paris Diderot as well as GENCI received an 
award for the use of HPC in fundamental sciences, in 
the company of the Harvard-Smithsonian Center for 
Astrophysics and the University of Montréal.

Published a few months before in July 2017 in the 
Science journal, this major discovery, triggering world-
wide interest, in terms of understanding the origin 
of the magnetic fields of stars would not have been 
possible without the simulations performed on the 
GENCI Curie and Compute Canada supercomputers. 
The researchers were indeed able to explain why the 
magnetic field of the Sun reverses every 11 years. The 

GENCI ATTENDING SC17 IN DENVER.

scientists demonstrated the existence of a strong retro-
action between the star’s magnetic field and its internal 
rotation profile, whose temporal modulations ultimately 
determine the length of the cycle.   
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GENCI in Japan



2017: A rapidly changing  
European numerical landscape
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GENCI IN EUROPE
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GENCI REPRÉSENTANT EUROPÉEN DU HPC À TOKYO.

Following the signing of the PRACE2 agreement, a 
variety of structural European initiatives in the field of 
high performance computing and data were announced 
by the European Commission. The European Cloud 
Initiative  (ECI),  with  its  2  pillars,  EDI  (European  Data 
Infrastructure)  and  EOSC  (European  Open  Science 
Cloud)  defined  its  objective  as  offering  researchers, 
industry, the public sector and eventually European 
citizens:
• access services,
• processing services,
• storage services,
• data exchange services,

bringing together the research infrastructures, 
computing  Infrastructure  (PRACE)  and  the  data  and 
network  Infrastructure  (GEANT,  European  research 
network operator, represented in France by Renater).

Celebrating the 60th anniversary of the Treaty of Rome 
on 23rd March, 7 countries, including France, and 
the  European  Commission  (since  joined  by  8  other 
countries),  signed  the  EuroHPC  declaration.  This 
declaration is aimed at creating a common financing 
tool (known as a Joint Undertaking) for:
•  the  purchase  of  2  pre-Exascale  systems  (100  to 
500  PFlops  peak  power)  towards  2020/2021  and 
2 Exascale systems towards 2022/2023;

•  and leading the development of research projects in the 
field of European HPC application and technologies.

France  (together  with  Germany,  Spain  and  Italy) 
has launched a project entitled PPI4HPC aimed at 
evaluating a procurement tool (Public Procurement of 

Innovative solutions). The objective of this project is the 
joint procurement of innovative solutions in the field 
of HPC. GENCI supported by CEA, has been chosen as 
coordinator of the purchase group for this procedure 
in order to facilitate the expansion of the computing 
capacities of TGCC in 2019.

In September, the EXDCI (Extreme Data and Computing 
Initiative)  project  launched  its  technological  roadmap 
(ETP4HPC  Strategic  Research  Agenda)  and  a  new 
version of the PRACE Scientific Case will be published 
in early 2018. This EXDCI project also brings together 
the computing needs of the academic and industrial 
communities for the period 2018 to 2023.  

 A TURNING POINT FOR  
 HIGH PERFORMANCE COMPUTING  
 AND DATA IN EUROPE 

SIGNING OF THE PRACE2 AGREEMENT.



On 25th March 2017, the PRACE Council 
unanimously voted to start the second 3 year 
phase  (PRACE2)  for  the  PRACE  European  research 
infrastructure.

This agreement again provides computing resources, 
hosted by its members, that can be used by European 
academic and industry researchers. These are allocated 
for periods of between 1 and 3 years through biannual 
project calls; projects are selected on the sole criteria 
of scientific excellence, subject to the publication of 
the results (open research).

The novelty with PRACE2 arises from the fact that 
there are now 5 hosting members, Germany, Spain, 
France (represented by GENCI), Italy and Switzerland, 
who can offer  total power  in excess of 70 PFlops  (in 
2017),  10  times  the  power  available  in  France.  This 
shows ample evidence of the benefits of sharing our 
resources to ensure we remain competitive against 
countries such as the United States, China and Japan.

One of these challenges is the ability to maximize the 
use of this high level of available power. In addition 
to the computing resources, PRACE2 provides support 
services for scientific communities to migrate and 
optimize their applications on its architectures.

This support is delivered by the so-called High 
Level  Support  Teams  (HLST) working within  the  host 
members and financed by the non-hosting PRACE 

partners. The HLST in France consists of 5 people 
working at TGCC, IDRIS, Maison de la Simulation and 
GENCI.

Additional services for training, information 
distribution, prototyping for new tools and assistance 
for  new  communities  (including  the  SME  sector) 
are also available and co-financed by the European 
Commission and the 25 partners.   
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 PRACE 2: A NEW STEP  
 IN THE EUROPEAN HIGH PERFORMANCE  
 COMPUTING INFRASTRUCTURE! 
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New users confirm  
their interest in access  
to computing time
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GENCI IN FRANCE 
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The LPPic2D code is a massively parallelized 
particle-in-cell type code developed at LPP for simu-
lating the physics of plasma propulsion. Being able to 
use the resources of GENCI has enabled us to simu-
late a large number of physical cases for an improved 
understanding of the transport of electrons and ions 
through a magnetic field under propulsion conditions. 
These results have been the subject of presentations at 
a number of international conferences and of an article 
submitted to the journal Plasma Sources Science and 
Technology.

ROMAIN LUCKEN,  
Second year Doctorate 
student at the Laboratoire 
de Physique des Plasmas 
(LPP)
UMR 7648 CNRS  
École polytechnique.

THIERRY PELLARIN,  
Researcher 
UM 5564-LTHE CNRS, 
IRD, Grenoble-Alpes 
Laboratoire d’études des 
Transferts en Hydrologie 
et Environnement

After working for many years using laboratory 
servers and the Grenoble regional computer center 
(mésocentre),  we  were  allocated  hours  for  the  first 
time on GENCI’s computing resources in 2017. Access 
to petaflop supercomputers allowed us to carry out 
a high resolution simulation, at around 1  km², of the 
water cycle dynamic in West Africa, by including aqui-
fers, soil humidity and surface water (rivers and lakes). 
Following the initial phase of refining the model and 
tests on more than 8,000 cores, we will be able to 
perform a simulation of a complete hydrological year 
in 2018.



25

GENCI / 2017 Annual Report

GENCI has 2 access procedures:

You are a new user, 
and not very familiar with national supercomputers? 

You would like to migrate and test your code on new architec-
tures in order to prepare to submit a future DARI dossier?

Throughout the year, using a simplified and accelerated pro-
cess, the preparatory access procedure allows to apply for 
small amounts of time on one of the national supercomputers, 
valid for a 6 month period.

It can all be done online at: www.edari.fr 
•  Create your user account and connect to submit a preparatory access application, or a DARI dossier when a project call is 

open.
•  For each DARI project call, go to the home page of the site to get the documentation on the computing hours available, the 

computers accessible and the project call timetable.

Access to GENCI’s computing resources is open free of charge to all academic or industrial lab users wishing to carry out scientific work 
relating to a public research or higher education service mission. The results obtained in this context must be published at the end of the 
allocation period.

You have previously used high 
performance computing 

and would like to access large amounts of computing time?
GENCI organizes two project calls a year through the DARI 
(Demande d’Attribution de Ressources Informatiques) proce-
dure for an allocation of computing time, valid for one year:
•  A project call in January - February for an allocation of com-

puting time for use between May and April of the following 
year;

•  A project call in June - July for an allocation of computing time 
for use between November and October of the following year.

When a project call is opened, you can:
•  Submit a new dossier, or renew a previous dossier;
•  Submit a request for a supplementary allocation for your  

current dossier, selected during the previous project call.

Jan. 17 Nov. 17 May 18 Nov. 18 May 19

Allocation A1 Allocation A3 Allocation A5

Allocation A2 Allocation A6

Supplement A2 Supplement A3 Supplement A4 Supplement A5

Allocation A4

Project calls A4

Project calls A5

How to apply for computing time:  
DARI campaign and process

The DARI allocations timetable



SiMSEO,  
numerical simulation 
for the SME sector

SISMEO, NUMERICAL SIMULATION SUPPORTING THE SME SECTOR
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Launched in mid-2016 by GENCI and Teratec as 
part  of  the  PIA  (Programme  Investissement  d’Avenir), 
the SiMSEO program aims at supporting VSME, SME and 
mid-sized French innovators in their use of numerical 
simulation. 
As part of the “proximity support” initiative coordinated 
by GENCI, the second period of action came to an end 
in September 2017. 

SME/MID-SIZED INDUSTRIAL  
SECTORS SUPPORTED
•   Design of medical devices and data analysis,
•  aeronautics,
•  wind, energy sector,
•  telecommunications,
•  climate engineering,
•  meteorology,
•  modelling of atmospheric pollution,
•  waste processing,
•  management of urban water,
•  process engineering,
•  additive production,
•  manufacture of sports equipment,
•  design of industrial pumps,
•  electricity transmission systems,
•  open data,
•  science outreach,
•  as well as advice on innovation.

Services delivered balance sheet

€78,305
50 man hours of expertise 
205,192 computing hours distributed
Average cost per company: €6,525 
with €3,263 payable by the company 

2020 target: 600 SMEs supported.

Presence at Trade Shows

• Techinnov (23rd February 2017 in Paris-Orly)
• BigData 2017 (6th and 7th March 2017 in Paris)
• SIDO (Salon Internet des Objets) (5th April 2017 in Lyon)
• Forum 5i (1st June 2017 at WTC in Grenoble)
• Forum Teratec (27th-28th June 2017 in Palaiseau)
• SQY Business Day (5th October 2017 in St-Quentin-en-Yvelines)
• Les Rendez-vous Carnot (18th and 19th October 2017 in Paris)

862
SMES REACHED  
INCLUDING 547 BETWEEN 
OCTOBER 2016 AND 
SEPTEMBER 2017

51
OPERATIONS STARTED  
SINCE MID-2016  
(23 IN PERIOD 2) 

12
PROJECTS LAUNCHED  
SINCE MID-2016  
(10 IN PERIOD 2)



EQUIP@MESO, LINKING THE REGIONAL COMPUTING CENTERS

Equip@meso,  
a link to the regional  
computing centers

SISMEO, NUMERICAL SIMULATION SUPPORTING THE SME SECTOR
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The  aim  of  the  Equip@meso  project  (2010-2019)  is 
to develop the resources and interactions within the 
15 regional computing centers (mésocentres). Following 
an initial investment phase, the project focusses now on 
the structuring and scientific animation initiatives, in par-
ticular through:

•   the  organization  of  the  5th “mésochallenges” Day, in 
Paris on 28th September 2017 during which 9 scientific 
excellence projects were presented, including several 
R&D projects carried out in collaboration with SMEs;

•   the  continuity  of  deployment within  the  Equip@meso 
network, started in 2016 with Renater, the PerfSONAR 
network antennae for the analysis and supervision of 
the network links and the improvement of the quality of 
service for its users.

Note that Equipex Equip@meso was the subject in 2017 of 
waypoint by ANR, Agency for National Research (including 
a hearing by an international panel) as part of which the 
achievements and expertise of Equipex were highlighted.

A  Aix-Marseille Université  
University of Aix-Marseille

2  Université de Bordeaux 
University of Bordeaux

C  Université de Bourgogne  
University of Bourgogne

D  CRIANN (Rouen) Centre Régional Informatique 
et d’Applications Numériques de Normandie 
Normandy Regional IT and Numeric Applications 
Centre

E  Université de Franche-Comté 
University of Franche-Comté

F  Université Joseph Fourier de Grenoble (Ciment) 
University Joseph Fourier in Grenoble

G  Université de Lyon (FLMSN) – Fédération Lyonnaise 
de Modélisation et Sciences Numériques  
University of Lyon – Lyon Region Federation of 
Modelling and Numeric Sciences

H  Maison de la Simulation  
Simulation House

I  Université de Montpellier 2 (MESO@LR) 
University of Montpellier 2 (MESO@LR)

J  Université d’Orléans 
University of Orléans

K  Paris sciences et lettres  
(dont Observatoire de Paris) 
Paris Sciences and Letters (including Paris 
Observatory)

L  Université Pierre et Marie Curie (ICS) 
University Pierre et Marie Curie (ICS) (Institute  
of Computing and Simulation)

M  Université de Reims Champagne-Ardenne 
(Romeo) 
University of Reims Champagne-Ardenne 
(Romeo HPC cluster)

N  Université de Strasbourg 
University of Strasbourg

O  Université de Toulouse (Calmip) 
University of Toulouse (Calmip)

Initial partners

Member partners

A

D

C

B

E

F
G

H

I

J

K
L

M

N

O
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The rate of renewal  
of computers must make  

it possible for French 
teams to remain at the 

very highest level in 
terms of international 

competition.

This first year as Chair of GENCI’s Evaluation 
Committee has allowed me to see just how good the 
work of the Committee is.

Given the high level of pressure from very strong 
dossiers in all fields, the chairs of the Thematic Panels, 
the centers managers and the team at GENCI are 
working extremely hard to optimize the use of the 
national computing resources. The pressure however 
remains high and it is important that the renewal of 
computers can continue at a rate that allows French 
teams to remain at the very highest level in terms 
of international competition. This renewal must be 
carried out with the aim of finding the best responses 
to the requirements of the various communities.

We have been able to launch a review into the 
requirements of the various communities with the 
chairs of the Thematic Panels in the context of the 
renewal of the computers at IDRIS.

The Users’ forum at the end of 2017 was also an 
opportunity to improve dialogue with users. It 
highlighted the importance of user support at all 
levels, in particular given the increasing complexity of 
use of the architectures, as well as a need to facilitate 
and increase the transparency of use for the various 
national centers and the various tiers of the computing 
ecosystem pyramid.   

SYLVIE JOUSSAUME,  
Chair of GENCI Evaluation Committee
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On the 10th anniversary of GENCI, an independent 
impact study of the GENCI Large Scale Research 
Infrastructure on scientific production was carried out. 
The Web of Science helped identify a corpus of 4,324 
published articles between 2007 and 2016, mentioning 
the allocation of time on the national computers.

The metrics of the publications makes it possible to 
analyze the global impact of research that has bene-
fited from these computing resources. The detailed 
report can be obtained from GENCI: it has been supple-
mented with a socio-economic impact study (see page 
44). These are the main features of its findings:
•  Sustained production with 700 articles a year.
•   A high citation rate: 15.6 citations per article (France 
average: 11.4) and a global impact indicator of 1.48. In 
other words, an article having received support from 
GENCI attracts between 40% and 50% more citations 
than the average for articles in the same scientific 
field.

•   The share of articles including international collabo-
ration (54%) within the French reference average.

The subject analysis highlighted the leading scientific 
fields involved: physics, chemistry, climate sciences and 
universe sciences. This mapping revealed the fields that 
make less use of the resources, such as biology/medi-
cine, and the human and social sciences.

In summary, the study confirmed that the use of high 
performance computing leads to publications that have 
a level of influence and impact significantly above the 
average. In this sense, GENCI is very clearly succeeding 
in its strategic role at the service of scientific discovery.

DANIEL EGRET, Astronomer, Observatoire de Paris, PSL

 A POSITIVE SCIENTIFIC IMPACT STUDY 

GENCI seen by the 11 Chairs  
of the Thematic Committees

TC1  
ENVIRONMENT

Evelyne Richard  
Chair of TC1

Our subject fields cover the climatic, atmospheric and oceanic 
sciences. In 2017 we selected 68 projects (compared with 80 
in 2016) most of which were recurring projects focused on the 
development and use of largescale community codes. The range 
of scales covered was extremely vast, from processes at the 
physics scale to climatic scales. Despite the increased use of “eddy 
resolving” or “convection permitting” type simulations, it is always 
the climate codes that require the most resources. Their recent 
increase in resolution has had a major impact on ADA demand 
rising by almost 40%. Another trend that seems to be confirmed 
is the migration of small and mid-size projects to the regional 
computing centers as some of these have generalist computers 
that are highly competitive with regard to ADA and OCCIGEN.

TC2a  
NON REACTIVE AND MULTIPHASIC  
FLOWS

Eric Lamballais  
Chair of TC2a

TC2a, with a subject field covering fluid mechanics in a variety 
of contexts (natural/forced convection, radiation, rotation/stratifi-
cation, acoustic, fluid/structure interaction, etc. effects), in 2017 
analyzed 28 projects for the A3 allocation and 8 supplementary 
requests for the A2 allocation. The reduction in the number of pro-
jects per allocation campaign allowed our TC to increase exchanges 
between its members by facilitating the identification of specific 
needs and general trends, with for instance the development of 
methods the competitiveness of which will increase as the com-
puting power offered by GENCI increases (high order methods for 
complex geometry, adaptive meshing, lattice gas cellular approach 
or LES without wall function).
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TC2b  
REACTIVE AND 
MULTIPHASIC FLOWS

Nasser Darabiha  
Chair of TC2b

The research projects in this subject area 
covered a wide range of research areas 
such as particle fluid interactions, fluidized 
beds, multiphasic flows, liquid injection, 
spray atomization, diphasic combustion, 
combustion/turbulence interactions, non-
equilibrium hypersonic flows, transcritical 
combustions, magneto-hydrodynamic 
instabilities, agriculture fluid flows, for-
est fires, non-Newtonian fluids. These 
projects involve flow simulations with gas 
phase, liquid phase or even multiphasic 
chemical reactions. Innovative simulation 
methods based on the hybridization of 
complementary approaches are very often 
implemented and have demonstrated their 
applicability for the high performance 
computing of these flows. These coupled 
methods have led to noteworthy advances 
in various fields. The quality of the projects 
is extremely high and all of this work has 
led to the publication of many articles in the 
leading international journals. 

In 2017, TC2B encompassed 17 projects in 
the A1 session and 20 projects in A2. The 
A1 session covered a period of 10 months, 
it was continued by the A3 session with 
22  projects, including 6 new projects. 
16  projects were given a scientific score 
of A in the A1 session, 17 in the A2 ses-
sion and 19 in the A3 session. A very large 
majority of the projects therefore drew 
on the renewal of previous projects, with 
excellent performances.

TC3  
BIOLOGY AND HEALTH

Laurent Desbat,  
Chair of TC3

In 2017, TC3 (Biology and Health) dealt with a small number of dossiers (3 dossiers for A3 and 
one in A2) but each of excellent quality.
The Allocation Committee allocated to TC3 4 Mh on Turing, 3.2 Mh on Occigen and 3.4 Mh 
on Curie, for projects covering immunology, genetics, molecular dynamics, the interactions 
between proteins, electrocardiography modelling.

TC4  
GEOPHYSICS  
AND ASTROPHYSICS

Frédéric Bournaud,  
Chair of TC4

TC4 dealt with 59 dossiers, half of these 
using several GENCI supercomputers 
simultaneously. The proportion for geophy-
sics continued to increase, and the results 
of several projects provided evidence of 
the increasingly predictive character of 
the seismic wave propagation compu-
tations. There are a number of ambitious 
projects in planetology being developed: 
formation of planets, of magnetic fields, 
habitability of exo-planets. This work is 
often linked with space missions, including 
the upcoming replacement of the Hubble 
space telescope. Several major cosmology 
projects, often also linked with observation 
missions, are continuing with truly massive 
simulations covering several years and 
making intensive use of the data storage 
facilities in the computing centers.

TC5  
THEORETICAL PHYSICS 
AND PLASMAS PHYSICS

Eric Serre,  
Chair of TC5

The Thematic Committees covers a wide 
field of fundamental physics subjects, 
often making use of the largest computers 
such as LMJ, LHC or the WEST and ITER 
tokamaks. The leading areas of physics 
covered include condensed matter, 
particles, laser/matter interactions, and hot 
plasmas.

In 2017, around 350 million computing 
hours were allocated to 47 projects 
(6  new) of the highest scientific and 
technical quality, reflecting the high level 
of use of HPC by our research domains. 
The distribution of resources was not 
however uniform, network QCD (quantum 
chromodynamics) and fusion continue to 
consume almost 90% of the resources. 
This reflects the maturity of the codes 
within these two research fields, based 
on Monte-Carlo, or Eulerian and semi-
Lagrangian type methods for resolution of 
partial differential equations.

INTRODUCTION BY THE CHAIR OF THE EVALUATION COMMITTEE
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TC10  
NEW APPLICATIONS  
AND MULTIDISCIPLINARY 
APPLICATIONS OF HPC

Bruno Scheurer  
Chair of TC10

As its name suggests, TC10 has a dual 
focus, on openness and multidisciplinary 
applications, including, for example, 
systems engineering.

In 2017, the Committee dealt with 6 
dossiers in the context of two allocations 
and allocated 30 million hours.

Several dossiers relating to nuclear reactors, 
in particular the new sodium cooled 
generation. The simulations made use of 
multi-physics models (thermo-hydraulic, 
neutronic, mechanic), requiring robust and 
precise numerical methods. These involve 
carrying out in-depth analyses of the 
sensitivity to parameters and multi-criteria 
optimizations. In this context, parallelism 
has proven to be a highly valued asset.

Other than nuclear reactors, the biggest 
request was for work relating to the 
internal mineralogy of planets. This 
combines geology. atomic physics and 
experimental measurements (taken from 
space missions). With the aid of multiple ab 
initio simulations, it examined for example 
phase changes at high pressure. 

Another dossier was for an excellent 
analysis project relating to the radar 
signature of a network of broadband 
antennas and large size absorbent panels. 
Aiming at naval and telecommunications 
applications, this involved the resolution of 
many large size linear equation systems. It 
made use of parallel resolution algorithms 
running on tens of thousands of cores.

TC6  
COMPUTING, ALGORITHMS AND MATHEMATIC

Didier Auroux,  
Chair of TC6

Some projects (parallel algorithmic) examined the resolution of large linear systems, the 
development of libraries, the scalability of codes. Others (numerical algorithmic) are driven by 
physical/biomedical applications (fluid-structure interactions, inverse imagery problems) and 
examine schemas suited to parallelization. Some of the projects need only a limited number 
of hours but on a maximum of computing configurations thanks to the variety of computers 
available through GENCI.

TC7  
MOLECULAR MODELLING 
APPLIED TO BIOLOGY

Marc Baaden,  
Chair of TC7

TC7 includes biological systems from a 
molecular point of view. A number of modelling 
techniques are used, with a predominance 
of the classic molecular dynamics. The size 
of the systems and the time scales involved 
are increasing, including proteins, nucleic 
acids and membranes. The crucial role of 
supercomputers has been confirmed with the 
marked increase in applications for time from 
large projects.

TC9  
PHYSICS, CHEMISTRY  
AND MATERIALS PROPERTIES

Thierry Deutsch,  
Chair of TC9

We would like to thank our outgoing 
Chair, Alain Pasturel, who has headed this 
Committee since the creation of GENCI in 
an exemplary manner and with recognized 
and valued expertise. 45 projects have 
been submitted for the A3 allocation with a 
renewal rate of around 30% and a growing 
number of hours. The range of subjects 
covered continues to grow with the arrival 
of high quality multi-scale projects at the 
frontier of life or on the environmental 
challenges facing society.

TC8  
QUANTUM CHEMISTRY 
AND MOLECULAR 
MODELLING 

Marie-Bernadette 
Lepetit,  
Chair of TC8

TC8 is characterized by the large scale of the 
computing resources but this does not relate to 
a small number of very large projects, requiring 
a small number of very large computations as in 
other Thematic Committees. The characteristic 
of TC8 is more that of a large number of medium 
size projects (between 80 and 100 projects a 
year). These projects require a large amount of 
computing, corresponding with the analyses 
of different systems, and involving the use 
of many software applications developed by 
international teams. Access to a high quality 
software library and expert support has thus 
been crucial for the Panel’s projects. Since the 
end of 2016, a support engineer, a specialist in 
so-called chemistry codes, has been available 
in one of the computing centers. This engineer 
guarantees the correct installation and operation 
of the software library. This investment has been 
warmly welcomed by the community which 
is hoping that the upcoming replacements of 
computers will take into account the specific 
features of the needs of TC8. In actual fact, whilst 
stress is often placed on the peak computing 
power, it is generally the speed of access to the 
data that represents the limiting factor in the 
types of computing carried out by TC8. 
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TC1

Modelling the terrestrial  
biosphere

TC2a

Flows of water and air around  
a skidding boat

TC2b

Simulations of ignitions in aeronautic 
combustion areas

TC3

Study of cardiac arrhythmias using 
high performance computing

TC4

Earth’s changing  
magnetic field

TC5

Preparing for future nuclear fusion 
experiments

TC6

Fast numerical schemes  
for kinetic equations

TC7

Transport of lipids:  
Molecular mechanisms and their role 

in pathogenisis

TC8

Analysis of the interaction  
of pesticides with mineral matter  

in soils

TC9

The emergence of life from  
simple molecules

TC10

Optimization of the operational 
levers in a REP1300 nuclear reactor 

during transient load-follow  
(day/night alternation)

2017 Key Scientific Results
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The scientific results described in the following pages were produced thanks 
to the research work carried out during 2017 using the computing resources 
made available by GENCI.
These projects are representative of the various scientific fields that use the 
national supercomputers but are only a small sample of the 790 projects that 
were allocated computing time in 2017.
To find out about other research results, you can visit: www.genci.fr

2017 SCIENTIFIC RESULTS

> 800
PROJECTS 
PROCESSED DURING 2017

> 700
SCIENTIFIC PUBLICATIONS 
LINKED WITH THESE RESULTS
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Understanding the large scale interactions 
between vegetation and the climate in 
assessing mitigation and adaptation to 
climate change is a major challenge for 
both science and society. These analyses 
are based on the design of complex models 
that enable the representation of the 
operation of large terrestrial ecosystems. 
These models are one of the components 
of earth system models but are being 
increasingly used for large scale impact 
studies. The project is based around the 
ORCHIDEE model, one of the leading 
international vegetation models and a 
component in the IPSL climate model. Our 
objective is to develop our understanding 
of the interactions between vegetation and 
climate within past and future climates.

One of the main activities in 2017 was 
preparing the model for all the simulations 
that will be run in 2018 for the 6th IPCC 
report. At the same time, we are striving 
to understand not just the carbon cycle but 
also the nitrogen and phosphorus cycles 
which seriously restrict the productivity 
of ecosystems. In 2017 it was possible to 
carry out the first global assessments and 
thereby show the impacts of these cycles 
on simulated production. A number of 
significant results were also produced. 

For example, in the context of the Paris 
Agreement (COP21), an analysis enabled 
the evaluation of the zones in Europe in 
which it would be possible to implement 

measures for the storage of more carbon 
in the forests without creating a warming 
effect on the local climate which would 
offset any positive impact of the storage. 
This also involved identifying the best 
management scenario to be adopted at 
each point. Another analysis helped us to 
understand the role of large herbivores in 
the operation of ecosystems during the 
last period of maximum glaciation. There 
is in effect an apparent paradox between 
the fact that the density of large herbivores 
was much greater than in the recent period 

(excluding anthropic pressure) despite a 
lower level of vegetation production. It 
showed that it was the much larger size 
of the animals at the time that enabled the 
maintenance of the high density despite 
an unfavorable climate. It can also be 
shown that these herbivores had a positive 
impact on the production of biomass. 
Finally, another study helped reveal that by 
better taking into account the plasticity of 
ecosystems, the expected increase in the 
nitrogen deficiency in the future could be 
less than predicted.

Modelling the terrestrial biosphere

ENVIRONMENT

#SCIENCES

CURIE - 2 million hours

Team working with the ORCHIDÉE model with several laboratories including IPSL, LGGE  
and Beijing University

GENCI / 2017 Annual Report

TC1

Nicolas Viovy, 
Engineer/Researcher 
modelling specialist 
senior expert CEA
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The numerical simulation of the flow of 
water and air around a skidding boat is 
a challenge for numerical simulation, 
namely in predicting the turbulent kinetic 
energy. When a boat is skidding, a number 
of vortexing structures are created by the 
boat’s hull and its appendices and can 
interact with each other. Experimental 
measurements have revealed that the level 
of turbulent kinetic energy was very high at 
the heart of the eddies. 

Numerical simulations using RANS isotropic 
turbulence models underestimate this 
high level. Only simulations using hybrid 
RANS-LES turbulence models are capable 
of predicting this high level of turbulent 
kinetic energy. With this modelling of the 
turbulence, instationary by nature, the 
view of the average flow is different. It is 
the superimposition of small structures 
that generate the various eddies. The 
simulations were carried out on a matrix of 
163 million cells and used 1,316 processors 
on the Occigen computer. The Reynolds 
number for this simulation is 4.65 million. 
The computing code used was ISIS-CFD, 
which was entirely developed by the team 
and resolves the Navier-Stokes equations 
on non-structured matrices.

This work was carried out as part of the AVT 
253 project, an international collaboration 

under the aegis of NOTA. The work is going 
to continue with the simulation of the 

dynamic movement of the boat with a hybrid 
RANS-LES modelling of the turbulence.

Flow of water and air  
around a skidding boat

NON REACTIVE AND MULTI-PHASIC FLOWS
OCCIGEN - 5.9 million hours / ADA - 395,000 hours

METHRIC Team at LHEEA (Laboratoire de recherche en Hydrodynamique, Énergétique  
et Environnement Atmosphérique) - École Centrale de Nantes

UNDERWATER VIEW OF THE SURFACE FREE OF STRUCTURES VORTEXING  
THE AVERAGE FLOW AROUND A SKIDDING BOAT.

UNDERWATER VIEW OF THE SURFACE FREE OF STRUCTURES VORTEXING  
THE INSTANTANEOUS FLOW AROUND A SKIDDING BOAT.
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2017 SCIENTIFIC RESULTS

TC2a

#DECISION SUPPORT

Emmanuel Guilmineau, 
Researcher / EC Nantes
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Ignition is a critical phase for aeronautic 
propulsion. The process must be completed 
in a safe and reliable way, i.e. always 
resulting in a stabilized flame, even under 
unfavorable conditions at altitude, where a 
rapid reigniting in the event of an accidental 
extinction of the combustion chamber is 
required for the certification of engines. New 
combustion technologies currently being 
developed to reduce pollutant emissions 
make this ignition process even more critical, 
thus requiring even greater in-depth analysis, 
both experimental and numerical.

The characterization of ignition is often 
studied on single burner configurations. The 
challenges for numerical simulation is thus 
to predict the generation and survival of the 
heart of the flame from an energy deposition 
within the turbulent flow. However in an 
actual chamber containing several injectors, 
it is imperative that the ignition of the whole 
combustion chamber takes place. This 
latter circular ignition phase of a complete 
chamber with the propagation of the flame 
front from one injector to the other has until 
recently only been studied in the laboratory.

The EM2C laboratory thus has a unique 
installation allowing the visualization and 
characterization of this circular ignition 
within the MICCA chamber. The first PRACE 
European project made it possible to carry 
out the first experimental and numerical 
comparisons of this type of ignition thanks 
to large scale massively parallel simulations 
performed at the EM2C laboratory and at 
CERFACS. This first study was carried out 

Simulations of ignitions  
in aeronautic combustion  
chambers

REACTIVE AND MULTI-PHASIC FLOWS
OCCIGEN & TURING - 33 million hours

E.M2.C Laboratory, CNRS, CentraleSupélec, Université Paris-Saclay - CERFACS
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TC2b

#DECISION SUPPORT

Ronan Vicquelin, 
Ph.D. Combustion Centrale Supélec ECP - Laboratoire Énergétique 
Moléculaire et Macroscopique, Combustion (E.M2.C), CNRS UPR 288

Théa Lancien, 
Ph.D. Student Centrale Supélec ECP - Laboratoire Énergétique 
Moléculaire et Macroscopique, Combustion (E.M2.C), CNRS UPR 288

under gaseous conditions with the injection 
of a propane-air mix. In order to get closer 
to the real conditions in an aeronautic 
combustion area, in which liquid kerosene 
is injected and burned, the ANR TIMBER 
project, involving the EM2C, CORIA and 
CERFACS laboratories, and the SAFRAN 
group, analyzed the impact of the injection 
of liquid fuel during the ignition of a multi-
injector combustion chamber. The objective 
is to understand the mechanisms that 
affect the propagation of the flame in these 
configurations and in a complex environment 
that is turbulent and diphasic.

The addition of liquid fuel injectors within 
the MICCA chamber enabled a world-first 
combined experimental and numerical study 
to analyze circular ignition in the presence of 
a droplet spray. Specifically the computing 
performed, as part of the Thesis of Théa 
Lancien, on the resources made available 
by GENCI revealed a complex interaction 
process between the flame propagation, the 
blast generated and the redistribution of the 
liquid fuel ahead of the flame (see image 
opposite). These results once again enabled 
the research teams from EM2C and CERFACS 
to make use of a PRACE project to enhance 
the computing database and thereby enable 
increased understanding of the phenomena 
involved and their modelling.

LARGE SCALE SIMULATION OF IGNITION IN A RING COMBUSTION CHAMBER WITH THE 
INJECTION OF LIQUID FUEL.

On the left: PROPAGATION OF TWO FLAME FRONTS IN THE CHAMBER WHICH IGNITE THE 
INJECTORS ONE-BY-ONE IN SUCCESSION. THE POSITION OF THE INJECTORS IS HIGHLIGHTED 
BY THE BLUE ISO-SURFACES OF THE MASS FRACTION OF THE LIQUID.

On the right: CLOSE-UP OF THE PASSAGE OF THE FLAME AROUND TWO INJECTORS AND 
HIGHLIGHTING ITS IMPACT ON THE LIQUID PHASE IN THE FRESH GAS WHICH IS CHASED BY 
THE BLAST EFFECT GENERATED BY THE FLAME.
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Study of cardiac arrhythmias  
using high performance computing

BIOLOGIE ET SANTÉ
TURING, CURIE & OCCIGEN - 9 million hours

Joint Inria and Université de Bordeaux Team within IMB (Institut de Mathématiques de Bordeaux)  
and IHU LIRYC (L’Institut Hospitalo-Universitaire de Rythmologie et modélisation Cardiaque de Bordeaux). 

TC3

#SCIENCES

Cardiac diseases, along with cancers, are 
the biggest causes of deaths in Europe. 
Almost half of cardiac deaths are linked 
with racing cardiac rates as a result of 
ventricular arrhythmias. Advances in 
pharmacology and intervention introduced 
in the 1980’s helped to considerably 
improve survival rates among infarct 
patients. However, over the longer term 
these patients can develop a cardiac 
deficiency, as well as fatal ventricular 
arrhythmias. Such sudden cardiac deaths 
are not confined only to patients who have 
suffered an infarct but also include young 
and apparently healthy patients; there are 
several hereditary syndromes that can 
trigger fatal arrhythmias, often before any 
anomaly has even been diagnosed.

The contractions of a healthy heart are 
highly optimized movements that depend 
on an electrically activated mechanism. 
This mechanism is operated by some 
twenty different types of molecular 
“machines” in the external membrane of 
each cardiac cell. Although very effective 
in a healthy heart, it can trigger serious 
problems in the event of illness. For 
example, the activation can turn in circle 
in a cicatrized muscle or abnormal pulses 
can be triggered at a high rate by diseased 
cells.

The team used scientific computing to 
understand these mechanisms, using 
mathematical models that were developed 
based on the results of experiments on 

cardiac cells. Already very complex in 
a single cell, these models require high 
performance computing to simulate the 
interaction of the 2 billion cells in a heart.

This work took place at IHU Liryc, a 
research institute dedicated to cardiac 
arrhythmias, with one of the largest clinical 
teams in the world specializing in the 
treatment of these diseases. The modelers 
worked closely with cardiologists as well 
as with biologists, physiologists, etc., to 
cover all the various aspects of cardiac 
arrhythmias. Thanks to this collaboration 
we were able to produce work that has a 
real impact in terms of the diagnosis and 
treatment of patients.

Mark Potse, 
Researcher Inria 
Bordeaux Sud-Ouest 
and LIRYC Institut de 
Rythmologie Cardiaque

THE GREEN LINES SHOW HOW AN 
ELECTROCARDIOGRAM ELECTRODE 
PLACED JUST IN FRONT OF THE HEART 
“SEES” THE ELECTRICAL ACTIVITY OF THIS. 
THE SIGHT LINES GO TOWARDS THE THREE 
COUNTER ELECTRODES THAT ARE PLACED 
ON THE TWO ARMS AND THE LEFT LEG. 
ANTERIOR VIEW.

2017 SCIENTIFIC RESULTS
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The earth’s magnetic field is evolving and 
a clear illustration of this is the shifting of 
the magnetic north pole by several tens 
of kilometers a year. Its most spectacular 
manifestation however, the inversion of 
the magnetic poles which has occurred a 
number of times in the history of the Earth, 
remains a mystery.

In addition, observations (terrestrial and 
from space) reveal an intense dynamic, the 
major part of which is internally produced, 
i.e. produced by the dynamo effect of the 
convection movements of liquid iron in the 
earth’s core, 3,000 km below our feet.

An accurate understanding of the mag-
netic field and its variations over time is a 
major challenge for a number of areas of 
application: aeronautics and space, as well 
as guidance for deep drilling.

To improve our predictions and under-
standing, we use numerical simulations 
of the geodynamo, i.e. we resolve the 
fundamental equations of fluid dynamics, 
coupled with those of electromagnetism, 
in a rapidly rotating sphere representing 
the Earth’s core.

Following a great deal of work on the opti-
mization and parallelization of the computer 
code, we managed for the first time to 
produce a high resolution simulation of the 
turbulent terrestrial core (see Schaeffer+ GJI 
2017). These simulations present many of 
the characteristics of the Earth’s magnetic 
field that had also been observed, or pre-
dicted by the simplified geodynamo theories, 
all in the same high definition simulation.

In particular, our simulation revealed a 
drift of the magnetic field to the west 

associated with a large scale circulation 
(3,000 km), as for the Earth. These large 
scale turbulences are largely aligned with 
the rotation axis of the planet, confirming 
an hypothesis that has already been used 
in other studies.

In addition, towards the poles, giant storms 
agitate the core and are associated with 
a strong magnetic field. These magnetic 
storms could play a role in the inversions 
of the magnetic poles.

Our simulations also revealed a very 
heterogeneous magnetic field: although it 
does - as is the case in the Earth’s core 
- have a high average intensity of zones 
where the field is very strong alternating 
with zones in which the field is almost 
zero, going alongside a dynamic favoring 
relatively large (strong magnetic field) 
or small (weak field) turbulences. These 
simulations, focused on the dynamic at a 
scale of a year to a hundred years, will be 
references for other studies on the Earth’s 
actual magnetic field and its evolution.

Further simulations are however needed 
for an understanding of the inversions 
of the Earth’s magnetic field. This is a 
significant challenge because we need to 
be able to simulate the Earth’s core in a 
realistic way over geological time (the last 
inversion occurred 780,000 years ago).

Earth’s changing magnetic field

GEOPHYSICS AND ASTROPHYSICS
TURING & OCCIGEN - 13 million hours

Nathanaël Schaeffer, Alexandre Fournier, Dominique Jault, Henri-Claude Nataf - CNRS and Université Grenoble 
Alpes (for NS, DJ, HCN) - Institut de Physique du Globe and Université Paris Diderot Sorbonne (for AF)
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VISUALIZATION OF THE SPEED OF MOLTEN 
IRON FLOWS IN THE CORE (YELLOW : FAST, 
BLACK : SLOW). AT THE SURFACE, THE 
LARGE BLUE AREA INDICATES THE SUMMIT 
OF THE MAGNETIC STORM (HIGH SPEED 
TOWARDS THE WEST).

RADIAL MAGNETIC FIELD ON THE SURFACE 
OF THE CORE SHOWING THE DOMINANCE 
OF THE DIPOLE (GLOBALLY GOLD IN THE 
NORTH, BLUE IN THE SOUTH) AS WELL AS 
THE SMALL STRUCTURES AND SPOTS OF 
INVERSE FLOWS.

#SCIENCES

Nathanaël Schaeffer, 
CNRS Researcher at the Institut des Sciences de la Terre -  
CNRS/Université de Savoie, Mont-Blanc/IRD/Ifsttar/Université  
de Grenoble Alpes
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Preparing for future  
nuclear fusion experiments

THEORETIC PHYSICS AND PLASMAS PHYSICS
CURIE & OCCIGEN - 1.5 million hours

IRFM: P. Tamain, C. Baudoin, H. Bufferand, G. Ciraolo, N. Fedorczak, Ph. Ghendrih, G. Latu, N. Nace
M2P2 (Marseille): D. Galassi, E. Serre, C. Colin, F. Schwander (former doctorate) / PIIM (Marseille): Y. Marandet
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TC5

#SCIENCES

FIRST 3D SIMULATION OF A REALISTIC 
DIVERTOR GEOMETRY USING  
THE TOKAM3X CODE.

THE FACTS AND THE PROJECT
Nuclear fusion with magnetic confinement 
of a plasma is intended to produce energy 
with the same type of reaction that 
occurs naturally in the Sun and the stars 
in the Universe. The outcome of a huge 
international collaboration, the ITER reactor 
(International Thermonuclear Experimental 
Reactor), currently under construction 
in Cadarache, is an experimental fusion 
installation scheduled for completion in 
2025 and designed to reproduce this 
reaction and test, for the first time, the 
technologies, materials and plasma regimes 
for its future potential to produce electricity.
Whilst the design of the ITER tokamak 
has been decided, its various operational 
regimes still require characterization, 
in order to generate longer life plasma 
under conditions that enable the fusion 
reaction. However, given the size of the 
experimental reactor, the largest ever built, 
and the extreme conditions of the plasma 
– 150 million degrees at the core – the 
experiments themselves pose potential 
risks for the integrity of the machine and 
must be prepared for in minute detail.
Numerical simulation therefore has a key 
role in this preparation work, in order to 
prove that the planned experiments do not 
endanger the facility, and this requires the 
development of predictive tools reproducing 
the reactor physics. This is of particular 
importance for the peripheral part of the 
plasma, which extends up to the walls of 
the reactor and specifically at the level of 
the Divertor, where the interaction with the 
wall will generate a flow of heat that can 
reach 200 MW/m2, equal to around 4 times 

the energy flow on the surface of the Sun, 
on a very small section of the wall. There are 
strategies that are used and regularly tested 
on existing tokamaks for the redistribution 
of this power before it can reach the wall, 
but these need to be validated numerically 
before being used on the ITER.
One of the challenges faced by this 
simulation project is therefore to understand 
why the flow of energy is concentrated on 
such a small surface area, with the aim 
of controlling and optimizing the surface 
in question to reduce the thermic load. 
The other challenge is to reproduce an 
ideal operational mode for the fusion, 
commonly referred to as “H mode”. At this 
temperature regime, a sudden increase in 
the magnetic confinement of the plasma is 
recorded, which represents an advantage 
for the fusion reaction. However, whilst 
this operational regime has already been 
observed experimentally, no simulation has 
so far been able to reproduce it.

THE RESULTS
Modelling the transport and the turbulence in 
the edge plasma in the tokamaks requires the 
use of specialized computing codes, which 
led to the development of the 3D TOKAM3X 
code as part of joint work between Université 
Aix-Marseille and IRFM, with the support 
of ANR (SEDIBA project). In this code, the 
team opted to associate the direct numerical 
simulation of the plasma turbulence with a 
complex 3D geometry which corresponds 
with the so-called Divertor geometry of a real 
tokamak, which represents a world first for 
a code of this type (fluid, forced by the flow). 
This type of code therefore requires a great 

deal of computing power to be implemented, 
with a typical simulation currently needing 
one month of computing on more than 
500 parallel processors.
The work carried out as part of David 
Galassi’s thesis made it possible to confirm 
the aptitude of the TOKAM3X code to simulate 
the turbulence of the edge plasmas and to 
demonstrate the scale of the influence of the 
geometry of the Divertor on the turbulence 
and consequently on the deposit zone for 
the heat flow. The simulations highlight in 
particular the role of a specific zone of the 
divertor, “X Point”, in which the magnetic 
field is cancelled and which seems to play 
a role in improving the confinement and the 
emergence of “H mode”.

2017 SCIENTIFIC RESULTS
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Kinetic equations provide statistical 
descriptions of out-of-equilibrium particle-
based gas. The evolution of the system 
is described by a ballistic movement of 
particles interacting solely through the 
collisions ruled by two bodies model.

The Boltzmann model, originally derived 
in the 1870s for rarefied gases far from 
thermodynamic equilibrium, is now used 
in a variety of applications ranging from 
plasma physics to astrophysics, quantum 
physics, biology and social sciences. In 
the Boltzmann description, the state of 
the system is described by a distribution 
function defined in seven independent 
dimensions: the physical space, the space 
fields of parameters and time. In addition, 
the interaction term requires that the 

multiple integrals for the velocity space 
are evaluated at each point in space 
and for each time step in the numerical 
method. This makes the kinetic theory 
very difficult from a numerical point of 
view. The dimensionality of the problem 
makes it impossible to run numerical 
simulations on office computers because 
of the memory requirements - the 6D 
matrix can very easily reach a size in 
excess of several billion points, even 
for medium sized matrices. In addition, 
the complexity of the mathematical 
description of the collisions between 
particles makes numerical simulations 
extremely long, with billions of Fourier 
transforms that have to be computed for 
each time step.

High Performance Computing is thus 
essential for numerical simulations of the 
Boltzmann equation. New parallel methods 
that are capable of running effectively 
on petaflops scale systems need to be 
created. The objective of this project is 
to explore the various MPI parallelization 
strategies and to develop a code enabling 
realistic numerical simulations. 

The use of the Curie supercomputer made 
it possible to run, for the first time, six 
dimensional numerical simulations of the 
Boltzmann equation to describe the flow 
of a rarefied gas around 3D objects. The 
results were obtained on 16,000 cores in 
less than 24 hours. The computing time 
needed using a conventional computer 
to solve the same problem would be in 
excess of 30 years.

Fast numerical schemas  
for kinetic equations

COMPUTING, ALGORITHMS AND MATHEMATICS
CURIE - 1 million hours

Institut de Mathématiques de Toulouse, Université Paul Sabatier.
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FLOW OF A RAREFIED GAS AROUND 3D OBJECTS:  
FLOW LINES AND TEMPERATURE.

#INNOVATION

Jacek Narski, 
CEA IRFM 
Physicist CEA Cadarache



40

Cells are the elementary units of all 
living things. They are contained within a 
membrane in the same way as their internal 
compartments, the organelles that constitute 
them. Each membrane is a double layer 
formed by an assemblage of a large number 
of molecules known as lipids. There exist 
thousands of these with a huge variety of 
physicochemical profiles. Depending on the 
compartments, they combine differently. 
This determines the thickness, the degree 
of fluidity and the molecular identity of the 
membranes and thus the functioning of the 
proteins that are anchored to or evolving on 
the surface. It is therefore critical that this lipid 
composition remains unique in space and 
stable over time. For this the synthesis and 
transport mechanisms guarantee a precise 
distribution of lipids at all points of the cell. 
Our team at the Institut de Pharmacologie 
Moléculaire et Cellulaire (CNRS & Université 
Côte d’Azur) is decrypting the operating 
mode of so-called lipid transfer proteins 
at the heart of these allocation processes. 
This can be used to understand the various 
cellular functions, as well as the molecular 
origins of certain diseases.

The internal surface of the membrane 
encircling the cell is unique: Negatively 
charged, it exerts a considerable electrostatic 
force to attract certain proteins. This is due 

to an overabundance of an anionic lipid, 
phosphatidylserine. This lipid is however 
produced elsewhere, on the membrane of 
an organelle known as the endoplasmic 
reticulum. This situation explains the existence 
of proteins such as Osh6p that can take 
the newly synthetized phosphatidylserine, 
distribute it around the cell and deliver it to 
the peripheral membrane. In exchange, they 
seize an endogen lipid called PI4P. They return 
to their starting point where they deposit 
this lipid, taking a new phosphatidylserine 
molecule and starting another cycle. These 
cycles self-perpetuate and the peripheral 
membrane accumulates phosphatidylserine. 

There is however an unresolved question: 
How, during a cycle, do these transporters 
escape the powerful pull exerted by 
the cellular periphery to return to the 

Transport of lipids: Molecular  
mechanisms and their role in pathogenesis

MOLECULAR MODELLING APPLIED TO BIOLOGY
OCCIGEN - 1.8 million hours

“Transport de lipides : mécanismes moléculaires et rôle dans le pathogenèse”, - Guillaume Drin – 
coll. Romain Gautier Institut de Pharmacologie Moléculaire et Cellulaire - CNRS & Université Côte d’Azur

MOLECULAR DYNAMIC OF THE BONDING OF THE OSH6P PROTEIN TO A NEGATIVELY 
CHARGED MEMBRANE. 

On the left: THE OPEN PROTEIN BONDS TO THE MEMBRANE. On the right: THE COVER (IN 
RED) EXERTS A REPULSION FORCE ON THE MEMBRANE LIMITING THE BONDING OF THE 
CLOSED FORM. 
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endoplasmic reticulum. When the Osh6p 
protein catches a lipid in its bonding pocket, 
this is closed by a molecular cover. Our 
measurements showed that this mechanism 
triggers the unhooking of a protein from a 
negative membrane. Thus the Osh6p protein 
can then go towards another membrane. 
A whole series of dynamic molecular 
simulations, of 500  ns each, performed 
on systems of 750,000  atoms, provided 
the answer why. Osh6p in its empty and 
open form bonds easily to a membrane 
rich in phosphatidylserine. The closed form 
however remains most often in solution, 
dissociated from it. The energy computations 
reveal that when the cover closes it exerts 
a repulsion force on the membrane. This 
previously unknown mechanism gives us 
a better understanding of how lipids are 
transported in the cell.

Guillaume Drin, 
PhD Senior Scientist 
Université Côte 
d’Azur CNR - Institut 
de Pharmacologie 
Moléculaire et Cellulaire

2017 SCIENTIFIC RESULTS
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The French agricultural sector uses just 
over 500 organic synthesis molecules 
included in the formulation of around 
2,900 commercially available pesticide 
products, which have been approved for 
sale on the market. It is possible that the 
active ingredients in the pesticides and 
their metabolites could find their way into 
the various elements of the environment 
(air, soil, water, sediments, etc.), as well 
as into the food chain and thus into our 
food. These represent a lesser or greater 
danger to people and to ecosystems with 
immediate and/or long term effects. Given 
the risks inherent in pesticides, their 
presence in water courses and in ground 
water is being checked with a frequency 
that has been constantly increasing 
since the turn of the century. These tests 
highlight the widespread occurrence of 
pesticides in aquatic systems, mostly 
in very small amounts. The results of 
the analyses make it possible to check 
that standards are being complied with. 
These standards, defined at the European 
level per ingredient, are included in the 
quality objectives of the European Water 

Framework Directive. The quality limit for 
each pesticide ingredient has been set 
by the amended Decree of 11th January 
2007 at 0.10 μg/L (0.03 μg/L for aldrine, 
dieldrine, heptachlore and heptachloroe-
poxyde) and at 0.50 μg/L for the total 
amount of quantified pesticides.

The team simulates the desorption of 
a pesticide from a clay surface in the 
presence of water. The thermodynamics 
of this desorption will make it possible 
to compare the simulated data with the 
experimental macroscopic data relating to 
the desorption process, of significant value 
in understanding the release phenomena 
in water tables.

At the Laboratoire de Chimie et Physique 
Quantiques de Toulouse (LCPQ), Fabienne 
Bessac & Sophie Hoyau, lecturer 
researchers at Toulouse INP-PURPAN and 
Université Paul Sabatier respectively, are 
conducting research aimed at improving 
our understanding of the interactions 
between the pesticide molecules and 
a type of clay, Montmorillonite. The 
pesticides being studied are atrazine (a 
herbicide banned since 2004 but still 
found in groundwater and surface water), 
metamitron (a herbicide), fenhexamide 
(a fungicide used most notably on vines), 
and subsequently glyphosate. A multi-
stage approach is being used: From the 
isolated pesticide to the hydrated pesticide 
adsorbed in the clay and including the 
complex between the pesticide and the 
ions presents in the soil (Na+, Ca2+, etc.).

Analysis of the interaction of pesticides  
with mineral matter in soils

QUANTUM CHEMISTRY AND MOLECULAR MODELLING
EOS - 1.4 million hours / OCCIGEN - 1 million hours

Sophie Hoyau, Senior lecturer at Université Paul Sabatier - Fabienne Bessac, lecturer-researcher
at Toulouse INP-PURPAN - Bastien Belzunces, doctorate - Laboratoire de Chimie et Physique Quantiques (LCPQ) 
Université de Toulouse; UPS; IRSAMC; CNRS (UMR 5626); 118, route de Narbonne; F-31062 Toulouse, France.
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The theoretical chemical computations run 
in 2017 led to a publication on metamitron 
and fenhexamide complexes. The large 
volume of computing resources allocated 
to us in 2017 allowed us to obtain a 
free energy curve for the desorption of 
fenhexamide in the presence of water 
for Montmorillonite, as part of the thesis 
work by Bastien Belzunces submitted on 
12th December 2017. The results to be 
published will act as a reference within 
the field. These computations made 
use of GENCI and CALMIP (CALcul en 
MIdi-Pyrénées) resources for a total of 
2,400,000 hours.

Fabienne Bessac, 
Lecturer-researcher at 
Toulouse INP-PURPAN 
Bastien Belzunces, 
doctorate

Sophie Hoyau, 
Senior Lecturer at 
Université Paul Sabatier

ground water

Vine
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The origin of life covers a research field 
that is inherently multi-disciplinary, at the 
meeting place between geology, chemistry 
and biology, as well as mathematics, physics 
and astrophysics. In 1871 Charles Darwin 
first introduced his hypothesis that life could 
emerge “in a warm little pond, with all sorts 
of ammonia and phosphoric salts, light, heat, 
electricity”, formulating what has since 
come to be known as “primordial soup”.

Since Darwin, many hypotheses have been 
formulated to explain the emergence, from 
simple molecules, of the complexity of life, in 

particular aspects of self-replication, heredity 
and metabolism. Many of the issues remain 
controversial and subject to debate, and we 
still have to accept that there are persistent 
problems at a number of levels in explaining 
the emergence and complexity of life, and in 
particular at the most microscopic level. 

An emblematic example is that of the 
nucleotide (RNA or DNA), the elementary 
building block of the molecules responsible 
for transmitting hereditary characteristics. 
A number of experimental and theoretical 
approaches have examined how the RNS 
nucleotide polymerization process could 
have occurred on the early Earth, for example 
the role of mineral surfaces, the presence of 
salts or lipids, the existence of wetting/drying 
cycles, etc. Nevertheless, the microscopic 
mechanisms for the spontaneous synthesis 

The emergence of life  
from simple molecules

PHYSICS, CHEMISTRY AND MATERIALS PROPERTIES
CURIE - 3.3 million hours / ADA & OCCIGEN - 1.2 million hours

A. Marco Saitta, PREX Physique at Sorbonne Université - Fabio Pietrucci, MCF Physique at Sorbonne Université
Andrea Perez-Villa, Postdoc at Sorbonne Université, (funding Labex MATISSE) / Institut de Minéralogie, 
de Physique des Matériaux et de Cosmochimie (IMPMC) - UMR 7590 Sorbonne Université, CNRS, MNHN, IRD

FORMATION OF NUCLEOTIDES FROM PHOSPHORIBOSYL PYROPHOSPHATE (PRPP),  
A BIOLOGICAL PRECURSOR, AND NITROGEN, PURINE / PYRIMIDINE BASES: COMPARISON 
BETWEEN THE CURRENT BIOLOGICAL MECHANISM AND THE ASSUMED PREBIOTIC ROUTE 
UNDER HYDROTHERMAL CONDITIONS. LIVING ORGANISMS USE ENZYMES TO PERFORM 
THIS SYNTHESIS WHICH WE SIMULATE IN PREBIOTIC CONDITIONS.
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of the NRA nucleotide in prebiotic conditions 
continue to be unknown. In particular, the 
weak stability of the ribose to hydrolyze 
cycle, in particular under hydrothermal 
conditions, remains unresolved, a matter of 
considerable significance in research into the 
origins of life.

In this project, made possible thanks to 
a “GENCI-Curie” allocation for a total 
of approximately 5.5 million computing 
hours, we examined the prebiotic chemical 
reactions of ribonucleotides, in collaboration 
with experimental teams from Sorbonne 
Université. In this study, we applied quantum 
chemistry and molecular dynamic methods 
combined with acceleration techniques for 
slow processes and for determining free 
energy, such as metadynamic and umbrella 
sampling.

We explored the reactivity of the 
5-phosphoribosyl-1-pyrophosphate metabolite 
(abbreviated as PRPP) which acts as a 
precursor for nucleotides in current biological/
enzymatic systems.

We modelled this molecule in the presence 
of nitrogen, purine and pyrimidine bases, 
in a plausible prebiotic environment, 
under hydrothermal (warm lagoon) 
conditions, to explore the synthesis route 
for ribonucleotides. We obtained free 
energy profiles and we identified a reaction 
mechanism in which RNA nucleotides were 
successfully formed. This work is currently 
being evaluated in PNAS.

Marco Saitta, 
PREX Physique  
at Sorbonne Université 
UMR 7590 Sorbonne 
CNRS, MNHN, IRD

2017 SCIENTIFIC RESULTS
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In the context of the energy transition, the 
ability to increase the manageability of 
nuclear power plants for load variations 
arising as a result of the growing proportion 
of renewable energies in the energy 
mix represents a major challenge. This 
optimization work involves identifying an 
optimal functioning for the REP1300 reactor, 
which is the most maneuverable of the 

nuclear generating stock in terms of safety 
and technical-cost criteria. By adjusting the 
management parameters for the control 
rods, the two criteria to be optimized are 
the area of the reactor control diagram and 
the volume of effluents produced during 
transient load-follow. The model developed, 
specifically for the optimization, thus 
provides precise information on the reactor 
state during load-follow. The computing time 
required for simulating a 24-hour transient 
is approximately 40 minutes, a perfectly 
acceptable time given the constraints 
imposed by the optimization, but which 
nevertheless remains high compared 
with the simulation times involved in the 
optimization studies.
In carrying out this study, we adapted 
known evolutionary algorithms for massively 
parallel computer architectures. A parameter 
analysis of the mono-objective algorithm 
carried out jointly with a study of the fitness 
landscape by random steps made it possible 
to adjust the parameters. The methodological 
advance achieved is significant in that it 
could make it possible to avoid extremely 
costly parametric studies by replacing these 
with cheaper random steps.
After the first phase of the optimization, it 
was possible to explore the research field 
and, following analysis of the effective 
solutions, to reach the conclusion that a 
bi-objective optimization was required, by 
again adjusting some parameters of the 
algorithm, the interrelations between the 

Optimization of the control commands in a REP1300 nuclear reactor 
during transient load-follow (day/night alternation)

NEW APPLICATIONS AND MULTIDISCIPLINARY  
APPLICATIONS OF HPC
CURIE - 3 million hours
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various research paths and the weighting 
function of uniform convergence type applied 
to the criteria. 
In order to identify effective solutions 
throughout the cycle, several bi-objective 
optimizations at different combustion rates 
were run. The analysis of the approximations 
of the Pareto fronts obtained, as well as the 
evolution of these during the cycle, revealed 
solutions reducing the criteria of the current 
solution throughout the whole irradiation 
cycle. Following analysis, these solutions 
enabled the identification of effective control 
strategies, less sensitive to the extent of 
reaction in the cycle. This second part of the 
work was also conclusive in terms of gains 
achieved relating to the maneuverability 
and physical relevance of the corresponding 
operating models. 
In conclusion, the optimal solutions identified 
are effective in terms of the criteria, and 
their operation remains compatible with the 
safety criteria of the reactor control diagram. 
We now need to check that the other safety 
criteria are fully complied with (for example, 
rod weights and critical heat flux ratio, linked 
with the hot spot issue). 
In terms of the future, increasing the precision 
of the model, coupled with the improved 
performance of the research algorithms, 
would make it possible to precisely define 
the behavior of the reactor in transient 
mode by modelling the temporal and spatial 
effects not included within the static and 
homogenized models used for this work.

Leaders: Jean-Michel DO, Ingénieur de recherche à CEA Saclay DEN/ DM2S/SERMA/LPEC and Jean-Charles Le 
PALLEC, Ingénieur de Recherche à CEA Saclay DEN/ DM2S/SERMA/LPEC • Directeur de Recherche: Pr. Sylvain 
DAVID, IPNO Orsay, for the nuclear physics part of the reactors, and Sébastien VÉREL, LISIC, Université de la Côte 
d’Opale for the optimization, operational research part • Support: Hubert GRARD, Ingénieur de Recherche à INSTN 
Saclay (primary/secondary circuit interactions in an REP) and Gilles ARNAUD, Ingénieur de Recherche à CEA Saclay 
DEN/ DM2S/SERMA/LPEC (operational research).

Dr. Mathieu Muniglia
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Vertigo Lab carried out an independent survey of the socioeconomic outcomes at a national level (direct, indirect 
and  generated)  of  the  expenditure  by GENCI  for  the  period  2008  -  2016.  The  results  showed  that  this  expenditure 
generated significant multiplier effects for the French economy. GENCI, with an average annual expenditure of €26,234 k, 
has supported within the French economy, on an annual basis, production worth €50,645 k, added-value of €22,949 k 
and 317 salaried employees. Thus, for every million euros it spends, GENCI generates an average of €1.93 M in production, 
€0.87 M in added-value and 12 salaried employees. These amounts demonstrate the significant multiplier effect (or ripple 
effect) of  the expenditure by GENCI within  the French economy. The analysis also  showed  that  the  socio-economic 
knock-ons for the maintenance of the supercomputers were greater than for the acquisition of supercomputers. There is 
therefore a significant potential gain for the French economy if France and Europe specialize in the production of certain of 
the components required for the production of supercomputers. The infographic below summarizes the socioeconomic 
impacts for each of GENCI’s main expenditure items.

 PROOF OF THE STRATEGIC IMPORTANCE OF HPC 

Annual average socio-economic impact from GENCI for each main expenditure item



Adapting to continuous change 
and management by projects
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shareholders in line with the standards applied for 
International Committees. 

And internally, what has happened within GENCI?
GENCI had an eventful year in terms of significant 
changes which included its voluntary adoption of the 
Syntec collective agreement, and its move to new 
offices. 
GENCI has developed a software HR IS and time 
management tool that takes into account the latest 
changes with the adoption of the Collective Agreement. 
All employees were supported and kept regularly 
informed during this period. GENCI boosted its legal 
resources for European projects with a legal expert 
joining its teams.
GENCI, as of the end of 2016, had already alerted its 
shareholders about the structural issues in terms of its 
offices and spaces within the building occupied by GENCI 
because of future recruitment and a shortage of meeting 
rooms. Following a detailed and in-depth analysis of 
the property market over a year, in December 2017 
GENCI moved to larger premises at 6 bis rue Auguste 
Vitu, Paris 15e, with fitting-out work scheduled for the 
first half of 2018. These premises will make it possible 
to hold large meetings, provide temporary office space 
for our shareholders and welcome our partners from the 
regions, in particular our regional Mésocentre partners.

What were the main changes for GENCI in 2017?
Major changes in governance at GENCI were 
implemented during the year with the creation of a 
Committee for Strategic Orientations in Investments 
for the purpose of supporting GENCI as it plans its 
investments in computing and storage. The Technical 
Group was replaced by an expanded Technical Advisory 
Committee. Governance within the Administrative 
and Financial Advisory Committee was improved with 
the creation of a rotating governance between the 

EDOUARD BRUNEL,  
Chief Financial and Legal Officer of GENCI

Syntec Collective Agreement 

Behind every supercomputer, there are committed women 
and men.

The HR review was launched in 2016 with an audit covering 
the application of the collective agreement to GENCI. The idea 
was to provide a better and more structured framework in 
terms of social provisions for employees.

Personnel elections were held and a major revision of employ-
ment contracts and job descriptions was carried out.

A few budget details

The funding for GENCI consists of contributions from its 
members, in proportion to their investment in the civil society. 
On top of these contributions, there are also budget allocations 
granted to GENCI for its involvement in various European 
projects, such as PRACE, or national projects, including those 
from the Commissariat Général à l’Investissement.

GENCI’s budget for 2017 amounted to

€30 M



A dedicated and committed team
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* The governing body of GENCI is its Council and this is supported in the performance of its missions by two technical bodies : a Technical Advisory Committee and an Administrative 
and Financial Advisory Committee.

As GENCI is a Large Scale Research Infrastructure, it is a key player in the preparation and implementation of France’s 
national research policies. GENCI exists to serve all scientific communities regardless of size or discipline, such as physics, 
chemistry, space exploration, biomedical sciences, environmental and climate sciences, material sciences, humanities and 
social sciences, and can provide resources for simulations intended to help identify solutions for the major challenges 
facing society (energy, transport, health, climate change).
Like several other similar Research Infrastructures, GENCI is a private law entity, in the form of a civil society, enabling it to 
constitute reserves of funding for future investments.
It has a centralized governance structure supervised by a Council (representing the Shareholders), and is supported by a 
system of two high level technical and financial* bodies and a Committee for Strategic Orientations on Investments. In 
addition, for its major procurement operations, GENCI can also call on the expertise of its Contracts Audit Committee.

 GOVERNANCE 

Philippe LAVOCAT

Chief Executive Officer

Marie-Hélène VOUETTE

Institutional Relations Advisor

Edouard BRUNEL

General Secretary

Stéphane REQUENA

Chief Technical Officer

Séverine SAINT-HUBERT

Communications Manager

Laura PREUD’HOMME

Legal

Maïté CAMPEAS 
Som BOUTAVETH

Administration

Clément GODREAU 
Maud LORET

Quality Assurance, Human Resources

Procurements & Finance

Annabel TRUONG

Jean-Philippe PROUX

Technical & Innovation Director 

Arnaud VALOIS

Marie-Hélène VOUETTE

Partnership Manager

Elise QUENTEL

Eric BOYER

Technology Watch  
Unit Manager

Gabriel HAUTREUX

Philippe SEGERS

Europe & International

Eric BOYER

AO Projects

Thomas PALYCHATA
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 OFFICIAL BODIES: A COMPACT SYSTEM TO GUARANTEE  
 THE RELEVANCE AND RELIABILITY OF OUR ACTIVITIES 

GENCI would like to thank its Shareholders, Scientists, Centers Managers,  
and everyone who has contributed to the writing of this Annual Report.
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Membership of the Administrative  
and Financial Advisory Committee (CCAF) 
as at 31/12/2017
State representative: Laurent PINON, Président du CCAF,  
Département des Grandes Infrastructures de Recherche-SPFCO-B4, 
DGRI, Ministère de l’Enseignement Supérieur, de la Recherche  
et de l’Innovation. 
CEA representative: Patrick GUYARD, Directeur financier adjoint, CEA. 
CNRS representative: Cynthia SAYEG, Responsable du suivi financier 
et budgétaire des infrastructures de Recherche, CNRS. 
Universities’ representative: Michel DELLACASAGRANDE, 
Consultant, CPU. 
Inria representative: François DAZELLE, Directeur des affaires 
administratives financières et patrimoniales, Inria.

Technical Advisory Committee (CT)  
as at 31/12/2017
State representative: Laurent CROUZET, Chargé de Mission Calcul 
Intensif et Infrastructures Numériques, Ministère de l’Enseignement 
Supérieur, de la Recherche et de l’Innovation. 
CEA representative: Christine MENACHE, Responsable du TGCC, CEA  
Jacques DAVID, Engineer, CEA 
Christophe CALVIN, Direction des programmes et des partenariats 
publics, CEA. 
CNRS representatives: Michel DAYDE, Délégué scientifique, CNRS 
Denis GIROU, Directeur de l’IDRIS, CNRS. 
Universities’ representative: Boris DINTRANS, Directeur du CINES, 
Universités. 
Inria representative: Fréderic DESPREZ, adjoint au directeur 
scientifique, en charge du domaine “Réseaux, Systèmes et services, 
calcul distribué”, Inria - Jean ROMAN, Directeur Scientifique Adjoint 
auprès de la Direction de la recherche en charge du domaine 
“Mathématiques appliquées, calcul et simulation”, Inria.

Membership of the Contracts Audit 
Committee (CM) as at 31/12/2017
Mr JEANDRON, Président de la Commission des marchés,  
Directeur du numérique, Ministère de l’Éducation nationale.
Mr AJUELOS, Chef de la mission des achats, Ministère de l’Éducation 
Nationale.
Mr BERARD, Directeur délégué aux achats et à l’innovation, CNRS.
Mr Michel DELLACASAGRANDE, Consultant, CPU.
Mrs JOLY-JAGOT, Responsable Pôle Droit public économique et 
Réglementation, CNRS.
Mrs MONTANTIN, Juriste au département de l’appui au pilotage des 
organismes et de la réglementation, DGRI, Ministère de l’Enseignement 
Supérieur, de la Recherche et de l’Innovation.
Mr PELLETIER, Chef de service de la Direction des achats et des 
partenariats stratégiques, CEA.
Mr STEHLE, Chef du service commercial et de la cellule des affaires 
juridiques, CEA. Committee for Strategic Orientations  

on Investments (COSI) as at 31/12/2017
Committee with responsibility for advising and providing assistance to 
GENCI in its investment strategy covering in particular the compilation of 
a multi-year investment plan based on the indications given by the MESRI 
Comité des besoins scientifique and guiding the work of the CT and CCAF. 

State representative: Christian CHARDONNET, Chef du Département 
des Très Grandes Infrastructures de Recherche, Ministère de 
l’Enseignement Supérieur, de la Recherche et de l’Innovation.
CEA representative: François ROBIN, Adjoint au Directeur DAM- 
Ile de France, CEA - Christophe CALVIN, Direction des programmes  
et des partenariats publics, CEA. 
CNRS representative: Michel BIDOIT, Directeur de l’Institut  
des Sciences Informatiques et de leurs Interactions, CNRS 
Denis VEYNANTE, Président du Comité directeur de la mission Calcul – 
Données, CNRS. 
Universities’ representative: François BODIN, Professeur Université 
Rennes 1 - Jacques BITTOUN, Ancien Président de l’Université Paris-
Sud, CPU. 
Inria representative: Jean ROMAN, Directeur Scientifique  
Adjoint auprès de la Direction de la recherche en charge du domaine 
“Mathématiques appliquées, calcul et simulation”, Inria.

Membership of the GENCI Council as at 31/12/2017
State representative: Patrick GARDA, Directeur Scientifique du secteur “Mathématiques-Physique-STIC-Nanotechnologies” du SSRI, Ministère 
de l’Enseignement Supérieur, de la Recherche et de l’Innovation - Eric GREGOIRE, Conseiller scientifique à la DGESIP, Ministère de l’Enseignement 
Supérieur, de la Recherche et de l’Innovation. 
CEA representative: Maria FAURY, Directrice International et Grandes Infrastructures de Recherche DRF, CEA -  
Monica de VIRGILIIS, Directrice des analyses stratégiques, CEA. 
CNRS representative: Michel BIDOIT, Directeur de l’Institut des Sciences Informatiques et de leurs Interactions, CNRS -  
Denis VEYNANTE, Président du Comité directeur de la mission Calcul – Données, CNRS. 
Universities’ representative: Jacques BITTOUN, Ancien Président de l’Université Paris-Sud, CPU -  
François GERMINET, Président de l’Université de Cergy-Pontoise, CPU. 
Inria representative: François SILLION, Directeur Général, Inria. 
Invited representative of the Ministère de l’économie: Hervé METAYER, Chef du Bureau de l’Économie de la Donnée, Ministère de l’Économie  
et des Finances, Direction Générale des Entreprises - Service de l’Economie Numérique. 
State economic and financial supervision function: Jean-Claude PERREL, Contrôleur d’État, Ministère de l’Enseignement Supérieur  
et de la Recherche.

HPC supporting knowledge creation

2017 Activity Report



6 BIS RUE AUGUSTE VITU 
75015 PARIS - FRANCE

www.genci.fr

FOLLOW GENCI !

2017 Annual Report




