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Preface

Network for Sustainable Ultrascale Computing (NESUS)

We are very excited to present the proceedings of the First International Workshop on Sustainable Ultrascale Comput-
ing Systems (NESUS 2014), a workshop created to reflect the research and cooperation activities made in the NESUS
COST Action (IC1035) (www.nesus.eu), but open to all the research community working in large/ultra-scale computing
systems. It was held in Porto (Portugal) on August 27-28, 2014.
The goal in scalable and sustainable technology today is to have on the one hand large parallel supercomputers, named
Exascale computers, and on the other hand, to have very large data centers with hundreds of thousands of computers
coordinating with distributed memory systems. Ultimately, NESUS idea is to have both architectures converge to solve
problems in what we call ultrascale. Ultrascale systems combine the advantages of distributed and parallel computing
systems. The former is a type of computing in which many tasks are executed at the same time coordinately to solve
one problem, based on the principle that a big problem can be divided into many smaller ones that are simultaneously
solved. The latter system, in both grid and cloud computing, uses a large number of computers organized into clusters in
a distributed infrastructure, and can execute millions of tasks at the same time usually working on independent problems
and big data. The applications of these systems and the benefits they can yield for society are enormous, according to the
researchers, who note that this type of computing will help conduct studies about genomics, new materials, simulations of
fluid dynamics used for atmospheric analysis and weather forecasts, and even the human brain and its behavior.
The goal of the NESUS Action is to establish an open European research network targeting sustainable solutions for ul-
trascale computing aiming at cross fertilization among HPC, large scale distributed systems, and big data management.
Ultrascale systems are envisioned in NESUS as large-scale complex systems joining parallel and distributed computing
systems that will be two to three orders of magnitude larger that today’s systems. The EU is already funding large scale
computing systems research, but it is not coordinated across researchers, leading to duplications and inefficiencies. The
network will contribute to glue disparate researchers working across different areas and provide a meeting ground for
researchers in these separate areas to exchange ideas, to identify synergies, and to pursue common activities in research
topics such as sustainable software solutions (applications and system software stack), data management, energy efficiency,
and resilience. Some of the most active research groups of the world in this area are members of this NESUS Action. This
Action will increase the value of these groups at the European-level by reducing duplication of efforts and providing a
more holistic view to all researchers, it will promote the leadership of Europe, and it will increase their impact on science,
economy, and society.
The scientific objective of NESUS is to study the challenges presented by the next generation of ultrascale computing sys-
tems to enhance their sustainability. These systems, which will be characterized by their large size and great complexity,
present significant challenges, from their construction to their exploitation and use. We try to analyze all the challenges
there are and see how they can be studied holistically and integrated, to be able to provide a more sustainable system. The
challenges that this type of computing poses affect aspects such as scalability, the programming models used, resilience to
failures, energy management, the handling of large volume of data, etc. One of the NESUS goals is to find the way that all
solutions that are proposed can be transmitted to user applications with the minimum possible redesign and reprogramming
effort.
The project began last March with 29 European countries, but at present consists of 39 European countries and six coun-
tries from other continents. It now involves nearly 200 scientists, almost 40% of whom are young researchers, because



one essential goal of these Actions is to promote and create an ecosystem of scientists who can work on these matters in
the European Union in the future.
The project have already held two important meetings: one for work groups in Madrid in July and another in Oporto (Por-
tugal) at the end of August, attended by representatives of the research groups that participate as well as Project Officers
from the EU’s H2020 program. By reducing duplication of work and providing a more comprehensive vision of all the
researchers, this COST Action hopes to increase the value of these groups at the European level, promoting European
leadership in this area of knowledge, as well as enhancing its impact on science, the economy and society.
This Action, which concludes in 2018, aims to produce a catalogue of open source applications that are being developed
by the members of the Action and which will serve to demonstrate new ultrascale systems and take on their main chal-
lenges. In this way, anyone will be able to use these applications to test them in their systems and demonstrate their level
of sustainability.

Prof. Jesus Carretero
University Carlos III of Madrid
NESUS Chair

November 2014



COST Action IC1305        2014⏐⏐2018 

 

Aim  

  Coordinate European efforts for proposing realistic solutions addressing major 
challenges of building sustainable Ultrascale Computing Systems (UCS) with a 
holistic approach. 

To: 
 
1.  Increase EU research in the field of sustainable ultrascale computing. 
2.  Give coherence to the European ICT research agenda related to sustainability. 
3.  Build a multi-disciplinary forum for cross-fertilization of ideas for sustainable 

ultrascale computing.  
 

Scientific Workplan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Topics 
 
  WG1: New techniques to enhance sustainability holistically. 

 
  WG2: Promoting new sustainable programming and execution  
models in the context of rapidly changing underlying computing architecture.  

  WG3: Innovative techniques to deal with hardware and system software  
failures or intentional changes within the complex system environment. 

  WG4: Study data management lifecycle on scalable architectures in a 
 synergistic approach  to pave the way towards sustainable UCS. 

  WG5: Explore the design of metrics, analysis, frameworks and tools for 
 putting energy awareness and energy efficiency at the next stage. 

  WG6: Identify algorithms, applications, and services amenable to ultrascale 
 systems and to study the impact of application requirements on the sustainable  
 ultrascale system design. 

 

Activities 

  Research activities though WGs 
  Set up collaborations through STSM and internships 
  Training schools and PhD forum 
  Meetings for WGs and MC 
  Dissemination and cooperation with industry and stakeholders. 
  Publications, conference organization, industry seminars, …  

 
 

Contact details 

Chair of the Action  
Jesus Carretero 
jesus.carretero@uc3m.es 
 
Website 
www.nesus.eu 

Participating countries: 45 

EU COST countries: 33 
AT, BA, BE, BG, BO, CH, CY, DE, DK, EE, 
EL, ES, FI, FR, HR, HU, IE, IL, IT, LT, LU, 
MK, MT, NL, NO, PL, PT, RO, SI, SK, SE, 
TR, UK

 
NNC countries: 6 
AL, AM, MD, MO, RU, UA 

Information and 
Communication 
Technologies  
(ICT) 

Global Collaboration: 6 

AU, CA, CO, IN, MX, US 
, 
 
 

COST is supported by the EU 
RTD Framework Programme 
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