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In 1995, the National Science Foundation (NSF) created a special account to fund large (several tens of millions of dollars) research
facilities. Over the years, these facilities have come to represent an increasingly prominent part of the nation € s R&D portfolio.
Recently concern has intensified about the way NSF is selecting projects for this account. In 2003, six U.S. Senators including the chair and
ranking member of the Senate Subcommittee on VA, HUD, and Independent Agencies Appropriations expressed these concerns in a
letter to the NRC asking it to € review the current prioritization process and report to us on how it can be improved. € This report
presents a series of recommendations on how NSF can improve its priority setting process for large research facilities. While noting that
NSF has improved this process, the report states that further strengthening is needed if NSF is to meet future demands for such projects.
Parallel computing has been the enabling technology of high-end machines for many years. Now, it has finally become the ubiquitous key
to the efficient use of any kind of multi-processor computer architecture, from smart phones, tablets, embedded systems and cloud
computing up to exascale computers. _x000D_ This book presents the proceedings of ParCo2013 – the latest edition of the biennial
International Conference on Parallel Computing – held from 10 to 13 September 2013, in Garching, Germany. The conference focused
on several key parallel computing areas. Themes included parallel programming models for multi- and manycore CPUs, GPUs, FPGAs
and heterogeneous platforms, the performance engineering processes that must be adapted to efficiently use these new and innovative
platforms, novel numerical algorithms and approaches to large-scale simulations of problems in science and engineering._x000D_ The
conference programme also included twelve mini-symposia (including an industry session and a special PhD Symposium), which
comprehensively represented and intensified the discussion of current hot topics in high performance and parallel computing. These
special sessions covered large-scale supercomputing, novel challenges arising from parallel architectures (multi-/manycore, heterogeneous
platforms, FPGAs), multi-level algorithms as well as multi-scale, multi-physics and multi-dimensional problems._x000D_ It is clear that
parallel computing – including the processing of large data sets (“Big Data”) – will remain a persistent driver of research in all fields of
innovative computing, which makes this book relevant to all those with an interest in this field.
Hearings Before a Subcommittee of the Committee on Appropriations, House of Representatives, One Hundred Thirteenth Congress,
Second Session
Energy and Water Development Appropriations for 2008
Energy and Water, and Related Agencies Appropriations for Fiscal Year ...
Handbook On Big Data And Machine Learning In The Physical Sciences (In 2 Volumes)
Energy and Water, and Related Agencies Appropriations for Fiscal Year 2006
Parallel Computing: Accelerating Computational Science and Engineering (CSE)
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Dealing with the volume, complexity, and diversity of data currently being generated by scientific experiments and simulations often causes
scientists to waste productive time. Scientific Data Management: Challenges, Technology, and Deployment describes cutting-edge technologies
and solutions for managing and analyzing vast amounts of data, helping scientists focus on their scientific goals. The book begins with coverage of
efficient storage systems, discussing how to write and read large volumes of data without slowing the simulation, analysis, or visualization
processes. It then focuses on the efficient data movement and management of storage spaces and explores emerging database systems for
scientific data. The book also addresses how to best organize data for analysis purposes, how to effectively conduct searches over large datasets,
how to successfully automate multistep scientific process workflows, and how to automatically collect metadata and lineage information. This
book provides a comprehensive understanding of the latest techniques for managing data during scientific exploration processes, from data
generation to data analysis. Enhanced by numerous detailed color images, it includes real-world examples of applications drawn from biology,
ecology, geology, climatology, and more. Check out Dr. Shoshani discuss the book during an interview with International Science Grid This Week
(iSGTW): http://www.isgtw.org/?pid=1002259
This compendium provides a comprehensive collection of the emergent applications of big data, machine learning, and artificial intelligence
technologies to present day physical sciences ranging from materials theory and imaging to predictive synthesis and automated research. This
area of research is among the most rapidly developing in the last several years in areas spanning materials science, chemistry, and condensed
matter physics.Written by world renowned researchers, the compilation of two authoritative volumes provides a distinct summary of the modern
advances in instrument — driven data generation and analytics, establishing the links between the big data and predictive theories, and outlining
the emerging field of data and physics-driven predictive and autonomous systems.
Advances In Geosciences (A 6-volume Set) - Volume 24: Ocean Science (Os)
Energy and Water Development Appropriations for 2006
Exascale Scientific Applications
Energy and Water Development Appropriations for 2015
Challenges, Technology, and Deployment
Proceedings of the Twelfth ECMWF Workshop, Reading, UK, 30 October - 3 November 2006

This book constitutes the refereed proceedings of 3 workshops co-located with International Conference for High
Performance Computing, Networking, Storage, and Analysis, SC19, held in Denver, CO, USA, in November 2019. The
12 full papers presented in this proceedings feature the outcome of the 6th Annual Workshop on HPC User Support
Tools, HUST 2019, International Workshop on Software Engineering for HPC-Enabled Research, SE-HER 2019, and
Third Workshop on Interactive High-Performance Computing, WIHPC 2019.
The Energy Sciences Network (ESnet) is the primary provider of network connectivity for the US Department of Energy
Office of Science, the single largest supporter of basic research in the physical sciences in the United States. In support
of the Office of Science programs, ESnet regularly updates and refreshes its understanding of the networking
requirements of the instruments, facilities, scientists, and science programs that it serves. This focus has helped ESnet to
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be a highly successful enabler of scientific discovery for over 20 years. In April 2009 ESnet and the Office of Advanced
Scientific Computing Research (ASCR), of the DOE Office of Science, organized a workshop to characterize the
networking requirements of the programs funded by ASCR. The ASCR facilities anticipate significant increases in wide
area bandwidth utilization, driven largely by the increased capabilities of computational resources and the wide scope of
collaboration that is a hallmark of modern science. Many scientists move data sets between facilities for analysis, and in
some cases (for example the Earth System Grid and the Open Science Grid), data distribution is an essential component
of the use of ASCR facilities by scientists. Due to the projected growth in wide area data transfer needs, the ASCR
supercomputer centers all expect to deploy and use 100 Gigabit per second networking technology for wide area
connectivity as soon as that deployment is financially feasible. In addition to the network connectivity that ESnet provides,
the ESnet Collaboration Services (ECS) are critical to several science communities. ESnet identity and trust services,
such as the DOEGrids certificate authority, are widely used both by the supercomputer centers and by collaborations
such as Open Science Grid (OSG) and the Earth System Grid (ESG). Ease of use is a key determinant of the scientific
utility of network-based services. Therefore, a key enabling aspect for scientists beneficial use of high performance
networks is a consistent, widely deployed, well-maintained toolset that is optimized for wide area, high-speed data
transfer (e.g. GridFTP) that allows scientists to easily utilize the services and capabilities that the network provides.
Network test and measurement is an important part of ensuring that these tools and network services are functioning
correctly. One example of a tool in this area is the recently developed perfSONAR, which has already shown its
usefulness in fault diagnosis during the recent deployment of high-performance data movers at NERSC and ORNL. On
the other hand, it is clear that there is significant work to be done in the area of authentication and access control - there
are currently compatibility problems and differing requirements between the authentication systems in use at different
facilities, and the policies and mechanisms in use at different facilities are sometimes in conflict. Finally, long-term
software maintenance was of concern for many attendees. Scientists rely heavily on a large deployed base of software
that does not have secure programmatic funding. Software packages for which this is true include data transfer tools
such as GridFTP as well as identity management and other software infrastructure that forms a critical part of the Open
Science Grid and the Earth System Grid.
Energy and Water Development Appropriations for 2006: Secretary of Energy, Science, renewable energy, and nuclear
energy
The Department of Energy Fiscal Year 2008 Research and Development Budget Proposal
Hearings Before a Subcommittee of the Committee on Appropriations, House of Representatives, One Hundred Seventh
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Congress, Second Session
Energy and Water Development Appropriations for 2012: Dept. of Energy FY 2012 justifications (cont.)
High Performance Computing
Energy and Water Development Appropriations for 2013: Dept. of Energy FY 2013 justifications

This invaluable volume set of Advances in Geosciences continues the excellent tradition of the Asia-Oceania
scientific community in providing the most up-to-date research results on a wide range of geosciences and
environmental science. The information is vital to the understanding of the effects of climate change, extreme
weathers on the most populated regions and fastest moving economies in the world. Besides, these volumes also
highlight original papers from many prestigious research institutions which are conducting cutting edge studies in
atmospheric physics, hydrological science and water resource, ocean science and coastal study, planetary
exploration and solar system science, seismology, tsunamis, upper atmospheric physics and space science.
This book constitutes the revised selected papers of the 17th Smoky Mountains Computational Sciences and
Engineering Conference, SMC 2020, held in Oak Ridge, TN, USA*, in August 2020. The 36 full papers and 1 short
paper presented were carefully reviewed and selected from a total of 94 submissions. The papers are organized in
topical sections of computational applications: converged HPC and artificial intelligence; system software: data
infrastructure and life cycle; experimental/observational applications: use cases that drive requirements for AI and
HPC convergence; deploying computation: on the road to a converged ecosystem; scientific data challenges. *The
conference was held virtually due to the COVID-19 pandemic.
ISC High Performance 2019 International Workshops, Frankfurt, Germany, June 16-20, 2019, Revised Selected
Papers
Scientific and Statistical Database Management
Tools and Techniques for High Performance Computing
Energy and Water Development Appropriations for 2014
Use of High Performance Computing in Meteorology
Energy and Water Development Appropriations for Fiscal Year ...
The result of a four-year long comparative research study centered at the European University Institute
in Florence, Italy, and financed by the European Commission's Sixth Framework Programme, Social Pacts
in Europe presents the first full-length theoretical and comparative empirical study of new social
pacts in Europe. Its aim is to bring the level of sophistication achieved in an earlier literature on
neo-corporatism to the more contemporary phenomenon of 'social pacting'. The book brings a wide range
of complementary theories to bear on the emergence, evolution and institutionalization of pacts,
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compares systematically a wide range of cases across Europe, and provides in-depth studies of Ireland,
Italy, Portugal, Spain, the Netherlands, and Slovenia. Social Pacts in Europe contributes to the
scholarly debate on economic adjustment and institutional change in European capitalism by focusing on
three inter-related questions: (i) what explains national variation in reliance on social pacts; (ii)
what determines the outcomes of individual pact negotiations; and (iii) under what conditions are pacts
repeated and become regular features of socio-economic governance? The book's theoretical innovations
include a novel application of fuzzy-set Qualitative Comparative Analysis (fs/QCA) to help explain
national differences in social pact adoption; the application of a game theoretic approach to explain
social pact emergence; and a reinterpretation of traditional neo-corporatist and new institutionalist
theory to help understand social pact consolidation and institutionalization.
Energy and Water Development Appropriations for 2006: Secretary of Energy, Science, renewable energy,
and nuclear energyEnergy and Water Development Appropriations for 2006Hearings Before a Subcommittee of
the Committee on Appropriations, House of Representatives, One Hundred Ninth Congress, First
SessionEnergy and Water, and Related Agencies Appropriations for Fiscal Year ...Energy and Water, and
Related Agencies Appropriations for Fiscal Year 2007: Dept. of Defense-Civil, Dept. of Energy, Dept. of
the Interior, nondepartmental witnessesEnergy and Water Development Appropriations Fiscal Year
2008Fiscal Year 2001 Budget Authorization RequestDepartment of Energy--Offices of Science; Environment,
Safety, and Health; and Environmental Management; and Offices of Energy Efficiency and Renewable
Energy; Fossil Energy; and Nuclear Energy, Science, and Technology : Hearing Before the Subcommittee on
Energy and Environment of the Committee on Science, House of Representatives, One Hundred Sixth
Congress, Second Session, March 1 and March 16, 2000Future Directions for NSF Advanced Computing
Infrastructure to Support U.S. Science and Engineering in 2017-2020National Academies Press
Department of Energy--Offices of Science; Environment, Safety, and Health; and Environmental
Management; and Offices of Energy Efficiency and Renewable Energy; Fossil Energy; and Nuclear Energy,
Science, and Technology : Hearing Before the Subcommittee on Energy and Environment of the Committee on
Science, House of Representatives, One Hundred Sixth Congress, Second Session, March 1 and March 16,
2000
17th Smoky Mountains Computational Sciences and Engineering Conference, SMC 2020, Oak Ridge, TN, USA,
August 26-28, 2020, Revised Selected Papers
Scalability and Performance Portability
Advances in Computers
Selected Workshops, HUST, SE-HER and WIHPC, Held in Conjunction with SC 2019, Denver, CO, USA, November
17–18, 2019, Revised Selected Papers
21st International Conference, SSDBM 2009, New Orleans, LA, USA, June 2-4, 2009 Proceedings
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From the Foreword: "The authors of the chapters in this book are the pioneers who will explore the exascale frontier. The
path forward will not be easy... These authors, along with their colleagues who will produce these powerful computer
systems will, with dedication and determination, overcome the scalability problem, discover the new algorithms needed to
achieve exascale performance for the broad range of applications that they represent, and create the new tools needed
to support the development of scalable and portable science and engineering applications. Although the focus is on
exascale computers, the benefits will permeate all of science and engineering because the technologies developed for
the exascale computers of tomorrow will also power the petascale servers and terascale workstations of tomorrow.
These affordable computing capabilities will empower scientists and engineers everywhere." — Thom H. Dunning, Jr.,
Pacific Northwest National Laboratory and University of Washington, Seattle, Washington, USA "This comprehensive
summary of applications targeting Exascale at the three DoE labs is a must read." — Rio Yokota, Tokyo Institute of
Technology, Tokyo, Japan "Numerical simulation is now a need in many fields of science, technology, and industry. The
complexity of the simulated systems coupled with the massive use of data makes HPC essential to move towards
predictive simulations. Advances in computer architecture have so far permitted scientific advances, but at the cost of
continually adapting algorithms and applications. The next technological breakthroughs force us to rethink the
applications by taking energy consumption into account. These profound modifications require not only anticipation and
sharing but also a paradigm shift in application design to ensure the sustainability of developments by guaranteeing a
certain independence of the applications to the profound modifications of the architectures: it is the passage from optimal
performance to the portability of performance. It is the challenge of this book to demonstrate by example the approach
that one can adopt for the development of applications offering performance portability in spite of the profound changes
of the computing architectures." — Christophe Calvin, CEA, Fundamental Research Division, Saclay, France "Three
editors, one from each of the High Performance Computer Centers at Lawrence Berkeley, Argonne, and Oak Ridge
National Laboratories, have compiled a very useful set of chapters aimed at describing software developments for the
next generation exa-scale computers. Such a book is needed for scientists and engineers to see where the field is going
and how they will be able to exploit such architectures for their own work. The book will also benefit students as it
provides insights into how to develop software for such computer architectures. Overall, this book fills an important need
in showing how to design and implement algorithms for exa-scale architectures which are heterogeneous and have
unique memory systems. The book discusses issues with developing user codes for these architectures and how to
address these issues including actual coding examples.’ — Dr. David A. Dixon, Robert Ramsay Chair, The University of
Alabama, Tuscaloosa, Alabama, USA
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Advanced computing capabilities are used to tackle a rapidly growing range of challenging science and engineering
problems, many of which are compute- and data-intensive as well. Demand for advanced computing has been growing
for all types and capabilities of systems, from large numbers of single commodity nodes to jobs requiring thousands of
cores; for systems with fast interconnects; for systems with excellent data handling and management; and for an
increasingly diverse set of applications that includes data analytics as well as modeling and simulation. Since the advent
of its supercomputing centers, the National Science Foundation (NSF) has provided its researchers with state-of-the-art
computing systems. The growth of new models of computing, including cloud computing and publically available by
privately held data repositories, opens up new possibilities for NSF. In order to better understand the expanding and
diverse requirements of the science and engineering community and the importance of a new broader range of advanced
computing infrastructure, the NSF requested that the National Research Council carry out a study examining anticipated
priorities and associated tradeoffs for advanced computing. Future Directions for NSF Advanced Computing
Infrastructure to Support U.S. Science and Engineering in 2017-2020 provides a framework for future decision-making
about NSF's advanced computing strategy and programs. It offers recommendations aimed at achieving four broad
goals: (1) position the U.S. for continued leadership in science and engineering, (2) ensure that resources meet
community needs, (3) aid the scientific community in keeping up with the revolution in computing, and (4) sustain the
infrastructure for advanced computing.
Future Directions for NSF Advanced Computing Infrastructure to Support U.S. Science and Engineering in 2017-2020
U.S. Department of Energy Performance and Accountability Report: Fiscal Year 2002
Energy and Water Development Appropriations for 2003
Energy and Water Development Appropriations for 2010: Dept. of Energy fiscal year 2010 justifications
Hearing Before a Subcommittee of the Committee on Appropriations, United States Senate, One Hundred Ninth
Congress, Second Session
Energy and Water Development Appropriations Fiscal Year 2008
This is volume 72 of Advances in Computers, a series that began back in 1960 and is the oldest
continuing series chronicling the ever-changing landscape of information technology. Each
year three volumes are produced, which present approximately 20 chapters that describe the
latest technology in the use of computers today. In this volume 72, we present the current
status in the development of a new generation of high-performance computers. The computer
today has become ubiquitous with millions of machines being sold (and discarded) annually.
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Powerful machines are produced for only a few hundred U.S. dollars, and one of the problems
faced by vendors of these machines is that, due to the continuing adherence to Moore’s law,
where the speed of such machines doubles about every 18 months, we typically have more than
enough computer power for our needs for word processing, surfing the web, or playing video
games. However, the same cannot be said for applications that require large powerful
machines. Applications such as weather and climate prediction, fluid flow for designing new
airplanes or automobiles, or nuclear plasma flow require as much computer power as we can
provide, and even that is not enough. Today’s machines operate at the teraflop level (trillions
of floating point operations per second) and this book describes research into the petaflop
region (1,015 FLOPS). The six chapters provide an overview of current activities that will
provide for the introduction of these machines in the years 2011 through 2015.
This book constitutes the refereed post-conference proceedings of 13 workshops held at the
34th International ISC High Performance 2019 Conference, in Frankfurt, Germany, in June
2019: HPC I/O in the Data Center (HPC-IODC), Workshop on Performance & Scalability of
Storage Systems (WOPSSS), Workshop on Performance & Scalability of Storage Systems
(WOPSSS), 13th Workshop on Virtualization in High-Performance Cloud Computing (VHPC
'18), 3rd International Workshop on In Situ Visualization: Introduction and Applications,
ExaComm: Fourth International Workshop on Communication Architectures for HPC, Big
Data, Deep Learning and Clouds at Extreme Scale, International Workshop on OpenPOWER for
HPC (IWOPH18), IXPUG Workshop: Many-core Computing on Intel, Processors: Applications,
Performance and Best-Practice Solutions, Workshop on Sustainable Ultrascale Computing
Systems, Approximate and Transprecision Computing on Emerging Technologies (ATCET),
First Workshop on the Convergence of Large Scale Simulation and Artificial Intelligence, 3rd
Workshop for Open Source Supercomputing (OpenSuCo), First Workshop on Interactive HighPerformance Computing, Workshop on Performance Portable Programming Models for
Accelerators (P^3MA). The 48 full papers included in this volume were carefully reviewed and
selected. They cover all aspects of research, development, and application of large-scale, high
performance experimental and commercial systems. Topics include HPC computer
architecture and hardware; programming models, system software, and applications; solutions
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for heterogeneity, reliability, power efficiency of systems; virtualization and containerized
environments; big data and cloud computing; and artificial intelligence.
Hearings Before a Subcommittee of the Committee on Appropriations, House of
Representatives, One Hundred Sixth Congress, Second Session
Setting Priorities for Large Research Facility Projects Supported by the National Science
Foundation
Energy and Water Development Appropriations for 2001
Providing the Tools for Scientific Discovery and Basic Energy Research
ASCR Science Network Requirements
This volume contains the proceedings of SSDBM 2009, the 21st International Conference on Scienti?c and
Statistical Database Management. SSDBM 2009 took place during June 2–4, 2009, at the Hotel Monteleone in
New Orleans, USA. The SSDBM conference series brings together scienti?c domain experts, database
researchers, practitioners, and developers for the presentation and - change of current research concepts, tools,
and techniques for scienti?c and s- tistical database applications. SSDBM organizersstrive to provide a
stimulating environment to encourage discussion, fellowship, and exchange of ideas in all aspects of research
related to scienti?c and statistical databases, including both original research contributions and insights from
practical system design, imp- mentation, and evaluation. SSDBM 2009 received 76 submissions from 18
countries. Each submission was reviewed by three Program Committee members, leading to the acceptance of
29long papers and 12 shortpapers.The shortpapers include a mix ofdem- strations, poster papers, and
traditional conference presentations. This year we had the goal of increasing our acceptance rate while
maintaining or increasing thequalityofourpapers;tothisend,17ofouracceptedpaperswereshepherded. This year
we also bene?tted from three invited talks. Our keynote presen- tion was from Kate Keahey of Argonne National
Laboratory, who talked about scienti?ccomputingoncloudplatforms.BertramLudaescherfromtheUniversity
ofCaliforniaDavisexplainedwhatmakesscienti?c work?owsscienti?c,andArie Shoshani gave an overview of new
technology developed at the Scienti?c Data Management Center at Lawrence Berkeley National Laboratory for
exploring scienti?c datasets.
Energy and Water Development Appropriations for 2003: Secretary of Energy; Science, renewable energy, and
nuclear energy
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Energy and Water, and Related Agencies Appropriations for Fiscal Year 2007
Hearings Before a Subcommittee of the Committee on Appropriations, House of Representatives, One Hundred
Ninth Congress, First Session
Hearings Before a Subcommittee of the Committee on Appropriations, House of Representatives, One Hundred
Tenth Congress, First Session
Driving Scientific and Engineering Discoveries Through the Convergence of HPC, Big Data and AI
Energy and Water Development Appropriations for 2001: Secretary of Energy
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