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High-performance computing is important in solving complex problems in areas from climate and biology to national security. Several factors have led to the recent reexamination of the rationale for federal investment in research and development in support of high-performance computing, including continuing changes in the various component technologies and their markets, the evolution of the computing market, particularly the high-end supercomputing segment, experience with several systems using the clustered processor architecture, and the evolution of the problems, many of them mission-driven, for which supercomputers are used.

The Department of Energy’s (DOE’s) Office of Science expressed an interest in sponsoring a study by the Computer Science and Telecommunications Board (CSTB) of the National Research Council (NRC) that would assess the state of U.S. supercomputing capabilities and relevant research and development. Spurred by the development of the Japanese vector-based Earth Simulator supercomputer, the Senate’s Energy and Water Development Appropriations Committee directed the Advanced Simulation and Computing (ASC) program of the National Nuclear Security Administration (NNSA) at DOE to commission, in collaboration with DOE’s Office of Science, a study by the NRC. Congress also commissioned a study by the JASONs1 to identify the distinct requirements of the stockpile stewardship program and its relation to the ASC acquisition strategy.

The committee did its work through its own expert deliberations and by soliciting input from key officials in its sponsoring agency (DOE) and numerous experts in both the United States and Japan, including government officials, academic researchers, supercomputer manufacturers, software vendors, supercomputer center managers, and application users of supercomputing systems (see Appendix B). In addition to meeting six times, the committee hosted a workshop attended by more than 20 scientists from a broad range of disciplines to explore the supercomputing needs and opportunities of key scientific domains in the coming decade and to discuss the supercomputing technologies that will facilitate supercomputer use in these domains. Many of the workshop participants provided white papers (see Appendix C for a list) expressing their views on computational challenges in supercomputing, which informed both the workshop and this report.

The committee also visited five DOE supercomputer centers and the National Security Agency’s (NSA’s) Supercomputer Center (see Appendix B). A subset of the committee received classified briefings from the Department of Energy on stockpile stewardship and from the NSA on signals intelligence that helped illuminate how these mission requirements drive supercomputing needs now and in the future. Given that a significant fraction of government funding of supercomputing is for classified national security programs, the committee believed such briefings were needed to ensure that its report would be useful for the entire supercomputing community. Having received the briefings, the committee believes that the needs of the classified supercomputing applications reinforce, but do not change, the committee’s findings and recommendations for the future of supercomputing. This unclassified report does not have a classified annex, nor is there a classified version.
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Java SE8 for the Really Impatient: A Short Course on the Basics (Java Series)Addison Wesley, 2014

	Eagerly anticipated by millions of programmers, Java SE 8 is the most important Java update in many years. The addition of lambda expressions (closures) and streams represents the biggest change to Java programming since the introduction of generics and annotations.
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Beginning ASP.NET 4 in VB 2010Apress, 2010

	The most up-to-date and comprehensive introductory ASP.NET book you’ll find on any shelf, Beginning ASP.NET 4 in VB 2010 guides you through Microsoft’s latest technology for building dynamic web sites. This book will enable you to build dynamic web pages on the fly, and assumes only the most basic knowledge of Visual...
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Green's Functions for Solid State PhysicistsWorld Scientific Publishing, 1998
This volume shows how the analytic properties in the complex energy plane of the Green's functions of many particle systems account for the physical effects (level, shifts, damping, instabilities) characteristic of interacting systems. It concentrates on general physical principles and, while it does not discuss experiments in detail, includes...
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HackNotes(tm) Linux and Unix Security Portable ReferenceMcGraw-Hill, 2003
HackNotes Linux and Unix Security Portable Reference gives you step-by-step details of intrusion tactics, tools, and actual techniques currently being used by criminals to break into computer networks. This book will teach you how to protect and harden Linux and Unix hosts against the most troublesome security issues. Use the unique and...
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Fuzzy Logic with Engineering ApplicationsJohn Wiley & Sons, 2004

	Fuzzy logic is a simple phrase that actually refers to a large subject dealing with a set of methods to characterize and quantify uncertainty in engineering systems that arise from ambiguity, imprecision, fuzziness, and lack of knowledge.


	This 15-chapter textbook remains the only major text that can be used for both undergraduate...
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Breast Imaging (Kopans,  Breast Imaging)Lippincott Williams & Wilkins, 2006

	
		Dr. Kopans' best-selling text and reference on breast imaging is now in its thoroughly revised, updated Third Edition. The author combines a complete, superbly illustrated atlas of imaging findings with a comprehensive text that covers all imaging modalities and addresses all aspects of breast imaging—including breast...
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