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                    Computation Directorate and Science& Technology Review Computational Science and Research Featured in 2002

                    
                        Technical Report
                            Alchorn, A
                            

                    Thank you for your interest in the activities of the Lawrence Livermore National Laboratory Computation Directorate. This collection of articles from the Laboratory's Science & Technology Review highlights the most significant computational projects, achievements, and contributions during 2002. In 2002, LLNL marked the 50th anniversary of its founding. Scientific advancement in support of our national security mission has always been the core of the Laboratory. So that researchers could better under and predict complex physical phenomena, the Laboratory has pushed the limits of the largest, fastest, most powerful computers in the world. In the late 1950's, Edward Teller--one of themore » LLNL founders--proposed that the Laboratory commission a Livermore Advanced Research Computer (LARC) built to Livermore's specifications. He tells the story of being in Washington, DC, when John Von Neumann asked to talk about the LARC. He thought Teller wanted too much memory in the machine. (The specifications called for 20-30,000 words.) Teller was too smart to argue with him. Later Teller invited Von Neumann to the Laboratory and showed him one of the design codes being prepared for the LARC. He asked Von Neumann for suggestions on fitting the code into 10,000 words of memory, and flattered him about ''Labbies'' not being smart enough to figure it out. Von Neumann dropped his objections, and the LARC arrived with 30,000 words of memory. Memory, and how close memory is to the processor, is still of interest to us today. Livermore's first supercomputer was the Remington-Rand Univac-1. It had 5600 vacuum tubes and was 2 meters wide by 4 meters long. This machine was commonly referred to as a 1 KFlop machine [E+3]. Skip ahead 50 years. The ASCI White machine at the Laboratory today, produced by IBM, is rated at a peak performance of 12.3 TFlops or E+13. We've improved computer processing power by 10 orders of magnitude in 50 years, and I do not believe there's any reason to think we won't improve another 10 orders of magnitude in the next 50 years. For years I have heard talk of hitting the physical limits of Moore's Law, but new technologies will take us into the next phase of computer processing power such as 3-D chips, molecular computing, quantum computing, and more. Big computers are icons or symbols of the culture and larger infrastructure that exists at LLNL to guide scientific discovery and engineering development. We have dealt with balance issues for 50 years and will continue to do so in our quest for a digital proxy of the properties of matter at extremely high temperatures and pressures. I believe that the next big computational win will be the merger of high-performance computing with information management. We already create terabytes--soon to be petabytes--of data. Efficiently storing, finding, visualizing and extracting data and turning that into knowledge which aids decision-making and scientific discovery is an exciting challenge. In the meantime, please enjoy this retrospective on computational physics, computer science, advanced software technologies, and applied mathematics performed by programs and researchers at LLNL during 2002. It offers a glimpse into the stimulating world of computational science in support of the national missions and homeland defense.« less
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                    Energy and technology review

                    
                        Technical Report
                            Johnson, K
                            

                    This issue of Energy and Technology Review discusses the various educational programs in which Lawrence Livermore National Laboratory (LLNL) participates or sponsors. LLNL has a long history of fostering educational programs for students from kindergarten through graduate school. A goal is to enhance the teaching of science, mathematics, and technology and thereby assist educational institutions to increase the pool of scientists, engineers, and technicians. LLNL programs described include: (1) contributions to the improvement of US science education; (2) the LESSON program; (3) collaborations with Bay Area Science and Technology Education; (4) project HOPES; (5) lasers and fusion energy education; (6)more » a curriculum on global climate change; (7) computer and technology instruction at LLNL's Science Education Center; (8) the National Education Supercomputer Program; (9) project STAR; (10) the American Indian Program; (11) LLNL programs with historically Black colleges and Universities; (12) the Undergraduate Summer Institute on Contemporary Topics in Applied Science; (13) the National Physical Science Consortium: A Fellowship Program for Minorities and Women; (14) LLNL's participation with AWU; (15) the apprenticeship programs at LLNL; and, (16) the future of LLNL's educational programs. An appendix lists all of LLNL's educational programs and activities. Contacts and their respective telephone numbers are given for all these programs and activities. (BN)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Energy and Technology Review, November 1991. [Lawrence Livermore National Laboratory]

                    
                        Technical Report
                            Sefcik, J; de Vore, L; Gleason, K; ... 
                            

                    The Lawrence Livermore National Laboratory, operated by the University of California for the United States Department of Energy, was established in 1952 to do research on nuclear weapons and magnetic fusion energy. Since, then we have added other major programs, including laser fusion and laser isotope separation, biomedical and environmental science, strategic defense, and applied energy technology. These programs, in turn, require research in basic scientific disciplines, including chemistry and materials science, computer science and technology, engineering, and physics. Energy and Technology Review is published monthly to report on unclassified work in all our programs. Topics covered in this issuemore » are: (1) Earthquake safety: How safe is LLNL Over the last decade, we have made a major effort to ensure the safety of Laboratory employees and facilities in the events of an earthquake. With completion of the structural upgrade for Building 111, the Laboratory may now be one of the most earthquake-ready research and the development complexes in the Bay Area; however, our efforts to ensure an earthquake safe environment at the Laboratory continue. (2) Assessing the effects of earthquakes and other natural disasters before they strike. Although scientists and engineers in LLNL's Nuclear Systems Safety Program may not able to predict an earthquake or other natural disaster, they can now do the next best thing-they can assess the probable hazards of a natural disaster at any location in the country. (3) A strategy for smoothly transitioning to massively parallel computing. We have recently demonstrated that massively parallel processors are becoming hospitable to general-purpose computing and that codes written initially for vector processors can be transported smoothly to and run effectively on these new machines.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Energy and Technology Review, April--May 1992

                    
                        Technical Report
                            Sefcik, J
                            

                    This issue of ``Energy and Technology Review`` address Biomedical Science at Lawrence Livermore National Laboratory. The broad mission of biomedical research at the Laboratory is to identify and characterize effects on human health arising from energy use and development. Our goal is to understand the molecular and cellular mechanisms that lead to adverse health effects and to develop technologies and resources to prevent or ameliorate them. We provide the scientific foundation for understanding the longterm health consequences of energy alternatives and for developing technological solutions for these issues. The multidisciplinary team researchers the fields of biochemistry, molecular biology, cellular biology,more » and genetics with the computational, physical, and engineering resources available to us from the wider pool of people and facilities at LLNL. To fulfill our mission, we bring together research efforts in human risk assessment, human genome organization, structural biology, and technology development. In the area of human risk assessment, we are developing methods to assess genetic alterations and ill-health effects directly in humans. Two articles in this issue of Energy and Technology Review describe some of our work on human risk assessment. The first article explains one of the new methods we developed to measure mutations in humans, namely, the glycophorin-A (GPA) assay. The second deals with moles and melanoma incidence among employees of LLNL. Our research interests have historically emphasized an understanding of the structure of mammalian chromosomes and chromatin, which package the DNA. This focus has been manifest in our studies of DNA and proteins in sperm, in the organization and isolation of DNA repair genes, and in developing an organizational map of the human genome with a specific focus on chromosome 19. The third article in this issue provides a succinct overview of the goals, science, and results coming from the Human Genome Project.« less
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