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Computing hardware has grown exponentially over the last 70 years, and nowhere has the impact of this growth been felt more than in the domain of scientific computing. As a result of this enormous increase in computing capacity, simulation now forms a new third pillar of science, alongside theory and experiment. 

In this talk, I will discuss the big data challenges presented by high-performance computing simulations. I will focus in particular on a massive run completed on over a week of wall clock time on 64k cores on the IBM BG/L by an international team of 25 physicists, mathematicians, and computer scientists, and which resulted in the production of over 150 TB of data. The enormity of this dataset created numerous challenges, ranging from parallel I/O scaling, to data transport, analysis, and visualization. I will discuss the strategies developed by my team and collaborators to resolve these issues, including the development of PADS, a petabyte-scale storage server tightly integrated with a terascale analysis computing resource. I will conclude with a discussion of some key challenges and opportunities for future progress in large-scale scientific datasets.
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