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MIT Lincoln Laboratory TX-2500 achieves 0.5 Petabytes using pMatlabXVM

MIT Lincoln Laboratory (www.ll.mit.edu) has demonstrated a 0.5 Petabyte calculation on the HPC Challenge Stream benchmark (www.hpcchallenge.org) using its TX-2500 computer and pMatlabXVM software. This is the largest single problem ever run on a computer.  TX-2500 was provided to Lincoln Laboratory via a DoD High Performance Computing Modernization Program (HPCMP) Distributed High Performance Investment in collaboration with Dell Computer, Inc.  The TX-2500 system consists of 432 InfiniBand connected nodes, 3.4 Terabytes of RAM and 0.78 Petabytes of local disk/virtual memory. Using the Lincoln Laboratory pMatlab XVM (eXtreme Virtual Memory) software, the entire storage can be treated as a single large global array enabling the processing of data sets far larger than would be otherwise possible.

TX-2500 and pMatlabXVM are being used to prototype next generation scalable sensor processing architectures.  Using this system a single 0.5 meter resolution image of the entire Earth containing 250 trillion pixels can be stored and processed.

The STREAM benchmark was run on 380 nodes to validate the system concept and achieved a bandwidth of 25 Gigabytes/sec on a 0.5 Petabyte problem and 120 Gigabytes/sec on a 75 Gigabyte problem. In addition to this achievement, the TX-2500 is also the current record holder in the Gordon Moore Terabyte sort competition.

TX-2500 is a part of the Lincoln LLGrid system, which is the largest interactive on-demand supercomputing system in the world.  LLGrid supports 200+ users at Lincoln Laboratory, ~85% of whom run parallel MATLAB® codes using the Lincoln Laboratory developed pMatlab library (http://www.ll.mit.edu/pMatlab).

This work was sponsored by the Department of Defense under Air Force Contract FA8721-05-C-0002. Opinions, interpretations, conclusions and recommendations are those of the authors and are not necessarily endorsed by the United States Government.

MATLAB is a registered trademarks of The MathWorks. Reference to commercial products, trade names, trademarks or manufacturer dots not constitute or imply endorsement.

MIT Lincoln Laboratory is a federally funded research and development center operated by the Massachusetts Institute of Technology under a contract with the U.S. Air Force.  Serving multiple sponsors, the Laboratory conducts advanced R&D for national defense, with particular emphasis on advanced electronics and transfers technology to both government and industry.
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