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Abstract: In every recent decade peak parallel computing power has increased by a factor of 1000x. The
next increase will result in exascale computers by 2020 to 2024. Such computers are expected to
opefate at 10**18 operation per second. At the same time this increase is projected to lead to
substantial changes in computer architecture in order to keep power consumption at realistic levels.
This talk will describe present high performance architectures, explain the architectural challenges faced
in moving to exsacale and will describe attempts being made to overcome these challenges. The
proposed changes include accelerator-like architecture, vertically stacked memory and the use of silicon
photonics. It is also expected that the sheer scale of the new machines leads to fault tolerance issues.
Many of these challenges are being addressed by an ambitious proposed DOE Exascale program. At the
same time such architectural changes will not in themselves be sufficient to achieve exascale
performance for standard codes. The substantial shift in computer architecture will require different
algorithmic and software approaches. Such a shift will thus force changes in software that require
substantial reworking of codes. As with similar step architectural changes in the past some codes are
unlikely to perform well if they do not adapt to new architectures and thus face extinction as high
performance codes.
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