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Abstract

The last decade saw the emergence of the parallel supercomputer. Based on large array of up to 10,000 high
volume microprocessors, these were the first machines to sustain more than one teraFLOPS on scientifically
important computations. In a remarkable demonstration of Moore’s Law, the new decade should see the advent of
the first single-chip parallel microprocessors whose performance will be comparable to the large-scale machines of
the mid-1990s. Not surprisingly, the designers of these future single chip multiprocessors will face many of the same
concerns as their predecessors such as the need for high bandwidth, low latency, interconnection networks and very-
lightweight interprocessor communication protocols. Unlike the earlier supercomputing designs, which were
intended for large-scale engineering and scientific computing, these next-generation, single chip parallel machines
will be used to deliver “high-value” MIPS that enhance the user’s total computing experience.

Applications likely to appear on these micro-scale supercomputers of tomorrow will include the rendering of
real-time, 3D graphics, encoding/decoding multiple, HD video streams, and processing real-time voice and video
input. This talk will describe several solution strategies, at the architectural, interconnect, and circuit levels, that are
suitable for single-chip supercomputers in sub-100nm technology generations.
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