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The historical improvements in the performance of general-purpose processors have long
provided opportunities for application innovation. Word processing, spreadsheets, desktop
publishing, networking and various game genres are just some of the many applications that
have arisen because of the increasing capabilities and the versatility of general-purpose
processors. Key to these innovations is the fact that general-purpose processors do not
predefine the applications that they are going to run.

Currently, the capabilities of individual general-purpose processors are encountering
challenges, such as diminishing returns in exploiting instruction-level parallelism and power
limits. As a consequence, a variety of approaches are being employed to address this
situation, including adding myriad dedicated accelerators. Unfortunately, while this improves
performance it sacrifices generality. More specifically, the time, difficulty and cost of special
purpose design preclude dedicated logic from serving as a viable avenue for application
innovation.

There recently has been progress in addressing this dilemma between providing
programmability and higher performance via an interesting middle ground between fully
general-purpose computing and dedicated logic. In specific, spatial computing, where the
computation is mapped spatially onto an array of small programmable processing elements
addresses many of the cost-related liabilities of dedicated logic and is increasingly being
applied to general computation problems. While field prgrammable gate arrays (FPGASs) are
the best know spatial computing platform there are also a number of coarse grained variants.

In this talk, we will examine the range of spatial computing alternatives and explore in more
depth the concept of triggered instructions, a novel control paradigm for arrays of processing
elements (PEs) aimed at exploiting spatial parallelism. Triggered instructions completely
eliminate the program counter and allow programs to transition concisely between states
without explicit branch instructions. They also allow efficient reactivity to inter-PE
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communication traffic. The approach provides a unified mechanism to avoid over-serialized
execution, essentially achieving the effect of techniques such as dynamic instruction
reordering and multithreading, which each require distinct hardware mechanisms in a
traditional sequential architecture.
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