Chapter 1

Introduction

As demands emerge for ever greater computer processing speeds and capacities,
traditional serial processors have begun to encounter physical laws that inhibit
further speed increases. One impediment is the speed of light. Signals cannot
propagate faster than about a foot in a nanosecond. Hence, computer components
commanded by another component ten feet away cannot respond in less than 10
ns. To defeat this limit, designers try to make computers smaller. This effort en-
counters limits on the allowed smallness of chip feature sizes and the need to dis-
sipate heat.

The most promising strategy to date for overcoming these limits is the aban-
donment of serial processing in favor of parallel processing. Parallel processing is
the use of multiple processors simultaneously working on one problem. The hope
is that if a single processor can generate X floating point operations per second
(FLOPS), then ten of these may be able to produce 10X FLOPS, and, in the case of
massively parallel processing, a thousand processors may produce 1000X FLOPS.

Problems of obvious interest for parallel processing because of their compu-
tational intensity include the following.

¢ Matrix inversion

* Artificial vision

» Data base searches

« Finite element analysis
 Computational fluid dynamics
* Simulation

¢ Optical ray trace

« Signal processing

« Optimization






