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Abstract

Since simulation tends to be the most time consuming part of any VLSI design, researchers have
continually sought faster and faster techniques for simulating circuits. One obvious method for
improving simulation speed is to combine several gates into a single Boolean function and sim-
ulate the function as a unit. Unfortunately, this is much easier said than done. In most cases
the technique for simulating the function is more time consuming than simulating the original
collection of gates.
The hyperlinear technique permits functions to be simulated in roughly the same amount of time
as a single gate. The function is represented as a state machine and changes in the inputs are
used to change states. Metamorphic programming techniques are used to provide an efficient
simulation of the state machine. In the worst case, the function is represented as a hypercube,
but symmetries in the function can be used to reduce the number of dimensions in the hypercube
while expanding the cube along another dimension. As the number of dimensions is reduced,
the efficiency of the simulation increases. In the ideal case, the hypercube is collapsed into a lin-
ear state machine with n inputs and n + 1 states. Many types of symmetry can be used for the
collapse: total and partial symmetries, skew symmetries, and conjugate symmetries. The hyper-
linear technique is unique in its ability to handle skew symmetries and conjugate symmetries.
Skew-symmetric functions are those that are symmetric with one or more inputs inverted with re-
spect to the others. Conjugate symmetries are similar to skew symmetries, but with certain inputs
conditionally inverted by others. Work is underway to exploit other types of symmetry as well.
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