Preface

We describe significant research and development in the design of computers, conducted
almost all at IBM. This book includes methods for design, analysis, diagnosis, and auto-
matic repair. It is intended for an individual reader as well as a class. One of its features is
the inclusion of exercises, some simple, some of Ph.D. dissertation level. Mathematics
here is an activity, not merely a subject. Each chapter contains summaries of other rele-
vant sources. Many figures illustrate the text. The contents are as follows:

CHAPTER 1: CUBICAL COMPLEXES, TWO-LEVEL LOGIC

This chapter describes and solves significant minimization problems. It describes algo-
rithms, used by the National Aeronautics and Space Agency in the Mars space vehicle.
The algorithms were used extensively within IBM, effecting appreciable savings. Here,
extensive improvements are made to methods for two-level minimization. MIN370, an
excellent program of the minimization algorithms in PL/I written by Leroy Junker, was
executed many times. Space and time no longer seem a problem for designs, say less than
16 inputs and 32 outputs. It is a Theorem, exercise, that these algorithms are correct. On
very large problems we found it expedient to run each output separately and then combine
these solutions (Marvin Perlman, J. Sanborn). This method does not in general get a mini-
mum but an approximate solution, in much less time.

This material is preceded by a critique of high-level hardware design. We discuss
three methods of generating logic from a high level, producing various kinds of
optimization from high-level specifications. One method was developed and used by
Stan Pitkowski in the design of System/360 Model 65. Another system was developed
by John Darringer and William Jenner, having use within IBM. A third was PL/R, Chap-
ters 2, 4.
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