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PREFACE

This report has been prepared under the terms of Contracts
W-36-034-0RD-7481 and DA-36-034-ORD-19 (Project No. TB3-0007 F)
between the Research and Nevelopment Service, U. S. Army Ordnance
Corps and the Institute for Advanced Study. It is a final report on
the latter contract, covering the period up to 1 July 1952.

This report is issued in two parts: Part I (text) and Part
II (drawings). Part II is separate from this volume and comprises
the complete circﬁit érawings for the completed machine.

Certain accessory devices, notably a magnetic drum and an IBM
input-output system, were added in the period subsequent to 1 July

1952. These will be described in a following report.

John von Neumann
Project Director

Institute for Advanced Study
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1.

I. MATHEMATICAL ASFECTS

In the succeeding pages of this chapter we shall describe the
workings of the principal organs of the machine insofar as they con-
cern the preparation of codes. We assume the reader is familiar with
a previous report entitled, "Preliminary Discussion of the Logical De-

sign of an Electronic Computing Instrument” (1946) by Burks, Goldstine,

and von Neumsnn; in future references we indicate this report by FD.
Tn this chapter we discuss those features of the arithmetic part of
the machine which are relevant from a mathematical point of view.

In a consideration of the Arithmetic Organ one is naturally led
first to discuss the number system employed. In spite of & long stand-
ing tradition in favor of the decimal system we Were lad both by logical
and engineering considerations to employ the binary systenm. Since the
control portions of the machine are carrying out purely logical func-
tions and since logics are best expressed as binary operations the
reasons for a binary representation, at least, of the orders for the ma-
chine are evident. On the engineering eide the components out of which
the machine is constructed are again binary in nature: The "flip-flop"
1s fundamentally & binary device; the "gate" is also; and the process of
gtoring charge in the dielectric face or acfeen of the cathode ray tube
used in the Memory is again of this same character. Hence, if one con-
templates employing the decimal system, one is forced to a binary coding
of the decimal system, each decimal digit being represented by a tetrad

of bipary digits. Thus a precision of 10 decimal digits would require



























































































































