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Abstract: The use of a high-speed digital computer as the control element
in a physical system invelwves information processing rather than
complex mathematical computations. The work particularly reguires
an appreciation for physical systems and equipment.

The comuter applications work in which we now have openings at this
Laboratory involves the use of a digital computer as the control element in a
‘large physical system. This type of application does not make use of a computer
for complex mathematical operations; rather it uses the high speed of the machine
and the machine's ability to do logical opsrations to permit it to act as an :
information-processing elemsnt. The computer reseives information relative to
the state of a physical system and uses this informatien, together with its
stored instructions and data, to determine what instructions must be given to
other elements of the gystem so that the desired course of action is achieved.

« : in essential characteristic of a digital @omputer for this typs of

' application is extremely high speed, since the results of the machine’s computa—
tion or data processing are useful only if they ean be apvplied immediately in
the determination of the behavior of the external system, This requirement of
high speed is an importaith reason why the field is an entirely new one, for

only recent engineering advances have made it possible to build digital machines
with the necessary high speeds. Machines with high speeds and adequate intermal
- memories, such as !hirlwimd I, are now being considered for use in situations
which have previously come under control of human @pemtors as well a8 in systems
‘in which the rehtively slow speed of human or manwal data processing has not
‘previously permitted adequate operation. In both cases s the use of a computer
requires an extensive study of the desired system characteristics and the means
of obtaiming the desired results consisteat with the machine’s capabilities.

To use a digital computer in & physical system — such as might be
typified by civilian air traffic conmtrol — one must decide what functions are
to be accomplished, decide how these functions will be carried out, and then
synthesize a satisfactory system comsistent with these decisions. The re-
sulting system must be broken down from its initial sxpression to & flow
diagram showing system operation in a logical-choise form, and then to the
basic 52-order code by which the @@mput@r is mltimt@ly imtmmed@
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This work requires little or no formal or theoretical mathematics.
¥uch more necessary is an understanding and feeling for a physical system, _
physical equipment, and physical conditions., Common sense, ingenuity, imagive-
tion, and enthusiasm are among the most valuable attributes required. Thess
are doubly important since the work at this Laboratery is experimental, and
. 311 work quickly undergoes actual tasta on the Whirlwind Computer.

We can use Bachelors, Masters, or Dostors. Experisence with computers
im unnecessary, sinces the Iaboratm uiil provide training in computer principlea

and related subjects.
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