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PDP-8/L (8/| derivative, mid third generation)

LSI-11 (early fourth generation)

was packaged in only four six-foot cabinets. The third genera-
tion PDP-8/I occupied about eight cubic feet and now, in the
fourth generation, we have the single-board LSI-11, which is 14"
x 8" x 10", but it also has over ten-times the calculating power of
Whirlwind. Mostimportant, the price has come down by afactor
of nearly 200 these last 15 years, which amounts to about 41%
compounded per year; that is, every two years the price has
halved. This permits new uses of the computer that are in the
scale of the application.

The size too has changed, going from a building to a single
board. The input power has decreased by a factor of 3,000
from Whirlwind. Whirlwind required 150,000 watts and when it
ran, the lights in Cambridge dimmed. A Whirlwind flip flop, which
stores a single binary-digit (bit) occupied a volume of about
eight cubic feet. In the LSI-11, the same function takes an area of
silicon thatis only about one hundredth by one hundredth of an
inch. Whirlwind had the five conventional computer elements:
input, output, control, arithmetic, and storage. Control was an
area of the room that one walked through. The storage tube
invented at Manchester University was initially used. The arith-
metic element gives us the notion of word length. Whirlwind
word length was thirty-two feetand a bit slice took up abouttwo
feet. We could walk along the bits and the various registers were
piled on top of one another. The console was also a place one
walked around to look at lights and flip switches. Here we've not
made similar strides in console design because there haven't
been advances in miniaturizing people.

Whirlwind made important contributions to computing includ-
ing the cathode ray tubes and light pen input which most com-
puters still don’t have, but eventually will if they communicate
with people. But Whirlwind is probably most remembered for
its innovative magnetic core memory, which is still in use over
three generations.

The University of lllinois was particularly prolific. They used the
storage tube (invented at Manchester University) in ILLIAC |, a
direct descendent from the Princeton Institute for Advanced
Studies’ machine. A number of the ILLIACs were made and
distributed around the world. lllinois built ILLIAC II, and ILLIAC
lll, second generation machines, but their most recent machine,
ILLIAC IV, built with Burroughs, is still to be fully operational.



Industry began building computers in the early 1950’s. English
Electric builta machine called the Deuce which came out of the
English National Physics Laboratory. Contrast this with mod-
ules from the IBM 650, and the 704. Probably one of the most
easily produced second-generation packaging technologies
was that of IBM for the 7090. Burroughs had an interesting
package called Cordwood.

DEC's own modules came at the beginning of the second gen-
eration. The first modules allowed experimenters to easily build
digital systems together. The systems modules allowed per-
manent digital systems to be made, but more important, they
provided the basis for building digital computers. These were
the modules from which the PDP-1, -4, -5, and -6 were made.

The flip-chip modules were built for the PDP-7 and -8 so that
modules could be made more easily and the back panels could
be wrapped automatically. Subsequently, this style of module
packaging has been used to include more components and has
lasted us through the third generation with the integrated cir-
cuits and on into the fourth generation, where it is used for the
LSI-11. And there’s really no reason to change unless the fifth
generation is a big surprise, but that's a few years away, if past
generations are any indication.
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