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structure. The PMS system is generally used to provide a
structural representation of the components of digital computer

systems. In contrast, this taxonomy only encompasses whole
computing systems and their antecedents. The following compares
the two breakdowns:

MUSEUM TAXONOMY COLE CODE PMS

Memories M M Memories
Controls K K Controls
Transducers T T Transducers
Links & Switches S S Switcﬁes
L Links
Calcula D D Data Operation
P Processor
Digital Computer C C Computer

Automata A

The criteria defining the tree is the structure of the
computing device, neither the organization that made it nor the
purpose that it was meant to fulfill. To make an analogy with the
animal kingdom, if the bone structure of a horse is that of a fine
race horse then it would be classified as such; it would not
matter if it were bred by the government and used to pick up
garbage. In computing, the EDSAC, built at Cambridge University,
is neither classified as an English or university computer but an
EDVAC-related machine in the same family as the Maniac and ILLIAC.
Thus, differentiation of manufacturers, countries, or by intended
ubers is not part of the taxonomy.

The classical scientific taxonomy system with its seven
levels has been adopted to organize and classify all species of
relative inventions. The two top levels, kingdom and phylum, are
technology and information, respectively. The Museum collection
deals with seven classes within the phylum of "information."
(Listed above) Each class, like a specie, has life that starts
within a given generation, flowers, and then becomes functionally
incorporated within another class. Each started, almost as an
independent thread, but are now beginning to merge into two
dominant classes: computer and automata.

Memory is probably the oldest class starting with early
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markings on caves and continuing both as significant parts of
computers and automata and also as all kinds of human-readable
aids to the brain. See ..... for more complete explanations.

Controls reach back to early analog devices, such as the
Greek water clocks, and have been significant in the mechanization
process. At the beginning of the 19th century, card controlled
looms gave the notion of sophisticated pattern control to
industrial processes via the use of a larger scale memory data-set
than hitherto used. Card control ended with a great flourish in
the early nineteen sixties with the tabulating machines. Again
with the computer on the chip, earlier technologies of control
devices are rapidly becoming obsolesent to be replaced by the
"on-board" micro-processor.

Transducers take information in one form and put it into
another. They are often associated with memory systems, allowing
their replication, printing use type (an intermediary form) to
duplicate the information into books, the books are then
"secondary" memory for people. Transducers really began with the
Guttenberg's movable type and include teleprinters, tape
transports, the telephone, and television sets. These machines
are becoming more and more sophisticated and less and less able to
be differentiated from computers.

Calculators, other than the manual bead devices, did not
develop until the 19th century and have now virtually been
displaced by computers. These are the data operators to do the
arithmetic in PMS notation. Either calculators are embedded in
computers or computers (as they have miniaturized) are embedded in
what has traditionally been considered & calculator. The taxonomy
of Class Calcula is worked out and explained in the text. (See

oo--)

"Links and switches evolved out of the need for a large number
of subsribers all desiring the use of a single system. The first
telegraph was a simple device transferring information from a to
b. But the growth of the telegraphy and telephony systems in the
late nineteenth century created a need to establish elaborate
networks linked together with a switching system. The current
generation of computers still depend on new methods of linking and
switching for cross communication.

Digital Computers emerged in the late forties from a
combination of calculator, control, transducer, links and
switches, and memory technologies. The section on Pioneer
Computers shows the combination of elements that were adopted by
the first 16 machines, many of which were patched together with
emphases on different Classes. The Class Digital Computer,
itself that emerged is certainly more than the sum of these parts,

as each has converged and been modified and molded into a new
phenomena.
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Automata actually started very early with man's desire to
replicate himself and their great population explosion took place
in the sixteenth century. But only recently, have useful automata
been put to work for human purposes and are contemporary to the
latest generation of computers. Thus, this class is presently not
included per se in the collection; but will be included in the

future.

Each of these seven Classes is broken down into Order,
Family, Genus, and then identified by Species. Table 2 lists the
criteria used for the breakdown of the Classes. Specific
descriptions for each of the class are found throughout the

catalog.
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— TABLE 1.

PRE-COMPUTER GENERATIONS

MANUAL CRAFT MECHANICAL ELECTRO-MECHANICAL
1620 1810 1900
NEED Taxes Trade Industrial Census

Exploration Land Division Business

USE Counting Arithmetic Surveying Sorting
Navigation Weaving Accounting

MACHINE Abacus Tables Planimeter Hollerith
Gunter's Jacquard loom Census Machine
Rule Friden calculator

COMPUTER GENERATIONS

ELECTRONIC TRANSISTOR
) 1950 1960

NEED Defense Space
Weather prediction Science

USE . Firing Tables Simulation
Weather Forecasting Training programmers.
Management Accounting

MACHINES Whirlwind CDC 160,
UNIVAC 1 IBM 709@¢, IBM 1401

) ERA 1101 PDP-1
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TABLE 2.

Criteria used in differentiating orders, families, and genus.

CLASS ORDER FAMILY GENUS
(Technology)
Memory Machine interface Storage material Structure of
access movement
Controls Complexity
Transducers Phenomena
Links &
Switches Complexity
Calcula Analog or Complexity Structure
Digital
Digital
Computers

Automata - to be developed
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Fig. 1: The Collections

Period that the exhibit'covers:
Craft Mechanical Electro-mec Electronic Transistor 1IC
1600 1810 1900 1959 1960 1970

MEMORIES MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
including books and magnetics

CONTROLS KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK K K
including water clocks, and governors

LINKS & SWITCHES SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
including telephony and telegraphy

TRANSDUCERS TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT T T T
including typewriters and printers

CALCULA DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD D D D D
including analog and digital calculators

DIGITAL COMPUTERS CCccceeceeeceecececccececcceccececececcececceccecc
including processors

AUTOMATA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
including robotics

DMCATI1. 6



The Computer Museum January 4, 1983

PROGRAM FOR THE COMPUTER MUSEUM BUILDING

The Computer Museum presents the once and future vision of the
entire scope of the information society; the most recent layer
on the socio-economic system. The information society is
characterized by the manipulation of information, development of
knowledge systems, and evolution of new art forms. The Computer
Museum focuses on where the information society has come from to
gain sharper perspectives on where it is going.

The audience is "the information society" -- people who continue
to learn throughout their l1ife, for whom formal school only
provides the prelude. Because of the nature of the worklife
schedule major attendance will be drawn from people in academia,
attendees at conferences and symposia, the partially employeed
(especially retirees), and weekend excursioners. A core audience
of members and founders will come from the information
professions and will be drawn to the Museum by its programs. The
Museum's vitality will increase if it has close proximity and a
good working relationship with a major university and conference.

center.

Because The Computer Museum has a unique one-of-a-kind
collection, audio-visual and print publications will provide
outreach to its international hase of support and interest. It
will also make materials available on a loan basis to other
museums and educational institutions.

The home of the Museum should provide a place where the
professionals can feel at ease and among friends; in fact, it
should become a place where you can "bump into your friends" --
crossing academic and industrial boundaries as an ecumenical

center.

THE FACILITIES

The facilities need to house (1) Permanent exhibitions,

(2) Temporary exhibitions, (3) Study collections, Archives, and
library, (4) Visitor services, and (5) Museum exhibit production
and administration, equalling 80,000-95,000 square feet.

PERMANENT EXHIBITIONS: 30,000 square feet.

Twelve galleries are needed to encompass the major components of
information processing (as outlined outlined in the first issue
of The Computer Museum Report.) Each of these galleries -- while
permanent -- would be updated and refreshed every 2-4 years to
accommodate new acquisitions and interpretations.
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Computers:

Calculators:

£Lgks and
Switcﬁes:

Memories:

Transducers:
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(10)

The Pioneer Computer Timeline (now occupying
100 linear feet of space.)

Super Computers (now occupying about 2000
square feet in the main entry -- with
possibilities for lots of growth.)

Evolution of Computer Hardware Technology
including semi-conductors (at present in the
four generation gallery and new semi-conductor
exhibit being developed.)

Evolution of Programming Languages, Concepts
and Software -- partially included in the four
generation gallery and elsewhere.

Evolution of Digital Calculating from the
abacus or Pascal's adder through totalisators,
number sieves, card calculators. (Now cramped
in the first floor corridor spaces with
additional pieces placed in storage.)

Evolution of Analog Calculators from Oughtred's
slide rule through bomb sites, harmonic
analyzers, differential analyzers and other
devices. (Only a few items now on display.)

Interconnect devices ranging from cables to
switchboards, Arpanet, Ethernet, and onward. A
few of these are on exhibit in the four
generation gallery.

From books of tables and mechanical memories
such as music box disks to primary and
secondary computer memory. (The primary memory
exhibit in a closet is a start. A variety of
secondary memory devices and early examples are
in storage.)

The new gift of the typewriter collection,
materials from Xerox and Data Products are
starters for this exhibit.

Water clocks, cybernetics, and use of control
devices in machinery and factories illustrate a
hidden dimension of the interaction of
information processing on everyday life. An
invisible car showing all computer controls and
an invisible man showing all possible computer

.control implants (insulin diffusers,

pacemakers, artifical cocclyeas, etc.) could
make this understandable.
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Robotics: (11)

The Arts: (12)

The psuedo-robots, 18th century automata and
early 20th century movie monsters, provide
dramatic contrast to the seminal attempts at
Rand with Shakey, Shannon with his mouse, and
Minsky with his arm - and forward to current
state of the art.

An audio-visual produced "show" -- updated
every two years -- could trace this history.
This could be an important part of the
experience of the Museum; just as "where's
Boston" is an important part of a visitor's
trip to that city or the simulated space flight
an important part of the visit to the Air and
Space Museum in Washington D.C.

TEMPORARY EXHIBITS AND HALLS. 20,000 square feet.

(13)

(14)

STUDY COLLECTIONS.

Archives

and Library: (15)

A gallery for temporary exhibits would provide
needed change and variety for the Museum's
“local" clientele. The Museum would also act
as an occasional producer of travelling shows,
such as one on the life and times of Charles
Babbage -- bringing together major artifacts
and other materials.

A general theater for seating 300 people should
be kept fully booked for lectures, concerts,
symposia, performances and appropriate events.
This should be supplemented by one or two
smaller spaces.

5-20,000 square feet.

Printed materials, audio visual materials, and
photographs need to be kept in an accessible
place for resident scholars, staff, and to
service inquiries. At present we receive at
least two calls per week for photo and
audio-visual materials, many of which we can't
fill. The archives are presently housed in a
600 square foot room and complete listing is
available; we have about 100 video-tapes and
two file drawers of excellent historical
photographs. These materials are rapidly
expanding.
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Artifacts: (16) “A basement or attic" is needed to have on-site

storage for new acquisitions prior to display
and a reasonable amount of important secondary
artifacts for study purposes. In addition,
some off-site, low-cost storage will also have
to be maintained.

VISITOR SERVICES. 20,000 square feet.

The facts are that the visitors will probably spend as much time
eating. or shopping as they will in a single gallery. Having
attractive, pleasant places to linger is important to the feel of
the Museum.

(17) Restaurants. The place for a cup of coffee,
such as The Museum of Modern Art's garden, and
a good restaurant are both important.

(18) Shop. The Museum's store is being developed
now: its size will depend on the diversity of
products that are found to be appropriate .
within the constraints of providing a facility
unique and special to the Museum. Mail order
is likely to provide a large portion of the
business.

(19) Restrooms, cloakrooms, waiting rooms -- places
to make the visitor comfortable.

MUSEUM ADMINISTRATION AND EXHIBIT PRODUCTION. 5,000 square feet.

(20) Museum administration will be linked into a
computer system that will also service the
entire museum. Terminals throughout the Museum
should let visitors communicate to appropriate
parts of the staff -- correct text for the
curator, join the museum association, comment
on the exhibits, reserve at the restaurant or
for a lecture, and access some information
files. The administrative offices will include
central administration, fundraising, public
relations, program development, and
publications.

(21) Exhibit production will include all the
curatorial and historical work. Computer based
demonstrations throughout the Museum will show
how things work and demand programmers;
audio-visual presentations with all exhibits
will require facilities for television
productionand skilled media personnel; and
finally a traditional workshop will bhe needed
for some on-site fabrication.

_4-
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GETTING FROM HERE TO THERE

The pivotal point will be a major grant that will provide the
catalyst to raise the necessary funds to endow such a building.
The following scenario assumes obtaining such a grant and being
able. to announce it June 24th, 1984 will...

May 1983:

May 1984:

June 24, 1984:

Issue:

Issue:

Present concept to Board. Concentrate on
building up a large number of founders for the
Museum: 1,000 individuals and 100 companies at
a minimum for a total of 500K.

Open up final gallery in Marlboro; tie up
details with Board.

Complete founding period. Annouce major
building gift; site of Museum (land);
endowment program; and competition for a
building.

New site or old building. The "old buitldings"
reused include a convent for the Capitol
Children's Museum in Washington D.C. and
warehouse for Boston's Children's Museum, the
coliseum like building for The Exploratorium
in San Francisco, a bakery for the National
Museum of Science and Technology in Ottawa,
and a power station for the electric tramway
for Sydney's new museum of Applied Arts and
Science. If an old building were selected, it
would need to have large, flexible spaces,
with -room for expansion, parking, and close
proximity to rapid transit. Government aid
should be sought in obtaining land or a
building.

Fundraising categories. Keep annual giving to
maintain the operation in Marlboro. Go out
for the following from major foundations and

individuals -- to be pledged over the five
year period ending before 1990 -- the
completion of the building:
5 of 1,000,000 = 5,000,000
10 of 500,000 = 5,000,000
20 of 250,000 = 5,000,000
100 of 25,000 = 2,500,000
200 of 5,000 = 1,000,000
Endowment 18,500,000
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. Issue:

May, 1985:
May, 1987:

May, 1988:

May, 1990:

January 4, 1983

Once the Museum were opened at a new site,

4 entrance fees would be established that would

provide the fundamental cushion now provided
by Digital's annual contribution.

Announce prize winning design for the Museum.

Open first third of Museum and close Marlboro

-- taking the Marlboro exhibits for the second
third.

Open second third of Museum based on Marlboro
exhibits.

Open final third of Museum.

.“.



