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what is a computer!?
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the long then

c 3100 bce
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natur e [nternational weekly journal of science

The Antikythera Mechanism is a unique
Greek geared device, constructed
around the end of the second century PY
bc. It is known that it calculated
and displayed celestial information, n I ( e ra
particularly cycles such as the
phases of the moon and a luni-solar
calendar. Calendars were important to
ancient societies or timing
agricultural activity and fixing
religious festivals. Eclipses and
planetary motions were often
interpreted as omens, while the calm
regularity of the astronomical cycles
must have been philosophically
attractive in an uncertain and
violent world. Named after its place
of discovery in 1901 in a Roman
shipwreck, the Antikythera Mechanism
is technically more complex than any
known device for at least a
millennium afterwards. Its specific
functions have remained controversial
because its gears and the
inscriptions upon its faces are only
fragmentary. Here we report surface
imaging and high-resolution X-ray
tomography of the surviving
fragments, enabling us to reconstruct
the gear function and double the
number of deciphered inscriptions.
The mechanism predicted lunar and
solar eclipses on the basis of
Babylonian arithmetic-progression
cycles. The inscriptions support
suggestions of mechanical display of
planetary position, now lost. In the
second century bc, Hipparchos
developed a theory to explain the
irregularities of the Moon's motion
across the sky caused by its elliptic
orbit. We find a mechanical
realization of this theory in the
gearing of the mechanism, revealing
an unexpected degree of technical
sophistication for the period. ComPUter -
[Nature, 30 Nov, 2006




computer

"I have read the truest computer of Times"
The Young Man's Gleanings, 1614

In the Talmud ... they have laid down this general Rule, Male pereant qui temporum
articulos suppetunt quibus venturus est Messiah. Or as they express it by a solemn
Curse in the name of Rabbi Jonathan, a great man among them, let their bones rot who
compute the times of the end. ... [Daniel] was not a Computer of the time but a
Seer as though the Question were about the way and means whereby we attain a just
computation of the time, and not about the thing it self. Daniel received the
knowledge of this time by Revelation, as he did the time of the accomplishment of
the Captivity, though he made use of the computation of time limited in the Prophecy
of Jeremiah; but in both he gives us a perfect Calculation of the time, and so

cannot be exempted from the Talmudical Malediction

John Owen, Exercitations on the Epistle of the Hebrews, 1688
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calculators

John Napier (1550-1617)
Mirifici Logarithmorum

Canonis Descriptio, 1614

Wi ilhelm Schickard (1592-1635)
automatic calculator, 1623

Blaise Pascal (1623-1662)
probability, syringe

hydraulic press, wager
"Pascaline"calculator, | 642
Royal privilege, 1649

Gottfried Leibniz (1646-1716)

windmills, submarines, clocks

binary system

stepped calculator, 1671
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calculating

Charles Babbage, FRS (1791-1871)
speedometer, cowcatcher

calculator, 1821

difference engines, | & 2, 1830s
12,000 parts; +printer, +12,000

analytical engine, 1834
the store and the mill

On the Economy of Machinery and
Manufaetyres, | 832




difference engines

George & Edvard Scheutz

Scheutz Difference Engine, with printer
c 1853

Dudley Observatory, Schenectady

British Government, actuarial calculations
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Ada Lovelace

Augusta Byron, Countess of
Lovelace (1815-1852)

unbyronic education

"a machine that not only would have foresight, but
could act on that foresight”

"I want to put in something about Bernoulli's
Number, in one of my notes, as an example of how an
explicit function, may be worked out by the engine,

without having been worked out by human head and
hands first"
Lovelace to Babbage. 1843

"Analytical Engine weaves algebraical patterns just
as the Jacquard loom weaves flowers and leaves'
-Taylor, Scientific Memoirs, 1843
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analog predictors

Charles Boyle, Earl of Orrery

Wi illiam Thomson,

Lord Kelvin (1824-1907)
tide predictor, 1872

Lewis Fry Richardson (1881-1953)
Weather Predictions by Numerical Process, 1922 [1916]

Statistics of Deadly Quarrels, 1960
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Stewart Brand,

"the internet

fast forward

"Fanatic Life and Symbolic Death
Among the Computer Bums"

Rolling Stone, 7 December, 1972

a libertarian vision
Brand, Barlow, Dyson,

Gilder, Kelly, Rosetto, Toffler

an exciting kind of metaphor for

spontaneous order" --Gilder

Fred Turner, From Cyberculture
to Counterculture, 2006
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what were computers for?

control & data processing

business
government
military

anything but personal

Computer - 14




the business of
computing

& the computing of businesses

the growth of the factory
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the control revolution

science, barometers, earthquakes
gas meters water meters; regulations of excise

One great advantage which we may derive from machinery is from the check which it affords

against the inattention, the idleness, or the dishonesty of human agents.

Few occupations are more wearisome than counting a series of repetitions of the same fact

one for ascertaining the vigilance of a watchman. It is a piece of mechanism connected with

a clock placed in an apartment to which the watchman has not access; but he is ordered to
pull a string situated in a certain part of his round once in every hour. The instrument,
aptly called a tell-tale, informs the owner whether the man has missed any, and what hours

during the night.

Clocks and watches may be considered as instruments for registering the number of vibrations
performed by a pendulum or a balance. .... Working models, on an enlarged scale, are almost

necessary to make their action understood by the unlearned reader.
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business processing

business processors
banks: Lubbock's Clearing House

railways: Control through Communication
Yates (1992),

Railway Clearing House

insurance: Prudential (1865) and
the "thrift movement"
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"1839, £954 million
was cleared--$250
billion in today's
money. "

the clearing house
and the computer

In a large capital, each bank receives, through its
numerous customers, checks payable by every other; and if
clerks were sent round to receive the amount in banknotes
due from each, it would occupy much time, and be attended
with some risk and inconvenience. .... In London this is

avoided, by making all checks paid in to bankers pass
through what is technically called The Clearing House. In
a large room in Lombard Street, about thirty clerks from
the several London bankers take their stations, in
alphabetical order, at desks placed round the room;each
having a small open box by his side, and the name of the
firm to which he belongs in large characters on the wall
above his head. From time to time other clerks from every
house enter the room, and, passing along, drop into the
box the checks due by that firm to the house from which
this distributor is sent. The clerk at the table enters
the amount of the several checks in a book previously
prepared, under the name of the bank to which they are
respectively due

--Babbage,On the Economy of Machinery

and Manufactures, 1835
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“A Merchant’s Public Counting-House” t h e Ofl I C e

the merchant's house

FLOOR

the chartered company
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information work

joint-stock
Joint-Stock Companies Act 1844
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more information
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information workers

clerks (UK)
1871:262,100
1891: 534,622
1911:918,186

female clerks

1891: 17,859

1911: 117,057

1921, women 46% of all clerks

typewriter girls
1931,212,296 female typists
5,155 rearlneutepls'zc;




information
technology

carbon paper
Wedgewood, 1806

typewriter
Remington, 1874

calculator
Burroughs. 1892

cash register

mechanical register, | 884

"No simple economic explanation
. America was gadget happy"
—--Campbell-Keely and Aspray, Computer, 1996
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hi-tech firms

Remington
Burroughs
NCR
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Thomas J. Watson (1874-
1895-191 1, NCR salesman

1911, Computing-Tabulating-Recording Co

"rent-and-refill"

"The curtains behind the central podium were
drawn back, Watson threw a switch, and the new
machine standing at the centre of the stage
began printing results as cards flowed through
it. Salesmen stood up in the chairs and
cheered" 1919

1924, "International Business Machines”

"the sun never sets on IBM"
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less hi-tech

Lyons Corner House
Samuel Gluckstein & Joseph Lyons, 1887

from London to Darjeeling
tea & cakes

wheat, flour

baking

printing

packaging

laundry
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John Simmons

Lyons & Cambridge (1947)
ENIAC

EDVAC

UNIVAC

EDSAC

CLEO
1954

from payroll to baking

pros & cons?
LCL to éCL to |IBM

uter - 27




government processing:
statistics and the state
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Spain, 1787
Us, 1790

"Vulgar and
arithmetical”

Edinburgh Review,
1818

population

Census

"[An] Enumeration shall be made within three Years
after the first Meeting of the Congress of the United
States, and within every subsequent Term of ten Years,
in such Manner as they shall by Law direct.”

1900
1850

/6,212,168
62,979,766

13,232,402(/21.0
12,790,557 25.5 2000

clerks

1880

30,185,209

11,630,838/(30.2 1495

1870

38,558,371

7,115,050 |22.6 483

1860
1850

31,443,321

23,191,876

8,231,445 |[35.6
6,128,523 |[35.9

1840

17,063,353

4,202,651 |[32.7

1830

12,860,702

3,222,249 |[33.4

1820

9,638,453

2,298,572 |[33.1

1810

f,239,881

1,931,398 ||3b6.4

1800

53,308,483

1,379,269 ||35.1
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tabulating

Herman Hollerith (1860-1929)
Electronic Tabulating Machine
1890 Census
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A

THAT UNRELIABLE CENSUS

WURPRISING EVIDENCE FURNISHED
BY THE HEALTH BUARD,

AAYOR GRANT WILL MAEE THE HOUSE-
TO-HOUSBE CANVAES A BASIS FOR Al
RECOUNT—WHAT MR. POERTER SAYS.

President Wilson of the Board of Health ves
lerday sent a letter to Mayor Grant anewering
the Mayor's Jeitar of the 10th inst regarding
the census figures. In his letter President Wil-
6on incloses elaborate schedules on the death
rate of the city of New-York and the total num-
ber of deaths since 1579, as well as all estimates
of the populsation that have been made by the
Health Department between 1879 and 1890.
From these tables Presldent Wilson makes the
following deductions, which go to show the jus-
tice of the demand for a revision of Commis-
Eloner of Census Porter's fizures:

success or failure?

only 63 million

Robert Porter
(British Tabulating Machine Co)
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controlling numbers

controlling people

"the Nazi census"
--Aly & Roth, 2004

IBM DI |

Census, 1933, 1939

Labor Book, 1935

Health Pedigree book, 1936

Registry of the Populace, 1939

Blood (high, average, acceptable inferior), 1940
Personal |Identification Number, 1944
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out of control?

U.K. PM Brown Says Government Lost Data On 25M Britains

Movember 21, 2007 10:41 a.m. EST

Lost discs are last nail in the coffin of the ID card
scheme
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military processing

ballistics "firing tables™
human computers

Vannevar Bush
1935, Differential Analyzer

1939-43: Harvard Mark |
(IBM Automatic Sequence Controlled Calculator)

Eckert & Mauchly, Moore School

1945, ENIAC,

(Electronic Numerical Integrator Computer)
8,00 vacuum tubes, 70, 000 resistors,

10,000 capacitors, 6,000 switches, 1,500 relays
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army & government

ENIAC to UNIVAC
(Universal Automatic Computer)

1946: Moore School to Eckert & Mauchly

1950: Eckert & Mauchley to Remington Rand

1951: Census computing
1952: LLNL

Computer - 35




ENIAC to EDVAC

John von Neumann

von Neumann "architecture”
von Neumann network
Hilbert, Godel, Einstein, Turing

le automatic computer
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decoding

1943, Colossus
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1947 transistor
(Bell Labs Bardeen, Brattain, Schockley)

1958 integrated circuit

(Texas Instruments: Jack Kilby)
(Fairchild: Robert Noyce)

1965-1969 , Packet switching,
Davies (NPL), Baran (RAND)

1968 HP 9l 1A
1969 Xerox PARC
1975 Altair

1976 Apple |
1981 IBM PC
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after LEO:breaking
down the computer




pc supply chain

CoRBRIte7/B/06 40



pc supply chain

DEC
(Unix libraries)

DEC/VAX
(3BSD-Unix)

DEC/CVAX

DEC
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pc supply chain

Sun/Solaris
(AT&T-Unix)
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pc supply chain

Sun/Solaris
(AT&T-Unix)
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supply chain

DEC
(Unix libraries)

3d party
(VisiCalc)

3d party

(Unix libraries) 3d party

DEC/VAX
(3BSD-Unix)

Apple

Sun/Solaris
(AT&T-Unix)

DEC/CVAX

Apple/MOS
Motorola

Sun/SPARC

DEC

Apple

Sun

CoRapHe7/6/06
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struggle over quality

decline of IBM
monopoly:
"nobody ever lost their job ..."

Microsoft

rise of the "PC™:
"compatibles” to "clones” intel & co
whitebox worries

who brands the chain? -

just-in-time
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intgl

the accidental brand

"I didn't really know
what a brand was. But
it became evident that
e had created a brand” . | il

—- Denis Carter | , L=

e M PR tenes o e

"trash marketing" -- AMD
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the accidental brand
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e had created a brand"
—— Denis Carter

"trash marketing" -- AMD

vertical competition
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mtel

the accidental brand

"I didn't really know
what a brand was. But
it became evident that
e had created a brand”

—- Denis Carter . E%

B

"trash marketing" -- AMD

vertical competition

"promoting the semiconductor company at
the expense of Compaq's brand" -- Compaq

We established a mindset in computer users
that they were, in fact, Intel's customers,
even though they didn't actually buy

anything from us."--Andy Grove
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the story so far

registering

predicting
controlling
calculating

coming up, communicating
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