Dl o Rl B L
— - -
- " o 0wl *y

e Bl B o

-- e e
B B I e A S ——
LR B

- - .
R SR W L L

History of Information

Aprll 6, 2010

llhwq"lnllil’

,,:_:_.';'-—-——'1’




our route

aob

homework

where are we?
inventions & precedents

the demand side
government

business

military

changing business
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exams
homework (25), midterm (30), final (45)

tactics
-do the reading

- answer the question

- cite the readings
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Judge Invalidates Human Gene Patent IP

By JOHN SCHWARTZ and ANDREW POLLACK
Publshad: March 29, 2010

A federal judge on Monday struck down patents on two genes linked to breast and ovarian

cancer. The decision, if upheld, could throw into doubt the patents covering thousands of
human genes and reshape the law of intellectual property
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Judge Invalidates Human Gene Patent IP

By JOHN SCHWARTZ and ANDREW POLLACK

Publishad: March 29, 2010

A federal judge on Monday struck down patents on two genes linked to breast and ovarian
cancer. The decision, if upheld, could throw into doubt the patents covering thousands of
human genes and reshape the law of intellectual property

MARCH 30, 2010

NEW LITIGATION CAMPAIGN QUIETLY TARGETS TENS OF
THOUSANDS OF MOVIE DOWNLOADERS

By Eriq Gardner

EXCLUSIVE: In what may be a sign of things to
come, more than 20,000 individual movie
torrent downloaders have been sued in the
past few weeks in Washington D.C, federal
court for copyright infringement. A handful of
cases have already settied, and those that
haven't are creating some havoc for major
ISPs.
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new news, old theme

SUBSCRIBE 3 B8LOGS REVIEWS VIDEO HOW-TOS

LA (WAL 80
13 of the Brightost Tech Mnds Sound Buming Question Why lsn't My
ON on the Rise of the Tadlet House Oul-Thinking My Dog Yet?

MAGAZINE
AN

How the Tablet Will Change the World




personal

Erica Nguyen: Babbage failed to instill faith ... market not
open to gambling

Daniel Wang: ... hadn't provided concrete results

Anne Sokolich: Babbage's dream ... disjointed, not
focused, and too expensive ...

Valerie Arioto: ... [govt] lost confidence

ahead of his time
Sam Kravin: beyond .. Victorian Technology ...
Eric Strack: The idea was so unfathomabile ....

Marco Danesi: ahead of his time

market limitations
Soheil Sazesh ... investing .. not commonplace
Joel Simone: doesn't consider the bureaucratic and
technological preconditions ... perhaps Babbage

needed a Bill Gates to steal his ideas

Babbage's dream
government right

no need

Zachary Keller .. no decent reason for the govt to fund
something ... not ... directly contributing to their interests

Isobel Dewey: lack of need for machine

Sanketh Katta, extremely reasonable ... did not need

Omar Yassin: ... Menabrea's proposed functions are very
general

Zachary Thompson: government is not a charity .. Babbage

failed to demonstrate

all of the above
Marguerite Vance: [not] reasonable to blame any one

entity ...

Comrie's claims overinflated

Aaron Gonzalez: wouldn't have helped ... after all Sweden

Hofl 10 -- Advent of the Computer 6



Babbage's dream
government wrong

failed to understand
Elliot Chan: [despite its features] ... government ... still saw it as worthless
Emiliy Bibb: could never fully make his ideas a reality ... because of lack of funding

Kasey Chiu: Comrie right but Babbage .. ahead of his time

should have understood
Jody Leung ... Comrie reasonable because British government continued to deny .... after ...
explanation

Robert Ang: [Menabrea showed] ... invention's possibilities ....

competitive world

Rachelle Federico: in a competitive world, should have funded

Hofl 10 -- Advent of the Computer 7



Babbage's dream
on the one hand ...

Clara Dellenbach: Govt should have been excited ....but [CB] failing to appeal to his potential

investors
Jimin Lee: .. Comrie reasonable ... but inevitable choice for government
Elisa Shieh: ... somewhat reasonable ... but both had very different goals

Summer Li: ... Comrie .. justified but ... not just the British government ... people couldn't have

understood

Nicola Stathers: .. Government clearly missed a potential opportunity ... but ...the scientific

community incapable ...

Hofl 10 -- Advent of the Computer 8



technology
Rachel Yeung ... shift from analog to digital
Charlie Hsu: [inter] dependent on other technologies
Apin Sicoravit: [19c¢] inventions ... were purpose-driven
Michelle Leahy: [19c] focused on specific problem ...
[not as in 20th] on gaining more knowledge
Alejandra Castellon: . came before the technical

capabilities to make use of it ...

funding
Eliot Chan: govt funding needed
Marco Danesi: better sense of how to win govt funds
Zachary Keller: govt or investor dependence
Nicola Stathers: the later competitive, capitalist
environment of the 20th century ... might be a better

situation for invention after all.

invention changing

social change
Jody Leung: ... once people began to understand
[technology] ... society ... more open and accepting
Joel Simone: .. 19th century society wasn't .. intelligent

enough to listen to a woman

innovative collaboration
Justin Riddle: from individual genius .... to ... collaboration

Elisa Shieh: ... many universities had .. the means ...

wars
Daniel Wang: ... world wars .... the nature of invention
changed rapidly

Robert ... without the major wars

unchanging

Amy Azaren: one factor remains relatively constant — politics.
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determinism again!

what determines technology?

individual inventors (and investors)
business

government

military / intelligence

science / university

historical shifts
changes over time
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where are we!?

112 week
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Suan Pan
c 1200

Salamis
tablet
c 300

12

not so fast!

antikythera ¢ 200 bce

13 14 |5 week
Hofl 10 -- Advent of the Computer 2




= |
i e calculating?

3500 bce: sundials

1400 bce: Egyptian water clocks

700 ce: hourglasses

1086: Su Sung's water tower

Hofl 10 -- Advent of the Computer 13



Richard of
Wallingford
1292-1336

1300: mechanical clocks

Richard of Wallingford
celestial instruments & St Albans' clock

The Antiguity Chap. V] |thap. VI. of Clock-work:
modum dentata, quz wni motione coaffa flocks, and fome other Automata, might
verfando [.mm effeltus, warietarefque me Jave their beginning there ; or that Clock-
tiomurs : iu quibus moventur Sigilla, wen Work ( which had long been buried in
tumtur Mete, caleali aut Tona pn;mmu phlivion) might be nvwed there.  But
Derham, The Artificial Clock Maker, 1696

Hofl 10 -- Advent of the Computer 14
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Invention

1656: Huygens pendulum clock

"Mr Hugens does expressly say, He was the
inventor, and that if Galilaeo ever thought

of any such thing, he never brought it to

perfection,"” Derham

1660: Hooke & the spring watch

"The first Inventer herof was that ingenious
and learned member of our Royal-Society, Dr.

Hook, who contrived various ways of

regulation," Derham
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global technology

1761: Harrison's nautical clock

cl1850: telegraph time

1852: Greenwich mean time

1883: US standard time
1884: Meridian Conference, DC

191 1: France: Cassini Meridian

1967: US govt preempts’civil time"

Hofl 10 -- Advent of the Computer 16



beyond time

p 7

Pascal 1642 Leibniz 1671

17th century calculations
Schickard's astronomical calculator

Pascal's calculator

Leibniz's binary calculator

13 14 |5 week
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calculating

John Napier
Mirifici Logarithmorum
Canonis Descriptio, 1614

John Napier
1550-1617

Charles Babbage
Iable of Logarithms

from | to 108000

1827

"I wish to God these
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on the economy of
machinery and manufactures

chapters

1: Sources of the Advantages Arising from 7: Exerting Forces too great for human power; and

Machinery executing operations too delicate for human touch
2: Accumulating Power 8: Registering Operations
3: Regulating Power 9: Economy of the materials employed
. that beautiful contrivance, 10: Of the identity of the work when it is of the same kind,
the steam governor ... and its accuracy when of different kinds
4: Increase and diminution of velocity 11: Of copying
5: Extending the time of action of forces 12: On the method of observing manufacturies

. watches & clocks ..

automatons 19: On the division of labor

6: Saving time in natural operations 20 On the mental division of labour

Hofl 10 -- Advent of the Computer 19



functioning
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analytical engine

general purpose machine
programmable

ey,
- o
l."_""-
e 'L'
o At
. =,

RSy

. .
; Py
.

j

LR

storing
looping

branching

-:
!

__ x 2 :-' +|% '}n'rlm - : w-.| } -
“LK‘T ‘i “ﬁuwuuqan# L

-1‘ I!A T _sr

—

-—4
“

e

| ——

Hofl 10 -- Advent of the Computer 21



Ada Lovelace

Augusta Byron,
Countess of Lovelace

"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

Ada Lovelace flowers and leaves'
1815-1852 -Taylor, Scientific Memoirs, 1843
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pretensions

[ people tend to]

"first, overrate what we find to be ..
remarkable, and secondly, by a sort of natural
reaction, to undervalue the true state of the
case ... The Analytical Engine has no

pretension whatever to originate anything”

Taylor, Scientific Memoirs, 1843
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Ada Lovelace voted most popular technology heroine

By Zoe Kenman
Technology reporter, B8C News

Ada Loveolace has emerged as the moat
popular role model in a day dedicated to
celobrating women working In the flelds
of sclence and technology.

SO far, 7.239 petpie arcund the world Bave

poated Bagh, videds and podcasts anine
NOMN ALY Uhelr haromel.

ASRIOnaly, Svorls wre Mkl I London,
Copenhagen, Dresden, Manlraal and Sqanl to
mark the Say, named after Ada Lovelade, had
on 24 March,

AGR LOvalace word mith mathematoan Ads Lovelace met Charies Babbege In
Chanes Badbbage in the 18004, 1833,

Mr Babloge’s Invention, the Anaivtical Eagee, formed the basis of modern Computing

AdS Lovelace 5 therefore Crodted mith mnung the world's first computer prodram when she
COME UD WA 2 wiry OF wang the maching, which was never dXTudlly builk, 10 calculate 2
mathematcal seguendce kndwn as Bermaull Pumders.

Other nominess Induded soentist Mane Cune, matrematican umed-actress Hedy Lamarr,
programmer Grace Hopper and Lisbeth Salander, Actoral creation of the Bite author Stiey
LArsSson

Wonder women

"For yours I've worked in 1e0hm0logy, and every Tme you S0 3 st of the LoD peopie N tech,
n's comnated by men.” said Suw Charman-Anderson, who created Ade Lovelace Day in
2009 and runs the annud event.
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Per George Scheutz
1785-1873

Edvard Scheutz
1822-1881

difference engines

George & Edvard Scheutz

Scheutz Difference Engine, with printer
c 1853

Dudley Observatory, Schenectady

British Government, actuarial calculations

w, AA NSNS
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on the demand side

who wanted these machines?
why?

what did they want?

Hofl 10 -- Advent of the Computer 26
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Statistics: a word
lately introduced
to express a view
or survey of any
kingdom, country,
or parish

Encyclopaedia
Britannica, 1797

national statistics

STATISTICAL ACCOUNT

S COTLAND.

DRAWN UF FROM THE COMMUNICATIONS

MINISTERS

ar Tas

DIFFERENT PFPARISHES
-
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STATUTES OF CALIFORNIA, .

FIRST SESSION

LEAIALALRENS

§ g making states

An act concerning... 48. incorporation of towns
public archive 53. welights & measures
state printer 55. limited partners
pilots for SF 59. recorder's office
comptroller 64. officers of health
treasurer 67. surveyors
sec. of state 69. librarian
translator 72. register of wills
AG 89. marks & brands

Supreme Court 90. reporter
incorporation of cities 93. conveyances

commissioner of deeds 95. common law

notaries 117. incorp. of colleges
lawful fences 123. assayer

Statutes of California, 1849-50
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[ 152 ]

An Extralt of two Effays in Political Arithmetick com
cerming the comparstive :'U 251N les, . of Lon-
don and Paris by Sr. Wilizar: ety Knight. R.S.S.

competitive
counts

The excellent Author of rhefe exve Effays, hasin feveral
former of the fame Nature made 1. ppeas rhat Mathema-
tical Reafoning, is not only applica® = e~ Lines and Num-
bers, but affords the beft means of jm‘,n »m 2all the con-
cerns of humane Life. In the preicar he endeavours to
wove Leondon, as it now is, the moft ccaliderabie City now

i being, by 1hcwm@, it much to exceed Parss, (which not countine acainst "declinists"
only the Freach but foreigners have afferted to be the chief 54as

City of Ewrope. ) bOth in Peo P!c Hou(’m g, and Wealth "Where there is room for
"Tha £, ﬂ- her Ansvianminme sha DL, A0 A facanllane .. kn..cby hbmore people they Wlll alway

A further Affertion of the Propoficions concerning tbe
J: Wertion of of Paris arise, even without

ﬁfagr:tm.;, &e. of Loanm, contained in t1s -.,/" 255
5, 7: r ng the naturalization bills"
in Political /% :.lvm:n:, mientioned in P hl]O £ na’ . found u

alt. Numb.183 3 togetier with a Vindication of the ng the

counting against the French

SJaid Effays fr o,ﬂ.éc()bjc&"mmqf Jome Learned Perfons
of the French Nation, by Sr. W. Petty Kz, R.S.S.
X l T could not be expe@ted that an Afiertion of Londons
being bigger than Parir and Rsven, or than Paris and
Rome puttoocthcr, ard bigger than any City of :hu Werld,
thould k1pu uncontradicted,
contmumg in that Perlw ahon) fhould make fome Reply to
thele contradictions.
2. I begin with the Ingenious Author of the Nsuvelles ¢
la Re uél:g.u des Lettres, who faith thatRey in Perfiais far big-
er than London ; for thatin the 624, Century of Chriftiani-

ty (I fuppofe Ax. 550) It had 15000, or rather 44 thoufand
_/Z‘beu or Ma[omcmn Te mplu To whuh I reply, that

and "tis expe@ed that I (i:"

hings,)

ud, to
h grea.
nthem
ym the
ris bills
{C poor

"On the Populousness
of Ancient Nations"
David Hume, 1742

counted and not counted
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decline to abundance

a

ESSAY "In Britain, however, the first census
!

—— was taken, not out of a constitutional

PRINCIPLE OF POPULATION, requirement, but as a way of resolving
"o s the Malthusian population

THETUTERE Demmoviasy orsocsy.. controversy ... The 1800 Census Act was

o b designed principally to determine

ON THE "FECTLATIONS OF M2 CODUWIN,

whether or not the population was

M COXDORCET,

actually increasing."

AND OTEER MRITIRY,

Martin Campbell-Kelly, "Change in the
British Census," 1996

e ———

LONDON |

PRINTED WOR ), Jowsser, tn 17, Pavt's
(S AT NI E™
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"And it came to pass
in those days, that
there went out a
decree from Caesar
Augustus that all
the world should be
taxed. ... And
Joseph also went up
from Galilee, out of
the City of
Nazareth, into
Judaea, unto the
City of David, which
is called Bethlehem;
(because he was of
the house of David:)
to be taxed with his
espoused wife, being
great with child."”
Luke, 2, 4-5

what we register

taxpayers
aliens

racial groups
the poor
military eligible

professions
midwives
prostitutes

cars
'National Insurance’
social security
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"And it came to pass

TETETTRTI TN Hi 102 PO Y
the house of David:)

to be taxed with his

espoused wife, being

great with child."”
Luke, 2, 4-5

what we register

taxpayers
aliens

racial groups
the poor
military eligible

professions
midwives
prostitutes

cars
'National Insurance’
social security
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business interests

sorting information: the clearing house

"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

"1839, £954 million was cleared--$250 billion 1n|ﬁo ?8 A on% fth—EFampggl%g
o -- Advent of the Computer



information workers /
computers

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 male typists
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information
technology

carbon paper
Wedgewood, 1806

typewriter
Remington, 1874

calculator
Burroughs, 1892

cash register

mechanical register, 1884

"No simple economic explanation

... America was gadget happy"
——-Campbell-Kelly and Aspray, Computer, 1996
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Spain, 1787
Uus, 1790
UK, 1801

"Vulgar and
arithmetical”

Edinburgh Review,
1818

back to government

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.”

“._
P 9001 T6.212.168 113,252,402 21,0  |_clerks

H R e e
1890 62979768 12,790,557 255 2000

-—-———-p-———-‘———

1880 SOTA%20% 11,630,838 30.2 | 1495
1870 38,558,371 (7,115,050 (226 | 483

(SIS S U U U—
1860 31,443,321 8251445 356 |
H—-_‘—_-w
18501 23,190,876 6,128,523 3559
e e
1840 17,063,353 4,202,651 327

1830112, 860,702 13,222,249 334
P e P

1820 9638453 2,298,572 31

1810: 7,239, 88) 1,931,398 364
=3==cx
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tabulating

Hollerith
Electronic
Tabulating

Machine

oovsceccoe

‘0009000000
Q0000800000

1890 Census

the punch card
"do not fold,

Herman Hollerith
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government to business

Hollerith

Tabulating Machine Company

CTR:
Computing- Tabulating-Recording Company

9

i

it e § Thomas Watson
- | - | NCR to CTR

to ...
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the new deal

Social Security Act, 1935
"the world's largest bookkeeping job"
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controlling numbers

controlling people

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

IBM DI |

. Census, 1933, 1939

Moschine Deramay DI, die 1937 in Devtschiand 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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military takeover

+* Point Ulank. Computer Reloading and Baltstics Software v1.8a

Load indommaton  Salloics Coodsir  Mee Furchorn  Feoam Dysbece | Mol

D NN UNAD - U

X7 Ca Bomee XBT 100 o1 Ao Update Load Dada
Solkt Conlt Bulet'Wet Vekety SMDev Tag Dot Scope Hogtt Texo IF] Abude V)
n4e {* v it 000 P’ ) 1% hY) “r

Helomgate Csodwe M Fawkx XD Pwe Save o 1O Lot Load Dts
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military processing

ballistics "firing tables™
human computers

Vannevar Bush
1935, Differential Analyzer
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military processing

Moore School
Aberdeen Proving Ground

Eckert & Mauchly

1945, ENIAC
stored-program

(Electronic Numerical Integrator Computer)
18,00 vacuum tubes, 70, 000 resistors,
10,000 capacitors, 6,000 switches, 1,500 relays
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decoding

1943, Colossus
Bletchley Park
(another excuse for the Brits?)
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aturingmachine.com

in theory

cybernetics
turing machines

von Neuman machines
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http://aturingmachine.com
http://aturingmachine.com

JoNs

SOLD HERE

back in business
vertical integration

John Simmons

Lyons & Cambridge (1947)
ENIAC

EDVAC

UNIVAC

EDSAC

1954

LEO (Lyons electronic office)

lear language for expressing orders)
from payroll to baking

pros & cons?

1o LCL to |CL to IBM

ent of t mputer 49



breaking down

Cathode-ray
tube memory,
from the IBM

/01 Defense

Calculator,
I952




breaking things down

’

s

ks

1947 transistor

Bell Labs
John Bardeen,William Brattain, William Shockley

1958 integrated circuit

Texas Instruments
Jack Kilby

Fairchild
Robert Noyce

Intel
Gordon Moore: Moore's Law
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1965-1969 , Packet switching,
Davies (NPL), Baran (RAND)

1968 HP 91 1A

1975 Altair
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Hardware
H. Edward Roberts, Creator of the d
Personal Compc_mf. Dies O nwa r Xy

" 5 commenrtis) - ! by ggordoniiddy.. o0 Apr S
Pt D Cowl Poeicowm 4 S0 DOW | 43-48 PV

Roberts helped launch the career of Bl . , - 1 1
et e s ket o | 1965-1969 , Packet switching,
— | Davies (NPL), Baran (RAND)
M. Eoward Roberts dod this woek at age 68, I
You 00N Know the story of how Roderts Pelbed
launch the personal computing revoliytion, et \

™
R , 1968 HP 91 | A
Back in 1970, £2 Roberts Bad ot Nehed
serving at the Ar Force Weapors Laborarory v
designing circults for missles. Along with &
close friend, Forrest M, Mims 11, he decided to q
open & busness from Ms Qirage seling Suld-2 - I
vmcs:i'mrmom:o roblyists ' ~ I975 Altalr

H. Edward Reoberts, M D stands sest 10 e fet IC,
the Aar BR00., [Sowrce: AnsTechnica)

T™he new company, MITS, 50l ks st produce,

the MITS 816 caculater, n 1971 for $175 e
($275 assembied). The caiculator was featured

N SUDRCALONE SUCH 28 Porlde £lecironics and .
proved 3 commercial ht, Several more models '
folowed, and Lo et up with demand MITS
moved to a new buildng with an assermbly ine

And COMMErSH soldenng eguipment.

T™hen dsamter struck « Texas Instruments
1972 developed t3 omn chip and began sefing
CARCUIaLOrs At half the pnce of the MITS models,
fully sssambied, Dven with $250.000 n detze
and 3 colapsing busness, £4. Roberts San Y
waver from his commEmens 1o personay
COMPULING. He persevered buildng the
prototyse of the first porsonal computer, the

Aitar 8500, named unoficialy after a planet P o | Hofl 10 -- Advent of the Computer 52




culture clash

home brew, fone freaks, ‘open source’

Jobs
Wozniak
Gates
Allen
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Jobs
Wozniak
Gates
Allen
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corporate computing

1946 SRI

1969 Xerox PARC

"the architecture of information”

1976 Apple |

1981 IBM PC

1984 MAC
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vertical disintegration 1970-1990

Software

0S

CPU

Hardware
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vertical disintegration 1970-1990

Software

0S AT&T-Unix

CPU

Hardware
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vertical disintegration 1970-1990

Software

0OS AT&T-Unix Microsoft

CPU Intel & co

Hardware
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brand wars

E =
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computer power
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computer power

computer?
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computer power

computer?
os?
processor?

hard drive?
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computer power

computer?

processor?

hard drive?

2000

6 hard drive companies
196 million disks

0 profit

Dell:
Microsoft:
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computer power

computer?

processor?

hard drive?

2000

6 hard drive companies
196 million disks

0 profit

Dell: 7%
Microsoft: 31%
Intel: 13%
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the story so far

registering
predicting
calculating

controlling

coming up, communicating
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but first

8 Apr: Information and disasters (Megan Finn, guest lecture)
Required reading:

e Fradkin, Philip L. 2005. "The Culture of Disasters” pp 263-288 in The Great Earthquake
and Firestorms of 1906. University of California Press: Berkeley.

Additional material:

e Klinenberg, Eric. 1997. Introduction and Chapter 1. pp 1-36 in Fighting for
Air.Metropolitan Books: New York,
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