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Build on Strengths of
the Original Book

* Most widely cited overview
history of computing

* Engagement with computer
architecture

* Focus on minicomputers, UNIX,
and interactive computing

* Treatment of early personal
computing and calculators

e Widely used for teaching

* Esp. for computing students

A history of modern computing

Authors
Publication date
Publisher

Description

Total citations

Scholar articles

Paul E Ceruzzi, E Paul, William Aspray
2003
MIT press

From the first digital computer to the dot-com crash--a story of individuals, institutions,
and the forces that led to a series of dramatic transformations. This engaging history
covers modern computing from the development of the first electronic digital computer
through the dot-com crash. The author concentrates on five key moments of transition:
the transformation of the computer in the late 1940s from a specialized scientific
instrument to a commercial product; the emergence of small systems in the late 1960s;
the beginning of personal computing in the 1970s; the spread of networking after 1985;
and, in a chapter written for this edition, the period 1995-2001. The new material focuses
on the Microsoft antitrust suit, the rise and fall of the dot-coms, and the advent of open
source software, particularly Linux. Within the chronological narrative, the book traces
several overlapping threads: the evolution of the computer's internal design; the effect of
economic trends and the Cold War; the long-term role of IBM as a player and as a target
for upstart entrepreneurs; the growth of software from a hidden element to a major
character in the story of computing; and the recurring issue of the place of information
and computing in a democratic society. The focus is on the United States (though Europe
and Japan enter the story at crucial points), on computing per se rather than on
applications such as artificial intelligence, and on systems that were sold commercially
and installed in quantities.

Cited by 1824
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Multiple Readerships Want Different Things

* Undergraduate students, assigned the book in class

* Graduate students looking for an introduction to the history of
computing and its literature to frame their own research

* Scholars working on related topics in areas such as STS or Internet
Studies who need a quick grounding in relevant history

 Members of the public, who likely work with computers themselves

* Computer scientists, though this is a history of computing technology,
practice, and applications
* Only incidentally a history of computer science
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1: Two Senses of “Universa



The Computer as a
“Universal Machine”

* Turing 1936 “On Computable Numbers...”

e Describes a “universal computing machine”
which can “be used to compete any computable
sequence”

* Essentially, it takes as part of its data input a

description of the rules of another computing
machine

1936.] ON COMPUTABLE NUMBERS. 241

machine uniquely. The machine whose D.N is # may be described as
A(m).

To each computable sequence there corresponds at least one description
number, while to no description number does there correspond more than
one computable sequence. The computable sequences and numbers are
therefore enumerable.

Let us find a description number for the machine I of §3. When we
rename the m-configurations its table becomes:

7 8o PS,, B e
qs 8, PS8, R qs
93 S P8, R 9
qs Sy PS8, K '

Other tables could be obtained by adding irrelevant lines such as
@ S, PS, R T
Our first standard form would be
018081 Ba; 438,80 R qs; 93808; Bgy; 44508 Ry
The standard description is
DADDCRDAA ;DAADDRDAAA;
DAAADDCCRDAAAA;DAAAADDRDA ;
A description number is
31332531173113353111731113322531111731111335317
and so is
3133253117311335311173111332253111173111133531731323253117

A number which is a description number of a circle-free machine will be
called a satisfactory number. In §8 it is shown that there can be no general
process for determining whether a given number is satisfactory or not.

6. The universal computing machine.

It is possible to invent a single machine which can be used to compute
any computable sequence. If this machine ¢ is supplied with a tape on
the beginning of which is written the S.D of some computing machine AL,

BER. 2. VOL. 42. No. 2144. R



Conflation of Computers with UTMs

.The I
DNB SIGNS - BOOKS - NETWORKS o°.c_> [ n I Ve rS a
- 5 = | A > MASS MEDIA > COMPUTER AS A UNIVERSAL MACHINE

[ ]
Machine
COMPUTER AS A UNIVERSAL MACHINE

Turing and the | B FROM THE DAWN OF COMPUTING
U n i v e v s a l M a c h i n T ! 74 € ‘ : Considered the paraaon of human technoloaical evolution. the modern h|oh-oerforn;j:]cpi;?q:zj:er is .ro DlG'TAL CONSC|°USNESS
Q== -”"__ ¥ — ‘ L :al_tools were

:8s was ach
j i I I I I I 1e performance of Ian Watson
cal engine, an
. ” ” ) i nenmn n
~ ¢ ; S — Analyti ne constructe: lon

Turing’s | - &

sades, modern

ing in the 1980s,

I dined a range of
marily by the US
erating systems
a e r a or the average
ware:

THE ORIGINS OF THE DIGITAL UNIVERSE AI_AN TU R | N G: H OW I_I |S
Geo,lge UNIVERSAL MACHINE

BECAME A MUSICAL
Dyson INSTRUMENT

[The computing pioneer gave his computer the ability to play notes
The Making of the Modern Computer I I I I




Turing as the Inventor of the Computer

* Claims made by, for example,
e Martin Davis (logician)
 Jack Copeland (philosopher)
e George Dyson (son of Freeman)
* Alvy Ray Smith (computer scientist)

e That Turing invented the “stored program computer” in 1936

* That this inspired a “race” to build actual manifestations of Turing
Machines in the 1940s

* And that all others (e.g. von Neuman and the ENIAC team in the “First
Draft of a Report on the EDVAC”) did was reduce Turing’s ideas to
practice



Guess my thoughts on
those claims
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Historical Reflections
Actually, Turing

Did Not Invent

the Computer

Separating the origins of computer science and technology.

uE 100™ axNiversanry of the
birth of Alan Turing was cel-
cbrated in 2012, The com
puting community threw its
biggest ever birthday party.
Masjor events were organized around the
world, including conferences or fest
vals in Princeton, Cambridge, Manches
ter, and Isracl. There was a concert in
Scattle and an opera in Finland. Dutch
and French rescarchers built small Tur
ing Machines out of Lego Mindstorms
kits. Newspaper and magazine articles
by the thousands brought Turing’s life
story to the public. ACM assembled 33
winners of its AM. Turing Award to dis
cuss Turing's ideas and their relation
ship tothe future of computing, Various
buildings, several roads, and at least
one bridge have been named after him,
Dozens of books with Turing's
name in the tithe were published or re
issued. Turing was so ubiquitous that
even George Dyson's book about John
von Neumann was titled Turing’s Ca-
thedral, becoming the first book on the
history of information technology to
reach a broad audience since the one
about Nazis with punched card ma-
chines. Publishers are well aware there
is a strong audicnce for books about
Nazis. The public’s hunger for books
about mathematicians and computer
scientists is less acute, making Tur
ing’s newfound commercial clout both
unlikely and heartening.

36 COMMUNICATIONS OF THE ACM  JANUARY J0°

L

Still, as this flood of Turing-related
material begins to recede it is time to
clean up some of the rather bad smell
ing historical claims left in our meta
phorical basement. Column space is
short, so I will focus here on the idea
that Turing invented the computer,
Very short version: it is wrong.

In case you spent 2012 in a8 maxi
mum-secunty prison or nn:dluung
in a Tibetan monastery, let me bricfly
summarize the computer-related high
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Alan Turing (left); the cover page of Turing' ‘spnpr"o'lmummhui.-ﬁh
to the E ""’, oblem” (nght).

points of Turing’s actual carcer. In
1936, just twoyears after completing his
undergraduate degree, he introduced
the concept now called the Turing Ma
chine in a paper called “On comput
able numbers, with an application to
the Entscheidungsproblem.” This has
since become the main abstract mod
el of computation used by computer
scientists. During the Second World
War Turing made several vital contri
butions as part of the British team try



From
page 20:

was slower but simpler. Most paralld-word computers used Williams tubes, which
could retrieve all the bits in 2 word of memory simultaneoush.*

You may have noticed that we have not yet mentioned two of the most amous
hgures in the history of computing: Charles Babbape and Alan Turing. Babbage's
efforts 3 hundred years earlier to build a mechanical computer were remarkable bt
had no direct influence on work in the 1940 the ENIAC team didn't know about
them and even Howard Aiken, who helped to revive Babbage's reputation as a com-
puter pioncer, desipned his computer in ignorance of the details of Babbage's work.™

Alan Turing's conceprual work on computability carried out in the 1930s was later

foundational to the development of theoretical computer science. Whilke von Neumann
was aware of, and intripued by, Turing's concept of a “universal machine,” we see no
evidence that it shaped his design for EDVAC.* |n 1946, however, Turing proposed a

radical relnterpretation of the EDVAC approach for the computer project at Britain's
National Physical Laborarory. His ACE design coded every operation as a wansfer
berween delay lines. Some transfer destinations carried out spedial operations, such as
adding the number it received. The architecture was commerdialized on some carly Brit-
ish machines, which were simple and fast but very hard o program because program-
mers had to track exactly when cach value they wanted to work on would be emerging
from a delay line and time their code accordingly. ™







Our book starts with
ENIAC in 1946

* First programmable electronic computer
* 200 decimal digits or writable storage
* 3,000 multiplications a second

* Input: digit switches & numerical
punched cards

e Qutput: digit lights & numerical punched
cards

* Consumed 150KW of electricity

* Programmed by wiring logical pathways &
setting switches




Cars vs. Computers
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General Purpose Technology

* Concept from Economics...
* Technologies that have a major impact across the entire economy
* Because they are flexible enough to be applied to many different tasks

* Classic examples:
* Steam power
* Electrical power
* Internal combustion engine

* The computer seems to be even more general purpose than the
others

* Can we call an "exceptionally general purpose technology” practically
universal? Or universal in practice/



So when does the computer become
universal?

* Davis: Always, even before it existed.
e Turing invented the stored program computer in 1936
* Physical computers like ENIAC inherit universality from the abstract machine

 All practical programmable computers are universal (given sufficient time and
storage)



So when does the computer become
universal?

* Davis: Always, even before it existed.
e Turing invented the stored program computer in 1936
* Physical computers like ENIAC inherit universality from the abstract machine

 All practical programmable computers are universal (given sufficient time and
storage)

* My answer: Never, but they do approach the status of a universal
technology more closely with time.

* 1946: ENIAC is a very specialized technology used by a few dozen people to
automate (mostly numerical) mathematics

e 2021: Most people on earth use smartphones to do almost everything
* And with embedded systems there are far more computers than people on Earth



B ecomin U NIVersa | BECOMING UNIVERSAL: INTRODUCING A NEW
HISTORY OF COMPUTING

* We see the overall arc of the story as a
movement towards “practical universality” as o
[ ] Some individual devices (personal CompUterS, published i:.|~I~H.s.:-.u.:x_:v.u:._-_-d-.xil.--._e new -.'.':-_'1|-:ri|'__‘-l-!.l_\ A loc |1;~-_."..-_'1:_~-.-_'.xi.".,.,.-

1998 when the Web was a novelry, (Phones didn't exist, and the founders of Lsoogle

smartphones) mediate a broader range of social S N T R SR
processes, e e
5 entral thread in the history of |:|1'.;1l1|5.'|;'_ not just in the 1990 bt

* But also (and more importantly): computers s i s 1960n and 19705 T wholcle i of e sod msic procdcion 1

digital technologies likewise challenges us to integrate media history into the long his-

become COLLECTIVELY able to underpin ever more ey of compuatog, Soae the arignd bonk s eettm, the ccrprace e b

something new, which meant thar the book also had o become something new

h uman activities " “The unmistskable importance of the Internet, digital media devices and

amcs [0 m |I\.I'Z'.':I II.'.' IIJ' l\.ill'--\.'ll I '.'.I"'.I. IRIERESE 1N eIl STOMNes. 1:.". ':I..\ CUSCLUSSI0N 15

* Even as individual computers are usually highly e e e e 1 ek, e of e cand o o e
specialized embedded systems A A A o sl
view podeasts McCullough recorded with company founders, We recommend it 1o

g rect o0 W » commend 1
also struck by how lintde engagement such approaches to history have

* Computer technology becomes a “universal

of the Internet in 1994 with the first commercial Web browser, gving on

technological solvent” able to replace the

internal workings of televisions, phones, music
players, etc.



Relationship between the two universalities

* The programmability of computers is essential to the development of
the technology as very general-purpose technology
e But it is not sufficient



Miniaturization and exponentia\ growth

* Moore’s Law, obviously ¥

 But even before
semiconductors
e Continual growth in

available computer
power

* Continual reduction in
size

* Continual reduction in
cost

* Continual increase in
power efficiency




Other subtle changes

* Many other developments underpin the transformations
* Architecture
* Communications

Storage

* Miniaturization

* Graphics and visualization

e User interfaces

* Algorithms, etc.

* Each innovation inspired by the needs of a particular class of user (business
admin, nuclear simulation, etc.)

e But becomes part of the core package of the computer

* So “the computer” is not just one thing, but an ever growing stack of
hardware, architecture, software and techniques



2 Structure of the New Book



Existing Overview Histories Rooted in 1980s/90s
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“Histories of Computing(s)” — Michael S. Mahoney

Business, Industry

& Government Technology & Science

Design & maintenance

files and accounts — of lange Fystems mathematical  mechanical
tabulation ~ °rganization of cleciricity” calculation logic
production  telecommunications
management \
Traditional T
. ENIAC
master narrative : e .
scientific computation
EDP EDVAC, EDSAC and others / l
. : computational science
mainframes
4._-——-”’/”‘ . .
micro/PC \
automation Computer Science
robotics
Internet/ WWW |  srstems .~ theory
ESS

human augmentation

©2004 msm



Mahoney’s suggested
alternative

Business, Industry

Technology & Science
“the histories and a.2overniment gy
. . . . : 1. f 3 .
continuin g experience of data processing °"gﬁg§:c:i’:n° mg;?:mﬂ:}cnal meT:;r;lcd srl?:ﬂzgl

the various communities N
show that they wanted § o krge systems

and expected different telecommunications

things from the computer. mittory 46| ENLAG
They encountered
different problems and
levels of difficulty in

design & maintenance

EDVAC e

fitting their practice to it. cop  OR/Ms avfomafin pog  SAGE Computer Science  scientific computation
robotics WWCCS
As a result, they created o o systems  theory
different computers or (if Communities of I artificial intelligence
[ ) - . 1_ 1.- I .
we may make the singular Computing  humen augnentation o dilation.

plural) computings” Omem 2006



O u r St r u Ct u re BECOMING UNIVERSAL: INTRODUCING A NEW HISTORY OF COMPUTING !

1 INVENTING THE COMPUTER ¢

2 THE COMPUTER BECOMES A SCIENTIFIC SUPERTOOL 29

* The 15 chapters overlap, 3 THE COMPUTER BECOMES A DATA PROCESSING DEVICE 55
rather than dealing with 5 4 THE COMPUTER BECOMES A REAL-TIME CONTROL SYSTEM &3
years each 5 THE COMPUTER BECOMES AN INTERACTIVE TOOL /09

e The story of the computer is 6 THE COMPUTER BECOMES A COMMUNICATIONS PLATFORM /39
a story of constant 7 THE COMPUTER BECOMES A PERSONAL PLAYTHING /67
transformations 8 THE COMPUTER BECOMES OFFICE EQUIPMENT 207

e Each transformation is driven 9 THE COMPUTER BECOMES A GRAPHICAL TOOL 243
by the needs of a particular 10 THE PC BECOMES A MINICOMPUTER 263
community of users 11 THE COMPUTER BECOMES A UNIVERSAL MEDIA DEVICE 293
e Each transformation builds on 12 THE COMPUTER BECOMES A PUBLISHING PLATFORM 329
core affordances developed in 13 THE COMPUTER BECOMES A NETWORK 359

earlier transformations 14 THE COMPUTER IS EVERYWHERE AND NOWHERE 385

15 EPILOGUE: A TESLA IN THE VALLEY 409



Structure vs Chronology
1040 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 200

1: Inventing the Computer
2: TCBA Scientific Supertool
3: TCBA Data Processing Device
4: TCBA Real-Time Control System
5: TCBA Interactive Tool

6: TCBA Communications Platform

7: TCBA Personal Plaything

8: TCBA Office Equipment

9: TCBA Graphical Tool
10: The PC

Becomes a
Minicomputer
11: TCBA Universal Media Device
12: TCBA Publishing Platform
13: TCBA Network
14: The Computer is Everywhere and Nowhere
15: Epilogue

TCBA X -> The Computer Becomes A(n) X



No through-line from earlier technologies

* First chapter sets up ENIAC-EDVAC-UNIVAC as the origin point of the
“modern computer” from which change radiates

* User communities and applications enter the story only as they
engage with computers on a large scale
* NASA in the 1960s
* Domestic users in the 1970s
* Photographers in the 1990s, etc.

* Prevents a true appreciation of “before and after” continuities
between practices built around computers and those shaped by
different technologies



Centering “the computer”

* Builds on technological engagement in the original book

* Hardware and software features like
* Timesharing
* Packet switching
* Multitasking
* Virtual memory
* GUIs
* Object oriented programming

 Originate in specific contexts, but become part of the core bundle of
layered technologies that define “the computer”
* Even when hidden inside televisions, phones, or media players



For more details on our work methods

* See Siegen University

working paper
“Finding a Story for
the History of
Computing”

™ User zone - 26th Intemational Cc X Finding a Story for the History o© X +

[ & 8@ mediarep.org/handle/doc/4553

media rep COMMUNITIES ~ JOURNALS

SEARCH  SUBMIT  INFO

A MEDIA/REP/ ' SCHRIFTENREIHEN = WORKING PAPER SERIES: MEDIEN DER KOOPERATION

Finding a Story for the History of
Computing

Author(s): Haigh, Thomas
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Abstract

Thomas Haigh is working with Paul Ceruzzi of the National Air and Space Museum in Washington, D.C., on
an expanded and completely reorganized version of Ceruzzi's classic monograph A History of Modern
Computing. Haigh discusses the challenges involved in producing a one volume history of a uniquely
flexible technology. Since the first edition of the book was published twenty years ago our sense of what
the computer is for has shifted utterly, to encompass media consumption, personal communication, and
shopping as well as the traditional activities of business administration and scientific number crunching.
To reflect this, Ceruzzi and Haigh are adopting a new structure, in which each chapter of the book tells the
story of how “the computer” becomes something different through its interaction with a particular set of
users and applications. Haigh connects this structure to the work of historian Michael S. Mahoney, and his
discussion of the “Histories of Computing(s).” He ponders the particular difficulty of avoiding a simplistic
narrative of historical progress, often called a “whig history,” in summarizing the evolution of a technology
whose spectacular technical improvement has come to define our idea of modernity. Haigh also discusses
Ceruzzi's text in relation to other comprehensive histories of computing, the production process of the new

i o £l T ORI T : Lo TSRSy S R SR TUS

@® Search media/rep/
_ This Collection

MORE INFORMATION
Collections
Working Paper Series: Medien

der Kooperation

Metadata
Show full item record

Export to Zotero, Citavi, EndNote
Title data




3: New Coverage



One long 4* Amazon review of the 2"? edition
of A History of Modern Computing:

Living, computing, and reading in 2016, Ceruzzi’s history’s “closing date” of
2003 seems to be a long time ago. ... “Communicating,” “doing work,” and
“having fun” are at the core of today’s computer apF ications and these
central uses do not emerge from Ceruzzi’s history o

manufacturers and
model numbers. The important, almost dominating, role of software houses
and their effects upon hardware architecture are not touched. Use of files
accessible by internet as the world’s online library is not touched.
Communicating is as much a part of usin% computers today as what happens
within arm’s reach at one’s desk.... Digital photography came into being In
the time period covered by this history and its effects upon “computer use”
and communication content has been real. Ceruzzi does not include this
facet of the new century’s use of computing technology. We learn almost
nothing about Apple, Dell, Compaq, Hewlett Packard, AMD, Lenovo,
Samsung, and the like.



Lack of attention to UK developments also
noted

@ Ben Attenborough

Yryv vy Strong academic history, lacking in certain areas
Reviewed in the United Kingdom on June 6, 2015

Verified Purchase

An interesting read. This book starts it's history in post war America, so it misses a lot of the
pioneering work at Bletchley Park. Also the focus is firmly on the US and misses out on
developments like the Commodore, Atari, Amiga, spectrum, Acorn computers. Also this
book is pretty dated now so for stuff later than 2000 you'll need to look elsewhere. As such
it is a bit weak on the Internet. But for a history of IBM and development of technologies for
the later part of the 20th century it's strong and academically rigorous.



Other New Expectations

* Pay attention to users (long established in STS), not just technologies
and producers

* New economic, cultural and political centrality of big-tech firms
* The first trillion-dollar companies were Apple, Microsoft, Amazon, Alphabet
and Tesla
* They shape our lives and communities in profound ways

* Engage with current political concerns
* Issues of gender, race and sexual identity central to the “culture wars”
engulfing the US

* Class, race and gender established as the central trinity in US historical
storytelling since the 1980s



Draws heavily on recent secondary literature

* New emphasis on topics such as
* Timesharing
* Video games
Networking
Graphical user interface
Software technologies such as DBMS
* Embedded media technologies

* New sections based on work of Paul Edwards, Joy Rankin, Matthew
Kirschenbaum, Tom Lean, Michael Z. Newman, David Brock, Con Diaz,

Valerie Schafer, Nick Montfort, lan Bogost, Jonathan Sterne, and many
others

 Just as earlier overviews drew on 1980s histories of IBM, ENIAC, ERMA, etc.



Home Computing

* Ch. 7 “The Computer Becomes a

Personal Plaything” takes R [ |
material on microprocessors, % =
calculators and early personal -— =
computers from original book &=

‘et Thefirst personal computer
-t atonly,
e addsupto

* But adds new coverage of
* Arcade video games

 Early games consoles WHSH ‘%‘
* Home computers from the US S e
(Atari, Commodore, Texas

Instruments) and UK (Sinclair,
Acorn).



Graphics and Games

e Sketchpad and
Spacewar inch. 5

* 3D graphics for
workstations, PCs and

Consoles in chapters
10, 11 and 13.

e Shift of Al and
supercomputing to
GPUs in ch. 13

FOOTITERS APFROACHINE

Figure7.12
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il the required features. The BBC Micro had a
tions, with connections for printers, modems,
ves, .m:ilog instruments, and ROM chips hold-
wming languages. One optional hardware kit
Icasts, which included downloadable software.
a Sinclair (although far less than an Apple 11),
made it the choice of hackers and tinkerers.™
ess Spartan than Sinclair’s offerings, were like-
npete with the Atari VCS for space in front of
ie VIC-20 had color, sound, joystick ports, and
anted to program, they offered real keyboards
quipped for applications such as word process-
« characters across its screen (ensuring visibility
5 KB of memory.”™ Nevertheless, Commodore
mething that would be better for their video
onsole. One advertisement featured an intimi-
applicant why his resume mentioned having
: planet Mondo.” “You are good at computer

wu know about computers?” The tagline was “A

price of $525 for its computer, but aggressive
lown the price of both machines. By 1982 they

*he next year retail prices dipped below $100.77



Computer Science

* This is Not a history of computer science (Knuth)

 BUT we did look for ways to intertwine work by computer scientists
that shaped widely used computing technologies

* Examples:

* New treatment of Algol and the “Software Crisis” in ch. 5 (“The Computer
Becomes and Interactive Tool”)

 Discussion of Quicksort and complexity analysis in ch. 3 (“The Computer
Becomes a Data Processing Device”)

 Discussion of RISC in ch. 10 (“The PC Becomes a Minicomputer”)

* VLS| and Meade Conway in ch. 7 (“The Computer Becomes a Personal
Plaything”) & ch. 8 (“The Computer Becomes an Office Tool”).



The PC standarad

* Existing histories focus on the
1981 launch of the original IBM PC

* We have two chapters primarily
on the volution of the PC as an
template for an entire industry

* 1980s: ch. 8 “The Computer
Becomes an Office Tool”

e 1990s: ch 10 “The PC Becomes a
Minicomputer”

Figure 10,1
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Gender and Work

e We mention the contributions of women
throughout the book, but also

* Issues gender and labor are threated through
the book, for example

 ENAICin ch. 1 (“Inventing the Computer”)

e Data processing work in ch. 3 (“The Computer
Becomes and Data Processing Device”)

e Masculinity and home computing in ch. 7 (“The
Computer Becomes a Personal Plaything”)
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Communications

* Not just a chapter about the Internet at the end

* chapter 4 (“The Computer Becomes a Real Time Control
System”)): transmission of data for military and
aerospace applications in the 1950s and 60s

LASTNIGHT WE EXCHANGED LETTERS WITH

* 5(“The Computer Becomes an Interactive Tool”): MOM, THEN HAD A PARTY FOR
timesharing and its use, together with remote terminals, ELEVEN PEOPLE IN NINE DIFFERENT STATES
to make on-line interactive access to computers commo. AND ONLY HAD TO WASH ONE GLASS...

e 6 (“The Computer Becomes a Communications o ot
Medium”) we look at how applications such as email, the ettt i i S e e
Plato educational environment, videotext systems like T, MR, CoevuServe
Minitel, and the packet-switched ARPANET were Senrmde s, SRR,

constructed around timesharing systems. ' R
Figure 66

* 7 (“The Computer Becomes a Personal Plaything”) B ——
includes discussion of bulletin board systems i

* 8 (“The Computer Becomes and Office Tool”) integrates R e
Ethernet into the story of electronic office work. Compaserv Heconic Mad




Web, Cloud & Smartphones

* Hypertext and the classic Web in
ch. 12 (“The Computer Becomes a
Publishing Platform”

* The cloud and brower-based
applications in ch 13. (“The
Computer Becomes a Network”)

* Smartphones, mobile devices and
apps in ch. 14 (“The Computer is
Everywhere and Nowhere”)




Digital Media Devices

* The vast majority of the computers
in the world do not look like
computers

* Ch11: “The Computer Becomes a
Universal Media Device”

Fax machines

DVD players

Music players

1990s game consoles
Digital cameras
Music synthesizers
HD televisions, etc.

Fgure 117
Apple's orginal iPod was controlled by four bustons, and a mecharical control wheel umed to move though
menus and song lists. k hed up 10 three thousand songs on a minianure hard disk drive with more than a
thousand smes the capaciy of IBW's orignal RAMAC un. Image creared by Wikimedia user Migue-
Ion736-0303, used under the Crearive Commons Aribuson-Share Afke 4.0 Intemarional fcense.

thousand songs in your pocket.” They fit because Apple had built it around a new,
miniaturized, 1.8-inch hard drive able to store 5 GB. The user interface was stripped
down to its essentials, centered on a spinning wheel. Four buttons let users start/stop
playback, jump forward or backward with songs, and return to the previous screen. As
with the original Macintosh, back in 1984, the interface broke new ground. Unlike
the original Macintosh, the iPod was ideally suited to its intended task.

Other companies had already built players around hard drives. What Apple did
have was first rate industrial design and an aesthetic of elegant simplicity. Reviewing the
device, Walter Mossberg of the Wall Street Journal called it a “ter
solves all [the] problems” with rival hard drive based players like C
box, launched the previous year, which looked like a bloated, budg
Steven Levy devoted an entire book, The Perfect

s Nomad Juke-
d CD player”

ing, to the iPod,
familiar and certainly the most desirable, new object of the twenty-first century™
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computers), or regular computers to automate the control of electronic instruments.
The Atari ST, one of the few computers to include MIDI sockets as standard, was a com-
mon sight on stage during the late 1980s. Synthesizers defined much of the popular
music of the era, particular in Britain where their possibilities were variously explored by
the perky Human League, mopey Depeche Mode, camp Soft Cell, orientalist Japan, and
wonderfully arch Pet Shop Boys. Not everyone liked the new sound—one disgrunded
writer coined the term “Casio effect,” after a leading producer of cheap keyboards, to
describe the displacement of a technology by a convenient but inferior rival.®

Keyboard synthesizers were coupled with electronic drum machines, grinding out
robotic rhythms that no human could hope to replicate. The iconic drum machine,
the Roland TR-808, was labeled “Rhythm Composer. Computer Controlled.” It com-
bined analog drum synthesis with digital sequencing, driven by an embedded micro-
controller (the computer doing the controlling), running a program burned into
ROM. Microcontrollers account for most of computer technology'’s power as a univer-
sal technological solvent. As of this writing, they cost just a few cents each when
ordered in bulk, making them cheaper and more flexible than the huge range of con-
trol mechanisms they've dissolved, from rotating cylinders in the mechanical program-
mers of washing machines to hardwired digital logic in burglar alarms.

The noises produced by the TR-808, particularly the bass effects, were nothing
like real drums, but that ultimately made them more interesting—and more immedi-

ately recognizable—than expensive rivals better able to pass for human drummers. On

NNGSNNNENNNNS
4 8 '8 O LERE B J

re11.3

Roland TR-808 drum machine flaurted its dignal sequencing ability in the label *Rhythm Composer.
puter Controlied” (image by Wikimedia user Brandon Daniel used under Crearve Commons Arribution-
e Alike 2.0 Genenc.)
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End Point: A Tesla in the Valley

* | always had a Tesla car, rather than a smartphone, in mind as the end

of the story arc
* Hundreds of embedded computers within the car recapitulate everything the
computer became during the narrative

* In terms of processing power and cost, a modern car is a typical middle class
family’s biggest investment in computer technology (c.f. impact of recent chip

shortages)

* We had the car make its drive through Silicon Valley, to twist the
perspective to acknowledge the new centrality of firms clustered

there

* Revisions post-review added discussion of computing’s essential roles
during the current pandemic



Does the story

of “the

computer” now
have an end as

well as a
beginning?

Our final page 2

the combined size of those of the US and Europe. Despite China’s increasingly overt
regulation of personal freedom and economic activity it appears poised to emerge from
the pandemic on course to overtake the US as the world’s largest economy more rap-
idly than previously expected. We can at the very least, no longer assert that Internet
technology has an inherent tendency to boost freedom and undercut autocracy. Nor is
it clear that democratic systems of government will shape its continued development.
And so on, and so on. By the time you read this, many more things will have hap-
pened in the world and a good proportion of them will have been made possible by
computer technology. Yet, this may be a good place to end our story. At the start of the
2020s, the story of modern computing has reached the beginning of an end, as the last
great story of modernist technological progress fractures belatedly into postmodern
chaos. Computing is deeply intertwined with vital structural developments in global
relations, economics, society, and culture. Barring apocalypse, those connections will
only deepen. As the computer has become a truly universal machine, the history of com-
puting has become a part of the history of everything. Computer technology does not
dictate the direction of history, but its affordances do create new possibilities, advantage
some choices over others, and rearrange economic and political incentives. We began the
story of the modern computer with the debut of a single machine on the front page of
the New York Times in 1946 and have followed its legacy to the point of asking whether
liberal democracy can survive the Internet. There is little prospect of squeezing an answer
into this book. Once computers became part of every infrastructure, the idea of #he com-
puteras a machine in the tradition of ENIAC, a self-contained device whose users rackled
different jobs by creating new programs, has become less relevant. The conceptual prob-
lem with the idea of a universal solvent was always that, if any such substance was ever
concocted, no flask could contain it. Our protagonist, which dissolved so much in the

world that once seemed permanent, has finally dissolved itself.



4: Limitations and Challenges




Limitations of our new book

* Retains US bias

* Default is to tell story from US viewpoint, other countries enter the story
mostly when they push technology in unique directions

e E.g. France for Minitel, UK for 1980s home computers and ARM, etc.
* Little on race, largely mirroring the secondary literature

* Political engagement comes primarily in the epilogue, in a kind of
twist ending

* Treatment of recent developments shallower, based on news reports
rather than secondary historical literature

* Last few chapters will go out of date much faster than the first ten



A question:

e Can a comprehensive overview history of computing be coherently
structured around anything OTHER than the story of “the computer”?

* Maybe,
e Otherwise it just becomes the history of everything, as the scope of
computing has become so big

» Each chapter could (and should) be told in its own book, focused on a
different community over time

* We attempt to tell human stories within the individual chapters of a
book whose overall protagonist is a cluster of technologies.



A necessary evil? An unnecessary one?

* One might see the need for a one-volume history, but only for teaching or
non-specialists

* One might take a stand against broad, comprehensive narratives as
inherently favoring the interests of dominant groups
e Should white men get to tell big stories anymore?
* |s “problematization” of myths of progress an end in itself?

» Should we be content just to push back at the (now ended) veneration by politicians
and customers of Silicon Valley and big tech firms?

* Or, one might align the story closely with the history of US or global
capitalism, looking always for racism, sexism, heteronormativity

» So that computing doesn’t need its own story, as it just reflects broader
developments



Disjunction between the history of computing
and general (US) history

* My most general self-definition is as a US historian

* Main teaching areas
* History of Race and Health in the US
* History of Capitalism in the US

* Both go from the colonial era to Covid-19 over the course of a

semester, focused on
* National expansion and domestic conflict

* Racial struggle and oppression
* Clashing interests and experiences of different social groups



Do we need a master narrative of computing?

* Term itself was of course always pejorative (Lyotard, 1979)
* And “master/slave” language is being replaced even in technical usage

* For generations ambitious historians have been acclaimed for
undermining received narratives

 Stress on discovering agency, specificity, complexity

* Which is a problem in areas like computer science

* Where the boring, plodding internal, technical and institution histories were
never written in the first place

* So there is nothing to become famous by undermining



My own hope



My own hope

* |s that we as a community can work towards broad, coherent and
ambitious narratives of computing that don’t just echo and reenact those

long told in social and cultural history
* Because there is something unigue about the trajectory of computer technology
since 1945
* And its distinctive affordances underpin the dominance of big tech firms, the rise of
fake news, replacement of devices with code, etc.

* So maybe we can create the narratives and frameworks that other historians and
tech scholars will find useful to understand crucial aspects of our world



My own hope

* |s that we as a community can work towards broad, coherent and
ambitious narratives of computing that don’t just echo and reenact those

long told in social and cultural history
* Because there is something unigue about the trajectory of computer technology
since 1945
* And its distinctive affordances underpin the dominance of big tech firms, the rise of
fake news, replacement of devices with code, etc.

* So maybe we can create the narratives and frameworks that other historians and
tech scholars will find useful to understand crucial aspects of our world

 Ties into my current project to derive a historically grounded
understanding of digital materiality

* In collaboration with others associated with Siegen University’s Media of
Cooperation SFB



