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Origins of Computer Science -

Social Impacts of HCI
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History of HCI
ÅPersonalities:

ïVannevar Bush   - Universal access

ïJ.C.R. Licklider  - Networking, Agents

ïIvan Sutherland - Sketchpad

ïDoug Engelbart - Mouse, GUI, Word proc...

ïAlan Kay            - OO programming, Laptops

ïDon Norman      - Cognitive principles

ïJacob Nielsen   - Usability

ÅWhat hasnôt happened yet?
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History of HCI
ÅSystems:

ïMemex - 1945

ïSketchpad - 1963

ïNLS (oNLine System) - 1963-68

Å(mouse 1964)

ïXerox Alto 1972, Star 1981

ïGrid Compass 1983

ïApple Lisa 1983, Mac 1984, NeXT 1988

ïPowerbook 1991

1968

Dynabook

1983
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People

ÅVannevar Bush (1890-1974)

ïEngineer by training (MIT)

ïDifferential analyzer - 1930

ïCreated military research 

ÅNDRC ó40, OSRD ó41-47

ïManaged nuclear weapons 

research throughout the 40ôs

ïWrote ñscience - the endless 

frontierò 1945
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People

ÅBushôs ñas we may thinkò 1945

ïProposed the ñMemexò a very modern 

computer
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Bushôs Memex

ÅIndividuals store all personal books, records, 

communications

ÅItems retrieved rapidly through indexing, keywords, 

cross references,...

ÅCan annotate text with margin notes, comments...

ÅCan construct a trail through

the material and save it

ÅActs as an external memory

ÅAfter WWII, Bush continued to push for analogue 

computers (and against digital)
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J.C.R. Licklider
1915-1990

ÅPh.D. 1942 Rochester, Psychologist 

ÅStarted ñHuman Engineering groupò at 

MITôs Lincoln labs in 1951

ÅTried to evolve psychology into a 

department within Electrical Engineering

ÅARPA created in 1958 in response to 

Sputnik, óLickô became director in 1962.

ÅWith ARPA sponsorship, the first CS 

programs were created:

ïMIT, CMU, Berkeley, Stanford



12/4/2009 8

J.C.R. Licklider
1915-1990

ÅAt ARPA, Licklider promoted 

computing research and sponsored:

ïTime-sharing

ïNetworking

ïEngelbartôs and Sutherlandôs

online computing work
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J.C.R. Licklider

publications

ÅMan-computer symbiosis ï1960

ÅLibraries of the future ï1965

ÅThe computer as communication device -

1968
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Man-Computer 

Symbiosis - 1960

ÅDid self-observation of his daily work.

ïObserved that much work was mundane 

and related to accessing and organizing 

information

ÅProposed:

ïDigital libraries

ïDisplay screens with pen input and 

character recognition

ïWall displays for collaborative work

ïSpeech recognition and production for HCI
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Networks, Time-sharing

ÅMuch of Lickliderôs sponsored research was 

unpopular in the engineering community:

ÅñTime-sharing is a waste of valuable computer timeò

ÅñWhy are we doing this?ò

ïBBN engineer about the first computer network
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Ivan Sutherland

1938 -

ÅMIT Ph.D. in 1963

ÅPh.D. work was ñSketchpadò

ÅPioneered computer graphics and CAD

ÅThe Ultimate Display is "a window through which one 

beholds a virtual world. The challenge to computer 

graphics is to make the picture look real, sound real 

and the objects act real." 
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Doug Engelbart
1925 -

ÅPh.D. UC Berkeley (EE) in 1955

ÅThesis on ñplasma digital devicesò 

- a way into computing

ÅStrongly influenced by Bushôs article

ÅMoved to Stanford, started formulating

human augmentation ideas in 1959

ÅFunding from ARPA in 1963

ÅNLS (oNLine System) demo 1968: ñThe Mother of All 

Demosò
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Engelbartôs innovations 

ÅNLS (1968) featured:

ïVideo screen and keyboard

ïMouse and chordal keyboard

ïVideoconferencing

ïHypertext linking

ïWord processing

ïE-mail

ïA window system

ïUser testing!
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Engelbartôs work

ÅContinued at SRI, worked on network extensions

ÅFunding dwindles through the 70ôsé, AI ¬HCI ®

ÅNLS project sold in 1977 to Tymshare

ïHalf of the (~40) NLS engineers moved to Xerox 
PARC, others to Tymshare

ïEngelbart fired from SRI in ô77, moves to 
Tymshare

ÅMigrated to McDonnell-Douglas in 1984, until 1989 
pushed for open hypertext systems

ÅEngelbart Receives the ACM Turing award in 
1997 (following PCs and the web!)
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Alan Kay
1940 -

ÅPh.D. 1969 (Utah) Computer Graphics

ÅIn 1968, met Seymour Papert

(LOGO) in the MIT AI Lab

ïkids can program!

ÅMoved to Xerox PARC in 1972

ÅStarted developing ñSmalltalkò,

in the Learning Research Group

ÅFirst general OO programming language, influenced 

by Simula

ïEngineers can program!
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Alan Kay @ PARC

ÅDynabook (laptop computer) conceived in 1968, well 

ahead of its time.

ÅAs interim steps, Kay develops the Xerox Alto (1972) 

and Star, the first real personal computers.

Xerox Alto
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Alan Kay @ PARC

ÅThe Star (1981 and begun in 1975) in 

particular was a very advanced 

machine. It had most of the ñWIMPò 

elements

ÅThe Star was the result of

extensive user testing, and

its design has stood the

test of time
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The Star group

ÅThe Star design team developed a new methodology 

for system design:

ïTask analysis

ïWide range of users

ïUsage scenarios

ïDecomposition of design:

Ådisplay and control interface

ÅUserôs conceptual model

ÅMany prototyping cycles

ÅDesktop metaphor, direct

manipulation, WYSIWYG



12/4/2009 20

Star to Mac

ÅBut the Star was expensive and slow ($25k).

ÅSteve Jobs and Apple engineers visited PARC in 

1979, and that set the path for Apple

Å15 PARC engineers migrated to Apple

ÅApple Lisa ships in 1983 at $10,000,

and fails

ÅThe Apple Macintosh ships in 1984 at

$2500, and the personal computing

market changes for good
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Video
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Small Devices

ÅThe Apple Newton (1993) was the first ñPDAò but 

didnôt succeed commercially. 

ÅStill popular, though out 

of production.

ÅHas achieved a kind of

cult status.
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Palm Pilot

ÅJeff Hawkins was an EE with an interest in cognitive 

science and the brain.

ÅWorked at GRiD.

ÅWrote Ph.D. proposal at Berkeley

in Biophysics in 1987 - rejected.

ÅBack to GRiDPad - first pen 

computer?

ÅDeveloped a handwriting 

recognizer based on interests

in the Brain.
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Palm Pilot

ÅNext try ñZoomerò 1993 - a failure commercially

ÅIntensive studies of Zoomer users began in 1994.

ÅDecided the PDA should be a 

paper replacement, not a PC

replacement.

ÅSwitched to graffiti. 

ÅShrunk to pocket size.

ÅUnveiled the Palm Pilot in 1994.
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Tablet PC

ÅExcellent writing surface,

pen, digital ink.

ÅCompromise on:

ïKeyboard

ïWeight

ïBattery life

ÅStill trying to be a PC
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HCI principles

ÅñThe Psychology of Human-Computer Interactionò by 

Card, Moran and Newell, 1983

ÅIncluded mechanistic models of human behavior, the 

MHP or ñModel Human Processorò.


