Something old,
something new

CS 34/
Maneesh Agrawala



Announcements

Quiz 5> on Wednesday
Worth 20%

Comprehensive
Closed book

8-10 questions

60-90 minutes



Something old

Let’s tie this all together.



|_et’s start with Vannevar
Bush in 1945

MIT Professor who established the social contract for science: government funds
universities, universities do basic science, basic science benefits the national interest

Bush had been in charge of the scientific effort for WWII, and returning to peacetime,
was left thinking about what role technology really should play in society.
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A saentist of the future records experiments with a tinv camera fitted with

universal-focus lens. The small square in the eyeglass at the left sights the
object (LIFE 19€11), p. 112).



“lIhere 1s a new profession of trail blazers, those
who find delight In the task of establishing usetful tralls
through the enormous mass of the common record.

[he inheritance from the master becomes, not only
his additions to the world’s record, but for his

disciples the entire scaffolding by which they were
erected.



“Wholly new forms of encyclopedias will appear,
ready-made with a mesh of associative tralls running
through them.’



MemeXx inspires
lvan Sutherland

Bush: [945
Sutherland: 1963
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Bush and Sutherland inspire

Doug Engelbart
\

Reads Bush's article right after
starting as a Navy technician

Bush: 1945
Sutherland: 1963
-ngelbart: 1968
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NLS: Mouse, Hypertext
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AUGMENTING HUMAN INTELLECT: A CONCEPTUAL FRAMEWORK

Prepared for:

DIRECTOR OF INFORMATION SCIENCES

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH
WASHINGTON 25, D.C.

CONTRACT AF 49(638)-1024

By: D. C. Engelbart
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+ IRE TRANSACTIONS ON HUMAN FACTORS IN ELECTRONICNS

March

Man-Computer S_vmbiosis*
J. C. R. LICKLIDER+

Summary—Man-computer symbiosis is an expected develop-
ment in cooperative interaction between men and electronic
computers. It will involve very close coupling between the
human and the electronic members of the partnership. The main
aims are 1) to let computers facilitate formulative thinking as
they now facilitate the solution of formulated problems, and 2)
to enable men and computers to cooperate in making decisions
and controlling complex situations without inflexible dependence
on predetermined programs. In the anticipated symbiotic part-
nership, men will set the goals, formulate the hypotheses, deter-
mine the criteria, and perform the evaluations. Computing
machines will do the routinizable work that must be done to
prepare the way for insights and decisions in technical and
scientific thinking. Preliminary analyses indicate that the sym-
biotic partnership will perform intellectual operations much
more effectively than man alone can perform them. Prerequisites
for the achievement of the effective, cooperative association
include developments in computer time sharing, in memory
comvbohnents. in memorv orceanization in onrooramminoe lan-

will be coupled together very tightly, and that the rc-
sulting partnership will think as no human brain has
ever thought and process data in a way not approached
by the information-handling machines we know todav.

I3. Betwween “Mechanically Extended Man" and
“Artificial Intelligence™

As a concept, man-computer svmbilosis 1s different in
an 1mportant way from what North? has called “me-
chanically extended man.” In the man-machine syvstems
of the past, the human operator supplied the initiative,
the direction, the integration, and the eriterion. The
mechaniecal parts of the svstems were mere extensions,
first. of the human arm, then of the human eyve. These
systems certainly did not consist of “dissimilar organ-
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Engelbart inspires
Sutherland’s PhD advisee

Alan Kay

Bush: 1945 Kay: 1972
Sutherland: 963
-ngelbart: 1968




“The best way to
predict the future
is to invent it”

22



Xerox Star draws on
Engelbart’s and Kay’s ideas

Bush: 1945 Kay: 1972
Sutherland: 1963 Xerox Star: |98 |
-ngelbart: 1963




Xerox Star

nvented or popularize
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Xerox Star \j) .

Bravo SIL Draw Flyer  Markup Press
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Steve |obs, 1990



https://www.youtube.com/watch?v=oNC8LEj5X4U&t=1974s

Steve Jobs, 1995



https://www.youtube.com/watch?v=b7aUJyJbJMw

Meanwhile, in Pittsburgh...

Bush: 1945 NEWEIY
Sutherland: 963 ay: 1972
-ngelbart: 1968 Xerox Star: 98|
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Nota 1 Allon Kovel
(Correction Copy) (rotyped 11 Ted

Neotes on a Propesal for a Peychological Kesearch Uailt

The purpose of these notes, of vhich this is the [irst, s Lo act |
& vorking vehicle to explore the notion of a psychelogical laboeratery wi
& computer science oriented {ndustrial rescarch laboratory. The specifis
contoxt is the Xerox Rescarch lLaboratory in PFalo Alte.

I consider these notes to be working docusents -- not the record o
prior amalysis, but an integral part of an analysis im progress. Heace

exprossed is them may be explovatory ar ' stipulative, to be contradiced |

fdeas expressed subpequently,. They may also be domevhat discursive,

Basic proposition. The central 'sde; that these notes are to aexplo

contained fn a set of somevhat independent propeositions:

(1) There is emerging & psychology of cognitive behavior that wil
permit caleulation of behavior im nev sitwations and with new
bumans (called information procepsing psychology currently).

(2) Several of the tasks that are ceatral to the activities of
computing «« prograsming, debugging, etc, ~- are tasgks that
sppear to be within the early scope of this emerging tt.teory.

(3) Computer science in general is extremely one-sided (for under

e iamas Bat P A S5 S A A A A \ B o ah e I Ta——— Y WSS A. r» -h‘m‘-o -'-‘-’



Stu Card does his PhD with
Allen Newell

Bush: 945 Newell: 971 Psych. of HCI: 1983
Sutherland: 963 ay: 1972
-ngelbart: 1968 Xerox Star: 98|
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CHI becomes a conference

Bush: 1945 Newell: 1971 Psych. of HCI: 1983
Sutherland: 1963 ay: 1972 -irst CHI 1982/83
-ngelbart: 1968 Xerox Star: 98|




TABLE OF CONTENTS

TABLE OF CONTENTS

NAMING COMMANDS ... .. . ,
Learning and Remembering Interactive Commands
.......................................... 2

P. Barnard, N. Hammond, A. MacLean, & J. Morton

Learning and Remembering Command N
] Black & T. Moran L T T T T ™™ 8

Evaluating the Suggestiveness of Command Names 12
I Rosenberg L OTCHBDOANAMRS (s s s e pa s

Computer Commands Labelled by Users Versus I

the Effect of Structuring Rules on Rocil us Imposed Commandsand ....................... 17
D. Scapin -

Psychological Issues in the Use of Iconsin Command Menus . ... ..............ooooovrroiiii.. 20
K. Hemenway

DISPLAYING INFORMATION . ... 25

Typographic Design for Interfaces of InformationSystems . .................................. 26
A. Marcus

A Systems Analysis of Stress-Strain in Video Display Terminal Operation .. .............. .. .. ... 31
S. Sauter, M. Gottlieb, & K. Jones

The Design, Simulation, and Evaluation of a Menu Driven User Interface................... ... .. 36
R. Savage, J. Habinek, & T. Barnhart

Windowing Vs. Scrolling on a Visual Display Terminal . . ................ ... ... .. ... ... . .. 41
K. Bury, J. Boyle, R.J. Evey, & A. Neal

Notetaking and Comprehension for Computer-Displayed Messages: ........................ ..., 45

Personalized Versus Fixed Formats
R. Geiselman & M. Samet

COGNITIVE ASPECTS OF SOFTWARE ....... ... ... 51

Tapping into TACIT Progra n][“i ng KHOWledge ............................................. 52
E. Soloway, K. Ehrlich, J. Bonar, & J. Greenspan

Human-Computer Interface Considerations in the Design of Personal Computer Software . ...... ... 58

S. Jayaraman, M.J. Lee, & M. Konopasek

ngr_isti_cs for Designing Enjoyable User Interfaces: Lessons from Computer Games .............. 63

EVALUATING TEXTEDITORS ... ... i 135

Evaluation of Text Editors. . . ... ..ottt it 136
T. Roberts & T. Moran

An Ease of Use Evaluation of an Integrated Document Processing System . .................... 142
M. Good

An Analysis of Line Numbering Strategies in Text Editors .................... ..o 148
M.L. Schneider, S. Nudelman, & K. Hirsh-Pasek

Can We Expect to Improve Text Editing Performance? ................ ..., 152
D. Embley & G. Nagy

COMMUNICATING ELECTRONICALLY .. ... ..o 157

An Automated Office Communications Study in an Operational Setting . .. ..................... 158
R. Harris

Communication and Management Support in System Development Environments . .............. 163
B. Kedzierski

LAMP: Lanugage for Active MessageProtocols .. ........... ... ... .. ... i 169
P. Licker

Communication — Nets for the Specification of Operator Dialogs ............................. 174
W.K. Epple

PERCEPTUAL ISSUES IN DESIGNING CRT DISPLAYS . ... .................. 181

Performance-Based Evaluation of Graphics Displays for Nuclear Power Plant Control Rooms . . . . .. 182
R. Petersen, W. Banks, & D. Gertman

Uséer(l;ergeptual Mechanisms in the Search of Computer CommandMenus . . .................... 190

. Car

The Role of Integral Displaysin Decision Making ... .............. . ... . .. iiiiiiiieennnnnnn. 197
T. Goldsmith & R. Schvaneveldt

An Experimental Evaluation of Multivariate Graphical Point Representations .................. 202
L. Wilkinson

HUMAN FACTORS IN PROGRAMMING . ... .. i 211

Agevcisv: .of Human Factors Research on Programming Languages and Specifications .. .. ........ 212

. Curtis

Cognitive Correlates of Programming Tasks in Novice Programmers . ......................... 219
D. Irons

Analyzer Generated and Human-Judged Predictors of Computer Program Readability . . . ... ... ... 223

G. DeYoung, G. Kampen, & J. Topolski




Direct manipulation

Bush: 1945 Newell: 1971 Psych. of HCI: 1983
Sutherland: 1963 ay: 1972 -irst CHI 1982/83
-ngelbart: 1968 Xerox Star: 98| Direct manip.: 1985




Gulfs of execution and
evaluati()n Hutchins, Hollan, and Norman [985]

Direct manipulation: act directly on visible objects via physical,
reversible, Incremental actions

Argument: direct manipulation Is a good Idea because it minimizes
semantic gulfs that users must traverse

-xecution: how do | do this!?

~valuation: what does this feedback mean?

35



Theoretical accounts of HCI
arise

Bush: 1945 Newell: 1971 Psych. of HCI: 1983 Winograd: 986
Sutherland: 1963 ay: 1972 -irst CHI 1982/83 Suchman: 198/
-ngelbart: 1968 Xerox Star: 98| Direct manip.: 1985




Breaks from Al

Terry Winograa, an NLP faculty . e
member at Stanford, teams up with ~ FEEEERiiiii ittt
philosopher Fernando Flores A

. . New
[ he result: a philosophical account N
drawing on phenomenology to argue for Design

that Al Is not a path to success

Belng-In-the-world and thrownness:
we are embedded In our activities
and environments until we are pulled
out of them by a breakdown




Bringing

Breaks from Al oSy
In 1991, lerry founds the Project on o SO tWﬂ7/6

People, Computers, and Design,
starting HCI at Stanford.

™ TERRY
. - WINOGRAD




Breaks from Al

L ucy Suchman, an anthropologist at PARC,

studies the technologies being developed
1 983]

[ he result: an argument that Als, which
follow plans, cannot succeed in complex
environments, which require situated
action

Anthropological comparison: how people
perform wayfinding

Comwe iied Maional

Lucy A. Suchman

PLANS AND
SITUATED

ACTIONS
The problem of

commumcatlon




The field starts looking
familiar to 347 students...

Bush: 1945 Newell: 1971 Psych. of HCI: 1983 Winograd: 986
Sutherland: 1963 ay: 1972 -irst CHI 1982/83 Suchman: 198/
-ngelbart: 1968 Xerox Star: 98| Direct manip.: 1985




Design

Design of Everyday
Things: 1988

Reflective
Practitioner: 1983

Wizard of Oz: 1980

|

Bush: 1945 Newell: 1971 Psych. of HCI: 1983 Winograd: 986
Sutherland: 1963 ay: 1972 -irst CHI 1982/83 Suchman: 198/
-ngelbart: 1968 Xerox Star: 98| Direct manip.: 1985
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Bush: 1945
Sutherland: 1963
-ngelbart: 1968

Ubicomp

Newell: [97/]
ay: 1972
Xerox Star: 98|

First UIST: 1988

Computer for
the 21st
Century: 1991

Psych. of HCI: 1983 Winograd: 986
-irst CHI: 1982/83 Suchman: 1987/

Direct manip.: 1985

42



Bush: 1945
Sutherland: 1963
-ngelbart: 1968

Newell: [97/]
ay: 1972
Xerox Star: 98|

First CSCW: 1986

Beyond Being
There: 1992

Psych. of HCI: 1983 Winograd: 986
-irst CHI: 1982/83 Suchman: 1987/

Direct manip.: 1985

43



Inheritance of the Memex
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And fu rther... ‘Bodker 2006]

First wave HCI Second wave HCI Third wave HCI

80s-90s 90s—00s 00s-10s

Cognitive science Focus on work Multiplicity: of use contexts

Human factors Groups of people using and application types

Models, pointing a collection of applications Makers, crowds, religion,
Ubicomp, CSCW assistive, ICT4D, ...




Second wave HC]
90s—00s

FOCuUs on work
Groups of people using
a collection of applications

Ubicomp, CSCW

- — F

- —

And further...

Third wave HCI

00s-10s

3adker 2006]

Multiplicity: of use contexts
and application types

Makers, crowds, religion,
D ..

assistive, [CT4

Fourth wave HCI
!

My hope: A return to
cognitive/social theory with
connections to design (e.g.

dentifying design
orinciples)

Also Interaction in society
— normative positions on
Dro- and anti-social
interaction contexts that
we ought to empower



Something new

| asked you what you wanted me to discuss. Here are some of the topics...



CS 347: final lecture topic nomination

Form description

This form is automatically collecting emails from all respondents. Change settings

What's a topic you'd be interested to hear about in the [ Paragraph

last CS 347 lecture?

Long answer text

Required .




Ethics in HCI
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Haptics and Brain-Computer
Interfaces






Mouth Haptics in VR using a
Headset Ultrasound Phased Array

Vivian Shen Craig Shultz Chris Harrison

FUTURE Carnegie
INTERFACES Mellon
GROUP University
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reducing mental workload while physmal multitasking
romain nith, yun ho, pedro Iopes




haptic source-effector

full-body haptics via non-invasive brain stimulation
yudai tanaka, jacob serfaty, pedro lopes

(VR visuals captured real-time
and added in post-production)

‘ | A THE UNIVERSITY OF
g B CHICAGO



HCI in movies/popular
media




MAKE IT SO

Interaction Design Lessons from Science Fiction

by NATHAN SHEDROFF & CHRISTOPHER NOESSEL

foreword by Bruce Sterling

A Rosenfeld

Design and science fiction do much the same
thing. Sci-fi uses characters in stories to describe
a pOSS|b\e future. Similarly, the design process uses
Dersonas In scenarios to describe a possible
interface. [hey're both fiction. Interfaces only
become fact when a product ships.

The main differences between the two come
from the fact that design mainly proposes
what it thinks is best, and sci-fi is mostly
meant to entertain. But because sci-fi can
envision technology farther out,
from real-world constraints, design can look to
it for inspiration and ideas about what can be
done today.
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Minority Report 2002





http://dl.acm.org/citation.cfm?id=303114

Urp: a luminous-tangible workbench for urban planning and design.
Underkoftler, Ishi. CHI "99.



http://dl.acm.org/citation.cfm?id=303114

overview: g-speak
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This class

Cnvisioning and understanding
the future of Iinteraction
between people, soclety, and technology



This class

leaches founaational theories
and modern frontiers



This is not like other
HCI classes.

Your goal 1s not just to fashion an alisnment between people and technology.

You
rela:

~goal Is to articulate, critic

lonship.

ue, and generate entirely new i1deas about that



Foundations and frontiers

You will learn the major theories and concepts that underpin HCI

You will engage In critical analyses of these theories and concepts

6/



Big ideas

Ubiqurtous computing
Tangible computing
Ubicomp sensing pipeline

Commodity vs. Infrastructure-
mediated sensing

Design fixation

Demand characteristics

Gulfs of execution and evaluation
Analogical transfer

Wicked problems

Participatory design

Design patterns

Reflective practitioner

in HCI

Beyond being there

Grudin's paradox

Distance

matters

Socio-technical gap

Crowdsourcing / coordination at

scale

The Joha
Feminist
Al vs. [A

nsen Matrix

= C

Direction Manipulation vs. Agents

Mixed Inrtiative Interaction

End-user

Drogramming

Threshold and celling

Programming as problem
representation

Design principles for visual
communication

Encodings, marks, and visual
variables

Graphical perception of
information

Cognitive models
Embodied cognition

HCI methodological plurality

68
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