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Timeôs ñman of the 

yearò, 1982
ñA New World Dawnsò

ÁSteven Jobs was 27

ÁThe IBM PC was a few 
months away

ÁARPANET had 113 nodes

ÁWe have come a 
long way

ÁWe have just started
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Computers are Becoming a Necessary 
Extension of our Brain

ÁExtend our cognitive capabilities : Captures, stores, 
communicates and analyzes massive amounts of 
information

ÁExtend our senses : Increasingly mediates our 
interactions with the physical world and with other 
people

ÁChange our perception of the world : create new 
virtual worlds (simulation; games) that enhance or 
replace reality; abolish distances in time and space.

ÁCreate a new economy of intangibles : most 
investment is in intangibles; IP has become main 
ñmeans of productionò; World is increasingly less 
dependent on physical resources
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The Information Revolution

ÁIt is more significant (and more frightening) 
than the industrial revolution that merely 
extended our physical capabilities

ÁAnd it has just started: it will have run its 
course when ñbrain-thoughtò becomes as 
valuable as ñhand-madeò
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The World of Computing has Changed ï
How About the Discipline?

SE

CE
CS

IS IT

MIS

LIS
X-Informatics

X= astro, bio, business, chem, community, eco, geo, 

health, medical, socialé  

X= art, media, games

Engineering Science Professional 
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Some Views

ÁñComputer Science is no more about computers 
than astronomy is about telescopesò (Dijkstra)

ÁñComputer Science meets every criterion for 
being a science, but has a self - inflicted credibility 
problem.ò (Denning)

ÁñAny discipline with 'science' in the name isn't.ò
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Closer to (Hyper)reality

ÁEngineering : The Science of Building Useful 
Stuff Using Science (i.e., applying Applied 
Science to applied technology)

ÁMathematics: Physics of Hyperreality

ÁComputer Science : Engineering of Hyperreality

ÁComputer Engineering : Combination of the 
Engineering of Hyperreality (architecture, 
software, architecture - level hardware) with the 
Engineering of Reality (physical - level hardware).

ÁComputer Programming : Construction work to 
implement Computer Engineering. 

Jonathan Quince
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Engineering: Building a Better 
Mousetrap

Mousetrap 
Science

Mousetrap 
Engineering

ÅCatches more mice

ÅCheaper to manufacture

ÅMore robust

ÅSafer

Åé

ÅPhysics
ÅBiology

How

Why

applied

pure
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What is Engineering Research?
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Alternative View

Quest for fundamentals
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Engineering: A Modern View

Mousetrap 
Science

Mousetrap 
Engineering

ÅPhysics
ÅBiology

Department 

of Mousetrap 

Science and 

Engineering 

(MSE)

Foundational sciences: 

Sources of constraints on 

mousetrap design

Prototype

Product
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Engineering: A Modern View

Material 
Science

Material 
Engineering

ÅPhysics
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Information and Computation 
Engineering

I&C 
Science

I&C 
Engineering

?

Department 

of Computer 

Science
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Information and Computation 
Engineering
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I&C 
Science

I&C 
Engineering

ÅMathematics

Department 

of Computer 

Science is 

about 

building 

better sw 

widgets

ÅSoftware, algorithms or protocols are 

mathematical artifacts

ÅTime/space complexity are 

mathematical abstractions
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ñClassicalò Computer Engineering

Computer 
Science

Computer 
Engineering

ÅMathematics
ÅPhysics

Department 

of Computer 

Engineering
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ñModernò Computer Engineering

Computer 
Science

Computer 
Engineering

ÅMathematics
ÅSocial Sciences

Psychology, 
Sociology, 
Economics, 
Lawé

Department 

of ??

ÅConstraints 

come from 

human in the 

loop (user, 

programmer)

ÅMany 

constraints are 

not 

mathematized
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ñModernò Computer Engineering

ÅMathematics
ÅSocial Sciences

Department 

of ??

ÅSciences
ÅHumanities
ÅArts
ÅBusiness

Constraints

Application Domains

ÅProductsCS is malleable ï

Affected by apps  
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Computer and Information Science 
and Engineering

ÁEngineering of mathematical artifacts that 
enhance our cognitive capabilities

ÁConstrained by

ïMathematics

ïHuman in the loop

ïNeeds of applications

ÁQuite different from ñphysics driven engineeringò

ïStrong background in social sciences needed 
for HCI, social computing, software 
engineeringé

ïBackground in application area needed for 
applied informatics
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How is CISE Organized, Academically?

ÁCS, ECE, LIS

ÁCS+ECE ïfocus of ñoldò  CSE Department

ÁñNewò Computer & Information School:

ïñHard CSò ïmathematized systems (CSE)

ïñSoft CSò ïhuman in the loop ( CS+Social
Sciences)

ÁMay require qualitative science

ÁIS ïdata organization and retrieval

ÁApplied informatics ïimpact of 
applications
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Possible Organization Principles:

ÁTechnology clusters

ÁProfessional Specialization

ÁAnything goes

http://www.uiuc.edu/


society

users

interfaces

services

operating 

systems

networks

hardware

applications

COMPUTER SCIENCE

COMPUTATIONAL

INFORMATICS

SOCIAL COMPUTING

COMPUTER 

ENGINEERING

INFORMATION

ANALYSIS

data analysis life-sciences 

applications

LIFE-SCIENCES

INFORMATICS

[M. Pollack]
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Second Approach: Professional 
Specializations 

[D. Morello]
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