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Forty years ago …







[Peter Lee, DARPA, and Pat Lincoln, SRI]





With forty years hindsight, which had the 
greatest impact?

 Unless you’re big into Tang and Velcro (or sex and 
drugs), the answer is clear …

 And so is the reason …

EXPONENTIALS  US



The past thirty years …











The most recent ten years …

 Search
 Scalability
 Digital media
 Mobility
 eCommerce
 The Cloud
 Social networking and 

crowd-sourcing









Massive power lines from nearby 
hydroelectric facility

Abandoned aluminum factory

Google cloud datacenter



Amazon.com EC2 pricing 
over a 3-year period

Belgian brewery’s former 
electrical generating plant, 
now used as a tasting room



In the next ten years,
we’ll put the “smarts” in …

 Smart homes
 Smart cars
 Smart health
 Smart robots
 Smart science (confronting 

the data deluge)
 Smart crowds and human-

computer systems
 Smart interaction (virtual 

and augmented reality)



Presidents Council of Advisors on 
Science and Technology, December 2010



“NIT [Computer Science] is arguably unique among all 
fields of science and engineering in the breadth of its 
impact …

“Recent technological and societal trends place the 
further advancement and application of [Computer 
Science] squarely at the center of our Nation’s ability 
to achieve essentially all of our priorities and to 
address essentially all of our challenges:



“Advances in [Computer Science] are a key driver of 
economic competitiveness …

“Advances in [Computer Science] are crucial to 
achieving our major national and global priorities in 
energy and transportation, education and life-long 
learning, healthcare, and national and homeland 
security …

“Advances in [Computer Science] accelerate the pace 
of discovery in nearly all other fields …

“Advances in [Computer Science] are essential to 
achieving the goals of open government.”



“All indicators – all historical data, and all projections –
argue that [Computer Science] is the dominant factor in 
America’s science and technology employment.”

Science and Technology Job Growth, 2008-2018
(Bureau of Labor Statistics)
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“The gap between the demand for [Computer Science] 
talent and the supply of that talent is and will remain 
large.”

Annualized Job Openings vs. Annual Degrees Granted
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Is this a great time, or what?!?!



History:  Babbage’s Difference Engine #2

 Need to tabulate polynomial 
functions
 E.g., for trig tables

 Concept proposed in 1822
 "Note on the application of 

machinery to the computation 
of astronomical and 
mathematical tables“

 Project terminated due to
cost overruns

 Analytical Engine described 
in 1837

 Difference Engine #2 
designed 1847-49





Crank-powered



Evaluates degree 7 polynomials



Prints the results (or makes plates)



11’

7’

8000 
parts

5 
tons



History:  Electronic Numerical Integrator 
and Calculator (built 1943-46)

17,468 vacuum tubes
7,200 crystal diodes, 
1,500 relays
70,000 resistors
10,000 capacitors
5 million hand-soldered joints

8.5’ (h) x 3’ (d) x 80’ (linear)
30 tons
150 kW of power



 William Shockley, Walter Brattain 
and John Bardeen, Bell Labs

History:  The transistor (1947)



The integrated circuit (1958)

 Jack Kilby, Texas Instruments, and Bob 
Noyce, Fairchild Semiconductor Corporation



History:  Moore’s Law and exponential 
progress (1965-today)

 Gordon Moore







History:  Progress in algorithms is even 
more astounding

Deep Blue, 1997



Deep Fritz, 2002



Watson, 2011

Ken Jennings, Watson, Brad Rutter



Watson, 2011

Bill Cassidy, Watson, Rush Holt



Today:  Revolutionizing transportation

DARPA Grand Challenge

DARPA Urban Challenge



Today:  Revolutionizing transportation

DARPA Grand Challenge

DARPA Urban Challenge



Lane departure warning

Adaptive cruise control

Self-parking



Google autonomous car on US 101 near Mountain View CA





 But there’s more at stake …
 Energy and the environment

 Highway transportation uses 22% of all US energy
 Efficiency and productivity

 Traffic congestion in the US is responsible for 3.6 billion 
vehicle hours of delay annually

 Equity
 The elderly, and low-income individuals forced to the exurbs, 

are disadvantaged
 The economic and environmental costs of manufacturing 

automobiles



 And computer science is central to the solutions …
 Real-time sensor information for transit location
 Intelligent routing of neighborhood jitneys connecting to 

transit arterials
 Personalized, real-time information for choosing travel 

options
 Zipcar on steroids
 Routing around congestion, for transit and personal vehicles
 Greater vehicle density through semi-automated control



Today:  Transportation is one dimension 
of energy

 The smart grid
 Engineering
 Control
 Conservation (intelligent structures)

 Information technology as a substitute for energy-
intensive goods and services

 Information technology as a tool for discovering and 
designing new energy sources

 Improved energy efficiency in computation

[Shwetak Patel, UW]

power

water

gas



Today:  Health / Personalized health 
monitoring

Omron pedometer
Nike + iPod Bodymedia multi-function

Biozoom:  body fat, hydration, 
blood oxygen, etc. Glucowatch: measuring 

body chemistry



Today:  Health / Evidence-based 
medicine

 Machine learning for 
clinical care

 Predictive models
 Cognitive assistance 

for physicians



Today:  Health / Neurobotics

[Yoky Matsuoka and Raj Rao, UW]



Today:  Health / P4 medicine



Luis von Ahn

Today:  Human-computer systems



Hours spent building the Panama Canal:  
20 million (less than a day of solitaire)

Hours per year, world-wide, spent playing 
computer solitaire:  9 billion



Years 1851-1980 were fully digitized, start to finish, in 2009!





David Baker

Today:  Games for scientific discovery







David Baker and Zoran Popovichttp://fold.it/portal/





Zoran Popovic

Today:  Games for learning

Zoran Popovic



Games for scientific discovery

Games for learning

http://games.cs.washington.edu/



Kinect is the direct result 
of technology transfer 
from Microsoft Research

Today:  Games for recreation



Today:  Crowdsourced national security

[Peter Lee, DARPA]



[Peter Lee, DARPA]



4367 registrants
39     countries
922   submissions
370 correct locations

4040thth Anniversary of the InternetAnniversary of the Internet 29 Oct 29 Oct –– AnnouncedAnnounced
5 Dec 5 Dec –– Balloons UpBalloons Up

$40k Prize$40k Prize

[Peter Lee, DARPA]



 Today:  ICTD – Empowering the 
developing world

[Tapan Parikh, UW and UC Berkeley]



UW Computer Science & Engineering

 Ranked among the top 10 programs in the nation
 MIT, Stanford, Berkeley, Carnegie Mellon, Illinois, 

Washington, Cornell, Princeton, Georgia Tech, Princeton, 
Caltech, Wisconsin …

 Two undergraduate programs
 Computer Science (College of Arts & Sciences)
 Computer Engineering (College of Engineering)

 160 Bachelors students per year
 We also grant ~85 Masters and ~20 Ph.D. degrees annually



 Admission
 “Regular Admission” for UW students who have fulfilled a set 

of prerequisites (math, physical sciences, computer science, 
etc.)
 Offered twice each year – for autumn and spring quarters

 “Accelerated Admission” for students who do extremely well 
in our introductory courses
 Offered every quarter

 “Direct Admission” for top high school students
 Offered in the spring, for autumn quarter, coordinated with the 

UW Admissions Office and the UW Honors Program



 Extraordinary students
 A deep commitment to providing a top-tier 

undergraduate education
 Winner of 4 UW Distinguished Teaching Awards
 Winner of the inaugural UW Brotman Award for 

Instructional Excellence



 Housed in the spectacular Paul G. Allen Center for 
Computer Science & Engineering



Why study at a research-intensive 
university?



 What can we uniquely do?
 Get students into the lab
 Make them our partners in discovery
 Prepare them for life-long learning at the forefront of 

knowledge and society





http://www.cs.washington.edu/WhyCSE/

 Power to Change the World
 People enter computer science for all 

sorts of aspirational reasons
 Pathways in Computer Science

 A computer science education is the 
gateway to all sorts of careers in 
addition to the software industry

 A day in the life
 The software industry is pretty cool

http://lazowska.cs.washington.edu/MathDay2011.pdf


