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IT research landscapeIT research landscape

Drivers of change in critical national IT needs:Drivers of change in critical national IT needs:

globalizationglobalization

datadata--intensive science, engineering, and commerceintensive science, engineering, and commerce

multicore computing and the end of Mooremulticore computing and the end of Moore’’s laws law

Internet as a social and computing mechanismInternet as a social and computing mechanism



80% of DoD IT is COTS (including the classified bits!)80% of DoD IT is COTS (including the classified bits!)
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The certification challengeThe certification challenge
Today, Today, certificationcertification (esp. in defense and intelligence (esp. in defense and intelligence 
agencies) agencies) does not focus on the actual codedoes not focus on the actual code

based on standards and conformance testsbased on standards and conformance tests

a significant national security riska significant national security risk

Is there a new certification technology?Is there a new certification technology?

D. Jackson, et alD. Jackson, et al

A. Myers, et alA. Myers, et al



Courtesy, Intel Corp.Courtesy, Intel Corp.





Chip manufacturers are betting that multicore processor Chip manufacturers are betting that multicore processor 
technology will keep US industry on the Mooretechnology will keep US industry on the Moore’’s Law s Law 

curvecurve



The multicore challengeThe multicore challenge
Performance is not scaling Performance is not scaling 
with transistor countwith transistor count

We donWe don’’t know how to write t know how to write 
software for software for multicoremulticore!!

one of the holy grails of one of the holy grails of 
computer science, computer science, 
particularly urgent todayparticularly urgent today

Not just algorithms, but Not just algorithms, but 
also languages, also languages, 
architeturearchiteture



A Story: Machine Translation A Story: Machine Translation 
ResearchResearch
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2005 NIST MT Challenge2005 NIST MT Challenge

Google Google ““comes out of comes out of 
nowherenowhere””, employing , employing 
massive datamassive data--intensive intensive 
computing to wincomputing to win

Confirms the scalability Confirms the scalability 
of a range of algorithmsof a range of algorithms



Predicted alignment for known BPredicted alignment for known B--helices on crosshelices on cross--family family 
validation, obtained via largevalidation, obtained via large--scale, datascale, data--intensive computingintensive computing

The underlying algorithms have impact The underlying algorithms have impact 
beyond machine translation!beyond machine translation!

Courtesy of J. CarbonellCourtesy of J. Carbonell



A New Era in Scientific A New Era in Scientific 
Discovery?Discovery?

Theory & 
Experimentation

Theory & Theory & 
ExperimentationExperimentation

Modeling & 
Simulation
Modeling & Modeling & 
SimulationSimulation

Data-Intensive 
eScience

DataData--Intensive Intensive 
eScienceeScience



The DISC challengeThe DISC challenge

DISC: DataDISC: Data--Intensive Scalable ComputingIntensive Scalable Computing

Is there a scalable, reliable, sharable computing Is there a scalable, reliable, sharable computing 
architecture for dealing with dataarchitecture for dealing with data--intensive problems?intensive problems?

Can Can ““cloud computingcloud computing”” provide a basis for eScience?provide a basis for eScience?

can we make this as accessible and interactive as, can we make this as accessible and interactive as, 
say, Google.com?say, Google.com?





About 200M CAPTCHAs are 
solved every day.

This amounts to about 500,000 
hours of daily human effort.

About 200M CAPTCHAs are About 200M CAPTCHAs are 
solved every day.solved every day.

This amounts to about 500,000 This amounts to about 500,000 
hours of daily human effort.hours of daily human effort.



Digitizing BooksDigitizing Books

Scan
OCR

AND MARY OTHER PROBLEMS.
THE 1B-YEAR-OLD WOMAN WAS
X-RATED AFTER THE INCIDENT.





Words Digitized Per DayWords Digitized Per Day

Courtesy of L. von AhnCourtesy of L. von Ahn



The societyThe society--scale computing scale computing 
challengechallenge

For the first time in For the first time in 
history, we have the history, we have the 
ability to marshall the ability to marshall the 
abilities of hundreds of abilities of hundreds of 
millions of peoplemillions of people

How can this be used to How can this be used to 
solve problems of critical solve problems of critical 
national importance?national importance?



SummarySummary

Significant changes are driving IT research into new Significant changes are driving IT research into new 
directions that are relevant to NIST areasdirections that are relevant to NIST areas

Some examplesSome examples

certificationcertification

multicore computingmulticore computing

DISCDISC

societysociety--scale computingscale computing
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