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1. 1. ElectrificationElectrification
2. 2. AutomobileAutomobile
3. 3. AirplaneAirplane
4. 4. Water supply and distributionWater supply and distribution
5. 5. ElectronicsElectronics
6. 6. Radio and televisionRadio and television
7. 7. Agricultural mechanizationAgricultural mechanization
8. 8. ComputersComputers
9. 9. TelephoneTelephone
10. Air conditioning/refrigeration10. Air conditioning/refrigeration

11. Interstate highways
12. Space flight
13. Internet
14. Imaging
15. Household appliances
16. Health technologies
17. Petrochemical technology
18. Laser and fiber optics
19. Nuclear technologies
20. High-performance materials

20th Century Top Science and 
Technology Achievements *

National Academy of Engineering;
“A Century of Innovation”

narrated  by Neil Armstrong
Providing universal power was 
a key to success in the 20th century
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TransmissionEngine

Hydraulic

Fuel system

Electrical

Electrical Cooling

Power

Computer

Passenger

Safety

Highway Fuel delivery Safety

Repair

Snow removal

Emergency responseTransportation
Bridges
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2020thth Century Technologies:Century Technologies:
Generated Generated significant global wealthsignificant global wealth because they because they 
delivered something of value at an affordable pricedelivered something of value at an affordable price
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Automobiles

Airplanes

Telephone

Electronics

A Century of Innovation
~1900 ~2000

12
th

 E
M

EA
 A

ca
de

m
ic

 F
or

um



Gene MeieranGene Meieran PagePage 66 June 13 2007June 13 2007

A Century of Innovation
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2020thth Century Technologies:Century Technologies:
Generated Generated significant global wealthsignificant global wealth because they because they 
delivered something of value at an affordable pricedelivered something of value at an affordable price

•• Depended on Depended on cheap powercheap power ((““electrification of the USelectrification of the US””))
•• Required development of Required development of significant infrastructure significant infrastructure 

and standardsand standards
•• Generated Generated significant unforeseen problemssignificant unforeseen problems requiring requiring 

LOTS of attention LOTS of attention 
•• traffic jamstraffic jams
•• inner city decayinner city decay
•• nuclear waste, etc.)nuclear waste, etc.)

•• Greatly Greatly improved the quality of lifeimproved the quality of life and and stronglystrongly
impacted the way the world operatesimpacted the way the world operates
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Factories

Blast furnaces

Ships

Railroads

BankersFixed supply
Not sharable

Easy to measure

Fixed supply
Not sharable

Easy to measure

Fixed supply
Not sharable

Easy to measure
Plantations

Mines

Builders

Farmers

Land owners

Capital, 
money

Labor, 
physical 

skills

Knowledge, 
Intellectual  

skills

Land, natural
resources
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How do we match the value 
of 20th century innovations 

in the 21st century???
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• Energy conservation 114
• Resource protection 110
• Food and water production, distribution 104
• Waste management 92
• Medicine and prolonging life 90
• Security & counter-terrorism 88
• Education and learning 88
• New technology 88
• Genetics and cloning 76
• Knowledge sharing 72
• Global communication   66
• Traffic and population logistics 58
• Weather prediction and control 52
• AI, interfaces and robotics 50
• Integrated electronic environment 48
• Sustainable development (new topic) 48
• Globalization 42
• Space exploration 38
• Preservation of species 30
• Entertainment  24
•  “Virtualization” and VR 22
• Preservation of history 22

*Gene Meieran prediction; no ranking

21st Century Challenges*
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SecurityUser interfaces

Operating system

Logic

Storage

Memory Graphics

Applications

Languages

Compilers

Power

Network Communication Wireless

Diagnosis

Repair

Privacy

EntertainmentPlatforms

Standards
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2121stst Century Technologies:Century Technologies:
Will depend on availability of Will depend on availability of cheap knowledgecheap knowledge
((““knowledgificationknowledgification of the USof the US””))
Will generate Will generate significant global wealthsignificant global wealth because they because they 
will will deliver something of value at an affordable pricedeliver something of value at an affordable price
Will require development of Will require development of significant infrastructure significant infrastructure 
and standardsand standards
Will generate Will generate significant unforeseen problemssignificant unforeseen problems
requiring LOTS of attention requiring LOTS of attention 
–– Internet jamsInternet jams
–– TerrorismTerrorism
–– Useless, redundant, incorrect informationUseless, redundant, incorrect information

Will greatly Will greatly improve the quality of lifeimprove the quality of life and and strongly strongly 
impact the way the world operatesimpact the way the world operates
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Fixed supply
Not sharable

Easy to measure

Fixed supply
Not sharable

Easy to measure

Fixed supply
Not sharable

Easy to measure

Unlimited supply
Easily sharable

Difficult  to measure

Factories

Blast furnaces

Ships

Railroads

Bankers

Plantations

Mines

Builders

Farmers

Land owners

Consultants,
expertise

Software, automation

Services

Providing information and 
knowledge will be the key 
to 21st century innovation

Capital, 
money

Labor, 
physical 

skills

Knowledge, 
Intellectual  

skills

Land, natural
resources
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The Physical Universe

The Physical Universe

The universe is expanding (Hubble’s Law)
Galactic objects are getting farther apart

Gravity (the exchange of gravitons) is the force 
holding these objects together

We neither understand nor control gravity
We do not determine or control our destiny
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The Virtual Universe cost

schedules
product

Process control

equipment

people

suppliers

The Virtual Universe
The virtual universe is expanding

Knowledge objects are getting farther apart
Knowledge sharing (the exchange of knowledge 

“pixels”) is the force holding this universe together
We have the ability to CONTROL knowledge sharing

We CAN manage our destiny
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Expansion forcesExpansion forces
More knowledgeMore knowledge

More objectsMore objects
More propertiesMore properties
More attributesMore attributes
More relationshipsMore relationships
GlobalizationGlobalization

Object 1

Object 2
MM11MM22

RR22
F = kF = k

AttractionAttraction
NewtonNewton’’s Laws Law

V = HV = H00RR

ExpansionExpansion
HubbleHubble’’s Laws Law

Attraction forcesAttraction forces
More sharingMore sharing

More applications More applications 
MoreMore computerscomputers
More databases More databases 
Common needsCommon needs
More More 

communications communications 
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Radical InnovationRadical Innovation

•• Goes beyond competitive positioningGoes beyond competitive positioning
•• May lead to major paradigm shift May lead to major paradigm shift 
•• Usually an individual achievement; champion drivenUsually an individual achievement; champion driven
•• Proactive and opportunisticProactive and opportunistic
Risky with high failure rate; rare in mature companiesRisky with high failure rate; rare in mature companies
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1/1,000,000 the cost
1/10,000,000 the size
1,000,000 X the reliability

Radical Innovation: 
1920

1960

2000
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Incremental  InnovationIncremental  Innovation

Address issues in nonAddress issues in non--traditional waystraditional ways
Necessary to retain competitive position but does Necessary to retain competitive position but does 
not threaten status quonot threaten status quo
Responsive to problems, opportunities or trendsResponsive to problems, opportunities or trends
Team driven;  high expectation of success Team driven;  high expectation of success 
Lots of recognition and reward for successLots of recognition and reward for success
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Incremental Innovation:Incremental Innovation:
Enabled Intel to continue to build more Enabled Intel to continue to build more 

complex devicescomplex devices
(Follow Moore(Follow Moore’’s Law)s Law)

10 9   

10 8   

10 7  

10 6
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10 4

10 3
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1970             1975            1980            1985           1990             1995           2000

80486

Pentium ®® II

Y E A R

4004
8080

80186
80286

80386

Pentium ®®

Pentium ®® III
Pentium ®® IV
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Incremental Incremental 
InnovationInnovation

RadicalRadical
InnovationInnovation

IndividualsIndividuals TeamsTeams

PEOPLEPEOPLE

Increased Increased 
complexity ofcomplexity of
EVERYTHINGEVERYTHING

Ubiquitous Ubiquitous 
availability of inavailability of in--
depth knowledgedepth knowledge

AcademiaAcademia IndustryIndustry

InstitutionsInstitutions
& industry MUST & industry MUST 

become more become more 
collaborativecollaborative

Globalization Globalization 
& fierce global& fierce global

competitioncompetition

InteractiveInteractive
computingcomputing

environmentenvironment

Global Global 
economic & economic & 

political instabilitypolitical instability

Rapid process, Rapid process, 
product  developmentproduct  development

and obsolescenceand obsolescence
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THESE ar
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Integrated Collaboration 
Environment
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Collaboratory Project PortfolioCollaboratory Project Portfolio
Chandler, AZChandler, AZ

Email, IM, Phone

AsyncMonitor
•Status of async

activities
•AR Completion
•Presentations 

submitted

Ireland Arizona

Penang Cavite
(Chair)

2 Weeks

2 Weeks 2 Weeks

2 Weeks

1

1 1

1

3

2

2

2

2

3
3

3

30 min Async
Meetings

30 min Async
Meetings

30 min Async
Meetings

30 min Async
Meetings

Asynchronous Meetings for Effective Workgroup Coll

Sync Meeting
1 hour every
2 weeks

•Make Decision
•Resolve issues
•Build relationships

The process above replaces a weekly 3 hour synchronous meeting to support the Virtual 
Factory (VF) that requires scheduling at a time outside of normal work hours for one or more 
participants, affecting WLB and productivity.

AsyncMeeting #2
•View presentations, 
make comments in
discussion area
•Update AR status
•Add bin list items
•Participate in group
voting and surveys
•Participate in ad hoc
chat with online
members

GeoSync:
Async Meetings

iPerson

SketchNet / Meetnet
Senseboard Being There

Mobile
iPerson

BACC
Room

Miramar2.0:  3D Integrated 
Global Team Environment

Global conferencing
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• Energy conservation 114
• Resource protection 110
• Food and water production, distribution 104
• Waste management 92
• Medicine and prolonging life 90
• Security & counter-terrorism 88
• Education and learning 88
• New technology 88
• Genetics and cloning 76
• Knowledge sharing 72
• Global communication   66
• Traffic and population logistics 58
• Weather prediction and control 52
• AI, interfaces and robotics 50
• Integrated electronic environment 48
• Sustainable development (new topic) 48
• Globalization 42
• Space exploration 38
• Preservation of species 30
• Entertainment  24
•  “Virtualization” and VR 22
• Preservation of history 22

*Gene Meieran prediction; no ranking

21st Century Challenges*
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WhatWhat’’s Neededs Needed

Building of new infrastructures even as we repair or replace Building of new infrastructures even as we repair or replace 
old infrastructuresold infrastructures
Research on rapid prototyping and rapid manufacturing in Research on rapid prototyping and rapid manufacturing in 
undeveloped societiesundeveloped societies
Research on better high volume manufacturing methodsResearch on better high volume manufacturing methods
More sophisticated knowledge sharing and collaborative More sophisticated knowledge sharing and collaborative 
environmentsenvironments
Understanding and remediation of the growing gap between Understanding and remediation of the growing gap between 
various factions:various factions:
–– FundamentalistsFundamentalists
–– Undeveloped nationsUndeveloped nations
–– Poor Poor vsvs richrich
–– Technologically secure Technologically secure vsvs technologically unpreparedtechnologically unprepared

Understanding of Understanding of ““unforeseen consequencesunforeseen consequences”” of technology of technology 
implementationimplementation
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SummarySummary

The 21The 21stst century promises to be EXCITING for century promises to be EXCITING for 
Intel! There should be PLENTY of jobsIntel! There should be PLENTY of jobs
Most 21Most 21stst century innovations will be based on the century innovations will be based on the 
exploitation of intellectual assets where exploitation of intellectual assets where 
knowledge sharing becomes essentialknowledge sharing becomes essential
A lot of work need be done to protect us from A lot of work need be done to protect us from 
unforeseen consequences and to fix the issues unforeseen consequences and to fix the issues 
left over from the 20left over from the 20thth centurycentury
OUR future looks promising!OUR future looks promising!
–– AcademiaAcademia
–– Industry (especially those involved in IT)Industry (especially those involved in IT)
–– Users and customersUsers and customers
–– ServicesServices
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1903
66 years…..

Not a long time!

1969

A Measure of Time:
From the Earth to the Moon

2073 is coming:
Not a long time!
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