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o Le Tang, Ph.D.—Vice President & Head of US
Corporate Research Center, ABB

» Darlene Solomon, Ph.D.—Senior Vice President &
Chief Technology Officer, Agilent Technologies

« Christine Tovee—Chief Technology Officer, Airbus
North America

o Peter B. Littlewood, Ph.D.—Laboratory Director,
Argonne National Lab

« Barbara Burger, Ph.D.—President, Chevron
Technology Ventures

o Carmelo Lo Faro, Ph.D.—Vice President & Chief
Technology Officer, Cytec Industries

o Klaus G. Hoehn, Ph.D.—Vice President, Advanced
Technology & Engineering, Deere & Company

« Dean Bartles, Ph.D.—Executive Director, Digital
Manufacturing and Design Innovation Institute

o A.N. Sreeram, Ph.D.—Corporate Vice President &
Chief Technology Officer, The Dow Chemical Company

o Stephen G. Crawford—Senior Vice President & Chief
Technology Officer, Eastman Chemical Company

« Ram Ramakrishnan—Executive Vice President &
Chief Technology Officer, Eaton Corporation

» Ken Washington, Ph.D.—Vice President, Research &
Advanced Engineering, Ford Motor Company

o Mark M. Little, Ph.D.—Former Senior Vice President,
Director of Global Research & Chief Technology Officer,
General Electric Company

« Gregory Powers, Ph.D.—Vice President of
Technology, Halliburton Company
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I.P. Park, Ph.D.—Executive Vice President & Chief
Technology Officer, Harman International

Alex Dickinson, Ph.D.—Senior Vice President,
Strategic Initiatives, Illumina, Inc.

Tilak Agerwala, Ph.D.—Research Emeritus & Former
Vice President, Data Centric Systems, International
Business Machines Corporation (IBM)

Jan Ziskasen—Chief Technology Officer, Kraft Foods
Group, Inc.

Paul J. de Lia—Corporate Vice President of Science
and Technology & Chief Technology Officer, L-3
Communications Corporation

Horst Simon, Ph.D.—Deputy Laboratory Director,
Lawrence Berkeley National Lab (LBNL—Berkeley
Lab’)

Bill Goldstein, Ph.D.—Laboratory Director, Lawrence
Livermore National Lab (LLNL)

John B. Rogers, Jr.—CEO and Co-Founder, Local
Motors

Ray O. Johnson, Ph.D.—Former Senior Vice
President & Chief Technology Officer, Lockheed

Martin Corporation

Ajay P. Malshe, Ph.D.—Founder, Executive Vice
President and Chief Technology Officer, NanoMech,
Inc.

Dan Arvizu, Ph.D.—Former Laboratory Director &
Chief Executive, National Renewable Energy Lab
(NREL)

Thomas E. Mason, Ph.D.—Laboratory Director, Oak
Ridge National Laboratory (ORNL)

Steven Ashby, Ph.D.—Laboratory Director, Pacific
Northwest National Laboratory (PNNL)

Mehmood Khan, Ph.D.—Vice Chairman & Chief
Scientific Officer, Global Research & Development,
PepsiCo, Inc.

Diego Olego, Ph.D.—Senior Vice President & Chief
Strategy and Innovation Officer, Philips Healthcare

Kurt G. Olson, Ph.D.—R&D Fellow, PPG Industries

Paul Hommert, Ph.D.—Former Laboratory Director,
Sandia National Laboratories

Cyril Perducat—Executive Vice President, Digital
Services and loT, Schneider Electric S.E.

Patrick J. Byrne—President, Tektronix, Inc.

Douglas H. Smith—Product Line Vice President,
Tapered Roller Bearings, The Timken Company

David L. Britten—Senior Vice President & Chief
Technology Officer, United States Steel Corporation

J. Michael McQuade, Ph.D.—Senior Vice President,
Science and Technology, United

Technologies Corporation

Martin Thall—Executive Vice President & President,
Electronics, Visteon Corporation

Timothy D. Leuliette—Former President & CEO,
Visteon Corporation
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la. Muro et. al., “America’s advanced industries”, Brookings Institution, http://www.brookings.edu/~/media/Research/Files/Reports/2015/02/03-advanced-industries/final/Advancedindustry_FinalFeb2lores.pdf?la=en,
Page 2, February 2015.

1b. “Multipliers have three components, commonly called direct, indirect and induced effects. The direct effect of the manufacturing employment multiplier is one additional job in manufacturing in a region. The
indirect effect measures how many more jobs will be created in the companies in the same region that supply the goods and services that that manufacturing worker’s employer needs to produce the additional
annual output of that worker. The induced effect represents the way that worker spends his or her wages within the region, creating jobs in local-serving industries.” Definition taken from - “Elizabeth Scott and
Howard Wial, “Multiplying jobs: How manufacturing contributes to employment growth in Chicago and the nation”, Center for Urban Economic Development (CUED), http://www.uic.edu/cuppa/cued/CUED_
Manufacturing_Jobs_May2013.pdf, Page 1, May 2013.

1c. Hausmann and Hidalgo et. al., “The atlas of economic complexity: Mapping paths to prosperity”, Harvard University, Harvard Kennedy School and MIT Media Lab, http://atlas.cid.harvard.edu/media/atlas/pdf/
HarvardMIT_AtlasOfEconomicComplexity_Part_I.pdf, 2011.

1. “The future of manufacturing: Opportunities to drive economic growth”, World Economic Forum and Deloitte, http://www3.weforum.org/docs/WEF_MOB_FutureManufacturing_Report_2012.pdf, Pages 10 and 11,
April 2012.

2. 2016 Global Manufacturing Competitiveness Index, Deloitte and the Council of Competitiveness.
3. “China headed to overtake EU, US in science & technology spending, OECD says”, OECD, http://www.oecd.org/newsroom/china-headed-to-overtake-eu-us-in-science-technology-spending.htm, November 2014.
4. DARPA = Defense Advanced Research Projects Agency.
5. “Historical trends in federal R&D”, American Association for the Advancement of Science (AAAS), http://www.aaas.org/page/historical-trends-federal-rd, 2015.
6a. “The Sherman Antitrust Act”, The Linux Information Project, http://www.linfo.org/sherman.html, June 2004.
6. Technology timeline has been constructed from various sources as follows:
a. “Technology Timeline: 1752 - 19907, PBS, http://www.pbs.org/wgbh/amex/telephone/timeline/timeline_text.html.
b. “Science and technology historical timeline”, Bridge, http://www.bridge-online.cz/aitom/upload/maturita/temata/38_science_and_technology.pdf, 2006.
c. “ARPANET - The First Internet”, http://www.livinginternet.com/i/ii_arpanet.htm.
d. Jena McGregor, “A history of big ideas”, http://www.bloomberg.com/ss/09/03/0312_game_changing_timeline/index.htm, September 2012.

e. Richard C. Atkinsona and William A. Blanpied, “Research universities: Core of the US science and technology system”, Technology in Society, http://rca.ucsd.edu/speeches/TIS_
ResearchUniversitiesCoreoftheUSscienceandtechnologysystem1.pdf, Pages 34-41, 2008.

7. Sources of R&D funds are explained as follows:
a. Business or Business Enterprises - covers R&D expenses funded by private and public enterprises and institutes serving such enterprises.
b. Government - covers R&D expenses funded by federal or central government only.
c. Higher education - covers R&D expenses funded by institutes of higher education like universities.
d. Private non-profit - covers R&D expenses funded by non-profit organizations like research institutes, professional associations, hospitals, schools that receive donations from private entities.
e. Foreign - covers R&D expenses funded by foreign affiliates of multinational companies mainly.
8. Types of research are explained as follows:
a. Basic research - Experimental or theoretical work undertaken primarily to acquire new knowledge of the underlying foundation of phenomena and observable facts, without any particular application or use in view.
b. Applied research - Original investigation undertaken in order to acquire new knowledge. It is, however, directed primarily towards a specific practical aim or objective.

c. Commercialization (Experimental Development) - Systematic work, drawing on existing knowledge gained from research and/or practical experience, which is directed to producing new materials, products or
devices; installing new processes, systems and services, or to improving substantially those already produced or installed. R&D covers both formal R&D in R&D units and informal or occasional R&D in other units.

9. Gary P. Pisano and Wily C. Shih, “Restoring American competitiveness”, Harvard Business Review, https://hbr.org/2009/07/restoring-american-competitiveness/ar/1, Page 15, July 2009.
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10a.“The sources of economic growth in OECD countries”, OECD, https://www.bancaditalia.it/dotAsset/964d01a6-93b5-44d1-b387-923f87fc9671.pdf, Pages 84-86, 2003; Matt Ridley, “The myth of basic science”, Wall
Street Journal, http://www.wsj.com/articles/the-myth-of-basic-science-1445613954, October 2015.

10b.Leo Sveikauskas, “R&D and productivity growth: A review of the literature”, US Bureau of Labor Statistics, http://www.bls.gov/ore/pdf/ec070070.pdf, September 2007; Matt Ridley, “The myth of basic science”, Wall
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12.
13.
14.
15.

16.
17.
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19.

20.

Street Journal, http://www.wsj.com/articles/the-myth-of-basic-science-1445613954, October 2015.
The following is the description of each industry:

a. Other Manufacturing includes: Building of ships and boats, manufacture of railway locomotives and rolling stock, military fighting vehicles, transport equipment, furniture, medical and dental instruments and
supplies.

o

. Food & beverages includes: Manufacture of food products, beverages and tobacco products

. Textiles includes: Manufacture of textiles, wearing apparel, leather and related products.

a o

. Oil & gas downstream includes: Manufacture of coke and refined petroleum products.

[l

. Metals & metal fabrication includes: Manufacture of basic metals, fabricated metal products, except machinery and equipment and weapons and ammunition.

=

Automotive includes: Manufacture of motor vehicles and parts.

. Process & chemicals includes: Manufacture of chemicals and chemical products, rubber and plastic products, wood, paper, printing and reproduction.

> Qa

. Industrial machinery & equipment includes: Manufacture of general-purpose machinery and special-purpose machinery.
i. Aerospace includes: Manufacture of air and spacecraft and related machinery.
j. Pharmaceuticals includes: Manufacture of basic pharmaceutical products and pharmaceutical preparations.

k. Computer, Electronic, Electrical and Optical includes: Manufacture of electronic components and boards, computers and peripheral equipment, communication equipment, consumer electronics, instruments
and appliances for measuring, testing and navigation; watches and clocks, irradiation, electromedical and electrotherapeutic equipment, optical instruments and photographic equipment, magnetic and optical
media, and electrical equipment like motors, generators, transformers, batteries, domestic appliances, electric lighting etc.

Includes software solutions going into customer intelligence, decision support systems, data mining and management, performance management, fraud and security intelligence, risk management, financial
intelligence, operations and campaign management. “Predictive analytics market to reach USD 6,546.4 million by 2019”, Transparency Market Research, http://www.prnewswire.com/news-releases/predictive-
analytics-market-to-reach-usd-65464-million-by-2019-globally-transparency-market-research-233725001.html, November 2013.

“What is predictive analytics?”, Predictive Analytics Today, http://www.predictiveanalyticstoday.com/what-is-predictive-analytics/, last accessed on June 2015.
“Predictive Analytics: What it is and Why it matters?”, SAS, http://www.sas.com/en_us/insights/analytics/predictive-analytics.html.
Eric Siegel, “The future of prediction: Predictive Analytics in 2020”, Big Think, http://bigthink.com/experts-corner/the-future-of-prediction-predictive-analytics-in-2020, October 2013.

“Prediction Methods for Communication Analysis on HPC Networks”, Argonne National Lab (ANL), http://www.anl.gov/events/prediction-methods-communication-analysis-hpc-networks, November 2015; Scientific
data management group, Lawrence Berkeley National Lab (LBNL), http://crd.|bl.gov/departments/data-science-and-technology/sdm/; “About BAASIC”, Lawrence Livermore National Lab (LLNL), https://baasic.lInl.
gov/; Ted Slater, “Unlocking the full potential of health data”, Cray Inc., http://www.cray.com/blog/unlocking-the-full-potential-of-health-data/, October 2014; “Pacific Northwest National Laboratory Acquires Cray
XMT Supercomputer”, Pacific Northwest National Lab (PNNL), http://www.pnnl.gov/news/release.aspx?id=271, September 2007; Predictive Analytics, Sandia National Labs (SNL), http://www.sandia.gov/
casosengineering/predictive_analytics.html.

Oliver Guy, “Why predictive analytics will shape the future of every sector”, IT pro portal, http://www.itproportal.com/2015/08/01/predictive-analytics-will-shape-future-every-sector/#ixzz3rkBiwjSM, August 2015.

Includes IT applications, analytical tools, platforms, connected and intelligent systems and devices, loT infographic, “IDC market in a minute: Internet of Things”, IDC, http://www.idc.com/downloads/idc_market_in_
a_minute_iot_infographic.pdf.

Vikram Mahidhar and David Schatsky, “The Internet of Things”, Deloitte University Press, http://dupress.com/articles/the-internet-of-things/?icid=interactive:not:augl5, September 2013.

“Application areas for the Internet-of-Things”, Texas Instruments, http://www.ti.com/ww/en/internet_of_things/iot-applications.html; “50 sensor applications for a smarter world - Smart agriculture”, Libelium,
http://www.libelium.com/top_50_iot_sensor_applications_ranking/.

“Internet of Things”, Argonne National Lab (ANL), http://www.anl.gov/egs/group/internet-things; “An ORNL initiative: Internet-of-Things science collaboration laboratory”, Future of instrumentation & internet
workshop, Oak Ridge National Lab (ORNL), http://futureinstruments.ornl.gov/pdfs/T1_B%20133010T%20at%200RNL%202015-05.pdf, May 2015; Kit Conklin, "The Internet of Things”, Pacific Northwest National Lab
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(PNNL), http://csis.org/images/stories/poni/140325_The_Internet_of_Things_Conklin.pdf, April 2014; “DOE lab asks industry: How can we secure the Internet of Things?”, Nextgov, http://www.nextgov.com/
emerging-tech/2015/07/doe-lab-asks-industry-how-can-we-secureinternet-things/117157/, July 2015.

“Gartner Says 4.9 Billion Connected Things Will Be in Use in 2015”, Gartner, http://www.gartner.com/newsroom/id/2905717, November 2014.

Includes aluminum, titanium, high strength steel & magnesium, nonferrous alloys, refractory alloys, platinum group metal alloys & superalloys, “Global lightweight materials market to surpass $186 billion by 20207,
Transparency Market Research, http://www.asminternational.org/documents/10192/22857245/amp17211p04.pdf/584ad146-1961-4183-8512-23cd020029be, December 2014; “High performance alloys market rising
at 4.2% CAGR due to their ability to perform under high pressure conditions”, Transparency Market Research, http://www.transparencymarketresearch.com/pressrelease/high-performance-alloys-market.htm,
August 2015.

Mahmoud Y. Demeri, “Preface - Advanced high-strength steels: Science, technology, and applications”, ASM International, http://www.asminternational.org/documents/10192/3479138/05370G_TOC.pdf/257077c6-
8b31-46a2-8a95-75bc88adceed, 2013; “EAA Aluminium penetration in cars: Final Report”, Ducker Worldwide, http://www.alueurope.eu/wp-content/uploads/2012/04/EAA-Aluminium-Penetration-in-cars_Final-
Report-Public-version.pdf, March 2012;“Lightweight, heavy impact”, McKinsey & Company, http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/Automotive%20and%20Assembly/PDFs/
Lightweight_heavy_impact.ashx, February 2012.

“Aluminum-Alkaline Metal-Metal Composite Conductor - Ames Lab”, Energy innovation portal, http://techportal.eere.energy.gov/technology.do/techiD=803, October 2014; “Lightweight Materials for Improving Fuel
Economy”, Transportation technology R&D center, Argonne National Lab, http://www.transportation.anl.gov/materials/materials_assess_lightweight.html; “A Metallic Alloy That is Tough and Ductile at Cryogenic
Temperatures”, Berkeley Lab, http://newscenter.lbl.gov/2014/09/04/a-metallic-alloy-that-is-tough-and-ductile-at-cryogenic-temperatures/, September 2014; “Innovations in transportation”, Oak Ridge National Lab,
http://web.ornl.gov/sci/transportation/docs/factsheets/Lightweight-Materials-Factsheet.pdf, 2012; “Short-term lightweight materials research”, Vehicles Technologies Office, DOE, http://energy.gov/eere/vehicles/
vehicle-technologies-office-short-term-lightweight-materials-research-advancedhigh;“Materials research and development”, Sandia National Labs, http://www.sandia.gov/media/old_factsheets/facts5.htm.

Mike Springer, “Sandia Labs develop shape-shifting alloy”, KOAT, http://www.koat.com/news/sandia-labs-develop-shapeshifting-alloy/21766632, September 2013; “Friction Stir Scribe Technology Enables Dissimilar
Material Joining”, Pacific Northwest National Lab, http://availabletechnologies.pnnl.gov/technology.asp?id=372, September 2014.

Includes polymer-matrix & carbon-fiber composites and monolithic ceramics, ceramic-matrix composites, ceramic coating etc. “Global demand for composites forecast to double by 2015”, Ricardo, http://www.
ricardo.com/Documents/PRs%20pdf/PRs%202013/composites_report.pdf, Page 2, Spring 2013; “Advanced ceramics market worth $8.5 billion by 2019”, MarketsandMarkets, http://www.prnewswire.com/news-
releases/advanced-ceramics-market-worth-85-billion-by-2019-295635051.html, March 2015.

“Chapter 7 - Advanced Composite Materials”, Federal Aviation Administration (FAA), https://www.faa.gov/regulations_policies/handbooks_manuals/aircraft/amt_airframe_handbook/media/ama_Ch07.pdf.

Duane Dickson, Tom Aldred and Jeff Carbeck, “Reigniting growth: Advanced materials systems”, Deloitte University Press, http://www2.deloitte.com/content/dam/Deloitte/global/Documents/Manufacturing/
gx_mfg_ReignitingGrowth_AMS_120312.pdf, November 2012; “Technology and market perspective for future value added materials”, Final Report from Oxford Research AS, European Commission, http://ec.europa.
eu/research/industrial_technologies/pdf/technology-market-perspective_en.pdf, 2012; “New and advanced materials, Future of Manufacturing Project: Evidence Paper 10”, Foresight, Government Office for Science
(UK), https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/283886/ep10-new-and-advanced-materials.pdf, October 2013.

Scientist profile, Argonne National Lab, http://www.anl.gov/contributors/dileep-singh; “Institute for advanced composites manufacturing innovation”, Office of Energy Efficiency and Renewable Energy, http://energy.
gov/eere/amo/institute-advanced-composites-manufacturing-innovation; “Materials science”, Sandia National Labs, http://www.sandia.gov/careers/career_possibilities/materials_science.html.

“Experts launch advanced composites institute announced by Obama led by UT”, Oak Ridge Today, http://oakridgetoday.com/2015/06/18/experts-launch-advanced-composites-institute-announced-by-obama-led-
by-ut/, June 2015.

Includes critical materials like antimony, barium, gallium, indium, rare earths etc. used in nanotechnology applications, “BCC Research publishes a new report on critical materials in global nanotechnology market”,
BCC Research, http://www.bccresearch.com/pressroom/avm/global-market-critical-materials-used-nanotechnology-market-grow-nearly-$9.4-billion-2018, December 30, 2014.

“Critical materials strategy”, US Department of Energy, https://www.hsdl.org/?view&did=695942, December 2011; “Power Electronics with Wide Bandgap Materials”, http://www.ece.ucdavis.edu/events/power-
electronics-withwide-bandgap-materials/, September 2015; Dimitri Coutsouradis and L. Habraken, “Metallurgical applications of Cobalt: A critical overview”, The Journal of The Minerals, Metals & Materials Society,
http://link.springer.com/article/10.1007%2FBF03338183, December 2013; “Efficient thermal cooling and heating”, Fraunhofer Institutes, https://www.fraunhofer.de/en/press/research-news/2014/june/efficient-
thermal-cooling-and-heating.html, June 2014.

“The Critical Materials Institute”, Ames Lab, https://cmi.ameslab.gov/about; “Critical Mateials Hub”, Office of Energy Efficiency and Renewable Energy, http://energy.gov/eere/amo/critical-materials-hub; Julie Chao,
“Berkeley Lab seeks to help US assert scientific leadership in Critical Materials”, Lawrence Berkeley National Lab, http://newscenter.lbl.gov/2012/01/11/critical-materials/, January 2012; Frances White, “Relieving
electric vehicle range anxiety with improved batteries”, Pacific Northwest National Lab, http://www.pnnl.gov/news/release.aspx?id=1048, April 2014.

“Critical Materials Strategy”, US Department of Energy, https://www.hsdl.org/?view&did=695942, December 2011.

Includes all bioplastics. “Global bioplastics market to hit new heights by 2018”, Ceresena Research, http://www.canplastics.com/sustainability/global-bioplastics-market-to-hit-new-heights-by-2018-
report/1000822314/, January 2012.
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Shanaza Khazir, Sneha Shetty, “Bio-based polymers in the world”, International Journal of Life Sciences Biotechnology and Pharma Research, http://www.ijlbpr.com/index.php?m=content&c=index&a=show&catid=
123&id=295, April 2014.

“Bio-based materials can replace petroleum in over $100 billion worth of polymers”, Lux Research, http://www2.luxresearchinc.com/news-and-events/press-releases/136.html, November 2012.
Babu et. al., “Current progress on bio-based polymers and their future trends”, Progress in Biomaterials, http://www.progressbiomaterials.com/content/pdf/2194-0517-2-8.pdf, 2013.

Duane Dickson, Tom Aldred and Jeff Carbeck, “Reigniting growth: Advanced materials systems”, Deloitte University Press, http://www2.deloitte.com/content/dam/Deloitte/global/Documents/Manufacturing/
gx_mfg_ReignitingGrowth_AMS_120312.pdf, November 2012; “Renewable, low - cost carbon fiber for lightweight vehicles: Summary report”, US Department of Energy, http://energy.gov/sites/prod/files/2014/04/
f14/carbon_fiber_summary_report.pdf, October 2013.

Stephen C. Myers, “Renewable polymers and advanced materials”, Ohio Bioproducts Innovation Center, http://nabc.cals.cornell.edu/Publications/Reports/nabc_20/20_3_1_Myers.pdf.

“Bio-based polymers - Production capacity will triple from 3.5 million tonnes in 2011 to nearly 12 million tonnes in 2020”, Nova-Institute GmbH, http://www.bio-based.eu/market_study/media/13-03-
06PRMSBiopolymerslongnova.pdf, March 2013.

»
B

Includes CAD/CAM, visualization / simulation, digital video, imaging, modeling / animation, “Computer graphics market by software, service and end-user - worldwide forecasts & analysis (2014-2019)
MarketsandMarkets, http://www.marketsandmarkets.com/Market-Reports/computer-graphics-market-76573621.html, June 2014.

Banks, Carson, Nelson & Nicol, “Chapter 1: Introduction to Simulation”, http://mmumullana.org/downloads/mca%?20content/BCA_503%20System%20Simulation.pdf.

Peter Mcleod, “Availability and capabilities of ‘low-end’ virtual prototyping products to enable designers and engineers to prove concept early in the design cycle”, PRIME Faraday Technology Watch, http://www.
Iboro.ac.uk/microsites/mechman/research/ipm-ktn/pdf/Technology_review/virtual-prototyping-early-in-the-design-cycle.pdf, November 2001.

Tom Peterka, “Virtual environments for visualization”, Argonne National Lab (ANL): http://www.mcs.anl.gov/~tpeterka/talks/peterka-doecgf09-talk.pdf, April 2009; Julie Charland, “3D meets safety at Los Alamos
National Laboratory”, Occupational Health and Safety magazine, February 2013; https://ohsonline.com/Articles/2013/02/01/3D-Meets-Safety-at-Los-Alamos-National-Laboratory.aspx; Flanery et. al., “Visualization
and virtual environments research”, Oak Ridge National Lab (ORNL), http://web.ornl.gov/info/ornlreview/v30n3-4/visual.htm; “Research highlights from Pacific Northwest National Laboratory”, EurekAlert, http://
www.eurekalert.org/pub_releases/2001-08/pnnl-rh081301.php, August 2001; “Best practice: Model based design and virtual prototyping”, Best Manufacturing Practices- Center of Excellence, http://www.bmpcoe.
org/bestpractices/internal/sandi/sandi_3.html, January 2007; “3-D model for deactivation & decommissioning”, Savannah River National Lab, http://energy.gov/sites/prod/files/3-DModelingforDDTF%20-Final-JD.
pdf, August 2010.

Greg Satell, “Why the future of innovation is simulation”, Forbes, http://www.forbes.com/sites/gregsatell/2013/07/15/why-the-future-of-innovation-is-simulation/, July 2013.

Includes servers, storage, software, services and networks for both High Performance Technical Computing (HPTC) and High Performance Business Computing (HPBC). “Global HPC market to reach 38.1 billion by
2018, Intersect360 Research, http://insidehpc.com/2014/06/worldwide-hpc-market-predicted-reach-38-1-billion-2018/, June 2014.

“What is high performance computing?”, Inside HPC, http://insidehpc.com/hpc-basic-training/what-is-hpc/; Carlos P. Sosa, “Introduction to High-Performance Computing”, University of Minnesota Rochester, http://
www.msi.umn.edu/~cpsosa/BICB8510_Spring2012_HPClntro.pdf, Spring 2012.

“Illinois” High-Performance Computing Advantage”, Illinois Science and Technology Coalition, http://istcoalition.org/blog/wp-content/uploads/2012/10/ISTC_HPComputingFactSheet_Final.pdf, October 2012; “A
Strategy for Research and Innovation through High Performance Computing”, University of Edinburgh, http://cordis.europa.eu/fp7/ict/computing/documents/planethpc-strategy.pdf, 2011.

James Collins, “High-performance computing enables huge leap forward in engine development”, Argonne National Lab (ANL), https://www.alcf.anl.gov/articles/high-performance-computing-enables-huge-leap-
forward-enginedevelopment; “High performance computing”, Lawrence Livermore National Lab (LLNL), https://computing.linl.gov/; “High performance computing at LANL”, Los Alamos National Lab (LANL), http://
hpc.lanl.gov/; “High performance computing”, Oak Ridge National Lab (ORNL), https://web.ornl.gov/ornlhome/high_performance_computing.shtml; “High performance computing”, Pacific Northwest National Lab
(PNNL), http://hpc.pnl.gov/; “Sandia National Labs High-Performance Computing Support”, Sandia National Labs (SNL), http://hpc.sandia.gov/process.html.

Includes industrial robots used across industries. “Industrial robotics market worth $40.08 Billion by 2020”, MarketsandMarkets, http://www.marketsandmarkets.com/PressReleases/industrial-robotics.asp,
September 2014.

Gray, J.0., “Recent developments in advanced robotics and intelligent systems”, Computing and control engineering journal, http://ieeexplore.ieee.org/xpl/login.jsp?reload=true&tp=&arnumber=556826&url=http%3
A%2F%2Fieeexplore.ieee.org2Fiel1%2F2218%2F12147%2F00556826.pdf%3Farnumber%3D556826, August 2002.

“Uses of sensors in Robotics”, Robotics Bible, http://www.roboticsbible.com/uses-of-sensors-in-robotics.html, December 2011.

Vern Mangold, “The 2013 AWS world robotic arc welding competition”, American Welding Society, http://www.awssection.org/uploads/nmichigan/files/2013_CRAW_FABTECH_Article.pdf, November 2013; Bob Clark,
“Industrial robotics move from safety emphasis to advanced tasks”, Industry Market Trends, ThomasNet, http://news.thomasnet.com/IMT/2014/04/22/industrial-robotics-move-from-safety-emphasis-to-advanced-
tasks/, April 2014; Robert Young, “Advances in robotic surgery”, Los Angeles Times, http://www.latimes.com/brandpublishing/healthplus/la-ss-advances-in-robotic-surgery-dat-story.html, June 2014; David
Salisbury, “Robotic advances promise artificial legs that emulate healthy limbs”, Vanderbilt University, http://news.vanderbilt.edu/2013/11/robotic-legs-healthy-limbs/, November 2013.
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Steve Banker, “The next generation of robots: Working with and for people”, Forbes, http://www.forbes.com/sites/stevebanker/2014/05/29/the-next-generation-of-robots-working-with-and-for-people/, May 2014.

“Robotics program”, Argonne National Lab, http://www.ne.anl.gov/About/open_house/2012/Robotics.pdf; “Instrumentation, Control and Intelligent Systems”, Idaho National Lab - https://www.inl.gov/icisinl/;
“Robotics”, Oak Ridge National Lab, http://web.ornl.gov/info/ornlreview/rev30-12/text/robotic.htm; “High consequence, automation and robotics”, Sandia National Labs, http://www.sandia.gov/research/robotics/.

Elizabeth Palermo, “Robots on the Run! 5 Bots That Can Really Move”, Livescience, http://www.livescience.com/52034-coolest-most-capable-robots.html, August 2015.

Includes computer softwares which use algorithms and statistical tools to solve complex problems across industries. “Big data - artificial intelligence, case study 9”, European Commission, http://ec.europa.eu/
growth/industry/innovation/business-innovation-observatory/files/case-studies/09-bid-artificial-intelligence_en.pdf, Page 4, September 2013.

David Schatsky, Craig Muraskin and Ragu Gurumurthy, “Demystifying artificial intelligence”, Deloitte University Press, http://dupress.com/articles/what-is-cognitive-technology/, November 2014; David Schatsky,
Craig Muraskin and Ragu Gurumurthy, “Cognitive technologies: The real opportunities for business”, Deloitte University Press, http://dupress.com/articles/cognitive-technologies-business-applications/, January
2015; Marx et. al., “An application of Artificial Intelligence for Computer-Aided Design and manufacturing”, https://smartech.gatech.edu/bitstream/handle/1853/6415/ICES-95-B6-3.pdf, August 1995; G.G. Keswani,
“Artificial Intelligence- Is our future bright or bleak”, International Journal of Engineering and Advanced Technology, http://www.ijeat.org/attachments/File/v2i4/D1443042413.pdf, April 2013.

“Data science and technology”, Lawrence Berkeley National Lab, https://dst.lbl.gov/, July 2015; “Technical focus areas: Machine learning and pattern analysis”, Lawrence Livermore National Lab, https://casis.lInl.
gov/technical_focus_area/machine_learning; “Computational data analytics research”, Oak Ridge National Lab, http://cda.ornl.gov/; “MaTEx: Machine Learning Toolkit for Extreme Scale”, Pacific Northwest National
Lab, http://hpc.pnl.gov/matex/; “Scalable analysis and visualization”, Sandia National Labs, http://www.cs.sandia.gov/analysis_visualization/#.

Tom Simonite, “2014 in computing: Breakthroughs in Artificial Intelligence”, MIT Technology Review, http://www.technologyreview.com/news/533686/2014-in-computing-breakthroughs-in-artificial-intelligence/,
December 2014.

Includes printers and services for 3D printing; tripod mounted, automated & CMM based, handheld and desktop, and stationary 3D scanners for 3D scanning, “3D printing and additive manufacturing industry
expected to quadruple in size in four years”, Wohler’s associates, http://wohlersassociates.com/press65.html, August 2014; “3D scanner market worth $3,705.9 Million by 2020”, MarketsandMarkets, http://www.
marketsandmarkets.com/PressReleases/3dscanning.asp, July 2015.

“Standard terminology for additive manufacturing technologies”, ASTM International, http://www.astm.org/FULL_TEXT/F2792/HTML/F2792.htm, 2012; “3D scanning technical information”, 3D Scanco, http://
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