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2 Executive Summary

2.1 Description

We propose to adapt an existing inter-disciplinary science center at the Desert Research
Institute (DRI) into an Applied Innovation Center for Advanced Analytics (AIC), having
an expanded scope and new business strategy. The newly constituted AIC is intended to
partner with businesses to help translate scientific ideas into practical solutions using a
fee-based business model called contract innovation services. The AIC is intended to
serve business within and outside Nevada, while demonstrating a viable alternative to
financial sustainability for public research institutions like DRI. We propose to target
established industries as well as start-ups and entrepreneurs within the scope of this
service. Prospects for early success and commercial relevance are considered high given
that AIC will specialize in one of the highest growth areas for technological innovation
and economic impact: information technology and, in particular, data science and
engineering for intelligent systems and operations.

Through this strategic and tactical effort, DRI diversifies and grows advanced technology
as an enterprise and regional resource, while maintaining its commitment to excellence in
environmental sciences. Data science and engineering have applications extending to all
aspects of human and environmental conditions. New approaches to data-driven
intelligence are being referred to as Big Data (Villars, 2011), and by many accounts are
expected to be prime drivers of technological disruption and economic impact (Manyika,
2011). Pervasive instrumentation of natural resources and critical infrastructures require
approaches to massive data collection and analysis, solutions that are still being defined
and invented. Yet many of the fundamental technologies that will contribute to these new
applications are core to DRI’s expertise; they include sensor networks, automation,
virtual prototyping, prediction and simulation.

Our proposal specifically expands upon the existing resources within the Center for
Advanced Visualization, Computation and Modeling at DRI, otherwise known as
CAVCaM, which currently specializes in High Performance Computing, Advanced
Visualization and Data Analysis. The existing Center has new computing resources for
analysis and modeling, a state-of-the-art virtual reality facility for virtual prototyping, 3D
printer for physical prototyping, and a small staff of post-graduates in computer science
from University of Nevada, Reno. CAVCaM’s current director has been a research and
development manager with 20 years’ experience at IBM Research.

Our tactical plan is to transition CAVCaM into AIC and augment current capabilities
with additional staff expertise — including postdoctoral fellows and students — and
supported by the vast subject matter experts throughout DRI, providing sufficient breadth
in data-driven intelligent systems to be competitive and valuable. The staffing plan
includes a business development professional, a leader familiar with business and
technology, to establish channels to businesses. This business venture model is inspired
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by the Fraunhofer Institutes in Germany, considered models of success for public-private
partnerships. As federal sponsorship continues to decline in an era of tightening budgets,
the new AIC will emphasizes private-sector funding to expand the commitment to
applied research, even as federal sponsorship continues to decline. To this end, AIC is
conceived for strategic R&D, solving problems and promoting commercializable assets
that lead to transferrable products and services.

2.2 Motivation

The backdrop and motivation for this effort is a profound downturn in the global and
regional economy, increased competition among science institutions and reduced federal
sponsorship of scientific research (Figure 1). States must now play a more significant
role in their own economic development, and public institutions are a means for effecting
change. At the same time, public institutions need to re-invent their own formula for
financial sustainability. A business focus in contract services in applied science,
managed with the efficiency of an agile start-up, is one formula for a new venture.
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Concurrent with a new emphasis on translational science for the innovation-based
economy is the emergence of information systems as the principal technology disruptors.
Of the twelve most significant technology disruptions recently identified by the
McKinsey Global Institute (Manyika, 2013) for their economic potential, almost all were
enabled or enhanced by information technology. Notably, in both the US and the UK,
knowledge intensive services have been the greater contributors to job growth, while
traditional services and production industries have lagged (Brinkley, 2010). A striking
example of the urgency with which some governments are investing in knowledge based
applied science is in New York City, which recently invested more than $130M in three
applied science centers in information technology to help diversify its economy.
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2.3 Mission

The State of Nevada seeks to accelerate innovation-based economic development and
grow a high-value workforce. The AIC builds an external focus on development of
commercially relevant solutions to real-world problems by offering the full resource of
DRI’s research and development services to both private and public sector clients.

The AIC mission includes five overriding objectives consistent with these broader goals:

1.

2.

Catalyze diversification and innovation in core and emerging
technologies, within the region and throughout Nevada.

Establish a sustainable and productive contract innovation services
practice.

Build critical mass, skills, resources and reputation in applied science
and advance job growth in the knowledge industry.

Contribute meaningfully to DRI’s scientific mission to improve the
human condition and the management of the world’s natural
resources.

Create partnerships serving the private sector, entrepreneurs, citizens
of the State of Nevada, as well as the Nevada System of Higher
Education (NSHE) and DRI.

2.4 Services and Competencies

The role of applied science is to translate fundamental knowledge into prototypes,
designs, inventions or solutions that can be commercialized by enterprises. The AIC’s
“product offering” will be innovation services involving data analytics in support of
intelligent systems and operations. DRI’s research scientists support and enhance AIC’s
product as subject matter experts in the systems and operations being investigated. DRI
researchers in turn, are supported in their research by the enhanced computational
capabilities of the AIC. Central to the computational disciplines (described below) that
form the core of the AIC are bodies of data: derived from real-world data collection or
synthesized by simulations, serving the purposes of advanced automation or enabling
human decision support. DRI scientists contribute to the acquisition of much of this data
and the applications developed from it.

The basis of the AIC involves integration of the computational disciplines and their
associated technologies:

Data Analysis

Data acquisition, communication, processing, analytics, and management

Cyber-physical Systems (CPS)

Real-time stream processing, sensor-actuator networks, time-frequency analysis,
control solutions
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High Performance Computin<!/(HPC)
Simulation, predictive analysis, scientific applications, code parallelization and
performance, custom software development

Advanced Visualization and Prototyping
Graphics programming, visual analytics, virtual reality, virtual prototyping, 3D
printing

Analysis

Visualization Intelligent

Systems &
Operations

Figure 2 The four core disciplinesfor the AIC -- Analysis, CPS, HPC, Visualizatiorband their roles in the
development anddesignof intelligent systems and operations, the generic enproduct of many technology
innovations. DRI researchers serve as the subject matter experts for the systems and operationgestigated in
research applications.

The list below provides a sampling of projects considered of strong interest to either
commercial clients or federal sponsors. This is a non-exhaustive list of strategic themes
that critically depends upon the availability of the broad scientific expertise throughout
DRI.

Intelligent operations in urban and natural environments: monitoring and control
Big Data computing in life sciences
Autonomous vehicles/devices for geospatial intelligence and situational awareness

Cyber-engineering for automation and industrial control

2.5 Funding Request

The allocation requested from the Knowledge Fund is for net new resources during a
two-year incubation phase of the planned effort. We propose to direct allocated funds for
salaries to support post-doctoral fellows (prospective impact faculty hires), student
interns, programmers and business development professionals. Funds also are requested
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for technology in the form of hardware, software and development expenses; another
amount is directed for general operating expenses, including travel and prototyping.

! Year 1

Year 2

Human Capital !
M6;/23;7CINADAVB;/6AI#S$:!?510KPF %),E'%*%

!
%**E,$)

Q@4326688C0GI62527<68! C+E(" ! (HFE+$(
RO42\0;BOS7®ICCO14 ! !
IMS3</'G68HO08I72;@1I1G@B32< %(%ESSH %(%ESH
Mo7B7w7C5434 %(%ESSH %(%ESH
Mr5768G/543;7G4B614 %(%ESSH %(%ESH
R80<871168U454B614A13234B87B08 &$E'&! &HE*)
B@AG62PEB824 +EH#'H +E#S
R80V6:BN27<68 ,&E%+# ) E%!
03943027CIR80<871'TO0O8A327B084 %))E&# %*$E+4,
>7:@CBBB2684/8G SESSS SESSS
Expenses ! !
WG687B32<B5H2464 %HSESS %HIESS
S78A1786E!40HB178610E3X&B32< (PSESSS (PSESTS

Total (dollars) 1,534,116 1,568,521
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2.6 Strategic Plan and Revenue Forecast

AIC’s strategic plan, leading to a recognized and impactful organization, is realized in
three phases during five years. AIC adoptsa pragmatic adaptation ofthe lean-start-
up, organic growth that navigates to opportunities rather than try to create them. In year
five of this project, this new model targeting higher return with a reduced percentage of
billable hours should be considered for wider adoption within DRI, by either expanding
the scope of the AIC or spawning new technology cores.
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The chosen approach for growth and expansion of technical capability is to hire post-
doctoral fellows, called Innovation Fellows, and groom them over two years into Impact
Faculty, who in turn will become mentors for new post-doctoral Innovation Fellows. A
feature of this approach is that new hires will be trained and tested in the organization
(while also becoming acclimated to the region) for two years before DRI commits to a
faculty appointment. An established cycle of post-doctoral fellow transitioned to faculty
hire results in a near doubling of the revenue potential from each impact faculty
appointment when coupled to a new post-doctoral hire. Concurrent with this approach,
divisional program coordinators will work with their respective divisions to generate
AlC-aligned proposals and pursue other business development opportunities. These two
approaches — 1) working from inside the technical core and engaging the divisions and 2)
working from the divisions and engaging the technical core — allow separate yet
coordinated paths of business/proposal development activities to be pursued, assuring all

researchers opportunity contribute to and benefit from AIC.
|

AIC Revenue Generation Projections

! Year1 Year 2 Year 3 Year 4 Year 5

! ! ! ! ! !
New hire revenue N%)%E#S 1(# SE$SH  ## ES$Y  1+)$ ESSY |%ESHBSSS
New revenue (Divisional) 1 E#SS! OSHESS  HESSS!  DSESS!  N+E"S! !
Current initiatives 1*$$ ESSE 1]*S SESSY 'S ESPY 'SP ESPY ]SS ESY

! ! ! ! ! !
TOTAL $618,750 $755,000 $1,177,000 $1,332,400 $1,812,880

2.7 Impact

AIC is specifically conceived to create “compelling strategy for innovation and
diversification” and “structure effective partnerships” by supporting “target industry” and
“cluster initiatives” through “bottom-up” innovation, as recommended in the
Brookings/SRI Economic Development report to the State of Nevada (Brookings
Institution, 2011). Through this applied research initiative, DRI derives a new, external
focus on development of commercially relevant solutions to real-world problems, placing
DRI at the forefront of Nevada’s efforts to accelerate innovation-based economic
development (IBED) and to grow a high-value workforce.

AIC’s development plan is predicated on aggressive outreach to commercial customers,
leading to private sector contracts. Research contracts with government agencies will
continues to play an important role, but the new business opportunity lies in research and
development services for commercial enterprises. Institutions such as Fraunhofer, SRI,
Battelle, and Exponent have all successfully executed similar business models.

The management of AIC anticipates hiring new post-doctoral specialists and developing
enhanced data and computational skills at DRI to serve the development of a regional
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competency in applied data science. The anticipated result is acceleration of a regional
skill leading to job growth by enabling local companies to become more competitive in
the innovation-based economy, while also making the skilled region more attractive to
new and existing companies willing to expand or relocate.

Some of the specific industries that will be targeted by the AIC include energy, water and
the environment, transportation, security, communication, information, defense, mining,
manufacturing and building, construction and infrastructure. Following an approach
blazed by the Fraunhofer Institutes, AIC intends to facilitate partnerships among
companies and foster clusters of collaboration. Collaborations from these innovation
clusters will provoke relevance in the activities of the AIC and amplify the size and
competency of the AIC.

2.8 Return on Investment

1. Intellectual property and brand value. New intellectual property in the form of
patents and copyrights (e.g., software), visible participation in the current upheaval in
information technology, recognition for excellence in supporting invention, and
solutions for business. Year 2Target: 4 intellectual property disclosures,
participation in 2 relevantonsortidcollaborations, 3 new copyrighted software
assets.

2. Technology transfer. Sale and licensing of intellectual property and subscription
for preferred access to technology — software, human resources, hardware, and
invention. Year 2Target: Onelicensing agreement

3.!Workforce development. New knowledge workers and information technicians
minted through business partnerships and course development in conjunction with
other Nevada academic institutions and Nevada Center of Excellence. Year 2 Target:
Two training classes offerexhd participation in training oR0 individuals.

4. Start-up incubation and innovation clusters. Technology services — for
businesses, facilitated access to AIC and other DRI researchers, and nucleation of
regional innovation clusters — to make Nevada businesses more competitive and
resilient. Year 2 TargetFive businesses contracted and pipeline of 10 more
opportunities

5. New revenue and roadmap for sustainability. New revenue from commercial
innovation services, technology transfer, competitive grants, and charitable giving all
leading to evidence for multiplicative return on investment. Year 2 Target: $.36V
cumulative in new revenugrowing to over $5M cumulative by Year 5.
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3 Proposal

3.1 Introduction

DRI intends to build a center for digital technologies that will position DRI to continue as
a leading contributor to science, even as technology is altering the face of science and
funding for non-profits is becoming more challenging. To maintain scientific relevance,
contribute to Nevada’s economic development, and compete successfully for public and
private sector contracts, DRI proposes a strategic thrust in digital technology.

We propose to adapt an existing inter-disciplinary science center at the Desert Research
Institute (DRI) into the Applied Innovation Center for Advanced Analytics (AIC), with
an expanded scope and new business strategy. The newly constituted AIC is intended to
partner with businesses to help translate scientific ideas into practical solutions using a
fee-based business model called contract innovation services. AIC is intended to serve
business within and outside Nevada, while demonstrating a viable alternative to financial
sustainability for public research institutions like DRI. We propose to target established
industries as well as start-ups and entrepreneurs within the scope of this service.
Prospects for early success and commercial relevance are considered high given that AIC
will specialize in one of the highest growth areas for technological innovation and
economic impact: information technology and, in particular, data science and engineering
for intelligent systems and operations.

Retooling CAVCaM into AIC. It is proposed that the Center for Advanced Visualization,
Computation and Modeling (CAVCaM) at DRI become the embodiment of Nevada’s
own implementation of the Fraunhofer model to be formally known as the Applied
Innovation Center for Advanced Analytics (AIC). Through this strategic and tactical
effort, DRI intends to diversify and grow advanced technology as an enterprise and
regional resource, while maintaining its commitment to excellence in environmental
sciences.

Data-driven intelligence. Data science and engineering have applications extending to all
aspects of human and environmental conditions. New approaches to data-driven
intelligence are being referred to as Big Data (Villars, 2011), and by many accounts are
expected to be prime drivers of technological disruption and economic impact (Manyika,
2011). Pervasive instrumentation of natural resources and critical infrastructures require
approaches to massive data collection and analysis, solutions that are still being defined
and invented. Yet many of the fundamental technologies that will contribute to these new
applications are core to DRI’s expertise; they include sensor networks, automation,
virtual prototyping, prediction and simulation.

New revenue model for academic research. Innovation in data-driven intelligence
offered as a shared service can build critical mass of digital competency and expertise in
Nevada. This services model develops a new revenue opportunity for public research
institutions. Fiscal constraint in government at all levels is resulting in reduced
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investment in public research. Data-driven engineering services can support business and
industry with contract data and engineering services to cover the financial gap, while
building deep skills and advanced technology at a public institution for reduced overall
cost. The model is conceived as an adaptation of the economic cooperation and
partnership between business and public sector used successfully in Germany by the
Fraunhofer Institutes to drive innovation.

3.2 Supporting Economic Development

Information-based economic development According to a report from McKinsey
Global Institute (Manyika, 2013) the disruptive technologies of the future, those
technologies that will have a significant impact on lives, will be directly enabled or
enhanced by information technology. As an “enabling” technology, information
technology is agnostic to any particular domain. As such, expertise in information
technology has the ability to drive opportunities across many domains. Of the five
“game-changers” or catalysts described in a recent McKinsey Global Institute Report on
growth and renewal (Lund, 2013) in the United States — energy, trade, human capital,
infrastructure and big data — information technologies were productivity enhancers in all
categories.

Big data: economic and technology disruption. Our hyper-connected world is growing
data at more than 15 petabytes per day, artifacts of societal and environmental
interactions. Much of this data is raw, often real-time and time critical. Technologies
that exploit this data, knowledge-based systems, are principal drivers behind the
innovation-based economy, transforming data using analytical procedures into actionable
information, which drives differentiated productivity and growth. Generating value from
data becomes a continuously escalating financial investment, strengthening early adopter
institutions but threatening the competitiveness of the rest.

Data-driven Innovation. Today, DRI scientists study environmental dynamics with
important or critical consequences for the human condition. They engineer solutions to
problems arising from the inevitable conflict between manmade and natural
environments. Increasingly, their work requires access to massive amounts of data
harvested with sensors, extracted by laboratory automation, analyzed from databases or
calculated by supercomputers. Technologies that generate, transport and process data
are the tools that will largely define 21% century R&D, leading to more intelligent
systems and operations. Supporting technologies for intelligent systems include high
performance computing (HPC), high bandwidth networks, high capacity data storage,
embedded systems, and advanced software. In contemporary scientific research, not
unlike the real-time financial analytics used in high frequency trading used by investment
banks, actionable information discovered from data analysis is often time-critical and
time-sensitive. To miss the data is to miss the discovery and the solution.

Timeliness. According to the McKinsey Global Institute’s report (Manyika, 2011) on the
subject, “our research suggests that the scale and scope of changes that big data are
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bringing about are at an inflection point, ready to expand greatly, as a series of
technology changes accelerate and converge.”

Readiness. Our proposal specifically expands upon the existing resources within
CAVCaM, which currently specializes in high performance computing, advanced
visualization and data analysis. The existing Center has new computing resources for
analysis and modeling, a state-of-the-art virtual reality facility for virtual prototyping, 3D
printer for physical prototyping, and a small staff of post-graduates in computer science
from University of Nevada, Reno. CAVCaM’s current director has been a research and
development manager with 20 years experience at IBM Research.

Mission. The State of Nevada seeks to accelerate innovation-based economic
development and grow a high-value workforce. The AIC builds an external focus on
development of commercially relevant solutions to real-world problems by offering
research and development services to both private and public sector clients.

The AIC embraces five overriding objectives:
!

1. Catalyze diversification and innovation in core and emerging

technologies, within the region and throughout Nevada.

2. Establish a sustainable and productive contract innovation services
practice.
Build critical mass, skills, resources and reputation in applied science.
4. Contribute meaningfully to DRI’s scientific mission to improve the

human condition and the management of the world’s natural

(98]

resources.

5. Create partnerships in the service of the private sector, entrepreneurs,
the citizens of State of Nevada, the public sector in general, and the
Nevada System of Higher Education (NSHE) in particular.

3.3 Background

Academic research institutions in the US face a prolonged negative outlook due to the
enduring impact from the 2008 downturn in the economy, increased globalization of
science and commerce involving more work being done abroad, and reduced federal
sponsorship for scientific research. The result is increased competition among research
institutions for less money as operating costs within academia continue to escalate.
Academic research, the foundation of the US innovation engine since 1945, faces an
uncertain future if it fails to adapt to prevailing economic factors.

According to the most recent Battelle forecast for research funding (Battelle, 2012), the
unknown effects of sequestration and other US funding constraints are making
projections more uncertain than ever, but US federal funding for R&D is projected to
decline by 1.4% for 2013. For the 2013 federal fiscal year, the National Science
Foundation (NSF), a bellwether science agency, has lost $100M to budget cuts compared
to 2012, a reduction of 1.4%. In consideration of the current annual inflation rate of
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1.8%', the real decline is 3.2%. The budget reductions can be, however, even more
consequential at other agencies, where programs have been eliminated and funding
opportunities reduced by more than the agency reduction to help preserve base operating
expenses. Cessation of federal initiatives, previously a non-trivial source of academic
funding, is another contributor to decline in academic revenue. The financial picture is
somewhat improved if the private sector is considered. Total R&D expenditures in the
US are expected (Battelle, 2012) to rise by 1.2% (but decline by 0.6% in real dollars).

Concurrent with new financial pressures is the emergence of the innovation-based
economy and in particular the influence of Information and Communications Technology
(ICT — the general industry designation more widely used in Europe) as the principal
technology disruptor. Of the twelve most significant technology disruptions recently
identified by McKinsey Global Institute (Manyika, 2013) for their economic potential,
almost all were enabled or enhanced by information technology. Notably, in both the US
and the UK, knowledge-intensive services were the greater contributors to job growth,
while traditional services and production industries lagged (Brinkley, 2010).

A striking example of the urgency is that some governments are investing in knowledge-
based applied science — as in New York City, which recently invested over $130 M in
three applied science centers in information technology to help diversify its economy.
New York City has made three awards for the establishment of three research centers.
Results of this investment include:

¥ Newly formed Jacobs Technion-Cornell Innovation Institute in applied
information-based sciences, part of both Cornell and Technion

¥ Newly formed Center for Urban Science and Progress at New York University
based upon urban informatics (CUSP: Bringing Urban Data to Life)

¥ Newly formed Institute for Data Sciences and Engineering at Columbia
University

3.4 About DRI

The Desert Research Institute (DRI) is the environmental research arm of the Nevada
System of Higher Education (NSHE). DRI conducts cutting-edge applied research in
hydrologic sciences, atmospheric sciences, as well as earth and ecosystem sciences across
Nevada, the United States and world. With more than 500 employees and two main
campuses in Reno and Las Vegas, Nevada, DRI generates about $50 million in total
annual revenue.

DRI’s faculty members are non-tenured, entrepreneurial and responsible for their own
salaries from external grants and contracts. This blend of academic rigor and private-
sector pragmatism has earned DRI a reputation for delivering rapid, high quality
environmental science in a business-like fashion.

' US Bureau of Labor Statistics report July 16, 2013
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DRI is co-located with the two teaching units of the NSHE system. In Reno, DRI’s
Northern Nevada Science Center (NNSC) shares a campus with Truckee Meadows
Community College, and is only three miles from the main campus of the University of
Nevada Reno. In Las Vegas, DRI’s Southern Nevada Science Center adjoins the
University of Nevada Las Vegas. The physical proximity to the teaching units encourages
cross-institutional interaction, with students largely the beneficiaries. Many students
work or pursue their graduate research at DRI and derive additional training from the
extended physical resources and additional faculty expertise. As might be expected, there
is dedicated network connectivity across NSHE to further facilitate interaction and
access.!

3.5 About DRI Research Divisions ¢

DRI is organized into three research divisions. All research personnel are members of
one these divisions. The divisions at DRI are:

¥ Division of Hydrologic Sciences (DHS)
¥ Division of Atmospheric Sciences (DAS)
¥ Division of Earth and Ecosystem Sciences (DEES)

DHS has a strong program of research, development and education in the hydrologic
sciences. DHS supports the DRI mission by conducting research and educational
activities across hydrologic science. The mission of the DHS is to improve society's
fundamental knowledge and understanding of hydrologic systems and to encourage more
effective and efficient management of water resources. Graduate research assistants,
technicians, and information processing specialists assist the principal investigators with
their multidisciplinary research and education.

Through research and professional activities, DHS increases scientific knowledge, assists
in solving environmental problems, contributes to economic development, and improves
human health and welfare. Many DHS faculty also hold joint appointments in water
resource-related academic departments at the University of Nevada, Reno, and the
University of Nevada, Las Vegas, where they teach, advise students and direct graduate
student theses.

DAS research is accomplished through field and laboratory observation, theoretical and
laboratory analysis, and computer modeling at many spatial and temporal scales. This
work is conducted in response to the needs of public and private organizations for
effective environmental management.

DAS receives research funding from a wide variety of federal, state, and local
governmental agencies, as well as private industry, universities, and foundations.
Typically, over 100 funding sources sponsor DAS research within a single year. Federal
government agencies generally provide the majority of DAS funding; these include NSF,

2 Text largely derived from www.dri.edu
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DOE, DOD, DOI, NOAA, NASA, and EPA. DAS is home to several major programs,
including the renowned Western Regional Climate Center, the Nevada State Cloud
Seeding Program, and the Program for Climate, Ecosystem and Fire Applications. DAS
also supports various state-of-the-art laboratories including the high-elevation Storm
Peak Laboratory.

DEES formed organizationally following the merger of DRI’s Biological Sciences Center
and Quaternary Sciences Center. The division includes a remarkably diverse collection
of scientists, with a range of research interests and expertise that challenges any simple
categorization or single research focus. In the broadest terms, DEES scientists all
contribute to a greater understanding of the history and processes affecting landscapes,
the earth’s surface and its living inhabitants.

Researchers in the division have a unifying interest in the causes, mechanisms, and
history of landscape change over a range of spatial and temporal scales. Landscapes in
this context include the geomorphic surface environment, the soils mantling the surface,
and the vegetation and other biota (including humans) that inhabit and modify it.

3.6 About CAVCaM

In addition to divisions, DRI has four crosscutting, interdisciplinary centers that promote
inter-divisional collaboration. The existing Center for Advanced Visualization,
Computation and Modeling at DRI, otherwise known as CAVCaM, specializes in high
performance computing (HPC), advanced visualization and data analysis. The center has
new computing resources, a virtual reality facility and 3D printing. The center is staffed
by Masters of Science graduates in computer science and directed by a full-time director
with many years of experience in computing, corporate research and product
development.

The existing CAVCaM is based in DRI’s Computational Research and Visualization
Building (CRVB) at NNSC in Reno, Nevada. CRVB opened in 2009 and has been
recognized for its consideration of environmental impact as a Gold certified facility,
based upon the Leadership in Energy and Environmental Design (LEED) standard. High
performance computing and networking are maintained in a modern raised-floor facility
designed to accommodate contemporary server systems. The data center — like the
building in which it is located — has supporting infrastructure for heating, ventilation, and
air conditioning; electrical power; and networking to support needs. Another modern
data center with additional capacity is housed within the main building of DRI ‘s NNSC.

CAVCaM has played a leadership role in the ongoing and deepening DRI-IBM
partnership. This engagement brings IBM experts to DRI in both Reno and Las Vegas
almost weekly, sharing expertise in computing technology and environmental control.
The partnership is seeing the establishment of the Nevada Center of Excellence (NV
COE), a industry organization focused on energy technology and processes, which
recognizes the expertise and skills in managing water at DRI and throughout Nevada.
CAVCaM has been integral to the submission and granting of the IBM Smarter Cities
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challenge grant, which saw Reno one of the winners this past year. DRI through the
CAVCaM, was recognized by the IBM consultants to be the Technical Lead on the
implementation of a intelligent geospatial analytical and data management system for
promoting economic development of the region.

Facilities available to CAVCaM/AIC in CRVB are:

¥ Advanced @mputing: CAVCaM operates two IBM PureSystems computing
appliances: PureApplication System for cloud and high performance computing
and PureData for Transactions for scalable access to databases. DRI’s climate
modeling group operates 640 cores of a high-performance blade cluster.

¥ Data gorage: There are 300TB of online usable storage, fiber channel switches
and a robotic tape library.

¥ Visualization: The DRIVE6 VR Laboratory consists a3 mx 3 mx 3 m VR
enclosure or CAVE Automatic Virtual Environment (CAVE). There are six
projected surfaces that form the sides of a cube, lit with 12 Christie Mirage stereo-
capable projectors for 60 Hz per eye refresh. The image generator for DRIVE®G is
a cluster of 17 nodes. There are also a four-sided FLEX CAVE and several
stereographic single-display systems.

¥ 3D printing: A 3D Printer based on a ZCorp ZPrinter 650 is used for rapid
prototyping and physical mockup of physical models.

¥ Teaching CRVB includes a computer teaching lab for up to 24 users is suitable
for instructional classes requiring hands-on training.

¥ Networking: DRI maintains a 10 Gigabit per second Ethernet network within
each of its two main facilities in LasVegas and Reno.

¥ Offices: Principal Investigators and most other personnel have private offices.
Undergraduate and graduate students share space in cubicle pods, and post-
doctoral fellows mostly have private cubicles.

3.7 Transforming the Business Model

Successful models of outsourced R&D services can be found. The Battelle Memorial
Institute headquartered in Columbus, Ohio, The Fraunhofer Institute with facilities world-
wide, and SRI International (SRI) based in California are three examples of applied
research services organizations drive commercialization and favorably impacts economic
development.

The Fraunhofer Institute describes its services as follows:

¥ The Fraunhofer develops products and processes right up to commercial
maturity. Individual solutions are sought in direct contact with the customer.
The key objective of the Fraunhofer is to transform scientific expertise into
applications of practical utility.

¥ The Fraunhofer develops solutions of direct practical value to technical and
organizational problems and contributes to the wide-scale implementation of
new technologies. Companies of all sizes in the manufacturing and service
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sectors benefit from contract research. The Fraunhofer represents an important
source of innovative know-how for small and medium-sized companies that do
not maintain their own R&D departments.

An analysis in the UK (Reid, 2010), described Fraunhofer as undertaking “applied
research of direct utility to private and public enterprise and of wide benefit to society.
Customers span industry, service sectors and public administration. These Fraunhofer
Institutes develop and exploit new technologies by creating an infrastructure bridging the
needs of applied research with those of technology commercialization.”

Because of differences in the scale of the investment and other cultural differences
between Nevada and Germany, the proposed implementation of AIC is an adaptation of
the Fraunhofer model rather than an attempt at faithful reproduction. Our proposed
adaptation blends the creative and speculative approaches of academia with the more
disciplined and conservative approaches of industry. In further consideration of the lean
start-up, the R&D directions of AIC are driven by client demand, as determined by the
technological and commercial prospects that arise.

Building a pipeline of contract opportunities will require AIC staff to gather information
on the pain points of a particular business through client briefings and subsequent follow-
up. The technical team is then responsible for investigating and proposing solutions to
the prospective client. Often it is necessary to speculatively invest time and materials to
develop prototypes to win business, as commercial clients can be highly skeptical of
unsubstantiated proposals. Although the time to book business can be long and
sometimes unsuccessful, the approach continues to accumulate re-usable (software)
assets for use in technology transfer and other service opportunities. Some of the
proposed research services are human-driven while others are conceived as hosted
computer services.

3.8 Strengths

Emerging from an existing organization strengthens AIC’s prospects for early and
positive results. CAVCaM derives from the completion of a large federal contract with
the Department of Defense for virtual reality in security, training and national defense. It
now plans to embody this new applied research model and direct the enhanced physical
and human capital into sustainable commercial services.

CAVCaM also has been working on industry related technology projects that provide
evidence for viability for the proposed AIC. It is working with a defense contractor to
develop virtual re-creations of weapons launches using both modeled and computed data.
It is working with one of the top ten multinational corporations on developing visual
simulations of critical infrastructure to assist with remote monitoring of facilities and
analysis of alarm conditions. It works with engineering firms on recreation of designed
facilities, and it is working with NASA on projects involved in remote monitoring of
planetary sensors on robotic vehicles.
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Like all centers at DRI, CAVCaM already promotes crosscutting, interdisciplinary
research projects. It already has substantial physical facilities, and it has a staff that is
accustomed to developing reusable assets and working with the private sector. Through
this proposal, CAVCaM is organizationally transformed into a model research services
organization with an even greater business focus and an expanded mission to include
more core data science technologies.

Planning for this effort has been the result of many months of discussions, starting in
mid-2012, with the Technology Commercialization Office of GOED. Those discussions
have resulted in a business plan developed by the consulting firm of McElfresh and
Dunn. The objective of this proposal is to turn these plans into reality.
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4 Implementation and Impact

4.1 Economic and Social Factors

As a consequence of private sector focus on short-term results, government retrenchment
in science, and the flight of intellectual capital from academia to start-ups, there is a
growing need for strategic investment in R&D for the technology middle i.e., applied
science. This roughly corresponds to between TRL 3 and 7 on the federal government’s
Technology Readiness Level (TRL) scale.

Fortune Magazine says that data analytics is the fastest growing among fields in IT; and
the IT research group, Gartner, says that by 2015 US companies will need 1.9M data
scientists. That figure does not count the growth in jobs in data collection, sensor
installation and repair, networking, database management and domain analysts. If
companies are to consider starting, moving to, or remaining in Nevada, they will need
access to the skills and talent related to data collection, analysis and management to be
competitive.

4.2 Innovation Clusters and the Fraunhofer Model

If the world is so interconnected and anything can be sourced from around the world,
why would a business, company or industry choose to locate anywhere in particular?
That was a question answered by Michael Porter of the Institute for Strategy and
Competitiveness at Harvard Business School. Writing in the Harvard Business Review
[Porter, 1998], Porter concluded simply, location matters. Companies are more
productive and efficient when they are in a localized network of inter-connected
companies, called regional innovation clusters. In other words, localized business
ecosystems confer competitive advantage for those in the cluster, and promoting clusters
promotes business.

The Fraunhofer Institutes’ success in economic development can be attributed to their
role in promoting regional innovation clusters (Fraunhofer-Gesellschaft, 2013):

Regional structures with a global effecBthe concept of innovation clustrs

Linking skills and pooling resources are the right way to meet the challenges
posed by globalization and the increasing dynamism of structural change.
Knowledge-based industries, in particular, develop very successfully in regional
clusters, which facilitate knowledge exchange and generate a critical mass of
skills that complement one another. Geographical proximity between research
organizations, investors and companies can produce networks that lead to new
business ideas and the foundation of new enterprises.

Regional innovation clusters bridge the gap between industry and scientific
research. Successful clusters can stimulate the competition on the market, and at
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the same time create fruitful collaborations which ultimately benefit everyone
involved.

Impetus for regional development

A key element of the German government’s high-tech strategy is therefore to
promote cluster initiatives. In the “Pact for Research and Innovation”, the
Fraunhofer has assumed the task of conceiving and implementing innovation
clusters. Such collaborative ventures set themselves clear goals and define
milestones for their development. The purpose of innovation clusters is to pool
the strengths of a region and activate them to solve demanding tasks. In addition
to industry and universities, the networks include local non-university research
institutes that can make important contributions in relevant thematic areas.
Through this initiative, the Fraunhofer is providing impetus for the further
development of regional centers of excellence, and is supporting the regions’
skills and expertise. Innovation clusters will primarily serve as an instrument to
help develop existing strengths. The collaborations will generally be restricted to
within one federal state. Another important factor is how much money the
industrial partners and the state are willing to invest in new projects within a
region in addition to current expenditure.

4.3 Knowledge Innovation: Technical Focus Area s

The role of applied science is to translate fundamental knowledge into prototypes,
designs, inventions or solutions that can be commercialized by enterprises. The AIC’s
“product offering” is described as innovation services in data science and engineering in
support of intelligent systems and operations. Central to the disciplines that form the
core of the AIC is data-driven intelligence: be it derived from real-world data collection
or synthesized by simulations, be it serving the purposes of advanced automation or
enabling human decision support. The basis of the AIC includes integration of the
following related disciplines and their associated technologies:

Advanced analysis: Data that are collected from sensors or computed from simulations
are now so prodigious that whole new fields are emerging for the management, delivery
and analysis of digital information. The goal is not simply to collect data and to generate
information that can support actionable decisions. The data sciences are served by
technologies that include databases, storage systems, data mining algorithms, and high-
speed networks. Data intensive science is creating new opportunities for innovation in
algorithms and applications to process existing databases or analyze streams of newly
acquired data — for discovering patterns, correlations, and associations, which can be used
for prediction, sensitivity analysis, and response estimation.

To further establisldata science and engineering, one n@stploctoral fellowwith
experience and credentials in the figldl be recruited and hired

Cyber-physical systems. Combinations of microprocessors, sensors, actuators,
networking and software deployed for the purpose of automation are now being called
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cyber-physical systems (CPS). These are engineered systems embedded into an
environment for creating operational intelligence — operations that are faster, better, more
reliable, or more economical. The operational environment could be an electrical
appliance, a building, an unmanned rover, a smart meter, utilities, or a natural
environment such as a stream. Some of the challenges include developing extreme
reliability and an ability to respond with extreme immediacy, often called hard-real-time.
The linking of CPS as wide-area sensor-actuator networks or the integration of disparate
types of CPS is the next stage of technological progression, currently being called either
the “Internet of Things” or “System of Systems.”

To further estalish a cybeiphysical systems competenoge new postioctoral fellow
with experience and credentials in the fieldl be recruited and hired

High performance computing. High performance computing (HPC) is performance
driven computing for compute intensive, memory intensive or time critical applications.
It generally involves an integrated cluster of computers that can work simultaneously on
calculations through software adapted to control many processing elements within a
cluster of computers working in parallel. The adaptation of software to work in parallel
requires specialization in parallel programming, a skill in high demand throughout the
computing industry because most of the world’s software is not designed for
concurrency. The largest clusters of computers are often called supercomputers,
generally performing more than 100 trillion floating-point operations per second. These
systems support computer-based simulations that, because of the numbers of processors
and aggregation of the memory involved, can improve mathematical approximations,
increase the scale of the problems under study, or increase the resolution of the
computational techniques applied. They are used in predictive modeling, product
prototyping, systems modeling, and stress analysis. HPC is called out specifically in the
Governor’s economic development plan’ that calls for strategic technical diversification.

To further estalish acompetency ihigh performance computing@nenew postdoctoral
fellow with experience and credentials in the fieldl be recruited and hired

Advanced visualization. Computer visualization is the use of computer-synthesized
imagery to enhance visual cognition of digital data. Because vision is the dominant
human sense, visualization is an especially effective means of enabling data exploration,
discovery, and interpretation. Using computers to create (and change) visual
representations to enable human understanding is called human-in-the-loop computing
and is complementary to the more algorithmic and autonomous uses of computers,
discussed previously. Some of the technologies associated with visualization include
high-resolution displays, graphic processing units, user interfaces, virtual reality,
stereographics, 3D printing, and sensory tracking. An especially practical area of
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investigation involves the development of natural interfaces for stereographic immersion,
especially as might be applied to big data.

Becausef DRIOs stronexisting capattities in this area no new specificires are
currently planned; but the effobenefits from the availability aéxpertise in data
analysis CPS and HPC

4.4 Examples of Applied Research Services

The AIC’s “product offering” is described as innovation services in data science and
engineering in support of intelligent systems and operations. Specific opportunities
should not be presumed in the lean start-up approach, but rather should be formulated and
revised organically by prevailing client opportunities. A pragmatic interpretation,
however, recognizes the range of opportunities available before starting a venture. Below
are examples of projects of strong potential interest to either commercial clients or
federal sponsors. These non-exhaustive examples are organized into science themes.

Intelligent operations in urban and natural environments: monitoring and control

¥ Cyber-physical security of air and water resources using automated detection
involving video and non-video surveillance sensors. (Data analysis, geospatial
visualization and CPS)

¥ Integration of renewable energy sources into the electric grid with anticipatory
control based upon short and long term forecasts. (Data analysis, CPS and HPC)

¥ Remote monitoring of critical infrastructure or transportation networks with
computer aided analysis. (Visualization and CPS)

¥ Intelligent management and operations of utilities — energy, water, information.
(Real-time processing, information visualization, CPS and HPC)

Big Data computing in life sciences

¥ Integration and analysis of X-omics, where X=gen, prote, metabol, connect, etc.
(Data analysis, visual analytics)

¥ Rational drug design with toxicity assessment based upon molecular descriptors
derived from databases. (data analysis, HPC)

¥ Biosecurity threat detection using link analysis of loosely integrated public and
private databases (data analysis, visual analytics)

Autonomous vehicles/devices for geospatial intelligence and situational awareness

¥ Smart dust sensor and sensor-actuator swarms for continuous, wide-area data
collection (geospatial visualization, data analysis)

¥ Situational awareness in disaster management using autonomous aerial vehicles
(real-time processing, visualization, CPS)

¥ Remote control of an individual or a fleet of unmanned aerial, underwater or
terrestrial vehicles (CPS, high performance networks and storage)
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Cyber-engineering for automation and industrial control

¥ Rapid prototyping and simulated testing for advanced manufacturing (HPC,
advanced visualization, 3D printing)

¥ Adaptive industrial control of high throughput systems with adaptive supply
chain monitoring (CPS, HPC)

¥ Energy dynamics in buildings and infrastructure for consideration of urban heat
island effects (HPC, remotely sensed data analysis, and visualization)

AIC is also committed to assisting in skills development and other aspects of workforce
training. Subject areas that might be contributed to workforce development include
parallel programming on computational accelerators and central processing units, game
development, communication networks, and training in specific data and visual analysis
applications.

4.5 Impact

This venture is proposed as a new model for academic research that reflects the perceived
long-term effects of reduced government spending and cuts to education. The model is
conceived as an embedded organization within DRI that pursues business service
contracts like a consulting firm but with the openness and neutrality of a public
institution. As a non-profit, DRI will seek sustainability, yet providing affordable
services to business and industry that might not otherwise have access to resources. The
venture also becomes a face for other DRI faculty interested in pursuing such service
contracts, and it will support the rest of the faculty in their pursuit of traditional
government supported fundamental and applied research. Most importantly, the venture
will serve the community and is seen as a positive contributor to the economic vitality of
Nevada. Some of the broader impacts include the following:

Science — the emphasis on computing and information is specifically intended to lead
to new approaches to monitoring and managing man-made and natural environments.
An environmental link to human and animal health is an especially promising area of
pursuit having applications to biomedicine, agriculture and homeland security. AIC
also draws from the extensive capabilities in environmental science that is the is the
strength of DRI

Technology — the development of adaptive approaches to production, utilization and
generation of natural resources, especially energy, using computer prediction and
analysis. Nevada’s plan for Excellence in Economic Development (NV-EED)
specifically calls out high performance and cloud computing as a targeted sector for
Nevada.

Intellectual Property — patents (algorithms, designs) and copyrights (especially
software).
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Partnerships — supporting NV-EED for academic — industry partnerships to help
create critical mass in skills. DRI becomes recognized as a resource for business and
industry.

Jobs and skills — newly created technical positions at DRI and newly minted skillsets
for placement in local industry, aligning with the workforce development objective of
NV-EED.

Sustainability — DRI has a new revenue model to make this venture self-supporting
and new technology for faculty to conduct research

Prestige — DRI and Nevada become recognized for environmental computing,
automation, and data-driven discovery.

The existing CAVCaM already serves the community through its critical role in the
development of the infrastructure for the Reno Smarter Cities project. Through the AIC,
DRI intends to serve the state by supporting the Nevada Center of Excellence (NV COE)
through hosted data services, investigative analysis and technology training.

4.6 Return on Investment

Although different in specifics and scale, the AIC is anticipated to have the same positive
impact as the USTAR program in Utah. It will attract new talent and experts around a
concentration considered fundamental to the coming disruptors in knowledge technology.
It will develop and promote critical skills among existing staff so they can be effective
contributors to global technology upheaval. This competency will help serve Nevada-
based (and prospectively Nevada-based) companies to help make them more competitive
and thereby promote job growth. It will benefit Nevada’s urban regions through the
transformative impact of the Smarter Cities work involving the use of geospatial analysis
to support economic development, such as is being pursued in Reno.

The new AIC intends to be the technical resource for the NV COE — supporting hosted
services opportunities and supporting training programs in such areas as industrial control
and automation, sensor networks and data management.

Innovation and Intellectual Property (IP). P22097B302the form of new ideas,
processes and inventions will be critical to maintain and build intellectual capital in the
form of a technology pipeline. The Fraunhofer model relies on 30% operating expenses
from the German government to support base operations and, indirectly, to support more
high risk/high payoff opportunities. An initial Knowledge Fund allocation for the AIC is
an investment in the start-up of the new organization, but continued subsidy from the
State of Nevada would be justified by the economic impact of the AIC. This would be
supplemented by Federal resources, which would serve an innovation pipeline by
supporting speculative development and creative investigation. Such Federal funding still
needs to be pursued through proposal submissions, now backed by the increased vitality
derived from the Nevada investment but cognizant of the increased competition expected.
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Client-directed innovation will be the dominant strategy for the AIC to develop
intellectual property that has immediate commercial value. This is in contrast to many
academic institutions where research has historically been for theoretical and basic
science purposes rather than being client directed. Patents, whether shared with clients or
wholly owned by NSHE, will increase due to the increased focus on innovation and from
encouragement by the management of the AIC.

In short, kenefits to Nevada include nemtellectual property in the form of patents and
copyrights (as for softwareyjsible participation in the current upheaval in information
technologyand the associated recognition for excellencsupporting invention rad
solutions for business.

Technology Commercialization. Applied research, prototype development and ultimately
technology commercialization will be the significant drivers of economic and workforce
development. As technology moves out of the lab and into the applied/commercial world,
new products and services will be developed that are commercialized by client companies
and new companies that are established to exploit the technology. Licensing and sale of
intellectual property are another, potentially significant, revenue opportunity for the AIC,
not sufficiently exploited in current NSHE operations. As intellectual capital
accumulates and as the reputation of the AIC grows, paid subscription by companies for
early and preferred access to technology becomes and another revenue opportunity, one
very successfully exploited by Fraunhofer.

Nevada benefits frofees from the sale and licensiafintellectual propertya new
focus for revenue to help sustapplied science. Subscription fees fweferred access
to technologypsoftware, human resources, hardwaaad inventiorbare another
potential revenue source as tAEC builds intellectual capital, an approach used
successfully by the Fraunhofer Institutes

Workforce Development. Building regional domain expertise not only allows AIC to
attract clients, it attracts companies to the region that need a skilled workforce in
information technology skills and specific domain expertise cultivated by the NSHE
institutions. A skilled workforce also promotes growth among regional companies who,
in the past, may have directed their expansion out of state to find skilled workers. The
AIC intends to create or collaborate on certification programs to help develop a skilled
workforce. The primary effect of the creation of such training is the critical mass of
skilled knowledge workers and information technologists it develops, but secondarily it
leads to emergence of new and expanded businesses vying for access to skills in high
demand.

Companies are beginning to extract value from the multi-resolution analysis of big data,
and jobs in data and information technologies are growing rapidly. The United States
alone is projected to have a shortfall in 2018 of up to 190,000 deep data experts and as
many as 1.5M more who are decision-making practitioners, based upon current training
levels (Manyika, 2011). There seems no good categorization of this career path, but
many are calling this occupation knowledge worker, a term first attributed to Peter
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Drucker (Drucker, 1959), the business management academician who invented
Management by Objectives (MBO). Subsequently, Drucker noted:

The most important, and indeed the truly unique, contribution of management in
the 20th Century was the fifty-fold increase in the productivity of the manual
worker in manufacturing. The most important contribution management needs to
make in the 21st Century is similarly to increase the productivity of knowledge
work and the knowledge worker. (Drucker, 1999)

Not all of the newly trained workforce are seated behind computer screens. Skills in
supporting technologies are needed in industrial control systems (such as SCADA
systems), communications, sensor installation and repair. These are seen as training
programs that AIC can support in conjunction with NV COE and the colleges and
universities in Nevada.

AIC intends tacultivate knowledge workeesad information technicians by supporting
course development andggrams in conjunction with the acadermstitutions and NV
COE.

Start-up Incubation, Innovation Clusters and the DRI Research Park. A key factor to
driving innovation-based economic and workforce development throughout Nevada and
the region will be the incubation of new technology companies.

The DRI Research Park is a potentially valuable asset that can be a significant factor to
attract new technology start-ups to Nevada. Start-ups need certain core facilities: offices,
conference rooms, laboratory space, professional services, and others. Access to high-
performance computing capabilities will be a valuable asset to these companies and will
be a significant differentiator in Nevada.

By bringing technology companies in close proximity to one another, cooperation and
cross-fertilization are potentiated, driving growth and economic development.
Throughout the country, research parks have grown up, adjacent to research institutions
and these have driven significant regional economic development. This is supported by
the successful model at USTAR, where access to USTAR professors and other University
of Utah faculty have successfully attracted and initiated high technology companies.
USTAR is the Utah Science, Technology and Research Economic Development
Initiative, considered a highly successful economic development plan for Utah
(Blumenstyk, 2011), begun by passage of Senate Bill 75 in 2006 with $19M annual
funding and $160M for anticipated facilities. The legislative mandate called for
developing 422 new companies, 123,406 new jobs, $62 billion in salaries over thirty
years for Utah.

The DRI Research Park also can serve as a hub for the growth of regional innovation
clusters (RICs). RICs are “geographic concentrations of interconnected firms and
supporting or coordinating organizations”. Like eco-systems, RICs require renewable
supply of resources to make the system thrive — skilled labor, access to materiel, access to
distribution networks. The important aspect is that there is strength and resilience in the
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community/cluster, compared to an individual business that makes the cluster desirable
from an economic development perspective. The AIC offers a means to nucleate RICs
associated with high technology. As noted previously, cultivation of the RICs has been a
principle goal of the Fraunhofer Institutes.

Nevadabenefits from support of business and industrthkyAIC through the
availability of advancedechnology service®er businesseand the nucleation of
regional innovation clusters, making for more competitive and rest@mimerce.

Financial Return. A critical indicator of return on any investment is financial return. This
is discussed in more detail in the next section. Financial return is considered new
revenue from either booked services (both hosted services and contract R&D),
technology transfer, subscription fees and possible facilities/real estate revenue (in the
case of DRI Research Park). Additional details are discussed in the Financial Projections
section.

Summary Revenue Projections for Years 1 and 2

Contract Technology

services Grants transfer Subscription Facilities
"678!% $618k $0 $0 $0 $0
ne78!( $755k $400k $100k $10k $50k
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5 Strategy and Operations
5.1 Financial Model

The funding formula for AIC Fraunhofer with 30% of revenue from public sources,
including grants and research contracts, and 70% from private sources, including applied
research revenue, patent license fees, etc.

The direct revenue to AIC from applied research and development services is only a part
of the immediate economic impact. The multi-disciplinary approach envisioned under
this plan will also drive commercial opportunities to all the divisions of DRI. As
discussed earlier, information technology has the ability to enable and enhance all
technologies.

5.2 Implementation Plan

The business plan prepared by McElfresh and Dunn for AIC recommends the “lean-start-
up” model (Lohr, 2010). The lean start-up model is intended as an adaptive approach
leading to early organizational self-sustainability. Rather than exhaustively refining
product for an assumed market, the organization works with customers to understand
their needs, iteratively developing solutions that guarantee a market for the products and
services being developed. This style of organic growth allows new ventures to respond
and pivot to market conditions.

The first and most critical step in implementing this plan is to initiate an active and
aggressive business development effort. Through direct outreach to potential clients,
opportunities will be uncovered for not only AIC, but DRI at-large. To be successful,
this effort must be led by an experienced business development professional with
significant commercial technology experience.

The current staffing of CAVCaM is sized for the current level of funding and considered
insufficient to execute this aggressive business model and deliver services on a
commercially acceptable timetable with additional human resources. Funding by the
Knowledge Fund enables AIC to add key technical positions; a post-doctoral fellow in
High-Performance Computing, a post-doctoral fellow in Data Analytics, and one in
Cyber-physical Systems. A new developer and both graduate and undergraduate students
helps the entire model scale with new business. These key roles will allow rapid
expansion of capabilities and the ability to deliver on contract opportunities.

As opportunities arise, it will likely be necessary to upgrade equipment and software. It is
expected that in the first year additional hardware and software will be required to deliver
on new contracts. Again, however, these expenditures will be driven by high-probability
customer demand.
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5.3 Metrics and Milestones

In the interests of innovation-based economic development, the AIC commits to
supporting the following GOED efforts:

1) Applied research and development
2) Business attraction and expansion, support for existing Nevada industry

As indicators of performance, the following metrics are proposed for semi-annual review.

Metric Y1l Y2
%+@I1?68!0H!31G7;B!H7;@CB5!DAXGBUIBIBC'H6CCO14F!/386A!| ) ! $!
(-'=@I1?68!0H!?@432644!72A!B6;/23;7C!14@GG08B!/3864 (! $!
)-1=@1?68!0H!?@432644UB6;/20C0<5!;02H6862;64!7AA86444 *! *1
*1=@1?768!01@43264464!72A!0B/68!08<723Y7B30241102B87;| (! )!
#-E@I1768!0H!4G67_32<!62<7<6162B4!72AIG@?C34/6A!108 4 #! "
+-E@I1?68!0H!B873232<!4644302!H08!108 HO08;6!AB96C0GI67 (! *1
-1=@1?68!0H!32B6824/3G4!G8093A6A (! )!
-1=@I1?768!0H!40HB1786!G80<8714!;0G583</B6A (! )!
&-E@I1?768!0H!PR!A34;C04@864UG7B62B4'H3C6A % +l
%$2@?68!0H!OKP!32B68A34;3GC32785!;,0CC7?7087B3024!H( )! +l

%9%H0@2B!0HMAA3B303BG62@6!<62687B6AIB/S0@</">!3296| |+%' || |## |

%(-£@1768!0H!<872B!G80G047C4!7@B/086AU4A@;,644H@C | ,U(! &UA

%)-£@?68!0H!VV0?4!,867B6AU4796A #l ($!

%%1a801B/!32!EBY C!32A@4B85!4G024086AIBENETRO62@6 | |+%' || |## |

%#-1=@1?68!0H!?@43264464!86C0;7B32<!B0!3c!/A@6!B0O!'> | % (! B

%+-1=@1768!0H!?@43264464!86C0;7B32<!B0!9B;323B5!0H!O| % %

%,-1=@1?768!0H!;01168;:37C3Y6AURIRB4!H80IIIPT $! )!
%'-1=@1?68!0H!IPT!I4G@EB!:01G72364 $! %
Notes

1. Hires are expected to be completed in the first year. See section on Organization
and Management for further description about hiring post-doctoral fellows and
transitioning them into impact faculty hires.

2. See section on Organization and Management. Hires are expected to occur in the
first year. More senior positions can take up to six months for a successful
search.

3. Business and industry conference in Reno and especially Las Vegas provide
opportunities to reach as very wide number of business. IBM alone holds more
than eight industry and business conferences in Las Vegas
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10.

11.
12.

13.

14.

15.

Working with the Regional Development Authorities (RDAs) for new business
prospects, the Chambers of Commerce for established local businesses and
industry trade groups provides many opportunities to contact and present to
prospective clients.

Published works can be peer-reviewed journals, but the primary opportunity to
impact people, organizations and businesses is through social media, internet,
news outlets, and trade publications.

This can be informal education offered to organizations (such as the Young
Professionals in Energy) and seminars for students. Certificate programs and
formalized workforce education programs are likely to be organized though the
NV Center of Excellence. Expert use of telemedia to offer courses and reach
training candidates should become strength for AIC. Note that even though some
faculty members teach within the NSHE system, DRI is not missioned as a
teaching institution. Education and workforce development becomes a new role
for DRI, a direct consequence of the Knowledge Fund investment.

These are primarily intended as student interns who work in the AIC on
development projects. Students are exposed to business meetings, business
development methods, but most importantly gain experience in product-oriented
software engineering. They learn to develop software programs as a team, not for
homework assignments but product-ready assets.

Efficient management of reusable assets is critical for services organizations to
minimize development overhead.

Writing disclosures requires a certain mindset. It can be encouraged with reward
mechanisms — a strategy used at IBM, which has for many years held the record
for number of patents awarded annually.

The divisional program coordinators will be the prime drivers of internal
collaborations, not only on proposal opportunities but also for contract services.
This includes service contracts only.

AIC commits to one major proposal in each of Y1 and Y2. In addition, each
Innovation Fellow and each program manager will be expected to submit at least
one additional proposal for a total of seven per year, including multimillion dollar
proposals.

Technical job creation is difficult to project but the given value assumes that as
businesses benefit from AIC services, they hire more individuals. Further, as the
NV COE matures, AIC’s role becomes more impactful to job creation.

In addition to contract services, total revenue can include technology transfer,
facilities/real estate leases and grants. The numbers given — because they are two-
year estimates — include no technology transfer in Y1 and $100k in Y2.
Technology transfer is based upon real and perceived value of IP, This can be
software licensing, but could be sale of IP (including pending patent applications).
Software licensing is considered a dependable driver of such income and has been
used as the principle contributor here.

This figure is based upon success of certain accelerator companies and the RDAs;
this is likely a conservative estimate
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16. Because of excess capacity in commercial real estate, locating businesses
proximate to DRI Research Park (as opposed to within) might be a means of early
success until an anchor tenant for the Park is found.

17. These are software assets or other IP that becomes commercialized, either by a
private entity or by DRI.

18. These numbers count numbers of companies founded based upon developed
technologies and expertise in the AIC.

The following table represents the two-year milestones for AIC.

Impact faculty hires M/866!G04R);B087C!H6ETTAC6AIR04B
A0;B08C!dP22097B302!>6CC014e!13CC!?¢
162B086AE/2A!1697C @ 7B6M87243B302!B0!
BIG7;B'H7; @dB343B3024! 7HB68!B10!567!

Student hires JB!IC674B!B10!4B@A62B7EB86340 3BBA!
67;/'5678V2A162BO86AB0!744B!32!
A696C0GI62B!7;B393B364E!1/H3a;L@3
6XG68362;6!72A1261!4-13CC4

Faculty development >@2A4!786!7CCAHBBKP!'H7;@CB5!B0!/6C
A696C0G!B6;/20C0<364E!H7;3C3B7B6!B8"
864678;/'6HH0O8B!B/7B!4&IPEGO8BIHO8B4-

MO0!4@GGO08B!B/6!09687CC!6HH08BA4!32!A
Research 72A62<3266832<E!HG@E 76! 7A972:BA
¥ O7B7!727C5434
¥ T5768G/543:7Cl454B614
¥ S3</IG68H08I72:6!:0IG@R32<
¥ JA972:6Al934@7C3Y7B302

Grant applications JIBOB7C!0H!46962!261!<872B!7GGC3;7B3(
4@7?I13BB6A!H80I1'13B/!JPT!4B7HH!08!;008;
?5IB/6!JPT!A39234B@0G80<871'1727<684

Businesses served JI323I@I1'0H!63</B@43264464113CC!?6!B’
HO08!G78B2£G!08!32B687;B302E!0H!1/33(E
C67AIB0!12611?7@432B4%! 72A1)!132W\(-

Infrastructure P2H874B8@ @326 786T2A!40HB17§aBCC
?6!7;L@386GRA!I324B7CC6A!BOI4@GG08B!
KhO!6HHOBB2434B62B!13B/!B/6'/@B738 G!
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7GG807:H

Intellectual property =61!40HB1786!7446B4!13CC!?6!A696C0G¢t
7;;,08A72;6!13B/!7;,6 GB6A!40HB1736!
62<3266832<!G832:81BCEE/4B!43X!261!
40HB1786!7446B4!786!72B3t3G7B6A-

5.4 Organization and Management

In consideration of the lean start-up approach, the organizational structure of AIC is
conceived as a nimble technical core embedded within the larger research structure of
DRI. AIC’s organizational structure is diagrammed in Figure 2 (below). As indicated,
the entire organization reports to and is directed by the DRI Vice President for Research,
who has formal reporting responsibility to the Knowledge Fund.

The technical core of the organization includes programmers/developers, new post-
doctoral Innovation Fellows, a newly hired project manager and a Technical Lead. AIC is
operationally integrated into the research divisions through dedicated Program
Development Coordinators, one for each of the research divisions. Subject matter
expertise as might be required from the research divisions for particular projects is
coordinated through the Program Development Coordinators (PDCs), as are grant and
business opportunities relevant to the mission of their respective divisions.

A business development professional (to be hired), considered indispensible in contract
services organizations, is charged with generating and booking new business. The hired
individual is personable with broad and deep business skills. This individual has
experience and knowledge in high technology, capable of interfacing with prospective
clients for both services and licensing opportunities. Preferably the individual also has
access to a network of prospective private sector and industry clients. On the
recommendation of GOED, AIC also appoints an external advisory board. Like program
managers, the external advisory board has a facilitative role, in this case connecting AIC
to the business/technology community and creating access to even more prospective
clients and partners.

The Technical Lead for Analytics and Computation (TLAC) directs day-to-day
operations for AIC. For the AIC to fulfill its goals, this individual must have training and
experience in advanced computing and informatics, significant managerial experience,
and intimate knowledge and experience in product development. The TLAC has primary
responsibility for managing the technical team and coordinating the timely delivery of
research and development objectives. This individual also directs the distribution and
management of budgets and works with the rest of the organization to set development,
training and intellectual property objectives. Assisting the TLAC in reporting
responsibilities, coordinating briefings, managing schedules and assuring proper follow-
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up with clients is a project manager. The project manager also serves as the “storefront”
for the organization, being the voice or face in initial contacts with prospective clients.

VP
Research

O Figure 3. Organizational structure of AIC. The entire
organization reports to theDRI Vice President for
Research. Theorganization is structured inthree layers

O O Q | O O that include a program developnent and advisory layer,

a technical management layer ana@ technical R&D

DEES DAS DHS Business External :
Prog Dev Prog Dev Prog Dev Dev Advisors delivery team.
Technical Project

Lead Mgr

Student Innovation Developers/
Interns Fellows Programmers

The three Innovation Fellows, upon being hired, will work with the TLAC, divisional
program development coordinators, and the business specialist to establish priorities and
help direct business opportunities. Each fellow is expected to build competency in the
discipline for which they are hired: CPS, HPC, data analysis. Each also assists in
booking service contracts, essentially serving as technical sales specialists. Once business
is booked, the appropriate fellow mentors a developer and/or a student in readying a
deliverable. In this way, each fellow should be capable of managing a cohort of projects
in addition to supporting grants, generating IP, conducting training classes, and assisting
in business development. The Fellows receive mentoring from the TLAC — their direct
supervisor — and the VP for Research, consistent with traditional post-doctoral mentoring
plans. After two years, Innovation Fellows can be considered for faculty appointment as
“impact faculty” to AIC. Should another round of Knowledge Fund support become
available, such funding could be used to hire new Innovation Fellows. The new impact
faculty could mentor those fellows, expanding the scope and scale of innovation.

The three divisional coordinators are the interfaces between AIC and the research
divisions. These individuals, referred to as PDCs, have intimate knowledge of the skills
and activities in their respective divisions through frequent interaction with their
colleagues; they have general knowledge of the disciplines core to the AIC. Through
familiarity with the divisional research portfolio, each coordinator develops a program in
computational and data science that endeavors to serve all the members of his/her
division, while also supporting the mission of the AIC. The coordinators cooperate with
each other, with the business development manager, and the TLAC on joint projects.
They also independently pursue revenue opportunities having value to their home
division — through contract services but also through research grant proposals relevant to
the AIC. Each coordinator is expected to lead at least one participatory grant proposal
per year. Coordinators also assist in business development briefings, help diffuse digital
skills through their division, track deliverables for projects, help with reporting, promote
IP and technology transfer, track funding opportunities, cultivate relationships with
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program managers in sponsoring agencies, promote external visibility, and generally help
advance the metrics on of the AIC.

5.5 Funding Request

Technical Lead

Business Development Director
Divisional Program Coordinator (DHS)
Divisional Program Coordinator (DAS)
Divisional Program Coordinator (DEES)
HPC Innovation Fellow

Data Analysis Innovation Fellow

CPS Innovation Fellow
Programmer/Systems Administrator
Graduate student interns

Project Manager

Development Expenses

Travel

Development Equipment

Capital Technology

Software

Faculty Partnership

Total Budget

5.6 Additional Funding

YEAR 1! ! YEAR 2!

! ! ! Il ! ! ! !
Salary | Benefits| Months | Yearly | !| Salary | Benefits | Months | Yearly
DI02B/CHH (monthly)
v+, BS% H 137,816 | O+E*HO | E++h H 144,707
WBSH B! %(-$ 246,288 | UWESS +EHY  %(-$ 258,602
%(E%,  H#E,+! )-$! 54610 ' %)ES)!  +ES$+ )»-$! 57,340

B4 B )-$! 38483 ' &E%! *E(% )»-$! 40,407
&E(&B *E)@& )-$! 40,857 | RE##  *E#*4 )»-$! 42,900
JESY (ER# %($ 121,140 | L ESY  (#&#  %(-$ 121,140
JESY (E&# %(-$ 121,140 | L ESY  (#&#  %(-$ 121,140
JESY (ER# %(-$ 121,140 | L ESY  (#&#  %(-$ 121,140
4o+l (BE$'! %(-$ 90,898 | HEX(M  (#( !  %($ 95443
4BSY  (W# %($ 62,580 | #BSH O#  %(-$ 62,580
CBSY  (B&!  %($ 79,164 | E#  (S(!  %($ 83,122
| ! ! ! ! ! !

! ! | 100,000 ! ! | 100,000

! ! | 50,000 ° ! ! | 50,000

| ! ! ! ! ! !

! ! | 40,000 ! ! | 40,000

! ! | 100,000 ! ! | 100,000

! ! | 60,000 ° ! ! | 60,000

! ! ! ! ! ! !

! ! ! 70,000 ! ! | 70,000

! ! ! I ! [ [ [

! ! $1,534,116 ! ! ! $1,568,521

M/686!13C6&1;68B7H210A64B@2H@2A6A!,04B4!7440;37B6AIIZERB/G3RIF2A!
B/6!@46!G885X34B32<!32H874B3d) B@EH!;02B83? @B6KIKBOIPT74!32 32A!

4@GG08B!H08!B/6!@B0OV6;B
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5.7 Financial Projections

Three lines of funding are considered. The primary source of growth in funding will be
from the new post-doctoral hires. They will contribute new licensable assets and billable
time. It is expected that hiring qualified personnel could take up to six months for some
of the positions. Since these are the revenue generators, there is a delay in revenue before
they are even partially productive. Our projections foresee these resources attracting
25% of earning potential (salary + benefits + overhead) for half of the year. This amount
roughly doubles in year two. In year three, we have assumed additional Knowledge Fund
support could allow the hire of new post-doctoral fellows and the transition of post-
doctoral fellows to faculty, roughly doubling the previous revenue. Billable time is not
expected to exceed 50%, consistent with the time needed for prototyping and business
development activities.

Researchers not formally part of the center (existing faculty) benefit from the expanded
capabilities. Our projections only include work in support of services contracts and do
not include new successful grant applications impacted by Knowledge Fund, which
would increase the estimated forecast even more. The growth in this line assumes more
faculty engaged in more projects. The final line item considers the existing staff of
CAVCaM and their revenue potential of approximately $400K per year, a figure which
currently seems achievable. This line item is formally part of AIC because the line might
well disappear without Knowledge Fund support; it is appropriately included as
additional revenue.

Revenue Projections

! Year1 Year 2 Year 3 Year 4 Year 5

! ! ! ! ! !
New hire revenue N%)%E#S 1(+ SE$SE  #(# ES$Y  1+)$ ESSY |%ESHBSSS
New revenue (existing faculty) I E#SS!! OSHESS  JH(ESSS! ESS!  +E"S !
Current Initiatives *$$ ESSE 1SS ESSY 'S ESPY PSP ESPY ]SS ESY

! ! ! ! ! !
TOTAL $618,750 $765,000 $1,177,000 $1,332,400 $1,812,880
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6 Conclusion and Outlook

In 1959, the year DRI began its original mission of the “management and understanding
of Nevada's arid land resources”, the smallest computers were the size of large rooms and
the first commercial transistors were mostly found in pocket-sized radios. Then, a
mission dedicated to the neglected study of deserts, which define much of Nevada, was a
sufficiently noble charge. But DRI and computer technology have changed.

Today DRI is a recognized leader in the study of all types of environments around the
world. Digital technology has also changed, radically reshaping scientific disciplines and
methodologies. Science is now a global enterprise, computer science is a science, and
electronic mock-up (simulation) is peer with theory, observation and experimentation as a
pillar of science. And those transistors that enabled pocket radios are now pervasive,
etched by the millions into silicon chips and powering computers small enough to be
placed inside pockets.

What significance is the technology upheaval to DRI? While the world needs
environmental science and engineering more than ever, DRI must adapt to the changing
technology landscape and to an increasingly competitive funding reality. DRI must
compete for shrinking public sector research funding with institutions that have greater
breadth and greater investment in technology. It must cope with the redirection of federal
dollars to high technology and manufacturing, while coping with the elimination of
federal initiatives and the reduction in federal funds for academic research. Expertise and
equipment for computing, visualization, simulation, automation, robotics, networking,
sensing, parallel programming, and data analysis are the skills and tools necessary for
innovating environmental and societal solutions, necessary for a sustainable future both
for DRI and for Nevada.

What significance is the technology upheaval to Nevada? Currently Nevada is on the
wrong side of a growing digital divide. In the Milken Institute’s Technology and Science
Index by state, Nevada ranked 46™ in 2010 and has since fallen to 47" place in the 2012
report (Klowden, 2013). Based upon seventy-nine indicators relative to population, the
Index is a benchmark of science and technology capabilities as well as the broader
ecosystem that contributes to job and wealth creafibw.most recent report found
strong linkage between the Index and a state’s economic performance concluding, “The
overwhelming trend this year is that technology and science are leading the economic
recovery, and as a result, competition among the states is getting tougher.” The
implication is that states potentiating the highest success in science and technology will
continue to distinguish themselves economically from those not as welcoming to
technology innovation. The report further notes that the threat to the economic vitality of
under-performing states is exacerbated by the rising competitiveness of other nations.

DRI is a positive contributor to Nevada’s technology capital, both physical and human.

Beyond the legacy of contributions to environmental science and technology at DRI,
there have been impressive demonstrations using digital infrastructure that show the
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value of digital approaches to science through computation, virtual reality and analysis
involving DRI at-large and particularly the existing CAVCaM. Even with limited staff
and a small budget, the results have attracted the attention of the business community.
There are current service contracts with a major engineering firm, a large manufacturing
conglomerate, a large defense contractor, as well as a growing pipeline of pending
service opportunities in various stages of business development.

From these modest business engagements and with help from the Knowledge Fund , DRI
through AIC will recharge its own physical and human capital in digital technology to
maintain its competitive edge and grow engagements with the business community. The
proposed transformative strategy has two inter-related thrusts. First, it stands up an
organization that is tasked to pursue commercial services opportunities as a primary
revenue stream. With this model, DRI grows its small commercial successes into a
viable research services practice that is beyond self-sustaining; it contributes positively to
DRI’s bottom line. This new services practice will form the basis for a commercially
viable venture that combines the sensibilities of business with DRI’s inherent culture of
innovation. Second, DRI research faculty will be afforded access to expanded expertise
and advanced computing facilities to support new research methodologies and new
funding opportunities, consistent with the changing technology landscape.

The tactical plan for AIC adopts the lean start-up strategy of committing resources on the
basis of market opportunities. As conceived, the new start-up organization maintains and
directs development of institutional digital assets (data and software) that can be reused
in commercial services, and similarly help promote systematic accumulation of
intellectual property. Persistence of assets requires a responsive, directed staff of
innovators, developers and support staff having flexibility to pursue and secure external
business contracts while concurrently collaborating with divisional research faculty on
public sector grant opportunities. The organizational structure has a core of
programmers/developers, new post-doctoral Innovation Fellows and support staff
including a business development professional, directed by a center director. Successful
Fellows are intended to become Impact Faculty hires. The AIC is operationally
connected to the research divisions through dedicated program directors from each
division. The entire organization reports to the Vice President for Research.

With this plan and an outlook for sustainability, DRI is empowered to help move Nevada
forward with innovation-based economic development through a greater focus on public
service and private sector engagement. AIC becomes the embodiment of the reinvention
of the academic research enterprise, supporting the enhanced physical capital with
augmented human capital. Conceived as an academic program operating as a business
enterprise, AIC is intended to develop reusable assets and grow revenue from technology
transfer of intellectual property. AIC also is missioned to assist in workforce
development by diffusing technology and skills that promote jobs and economic vitality.
It serves businesses with a contract R&D services organization to enhance commercial
competitiveness and further stimulate job growth.
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7 Appendix. Question s and Answers about the AIC

7.1 What is the AIC?

The DRI request from the Nevada Knowledge supports the establishment of a formal
innovation services organization known as the Applied Innovation Center for Advanced
Analytics (AIC). The new organization primarily engages in contract R&D on behalf of
businesses and organizations by adopting a business model similar to Battelle, SRI,
Xerox Parc or Exponent — all successful contract R&D organizations. The core
capability of the new organization is applied data and computational analysis, arising as
an expansion of the capabilities and business approach of the former CAVCaM. By also
drawing on the broader DRI expertise, the new Center further expands its scope to
include services in intelligent systems for environmental resource management. The
goals of the AIC are three-fold: 1) to spur economic development in the region by
enhancing regional competitiveness, 2) to grow a critical mass of skills in information-
based technologies, and 3) to develop and promote an alternative model for academic
institutions, which can be expanded and replicated throughout NSHE.

7.2 What is the business model?

As areas such as big data, real-time forecasting, simulation, and intelligent automation
grow in demand, there is a risk that such technologies and the associated skills are not as
accessible to Nevada companies as in Silicon Valley, for example, putting existing
companies at risk and creating a disincentive for new businesses to relocate here. The
AIC offers access to high demand expertise, advanced technologies and instrumentation,
digital assets and infrastructure, and intellectual property. The new organization at DRI
serves as a cost-effective approach for inventors, entrepreneurs, start-ups, small
businesses and even regionally based industries to seek solutions to data related problems
or to augment their internal expertise. The AIC can analyze results to discover patterns
and irregularities, or create custom solutions for clients. With each successful
engagement, clients become partners helping to grow innovation clusters and enhance the
capabilities of the AIC.

In a new approach for DRI, the AIC will identify and engage prospective clients by
engaging the services of an experienced business development professional and
coordinate projects through a project manager. By directing the business development,
promotional activities and contract management to specialized professionals, the
scientific staff can direct their energies to engaging with clients and delivering results. In
this way, AIC adopts selected best practices of successful contract services organizations
to improve operational efficiency.
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7.3 How does the AIC derive revenue?
Revenue to sustain the AIC and DRI arises from five sources.

1) Contract services from AIC staff and other DRI faculty

2) Hosted services using DRI infrastructure

3) Increased and enhanced proposals for research and development grants

4) Technology transfer, commercialization, licensing, spin-outs

5) Subscription fees for partnering and/or access to know-how and technology
Other forms of engagement such as co-development and revenue sharing can be
considered as appropriate.

In general, the new hires funded by the Nevada Knowledge Fund become revenue
generators for the AIC, allowing each contract dollar received to be returned to the
organization thereby enabling the organization to scale as needed.

7.4 What market or gap analysis has been done?

The AIC has not conducted independent market analysis. Instead, the AIC has considered
the collective wisdom of consultants, industry analysts and policy organizations such as
McKinsey, Brookings, Organization for Economic Cooperation and Development, and
Forrester Research, all of which are advising that digital technology driving Industry 4.0
and Big Data are poised for significant disruption. On the basis of growing corporate
investments, the impacts should be profound and pervasive. Opportunities should
therefore abound here in Nevada, but the specifics of the opportunities are less clear.

This is why the lean-start-up approach seems well adapted to a technology services
venture.

The lean start-up methodology (Blank, 2013) is an emerging approach to launching
ventures amidst the technology churn of the innovation economy. The methodology
asserts that most business plans for new ventures are flawed from the start. Plans
erroneously seek incontrovertible validation through insular analysis that locks in
business decisions before approaching the first customer. For the lean-start-up, the
business plan is a work in progress with parallels to scientific investigation. The
methodology advises starting with a business model (not a plan) on the basis of good
background work and then developing testable hypotheses. The venture then begins to
engage customers — viewed as experiments that help validate or refute the hypotheses —
leading to an evolving or radically altered (called pivoting) business plan. The AIC
business model includes access to business professionals to help find and navigate to
opportunities.
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7.5 What are the strengths, weaknesses, opportunities and
threats of the new AIC?

Strengths. A significant advantage of the AIC is its evolution from CAVCaM, which
provided experience working with industry clients, enabled a partnership with IBM, and
helped foster recognition for the endeavor through projects such as the Smarter Cities.

In many ways, the establishment of AIC is a strategic pivot to larger opportunities
provided by data analysis, high performance computing, cyber-physical systems and
advanced visualization over virtual reality alone. DRI’s many years of experience
operating without significant government support makes it a uniquely qualified to host
the AIC. The involvement of the broader DRI with access to infrastructure and processes
for working with contracts and access to broader faculty expertise enables the new
organization to scale and increase the domains of subject matter expertise.

WeaknessesChange, truly transformational change, can be difficult at any organization.
Many business ventures that arise in academia spin out as separate entities because
academic research institutions have rigid, legacy investment in protocols, processes and
infrastructure tied almost exclusively to basic research funded from the federal
government. Organizational structure, distribution of funds, investment strategy, hiring
policy, salary, and performance evaluations are just some of the barriers to creating a
nimble, business-like organization from within an academic institution. Moreover, as
reduced federal funding squeezes institutional budgets causing hardship among
researchers, the tendency to dilute the resources or to accomplish too much can be great.

Opportunities. Beyond becoming a sustainable organization providing research services
to business and industry, the AIC has the potential to serve as a change agent for
economic development. It can coordinate activities among various state and municipal
agencies, semi-private organizations (e.g., the regional development and planning
authorities), business organizations and individual businesses. In this way, AIC can raise
awareness and stimulate investment in cyber technologies, creating innovation clusters in
various digital applications and a regional competency. AIC can lead by example in the
creation of intellectual property and so develop a new revenue stream. It endeavors to
catalyze expansion of digital technologies among DRI faculty and so help advance
environmental science. In the end, AIC serves as a new sustainability model for
academic research institutions.

Threats. A serious threat to the success of the AIC arises if the pundits are wrong — that
is, there is no technology disruption leading to demand for data analytics of the scale
predicted (considered unlikely). It is also plausible that the economy could revert to the
hardship seen in 2009, resulting in too few companies landing in Nevada and local
companies too risk averse to invest (possible, but inconsistent with current evidence for
growth). More realistically, there are unique challenges trying to emulate the private
sector — where the priority (money) is clearly defined — within a public institution
where the priorities are more diverse. The need to accommodate multiple constituencies
can be a continuing threat to the strategic integrity of the venture. Similarly, resistance to
change threatens to dilute the intended transformative impact of the AIC by trying to
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accomplish too much with too little. Likewise, the pressure to accomplish much in little
time can create impatience with the almost certain need for corrective adjustments
misconstrued as failure.

7.6 What are the plans to promote skills training  ?

As a non-degree granting academic institution, DRI is focusing on enablement of
companies as the primary deliverable in an eighteen months timeframe, while
acknowledging that building regional skills is necessary for maintaining persistence to
the positive results from the AIC. Through informal education developed through
seminars and workshops, the new hires will work with existing faculty to promote
diffusion of competencies throughout DRI and to the community. Although, no
resources are specifically allocated in the incubation phase, we plan to explore certificate
programs and on-line educational resources to promote skills training. Outreach to the
public school system is planned to help promote career orientation in intelligent systems.
We do plan to work with the colleges and universities to develop programs that help
deliver qualified personnel to the AIC and to clients and partners. Finally, a very
effective approach to scaling the skills development in the region is to work with
companies to develop their own training programs.

7.7 What assumptions were used in the projections for the
return on investment?

This answer refers to the tables in Section 4.6 and the 5.7 in the proposal.

The AIC seeks funding for hiring six new personnel, four of whom are technical and
considered revenue earners. These four personnel have a cumulative maximum revenue
potential (MRP) of about $840,000 equal to their cumulative salaries times a
multiplicative factor of 2.5. This would be their expected earnings potential if they were
to fund completely their own salaries plus benefits at DRI at commercial indirect cost
recovery rates. We have conservatively assumed more realistically that the four new
hires will only recover about 15% of their MRP in year one and about 30% in year two.

The line Current Initiatives in the table of Section 5.7 references existing CAVCaM staff
already bringing in about 80% of the MRP, and we assumed this amount ($400k)
continues. In the same table, existing faculty refers to non-CAVCaM staff earning from
AIC derived projects. We have assumed that the investment of $140,000 for funding for
other DRI faculty has a slightly greater than equal return on investment, estimated at
$192k cumulative from two years. Altogether, the return on investment from the three
line items amounts to $1.38M cumulative for years one and two.

On the basis of funding Program Development Coordinators for each of the three
research divisions, three Innovation Fellows and one Technical Leader, we are
committing to a minimum of seven new research proposals, of which we plan to win
four, for a modest estimate of $400,000 total. Our estimates of revenue from technology
transfer ($100k), facilities fees ($50k) and subscription fees ($10k) are merely targets.
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Technology transfer includes licensing of custom software. The itemized Facilities fees
includes revenue from rental of facilities, as for office space for embedded investigators
from client organizations.

Most other commitments, for example in Section 2.8, are considered plausible targets.
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