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State the Mission of the Institute/Center and relate it to the FAU Mission:
The Center for Systems Integration provides a state-of-the-art center for multidisciplinary research, teaching, and
training with a component of service and nucleating beneficial economical activities. The center’s focus is on
emerging technologies and applications for real-time and smart phone embedded system modeling, design,
development, verification, and integration. The Center is envisioned to provide a collaborative environment that
induces individual performance and rewards excellence for both university and industry participants, and to
contribute to a research and development infrastructure in South Florida.
Our current areas of focus are smart phones, robotics, and semantic web technologies, and their applications in
education, health, and climate change. We only provide an overview of these areas at the above mentioned site –
each of these areas has their own websites (http://android.fau.edu/, http://robotics.fau.edu/, and
http://semanticweb.fau.edu/). Other related areas, such as auto code generation, concurrency modeling and open
source tools, are documented at the main CSI website. We also use this site to document our earlier work in
biomedical engineering, engineering design automation, electronic chip design, and engineering design
productivity.
Our center is located on the Boca Raton campus of Florida Atlantic University, a young and dynamic university,
which has proven its mettle in its short existence. Florida Atlantic University is located in the beautiful ocean-side
Palm Beach County, considered to be the richest county in the world. Our center and the university are within two
to three hours of driving distance from most of the high technology industry clusters in Florida. Our center benefits
from these natural and community assets, while building on them to go further.
Relation to the FAU Mission:
(1) Teachers and Researchers: Our focus is on multidisciplinary teaching and research. The above three sites
document our collaboration with the colleges of Arts and Letters (with Prof. Fran McAfee and Dr. Michael Harris,
Anthropology), Education (with Dr. Don Ploger, College of Education and Ms. Agnes Nemeth, Math Teacher,
Henderson School), and Urban Planning (with Dr. Diana Mitsova-Boneva). Over the past 3+ years, we have jointly
presented 14 conference papers and 1 professional workshop, and submitted 3 NSF proposals. A proposal is under
consideration. We expect to gain federal funding in the near future. Our earlier funding has come mostly from
industrial collaborations (but for a few grants from NSF, DARPA and FHTIC) and we have made a concerted and
conscious effort now to diversify and leverage strengths of FAU beyond that of our college of engineering alone.
(2) Undergraduate Educational Programs: (a) We have developed courses on smart phone App development which
has been taught to 450 students over the past 3 years at high school, undergraduate and graduate level. Students
from the disciplines of engineering, digital arts, business and anthropology have come together to develop Apps at
the undergraduate level. Students from over 9 high schools have taken our course over the past 4 years. News
articles on these may be found here: http://faculty.eng.fau.edu/shankar/research/smart-phone-apps/ . Most of our 45
Apps are documented here: http://android.fau.edu/. We have taught an eLearning course also at the undergraduate
level, with the intent to scale up and reach students beyond the usual boundaries of FAU. (b) We have also
developed a course on robotics, with a clear and specific goal to make the robots affordable and easy to build at the
high school level. We have now brought down the cost to $100 per robot and made publicly available all the
information for building them so high schools can now afford to acquire them at low cost and easily maintain them.
More info can be found here: http://robotics.fau.edu/ . We have taught a R&D version to students at graduate and
undergraduate level, leveraging their skills to build this low cost platform, and used it to teach high school students.
Here is more on this: http://faculty.eng.fau.edu/shankar/research/robotics/ . FAU recently granted funds to purchase
Nexus 7 tablets and robotic parts so we can put both the programs on a firmer footing.
(3)Graduate and Professional Offerings: We have developed courses to explore semantic web concepts. This course
has already allowed us to develop new research initiatives. We taught a workshop at the IEEE Syscon conference
on that. We are expanding on that concept this semester by inviting students from Linguistics, Operations
Management and Mathematics to join our department students in applying multiple perspectives to build better onto
-logies and compute engines. More is found here: http://semanticweb.fau.edu/.
(4) Community Linkages and Educational Partnerships: We helped establish the MTC (mobile Tech Consortium) to
bring researchers and industry professionals together; we present regularly at their bi-annual conferences, help our
students and businesses link up, and host the MTC site. See: http://mtc.fau.edu/
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Narrative
List all other institutes/centers, and programs within FAU that are associated with the institute/center.

We have strong collaborations with several faculty members in other colleges as listed above; however, no such
collaboration exists with any specific institute/center.

List all other institutions of higher education that are associated with the institute/center.

Miami Dade College and Nova University

Provide an executive summary of the Institute’s/Center’s activities, services, achievements and publications since the last
reporting period (FY 2005-2006) with emphasis on the last three years (FY 2010-2011, 2011-2012, 2012-2013). Attach
additional pages as needed.

All our activities are provided online at five websites as listed above. Dr. Shankar's website also has more
information: http://faculty.eng.fau.edu/shankar
We have redirected our efforts over the past 4 years to focus on transferring lessons learned from our $1M+ grant
from Motorola during 2003 to 2008 on radically enhancing design productivity. The project was entitled "One Pass
to Production" (OPP). This has taken three different paths: (1) Leveraging strengths to develop marketable smart
phone Apps: We have successfully translated those OPP ideas in increasing team productivity, offering a pipeline of
courses that integrate teaching at high school, undergraduate and graduate level, and to develop team-oriented project
courses that bring together students from various backgrounds (arts, business, anthropology, urban planning, and
engineering). They in turn work together to develop truly useful Apps with smart phones. High school students tend
to be more creative, while the undergraduate students are more eager to learn tools and skills that will yield them
good jobs, with the graduate students being more intellectually mature and thus ready to advance the field. Thus, our
undergraduate students prototype new Apps and high school student teams transform these prototypes into creative
marketable Apps. The graduate students identify missing components and help develop them. (2) We developed low
cost robots so all K-12 programs can afford to buy or build them, and to introduce robotics at the pre-collegiate level,
to increase interest in STEM. We first used graduate and undergraduate courses to explore all the possibilities and
eventually build a $150 robot with off-the-shelf components. Using them with high school students helped us
identify a reduced platform that costs $100. We are in the process of improving the precision of these robots, so we
can use them in middle school Math courses to visualize and solve real-world Math problems. (3) Our OPP work
also helped us identify the new technology trend of Web 3.0 (Semantic Web). We have trained a large group of
graduate students, some of whom have started addressing research aspects with DIS, MS thesis and PhD
dissertation. This will rapidly expand, as students start appreciating the relevance of our focus to the industry (&
jobs). As an example, five engineering students signed up to do DIS or MS thesis this semester alone. All our work
uses open source tools, so we can learn from others, quickly get up to speed, focus on new domain challenges, and to
build even more sophisticated Apps. We have published all our work on the web, so others can benefit, thus
contributing back to the open source communities.
We have extensively published over the past four years. All the publications are available at the above cited websites.
A comprehensive list is available at Dr. Shankar's website: http://faculty.eng.fau.edu/shankar/ (see the long resume).

Describe the Institute’s/Center’s contributions to the University and to the local, national and international academic
communities, since the last reporting period (FY 2005-2006) with emphasis on the last three years (FY 2010-2011, 2011-2012,
2012-2013). Attach additional pages as needed.

1. We have developed three sequences of state-of-the-art courses in the areas of smart phone Apps, low cost robotics,
and semantic web.
2. Most of our courses are truly multi-disciplinary. Faculty members from different colleges and departments teach
their students concurrently, with the students coming together to develop Apps that are marketable and useful to the
community. This concept is so unique that when we make presentations and/or write proposals, the reader typically
concludes that it is one course that is taught by four or more faculty members. A typical scenario might clarify this:
The Fall '13 course will involve four faculty members one each from engineering, digital arts, anthropology and
urban planning. They will teach one course each. The four courses have, respectively, 35 engineering students, 12
arts students, 10 anthropology students, and 7 urban planning students. The four professors will teach discipline
specific content during the first half of the semester to their students, and during the second half, the students will
come together to form about 10 teams (typically comprised of 3 engineering, 1 arts, 1 anthropology and 1 urban
planning students) and develop Apps. We have done this for 3+ years already and we have successfully trained 450 +
students in not only developing Apps, but also working in multidisciplinary teams. This has helped us identify tools
that can help us offer the courses as eLearning courses and significantly scale up the offerings. We want to train other
professors so the concept can be applied to develop in multiple domains, such as nursing, medicine, education, etc.
We have involved professors and students from the college of business as well in the past and we will streamline that
interaction this year, with the intent to help more student-led businesses to evolve. Dr. Shankar has an MBA and has
had his patents commercialized by FAU to the tune of $1M. We expect to market domain specific Apps such as for
urban and environmental planning that can only emanate from multi-disciplinary university collaborations.
3. The multi-disciplinary approach has already been extended to the field of semantic web, since it also requires
multi-disciplinary perspectives to truly make progress. The Fall '13 course, for example, has invited students from
engineering, linguistics, operations management, and mathematics to take the course, as they are the four pillars of
semantic web research and development.
4. The low cost robotics has been a collaboration among professors in engineering, education, K-12, and
Psychology. Students involved so far have been either engineering or pre-engineering high school students. We are,
however, working towards developing a Math lab in middle school that will be similar to the Physics and Chemistry
labs, to help students understand the concepts better.
5. We have submitted 3 NSF proposals and have learned much in getting funded. We expect to get funded in the
near future. Dr. Shankar has brought in $4.3M during his 30 years at FAU, for an average of $140K per year, which
is about 2.5 times the average at our FAU's engineering college. The past few years have been a focused and
determined effort to diversify away from industrial R&D grants, which have been shrinking, towards both federal
funding and entrepreneurial efforts to complement the same, and build a self-sustaining center in the longer run.
6. This has required identifying trends (and implementing programs to address them) in technology (specifically in
smart phone and semantic web areas), education (robotics), and global dynamics (environmental planning). All these
can only be addressed by multidisciplinary teams of faculty and students, beyond the boundaries of a single college.
We have mapped lessons learned from our Motorola funding on radically increasing engineering design productivity
to an university environment to build multidisciplinary collaborations that are self-sustaining and can be replicated
across other disciplines and scaled up to involve more faculty members and students.
7. We are very appreciative of the strong support and excellent reviews provided by the reviewers in the previous
cycle. We request the current reviewers to provide feedback and contacts to expand this program to other SUS
universities.

Financial Performance
Provide a brief description of the Institute’s/Center’s financial performance since the last reporting period (FY 2005-2006) with
emphasis on the last three years (FY 2010-2011, 2011-2012, 2012-2013). Attach additional pages as needed.

Our major $1M+ funding from Motorola ended in 2007 when the global financial crisis led to many changes at
Motorola. The elite technology group that we were affiliated with was disbanded. We made a conscious decision to
reinvent ourselves and diversify away with less emphasis on industrial R&D grants. This takes time and after about 4
years of building, we now have a good infrastructure that is diversified. We now have strong collaborations across
many colleges and disciplines, built up areas that leverage our industrial and technology expertise and insight and
map them to areas of national need and economic well being. We have chosen smart phone Apps, K-12 education,
and Semantic web as three areas that can benefit from these university collaborations.
During the early years of this reporting period, we still had the Motorola grant. When it ended, we were able to
quickly obtain a grant from SBA based on our early identification of smart phone Apps as the avenue to create more
local economic impact.
During the three years mentioned specifically above, the time period has been primarily spent building an
infrastructure. We did submit several NSF proposals, but it was known that the funding will only come with
established record of achievement in these areas. The papers presented and the proposals written provided enough
critical and constructive reviews to help us steer the development process in the right direction. We are now close to
marketing our Apps through FAU in a specific area (Environmental and urban planning) with the aid of
undergraduate students (in engineering, digital arts, anthropology and urban planning), have a concrete plan for
building a Mathematics lab for middle school students, and identify R&D areas in semantic web that can be
addressed by graduate students. All these efforts will lead to revenue and funding in the coming years.

List the institute/center external grants and contracts, private funding, and any other donations.
(Most recent award(s) should be listed first).
Project Period

Sponsor

Award Total

9/09-8/10

Small Business Administration (SBA)

122,821

1/07-12/07

One Pass to Production (Motorola)

69,870

1/06-12/06

One Pass to Production (Motorola)

134,962.81

Describe the Institute’s/Center’s planned budgeted activities for the upcoming year (FY 2013-2014). Attach additional pages as
needed.

1. We will use funds from the Tech Fee grant to build robots. No other budgeted activity is planned.
2. An account has been set up to market smart phone Apps. We finally will have the infrastructure and niche
expertise to contribute useful Apps and secure revenue. This is based on 'tail marketing' concept of Amazon Inc., and
will require substantial efforts in customization. This is easier to undertake in an educational institution, since we can
train our students and enlist their help in these customization efforts. We do not expect this effort to yield any
revenue for 1+ years.

What are the Institute/Center goals for the upcoming year (FY 2013-2014)? Attach additional pages as needed.

1. Build smart phone Apps in niche areas, specifically in urban and environmental planning, in which FAU is well
established; it is also of social and economic concern locally and globally. Customization is needed to address
various geographic regions. We will build simpler prototypes in our undergraduate courses and use some of them
selectively to build sophisticated Apps. We will invite the better performing students in the class to take directed
independent study/ senior design project/ MS thesis, to achieve this for the first few times, over the next two years or
so. Once we have marketed these Apps, we should have some funds to support students to market more Apps.
2. Apply semantic web concepts to build compatible ontologies that can span across multiple dimensions. Our focus
this year will be on the domains of education, health and urban planning. Graduate students will build simpler
prototypes in the graduate course. Some of the good prototypes will be further developed by some of these students
under MS theses the following semester and year.
3. Utilize these ontologies and open source tools to build an infrastructure to adddress elearning issues. specifically,
we wish to build five tools. Collaborative teaching has led us to identify five tools that can help us transition our
smart phone Apps course to an on-line environment, so we can scale up and offer the course to a large number of
student teams. Anthropology students serve to be embedded observers who observe team dynamics and facilitate
improved communication. From their experience, we will be able to identify typical issues and provide a FAQ
database so team members from different backgrounds can understand each other's work more easily and collaborate
better. A tool to help navigate the assets that we have created and those that are available online will help
engineering and digital arts students become more productive. A text mining tool on student free-form queries will
guide them to online urban planning content that expands on the specific topic under consideration. A biographical
tool similar to LinkedIn, without the additional bells and whistles, will help students and businesses find each other.
More details are provided in the paper published in EEE'13. We expect to build prototypes for these tools during this
coming year and use them to submit a proposal to NSF the following year.
4. AEX, one of the tools in #3 will help us link students with businesses, enhancing the impact on our local and
national economy. At present, we attempt to do this manually and many of our students have found local jobs;
however, we get many calls with offers for student recruitment that we are not able to accommodate at present. Our
effort to place more of them locally will be enhanced by this tool.
5. Build precision low cost robotics and map robotic exercises to meet common core standards in middle school
Math.
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