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Indiana University has continued to make excellent progress in operating  

Pervasive Technology Labs and other elements of the Indiana Pervasive 

Computing Research Initiative (IPCRES) proposal, funded by Lilly Endowment, 

Inc. in September 1999. As Pervasive Technology Labs moves forward, our goal is to 

sharpen our message to audiences within the State, in order to more concisely express 

the role of Pervasive Technology Labs to the lay public, state and federal government 

representatives, and national funding agencies. This has led to a new mission 

statement for Pervasive Technology Labs; this mission statement defines the structure 

of much of this report.

The mission of Pervasive Technology Labs at Indiana University is to: 

• perform leading-edge research based on the pervasiveness of information technology in 

our world, creating new inventions, devices, and software that extend the capabilities of 

information technology in advanced research and everyday lives; 

• attract, encourage, educate, and retain the workforce of tomorrow for the State of Indiana 

and educate the residents of the State generally about the value of advanced technology; 

• accelerate economic growth in the State of Indiana through the commercialization of new 

software and inventions; and 

• develop an income stream through external grant funding and technology transfer revenue 

that will lead toward self-sustainability for the Labs. 

In carrying out its mission, Pervasive Technology Labs will help Indiana University 

attain a position of international leadership in information technology research and 

enhance the prosperity of the entire State of Indiana. 

EXECUTIVE SUMMARY
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Key accomplishments during the reporting period are summarized below: 

Perform leading-edge research. Status: six labs established, scientific research 
ongoing. All labs have been founded (the last added in 2003) and all are fully 
engaged in their scientific research missions. Critical accomplishments for each 
lab during the current reporting period are as follows:

• Open Systems Lab (OSL). During 2005, the OSL continued its innovative 
research in next-generation programming languages, high performance 
computing, and collaborative software engineering. It is such software 
that enables massive supercomputers to effectively utilize the hundreds or 
thousands of microprocessors they now contain. The OSL has recently made 
important contributions to the theory and practice of the new programming 
paradigm known as generic programming, providing a theoretical foundation 
for generic programming with the new programming language, known as 
“G,” and its corresponding formal calculus, “FG.” These new results will 
have a significant impact on mainstream programming languages. The OSL 
has also continued its participation in the development of Open MPI, a 
large, international software project that will support high performance 
computations on parallel computers, including some of the largest 
supercomputers in the world. The OSL is also deeply involved in the creation 
of new software applications that utilize the power of today’s advanced 
computing systems. During the reporting period the OSL has made important 
strides in development of new applications in areas such as large-scale network 
analysis and computational biology. 

• Advanced Network Management Lab (ANML). ANML’s key accomplishments 
for this period resulted from focused efforts in security, application behavior 
analyses, and wireless network management. ANML released production 
versions of the premiere research tools, known as Walleye and Hflow, used 
to analyze hacker activity. These tools enable researchers to gain a better 
understanding of the relationships among hackers’ individual actions, resulting 
in a clearer picture of hacker techniques and patterns. In related work, ANML 
published results of a new approach to analyzing application behavior over the 
Internet. These techniques have promise for optimizing networks, applications, 
and servers for better efficiency, and for providing early warning for new types 
of hacker activity. Finally, ANML’s wireless research now encompasses the 
development of custom hardware to more effectively analyze radio frequency 
signals and their interfering sources. This custom hardware may lead to novel 
methods for managing wireless networks. 

• Community Grids Lab (CGL). CGL research and development thrived during 
this period with 27 publications and 15 presentations. Subsquently, three 
CGL students graduated with PhDs in computer science and were awarded 



two federal grants — one of which is a Small Business Innovation Research 
(SBIR) grant with Anabas, Inc. Several software projects have matured. 
SERVOGrid integrates earthquake science research in Australia, China, Japan, 
and the US, with novel forecasting algorithms. This technology is being 
developed to support crisis management with the POLIS Center at IUPUI. The 
core grid technology in portals and messaging is regarded as “best practice” 
internationally and is being developed with many collaborators including the 
UK. The collaboration environment Global MMCS is being developed with 
a focus on technology to support real-time video annotation. Applications 
using Global MMCS to support sports training, along with a project with the 
IU School of Health, Physical Education and Recreation and Chinese sports 
universities are under development. 

• Visualization and Interactive Spaces Lab (VIS). During this reporting 
period, the VIS Lab developed and deployed three leading-edge exhibits in 
local museums. The one-of-a-kind “etx” exhibit is in use at the Indianapolis 
Museum of Art, all bring visitors to explore the Museum’s collection on the 
PercepTable, a visualization device developed by the VIS lab. The PercepTable 
allows — young and old alike — to interact with advanced information 
technology systems through use of a highly intuitive user interface driven by 
small objects that move around on a table onto which a computer image is 
projected. “Watching Your Watershed” is another installation that uses this 
technology — now available as part of a display in the Indiana State Museum. 
“Watching Your Watershed” provides a venue for learning about watersheds 
and water quality. “ArtXPlore,” also at the Indianapolis Museum of Art, lets 
visitors access information about selected works by means of a handheld 
device they carry with them on their tour through the gallery. The VIS Lab also 
facilitated the first-time use of handheld devices for data collection at the Lilly 
ARBOR site, in collaboration with two participants of the Pervasive Technology 
Labs Fellows program. Within the Lab’s scientific visualization agenda, 
visualization tools were built with customized representations for the NSF-
funded ocean modeling program and the DOE-funded supernova modeling 
project. 

• Scientific Data Analysis Lab (SDA). The SDA Lab has been busy on two 
fronts in the past six months – in academic research collaborations and K-
12 outreach efforts. On the research side, collaboration with the Dr. Sean 
Mooney’s Lab (IU School of Medicine) resulted in creation of a web site 
(lifescienceweb.org) that houses software for Mooney’s database of genetic 
mutations, MutDB. In outreach efforts, a joint poster exhibit was presented 
with Katie Browning, Manager of the Girl Scout Math and Science Center 
(Indianapolis), at the ITAP Teaching and Learning with Technology Conference 
at Purdue. Another workshop introduced middle-school girls to an open 
source software programming tool, Squeak, which accelerates science and math 
learning. 

• Knowledge Acquisition and Projection Lab. During the reporting period the 
Knowledge Acquisition and Projection Lab made significant progress in two 
key areas: intelligent diagnostic systems and smart instruments and sensors. 
In the former category, the lab conducted field-testing and demonstrations of 
its next generation “smart” maintenance diagnostic system for US Navy ships. 
This system assists in the diagnosis of faults in electronic and mechanical 
systems and develops new corrective procedures by “observing” human experts 
in action using machine learning techniques. In the latter category the lab 
extended its research program in smart sensors and sensor networks through 
NSF funding to develop the first National Ecological Observatory Network 
(NEON) science project. The Lab’s project seeks to build a worldwide network 
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of instruments for monitoring lake water quality to further understanding of 
the lifecycles of lakes and the impact of human activity on lakes. In addition 
to these major projects the Lab continued its research program in knowledge 
management in virtual organizations through a recently awarded NSF grant to 
study how public research funding agencies in different countries coordinate 
priorities to develop international research agendas. 

Intellectual and artistic productivity. Four new software products or 
inventions were disclosed to the IU Research & Technology Corporation 
during the first half of the year, bringing the total number of disclosures to 20. 
Fifteen software products have been released as open source applications by 
the Pervasive Technology Labs. Sixty peer-reviewed publications by personnel 
of the Pervasive Technology Labs were published during the first half of 2005, 
bringing the total number of PTL works published since its inception to 393. 
Pervasive Technology Lab personnel were responsible for two major visualization 
installations at the Indianapolis Museum of Art. Lab personnel gave 54 other 
presentations within Indiana, at national conferences, and internationally. The 
Visualization and Interactive Spaces Lab and Scientific Data Analysis Lab gave 23 
tours of PTL facilities in the new Informatics and Communication Technology 
Complex building on the IUPUI campus. 

Creating a highly trained and diverse 21st century workforce for 
Indiana. The Pervasive Technology Labs collectively employs eight people who 
are faculty, Lab directors, or Lab associate directors; 34 full-time staff; five part-
time staff; 31 Doctoral students; three Masters students; and four undergraduates. 
One departure and one addition of note to PTL leadership took place during this 
reporting period. Former Chief Operating Officer Brian D. Voss has left Indiana 
University to become the Chief Information Officer of Louisiana State University. 
Dr. Craig A. Stewart has been appointed the new PTL Chief Operating Officer by 
IU Vice President and PTL CEO Michael A. McRobbie. 

Pervasive Technology Labs has a strong commitment to facilitating graduate 
education. During the six-month period from January to June 2005, two students 
received Masters degrees and three students completed PhD degrees. 

Educating the citizens of Indiana and beyond. Educating the lay public 
of Indiana about the benefits of advanced technology and interesting the 
next generation of knowledge workers in information technology are often 
inseparable activities. Pervasive Technology Labs hosted 23 tours. In addition, 
thousands of people have experienced new information technology applications 
developed by Pervasive Technology Labs and installed in the newly renovated 
Indiana Museum of Art, where the applications enriched the museum experience. 
Popular press articles also highlighted the activities of PTL. The Labs were among 
the finalists for the TechPoint’s prestigious MIRA award. Several press articles 
extolled the role of the VIS Lab in the renovated Indianapolis Museum of Art. 

Accelerating economic growth. Pervasive Technology Labs Capital Seed 
Fund, which had an initial balance of $2million showed a balance of $350,000 
at the end of the reporting period. During the reporting period, Pervasive 
Technology Labs Capital Seed Fund approved and released $100,000 in seed 
funding to SGC Technologies, LLC (a startup affiliated with the Advanced 
Network Management Lab) and a second round of $200,000 in seed funding to 
Veterisoft, Inc. (a startup affiliated with the Open Systems Lab). A disbursement 



of $50,000 to IndyRobotics, Inc. was also approved by Pervasive Technology Labs 
Capital Seed Fund committee. As of the end of the reporting period, Pervasive 
Technology Labs Capital Seed Fund has invested in five new companies. Two 
of these are Indiana-based technology companies not directly affiliated with 
the Pervasive Technology Labs. (Investment in an eighth company has been 
approved but not yet disbursed.) 

The IU Research & Technology Corporation has executed a new license of PTL-
developed software. The “Slashtmp” software, which provides secure, web-based 
exchange of large files, developed by the Advanced Network Management Lab, 
has been licensed to the ANML-related startup SGC Technologies, LLC for 
$5,000.

As of the end of the reporting period, personnel affiliated with all six Labs have 
created new companies. The VIS Lab and SDA Lab both formalized the creation 
of new companies during the reporting period. EnVizable, LLC was formally 
established as a legal entity by personnel of the Visualization and Interactive 
Spaces Lab. Acquired Science, LLC was created by personnel of the Scientific Data 
Analysis Lab. 

Startups associated with the Labs have successfully attracted funding from 
sources outside the boundaries of the State of Indiana. Anabas, Inc. (created by 
personnel of the Community Grids Lab) received a Small Business Innovation 
Grant from the US Air Force. Acquired Science, LLC and KBE Systems, LLC both 
received contracts during this reporting period. 

Overall, funding for Pervasive Technology Labs from Lilly Endowment, Inc. 
and the activities of personnel affiliated with Pervasive Technology Labs have 
advanced the activities of nine Indiana-based companies as of the end of the 
reporting period. Six of these startups were created by personnel affiliated with 
Pervasive Technology Labs. 

External grant funding. Pervasive Technology Labs hasa been extremely 
aggressive in pursuing external grant funding during the reporting period. The 
following grants were awarded to Pervasive Technology Labs and affiliated 
personnel during the reporting period:
 

In addition, Indiana University was awarded significant funding for projects 
that involved Pervasive Technology Lab personnel as investigators, or that 
otherwise leveraged the existence of Pervasive Technology Labs. In this way the 
Labs strengthened the University’s competitive standing, enabling it to secure 
more grants than would otherwise have been possible. In so doing, the Labs 
also helped expand the scope of the University’s funded activities. Major grants 
awarded during the reporting period include the following:

$ 364,465
$ 365,247

$ 98,000
$ 309,466

___________ 
$ 1,137,178 

Open Systems Lab 
Community Grids Lab 
Visualization and Interactive Spaces Lab 
Knowledge Acquisition and Projection Lab

______________ 
Total grants awarded to PTL
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Grants submitted and/or under continuing review by Pervasive Technology Labs 
during the reporting period included the following:

Grant and contract income now comprises a significant portion of the overall 
Pervasive Technology Labs budget. To date, Pervasive Technology Labs has been 
awarded grants and contracts budgeted to contribute $3,211,154 to Lab activities 
during the 2005/2006 Fiscal Year.

It is important to note that the impact of Pervasive Technology Labs on Indiana 
University and the State of Indiana is greater than the facts and figures reported 
here. The Labs provide a critical mass of intellectual activity and a focus of 
attention that brings faculty, staff, and students to Indiana University who might 
otherwise not become part of the IU community, or the Indiana economy. 
PTL is also a collecting point for collaborative activities. PTL was instrumental 
in the successful start of the IU School of Informatics. The NSF-funded Data 
Capacitor grant (mentioned earlier) involved the PTL COO as its Principal 
Investigator, along with faculty and staff from three IU Lilly Endowment-funded 
initiatives – PTL, the Indiana Genomics Initiative, and the Indiana METACyt 

TransPAC2
(PTL CEO McRobbie was the initial principal investigator 
on this grant; the principal investigator role was 
subsequently transferred to IU Director of International 
Networking Jim Williams. This proposal leveraged several 
PTL-related projects.) 

TeraGrid Early Operations
(Led by UITS Research and Academic Computing Acting 
AVP Stewart; leveraged collaboration with PTL scientists)

Data Capacitor Operations
(Led by UITS Research and Academic Computing Acting 
AVP Stewart; IU Computer Science Professor and PTL 
Senior Scientist Randall Bramley; leveraged collaboration 
with PTL scientists) 

_____________
Total grants received by IU that leveraged PTL and PTL 
personnel

$ 5,155,281

$ 426,385

$ 1,720,000
 

__________ 
$7,301,666 

Open Systems Lab 
Advanced Network Management Lab 
Community Grids Lab 
Visualization and Interactive Spaces Lab 
Scientific Data Analysis Lab 
Knowledge Acquisition and Projection Lab 

_______________
Total grants submitted and/or under continuing review

$ 994,917
$ 1,409,779
$ 4,665,384

$ 540,000
$ 207,251

$ 1,429,663
___________
$ 9,246,995



Initiative. PTL researchers were involved in a major grant submitted by the IU 
Biocomplexity Institute to the National Institutes of Health. PTL researchers have 
been involved in discussions with IBM, Inc. regarding a potential major grant 
of supercomputer hardware to IU. The list goes on and on. As impressive as the 
Labs’ accomplishments are, it is also important to note that the Labs’ benefits to 
Indiana University are widespread and impact the University’s eight campuses 
and the State of Indiana as a whole.

The intellectual and business marketplaces for information technology have 
undergone fundamental changes since the initial request from Indiana University 
to Lilly Endowment, Inc. to fund the IPCRES proposal. Notable among these 
changes are the burst of the dot-com bubble and changes in funding for 
computer science activities. Both have decreased availability of external funding. 
The percentages of grants funded and the award amounts for NSF grants in 
support of computer science have been substantially impacted. Some NSF 
programs have funded fewer than 10% of the grants submitted. Gone are the 
days when investments in startup companies doubled (or more) in value in a 
year. This is in the long run certainly to the good of the US economy. But as a 
result of these changes, the path to a sustainable future for Pervasive Technology 
Labs will take longer than originally envisioned in the IPCRES proposal to Lilly 
Endowment, Inc. However, the path to sustainability remains largely as originally 
envisaged. Because Pervasive Technology Labs is led by expert and productive 
scientists the Labs can be expected to be very successful in obtaining external 
grant funding. Similarly, the careful analysis of other investments by the Indiana 
University Research Technology & Corporation, combined with the favorable 
outlook for high-tech startups in the State of Indiana, should result in a good 
return on the Pervasive Technology Labs Seed Fund investments. 

In summary, the core vision enunciated in the original IPCRES proposal 
remains in place. The pervasiveness of information technology in our living 
environment creates new needs, challenges, and opportunities. By assembling a 
group of highly qualified lead scientists and research staff, Pervasive Technology 
Labs should be effective in meeting these new needs and challenges, and in 
capitalizing on new opportunities, in ways that create innovations in basic 
computer science and new transferable technologies that directly benefit the lives 
of citizens of the State of Indiana and beyond. Innovative research, aggressive 
pursuit of grants, and effective investments will result in a stream of grant and 
investment income that will sustain Pervasive Technology Labs in the future.
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L
illy Endowment, Inc. awarded a grant of $29,976,162 in support of the Indiana 

Pervasive Computing Research Initiative (IPCRES) in 1999. The joint goals of this 

grant were to: establish six new advanced information technology research labs at 

Indiana University’s campuses in Indianapolis and Bloomington; educate and retain in Indiana 

an outstanding 21st century workforce; and aid economic growth in the State of Indiana 

through a combination of technology transfer and direct investment through the Pervasive 

Technology Labs Capital Seed Fund. Since the initiation of the IPCRES Initiative, much has been 

accomplished. IU has established six computer science and information technology research 

labs, now collectively known as Pervasive Technology Labs. The IU School of Informatics has 

been established, the rapid development of which was greatly aided by the impact of Pervasive 

Technology Labs. The same time, the School of Informatics has been a key partner in the 

accomplishment of the mission to develop and retain a 21st century workforce. And Pervasive 

Technology Labs and the Pervasive Technology Labs Capital Seed Fund have had important 

impacts on the Indiana economy — creating jobs by bringing grant monies into the State, 

transferring technology into the private sector, and creating and investing in advanced IT startup 

companies in Indiana.

I. INTRODUCTION
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As Pervasive Technology Labs moves forward, its goal is to sharpen its message 
to audiences within the State in order to more concisely express its role to the 
lay public, state and federal government representatives, and national funding 
agencies. This has led to a new mission statement for Pervasive Technology Labs. 

The mission of Pervasive Technology Labs at Indiana University is to: 

• perform leading-edge research based on the pervasiveness of information technology in 
our world, creating new inventions, devices, and software that extend the capabilities 
of information technology in advanced research and everyday lives; 

• attract, encourage, educate, and retain the workforce of tomorrow for the State of 
Indiana and educate the residents of the State generally about the value of advanced 
technology; 

• accelerate economic growth in the State of Indiana through the commercialization of 
new software and inventions; and 

• develop an income stream through external grant funding and technology transfer 
revenue that will lead toward self-sustainability. 

In carrying out its mission, Pervasive Technology Labs will help Indiana 
University attain a position of international leadership in information 
technology research and enhance the prosperity of the entire State of Indiana.

The structure of this report is based around the structure of the revised mission 
statement, and as such is different in some regards from the structure of previous 
reports. The structure of the rest of this report is as follows: 

• Section II consists of reports from the Open Systems Lab, Advanced Network 
Management Lab, Community Grids Lab, Visualization and Interactive Spaces 
Lab, Scientific Data Analysis Lab, and Knowledge Acquisition and Projection 
Lab. While the structure of the reports has been rearranged to more closely 
follow the structure of the mission statement, this section of the report is 
largely as before. 

• Section III on collaborative and leveraged activities is a distinct section in this 
report. It identifies and describes some of the collaborative activities that span 
various activities and units of the University (outside Pervasive Technology 
Labs) and that have leveraged PTL and its personnel to compete successfully for 
grants. These are grants that either might not have been obtained without PTL 
leverage, or that such leverage made larger in scope.



• Section IV on economic development has been restructured into sections 
focusing on technology disclosures and companies related to PTL; activities of  
PTL with collaborative and advocacy groups that aim to accelerate growth of 
Indiana’s high-tech economy; and new activity by Pervasive Technology Labs 
Capital Seed Fund. 

• Section V presents information about new grant submissions and awards. 

• Section VI presents an update on activities by the School of Informatics. 

• Section VII is a new section outlining operational activities. 

The number of Appendices has been expanded; many of these provide 
summaries and tabulations of key activities since the inception of Pervasive 
Technology Labs. 

• Appendix 1 provides a complete list of open source software distributed by 
PTL. 

• Appendix 2 provides a complete list of online services offered by PTL. 

• Appendix 3 provides a list of papers, presentations, and tours by Pervasive 
Technology Labs for this reporting period. 

• Appendix 4 presents a list of technology disclosures by PTL. 

• Appendix 5 presents a list and descriptions of the companies created by 
personnel of Pervasive Technology Labs to date. 

• Appendix 6 presents a list and descriptions of the companies in which the 
Pervasive Technology Labs Capital Seed Fund has invested to date. 

• Appendix 7 is the Pervasive Technology Labs contact information and report 
credits. 

As we move forward, we plan to develop better and more comprehensive listings 
of all activities to date. In the case of publications, we plan to create an online 
database of publications by the personnel of Pervasive Technology Labs.
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T
he first half of 2005 was tremendously productive in terms of the scientific, 

economic, and workforce development agenda of each Lab. Some Labs have been 

in existence longer than others, exhibiting a more mature level of productivity 

than others. Overall, though, they have hit their stride in realizing the mission that makes 

Pervasive Technology Labs unique in the State of Indiana. Detailed accomplishments for each 

Lab are presented in this report, each report featuring a brief overview of the Lab’s mission, 

accomplishments, and activities planned for July – December 2005.

II. LAB REPORTS
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Andrew Lumsdaine

Director

Lab mission & leadership 

The Open Systems Lab’s (OSL) mission is to develop science and technology for computing 

with large-scale and pervasive hardware and software systems, to enable more productive 

computing and software development, and to foster economic development in the State 

of Indiana. Work in the OSL is motivated by the changing nature of modern information 

technology systems.

 

For pervasive systems to interoperate seamlessly, standardization is needed. All pervasive 

systems must speak the same language. Standardization is complicated in today’s market-based 

economy, but can arise in several ways — government mandate, industrial monopoly, or open 

standards, to name a few. The OSL strongly advocates the latter and is working to create open 

source software tools to bring this about. 

II.1. OPEN SYSTEMS LAB (OSL)
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Summary of key lab activities, January - June 2005 
Current research projects at the OSL are focused in five core areas: 

• Next-generation programming tools and languages. To enable the 
development of large-scale (millions of lines of code) pervasive software 
applications with greater ease, reliability, security, and performance, the OSL is 
developing next-generation programming tools and languages. 

• Parallel and distributed computing. The OSL is spearheading several efforts 
in high-performance parallel and distributed computing to improve reliability, 
availability, and scalability of these environments. 

• Collaborative software engineering. Software development at almost any 
scale is becoming increasingly collaborative and increasingly distributed. The 
OSL has created a development environment , known as SourceGrid, to enable 
this new kind of software development. 

• Automatic device configuration. As the number of mobile devices grows, 
it is desirable (for convenience and security) for these devices to be able to 
automatically configure themselves based on context and user preferences. 

• Applications. The OSL is collaborating with several research groups at IU and 
elsewhere to apply research results to other scientific projects. Collaborators 
include the IU BioComplexity Institute, School of Informatics, School of 
Library and Information Science, and University Information Technology 
Services. 

Research and development activity 
The Open Systems Lab performs research in four important areas of advanced 
computing: next-generation programming languages and tools; parallel 
and distributed computing; automatic device configuration; and software 
applications, especially large-scale parallel applications. Progress and 
accomplishments in these areas during the reporting period are described in 
detail below.

Next generation programming languages and tools. In its core 
area of programming languages and tools, the OSL has remained active in 
the development of the new programming paradigm known as “generic 
programming.” This is a systematic approach to software reuse that focuses 
on finding the most general (or abstract) formulations of algorithms, then 
implementing efficient generic representations of them. The key to advancing 
software as a discipline is the rigorous development of generic software libraries 
for the fundamental domains of computing. Specific activities during the 
reporting period include: 



• Advances in theory of generic programming. The OSL recently made 
important contributions to the theory and practice of the new programming 
paradigm known as “generic programming.” Generic programming is about 
generalizing software components so that they can be easily reused in a wide 
variety of situations. Within generic programming, families of problems are 
grouped into what are called “concepts.” While concepts manifest themselves 
in many programming languages, a formal unifying description of concepts has 
been lacking. Jeremy Siek, doctoral student in the OSL, has developed a new 
language providing just such a formal unifying foundation. The new language 
is called “G” and its corresponding formal calculus is called “FG”. These new 
results will have a significant impact on mainstream programming languages. 

• Improved language support for generic programming. The primary 
language for generic programming remains C++, although Java and C# are 
important languages as well. These three languages are used by millions of 
programmers worldwide. The OSL has compared generic programming in 
several programming languages, identified shortcomings, and is proposing 
improvements. Several improvements to the C++ language specification 
initiated by the OSL are progressing in the standardization process. The results 
are also being used in the development of a new language called “Haskell”. 

• Activities in practical generic programming. The OSL has continued to 
build fundamental generic algorithm libraries. During this reporting period 
the OSL has contributed several utility libraries into the C++ Boost library 
collection, the leading source of modern, high-quality, generic C++ libraries.

Parallel and distributed computing. The OSL has been heavily involved 
in several cluster computing projects. Clusters of microprocessor-based 
computers (PCs) can provide as much computing power as a vendor-produced 
supercomputer at much lower cost. Clusters are used for research and for 
many commercial services. OSL accomplishments in parallel and distributed 
computing are described below: 

• LAM/MPI. MPI, or Message Passing Interface, is the most widely used 
specification for parallel computing, from small clusters to the world’s largest. 
The OSL develops and maintains the LAM/MPI implementation of the 
Message Passing Interface, one of the best and fastest MPI implementations 
(http://www.lam-mpi.org/). LAM/MPI is used worldwide for parallel computing. 
A significant milestone was reached this year with the version 7 series, which 
is based on a new lightweight component architecture that offers better 
performance and greater ease of use for developers and end-users. 

• Open MPI. The OSL is one of the founding members of the Open MPI
project, a collaboration of research and academic research teams dedicated
to creating a next-generation implementation of the MPI specification
(http://www.open-mpi.org/), which will succeed LAM/MPI as the best general-
purpose MPI implementation in existence. Open MPI v0.8 was released for 
alpha test during the current reporting period. 

• Open Source Cluster Application Resource (OSCAR). The Open Source 
Cluster Application Resource (OSCAR) is a suite of software tools that makes 
the management of individual PCs within a computing cluster — PCs that 
may number in the hundreds — easier and more straightforward. OSCAR is 
developed by a consortium that includes the OSL, as well as other academic, 
industrial, and research lab partners. OSCAR 4.0 was released in early 2005, 
representing a fundamental re-architecture of several of its components. 
OSCAR 4.0 is more easily applied to the wide variety of Linux operating system 
variants than its predecesor. The end result is a more modular, portable, and 
robust system for deploying cluster infrastructure.
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Applications. The Open Systems Lab is involved in enhancing and developing 
several important software applications, including: 

• CompuCell3D. An important aspect of biological processes is the 
multiplication of cells to form tissues, organs, and entire organisms. Simulating 
this process is extremely difficult, yet important to understanding basic 
biological processes of the development of animals and medically important 
phenomena, such as the development of cancerous tumors. CompuCell3D, 
based on the work of Dr. James Glazier, director of the IU Biocomplexity 
Institute, is the best program in existence for modeling these phenomena. 
During 2005, the OSL took on the task of enhancing and extending 
CompuCell3D to support scripting using the Python programming language. 
With help from PTL colleague Randy Heiland and Charlie Moad, the OSL 
added support for real-time 2D and 3D visualizations. 

• Visualization of genome sequences. The first half of 2005 also saw the 
expansion of research into high-performance computing for bioinformatics. 
Due to the size of recently sequenced genomes, the current set of tools was 
inadequate for visualizing sequences. To address this shortcoming, the OSL 
developed vector-process-based algorithms for directly comparing sequences. 
The new version is up to 14 times faster than previous approaches. 

• PDAs for elderly and chronically ill patients. The OSL’s Dr. Kay Connelly 
has continued developing the Dietary Intake Monitoring Application (DIMA), 
testing its utility and usability for patients with end stage renal disease. An 
initial user study comparing the ability of the elderly and chronically ill 
patients to that of younger, healthier populations to use PDAs was completed. 
Results are very promising, with all populations able to accurately use the PDA. 
The elderly and chronically ill, however, required larger icons than are currently 
possible with standard PDAs, and benefited from very clear design features. 
For example, elderly patients clearly understood that when an icon associated 
with a particular nutrient turned red, that they had reached their intake limit 
of that nutrient. This sort of ongoing and continuous feedback should enable 
patients to better adhere to their recommended dietary restrictions, resulting in 
improved management of their disease. 

Intellectual and artistic accomplishments 
Below are brief summaries of the intellectual and artistic accomplishments of the 
OSL during the reporting period. 

• New technology disclosures 
o The OSL executed one new technology disclosure (an updated version of 

the OpenMPI programming Library) during the reporting period. 

o To date, the OSL has disclosed 10 inventions. 

• New distributions of software 
o OSCAR 4.0 was released during the reporting period. 

o As of the end of the reporting period, the OSL distributes five open system 
software applications. 

• New online services created 
o No new online services were created. 

o The OSL does not presently offer any online services. 



• New publications and presentations 
o A total of 23 new publications by the OSL appeared 

in print during the reporting period. 

o The OSL has published a total of 109 academic 
publications since its inception. 

• Leadership in the scientific community 
o The OSL has been one of the driving forces behind 

several important software development initiatives, 
including Open MPI and the Boost Library 
Collection. 

o The OSL participates in several international 
standards bodies, including the International 
Organization for Standardization standardization 
committee for the programming language C++ 
and the ECMA standardization committees for 
the programming languages C# and C++, and for 
common language infrastructure. 

Creating the 21st century workforce 

• The current full-time staff of the OSL includes the 
director, three faculty members, five research associates, 
eleven graduate students and two research associates.
The OSL also shares one administrative staff member 
with the KAP Lab. 

• During the reporting period, two new researchers joined 
the OSL: 

o Dr. Peter Gottschling is a research associate who 
received his PhD in 2002, coming to the OSL after 
extensive postdoctoral experience in Europe. His 
interests include generic programming and scientific 
computing. 

o Dr. Todd Veldhuizen is a research associate who 
recently joined the OSL after conducting his 
post-doctoral research at Chalmers University in 
Sweden. Dr. Veldhuizen’s research interests include 
optimization, programming languages, component 
systems, and scientific computing.

Educating the residents of Indiana and beyond 
The OSL’s Dr. Kay Connelly is one of the faculty advisors 
of Women In Computing at Indiana University (WIC@IU - 
http://www.cs.indiana.edu/cgi-pub/wic/index.php). This spring, 
WIC@IU gave a series of presentations entitled “Just 
Be” to students at four Indiana high schools and the IU 
School of Informatics Boot Camp. The goal of the Just Be 
interactive experience is to help break common stereotypes 
about people in computing. Participants use online voting 
modules to participate in polls that challenge personal 

stereotypes. By informing young women of potential 
careers while still in secondary school, Dr. Connelly and 
the WIC@IU group stand to increase the number of 
young women in Indiana who pursue careers in advanced 
technology. 

Accelerating economic growth 
Veterisoft, Inc. is a startup company created by the 
personnel of the OSL. A second round of startup funding 
was awarded to Veterisoft, Inc. by the Pervasive Technology 
Labs Capital Seed Fund during the reporting period. 
More details on new accomplishments by Veterisoft, Inc. 
are presented in Section IV, and a basic description of 
Veterisoft, Inc. is given in Appendix 5. 

External funding 
• Grants awarded during reporting period

o Two grants were funded for a total $364,465. 

o To date, the OSL has been awarded $2,389,759 in 
external grant funding. 

• Grants submitted during reporting period
o Three grants, totaling $994,917, were submitted

or were under continuing review during this 

reporting period. 

To date, the OSL has secured $930,863 in funding for
FY 2005/2006. 

Lab outlook, July - December 2005 
For the remainder of 2005, the OSL will continue to 
conduct research and development projects in its core 
areas of next-generation software languages and tools, 
parallel and distributed computing, collaborative 
software development, automatic device configuration, 
and applications. Particular high points of the plans 
include the: 

• Submission of proposals to the C++ and C# standards 
committees that would enable improved support for 
generic programming in those languages; 

• Final public release of OpenMPI (planned for 
September 2005); 

• OSCAR 5.0 (planned for late 2005); 

• Continuation of application development and 
collaboration efforts; 

• Beta release of the automatic device configuration for 
PocketPCs is planned; and 

• Completion of preparations for a spring 2006 graduate 
course in generic programming.
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Director

Greg Travis

Associate Director

Lab mission & leadership 

The mission of the Advanced Network Management Lab (ANML) is to perform research in the 

fields of network performance, management, and security; to use this research to develop new 

high-tech business opportunities in Indiana; and to contribute to IU’s mission by collaborating 

with the School of Informatics, the Research and Education Networking Information Sharing 

and Analysis Center (REN-ISAC), the Center for Applied Cybersecurity Research (CACR), and 

the Global Research Network Operations Center (Global NOC). ANML provides support for 

facility research, including partnering on grant applications, network security education in 

support of CACR, network forensics assistance to the REN-ISAC, and the development of new 

tools for the Global NOC. ANML meets this mission with a combination of basic research, 

applied research and development, education, and entrepreneurial development.

II.2. ADVANCED NETWORK MANAGEMENT LAB (ANML)
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Summary of key lab activities, January - June 2005
ANML continues to focus on network security research related to detecting and 
understanding the behavior of malicious users. ANML’s involvement focuses 
on developing the instrumentation for observing hacker activity “in the wild.” 
ANML also conducts research on usage patterns of Internet applications. 
This research is aimed at developing techniques for characterizing network 
applications as malicious or non-malicious based just on the pattern of user 
behavior. This will enable identification of malicious applications without 
inspecting actual information exchanged by applications, which Internet users 
have a right to assume is private. This approach will also make it possible to 
analyze network application activity on scales larger than is currently possible. 

In February 2005, ANML, in conjunction with CACR and the Honeynet Project, 
submitted a two-year proposal to the NSF for $1,047,903. Funding would 
be used to develop and deploy forensic technologies on the network and to 
study the legal aspects of collecting and analyzing network behavior. Award 
announcements are expected soon. 

Also in February, ANML spun off its first commercial corporation, SGC 
Technologies, LLC. SGC Technologies was formed to commercialize ANML’s 
“Slashtmp” file sharing technology. In April, SGC Technologies won an initial 
$100,000 in venture seed funding. The company resides in the Showers Research 
complex in Bloomington and anticipates its first sales in summer of 2005. 

Research and development activity 
Research and Education Networking Information Sharing Analysis 
Center (REN-ISAC). ANML has developed additional network traffic reporting 
capabilities in support of REN-ISAC activities. One of the constraints placed on 
the REN-ISAC by Internet2 in its efforts to balance privacy and issues of network 
management is that traffic records must be anonymized in the absence of an 
ongoing network attack. Unfortunately, many network attacks are not detected in 
real time. ANML developed a tool that allows the REN-ISAC to retain the ability 
to review a limited quantity of unanonymized data and, at the same time, stay 
within the privacy requirements of Internet2. This has allowed the REN-ISAC to 
better understand the nature of the onset of network attacks. 



Porcupine (wireless access point 
security tool). ANML continues to 
develop its advanced wireless access 
point security tool, the “Porcupine.” 
The Porcupine is a tool for locating and 
characterizing the activity of wireless 
devices within a wireless network. It 
is particularly useful in identifying 
malicious attempts to break into 
wireless networks. Latest developments 
include the development and testing 
of a custom circuit board used to 

multiplex sixteen antenna signals in real time and provide sub-millisecond 
resolution power levels for each of the antennas, which will enable more precise 
location of wireless devices. This is a key component of the third generation 
Porcupine, which promises to provide a unique platform for wireless service 
management. 

Behavioral analysis of hacker 
activity. ANML continues to develop 
tools for observing hacker activity. 
The security tools, Walleye and Hflow, 
facilitate the understanding of hacker 
activity in real time. ANML has also 
released a new version of Sebek 
for Linux 2.4 systems. The Sebek 
application enables a compromised 
computer to serve as an instrument for 
observing intruder behavior, without 
the intruder’s knowledge. 

Network application behavior. 
ANML research into the behavior of 
network applications — specifically 
the application of graph-analytical 
techniques to aid the understanding 
of the traffic patterns of Web surfers 
and servers — shows that Web traffic 
patterns follow skewed distributions 
lacking any typical scale. This discovery 
was presented at the WWW2005 
conference in Tokyo, Japan. Research 
into the scale-free properties of Web 
traffic could change basic design 
assumptions for networks and servers 
for Web applications. 

Intellectual and artistic accomplishments 
Below are brief summaries of the intellectual and artistic accomplishments of the 
laboratory during the reporting period. 

• ANML technology disclosures 
o No new disclosures to report. 

o ANML has disclosed a total of three inventions to IURTC to date. 

• ANML open source software distributed 
o ANML has released two new open source software products, Walleye and 
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Hflow, during the reporting period. Both are network security tools for 
understanding hacker behavior. This software has proved very popular 
— 56,000 copies were downloaded during the first quarter of 2005. 

o Seven open source tools are currently distributed by the ANML. 

• ANML online services created 
o No new services created.

o The ANML currently provides (in collaboration with the Research and 
Academic Computing Division of UITS) one online service. 

• ANML Publications 
o The ANML had two new publications appear in print during the reporting 

period. 

o The ANML Lab has now published a total of 17 scientific papers. 

• ANML leadership in the scientific community: 
o ANML Director Steven Wallace is a member of Internet2 Hybrid Optical 

Packet Infrastructure (HOPI) design team. The project’s goal is to 
determine the advanced services and architecture of the next generation of 
Internet2. HOPI will likely include elements of the Internet2 network and 
National Lambda Rail. Both are managed by the IU Global NOC. 

o ANML Associate Director Greg Travis is a member of the Internet2 Security 
at Line Speed Advisory Board (SALSA). SALSA identifies the technologies 
and practices needed to provide the security for tomorrow’s network 
intensive applications. 

Creating the 21st century workforce 
• The staff of the ANML includes the director, the associate director, and three 

full time research staff members. 

• During the reporting period, one student received a Master’s degree. 

• During the reporting period, the ANML offered the following formal 
professional training activities: 

o ANML presented a February, 2005 network seminar and training session 
entitled Intruder Hands-On Workshop at the ESCC/Internet2 Joint Techs’ 
conference in Salt Lake City, UT. In this “war game” exercise computer 
systems administrators learn how hackers attack computer systems, and 
how to protect against such attacks. The war game simulation creates a 
competition (in a controlled and isolated environment) among systems 
administrators who simultaneously attempt to protect their own systems 
while trying to break into other systems within the war game theatre. Such 



training provides network security experts with critical hands-on experience 
in defending against cyber attacks in real time and realistic situations. This 
session was a successor to training developed for (and funded by) the US Air 
Force. Such training promotes Internet security and provides opportunities to 
identify potential staff to recruit for employment in Indiana.

Educating the citizens of Indiana and beyond 
The ANML maintains a high national profile in cybersecurity presentations. ANML 
was particularly well represented at the MegaTrends Briefing in San Francisco 
(described in greater detail in Section IV).

Accelerating economic growth 
In February 2005, ANML spun off its first commercial corporation, SGC 
Technologies, LLC. SGC Technologies was formed to commercialize ANML’s 
“Slashtmp” file sharing technology. There has been considerable and exciting 
activity during this reporting period, described in detail in Section IV of this report. 

External funding 
• Grants awarded during reporting period

o No new grants awarded. 

o To date, ANML has received funding for four grants, totaling $1,757,394. 

• Grants submitted during reporting period
o Three grants, totaling $1,409,780, were submitted or are under review during 

the reporting period. 

As of this report, the Lab has secured $150,540 in external funding 
for FY 2005/2006 

Lab outlook, July - December 2005 
ANML will continue to focus much of its research efforts on network security. 
Pending the outcome of current grant applications, ANML plans to greatly expand 
its involvement in Honeynet activities. ANML also expects to complete an early 
version of an advanced wireless services test platform during this timeframe. This 
test platform could host experiments that will determine what techniques and 
technologies will be effective at deploying and managing next-generation wireless 
services. 

In cooperation with the IU School of Informatics, ANML also plans to expand 
its research into the nature of application behavior. Such research may lead to 
new methods of detecting application-based security threats. ANML is exploring 
funding opportunities to support this research.
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Director

Lab mission & leadership 

The mission of the Community Grids Lab (CGL) is to create the technology that will enable grid 

computing to help solve important scientific problems. In creating new global communities, 

grid computing will open the way to new possibilities for e-Business and e-Science. The CGL 

focuses on creating new technology infrastructure and applications that will enable distributed 

business enterprises and cyberinfrastructure for distributed science and engineering. Computers 

and networks are getting faster; the distinction between computers and the network is blurring. 

This points to a future where individuals and corporations interact with grid-based applications 

without needing to explicitly manage the underlying technology details. CGL’s focus on 

applications has spawned much cross-disciplinary collaboration in research and development 

of scientific and business applications. A current major emphasis is in earth science and particle 

physics, with other projects in education, biocomplexity, chemistry, apparel design, digital film 

production, and sports informatics.

II.3. COMMUNITY GRIDS LAB (CGL)
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Summary of key lab activities, January - June 2005 
CGL research and development has thrived with 27 publications and 15 
presentations. Three CGL students earned their PhDs and the Lab received two 
federal grants — one an Small Business Innovation Research (SBIR) with the 
Anabas Corp. Several mature software projects are underway with SERVOGrid 
integrating earthquake science research in Australia, China, Japan and the USA; 
novel forecasting algorithms supported by the Lab’s Grid are gaining national 
attention. This technology is being developed to support crisis management 
with the POLIS center at IUPUI. Core grid technology in portals and messaging 
is regarded as best practice internationally and is being developed with many 
collaborators, including several in the United Kingdom, which is funding the 
NaradaBrokering work. The CGL collaboration environment GlobalMMCS 
is being developed with a focus on technology to support real-time video 
annotation. This has applications in sports training and is used in a project with 
the IU School of Health, Physical Education and Recreation and Chinese sports 
universities. 

Research and development activity 
Many of the current CGL research projects were started in 2001, and are now 
significant systems that can be used in major applications. These systems are 
summarized below. 

Grid architecture. In web and grid 
architectures, there are two competing 
standards, both viable and both 
backed by important contingents 
of the information technology 
community. WS-I (http://www.ws-
i.org/) is backed by a consortium 
that includes Microsoft), and WSRF 
(Web Services Resource Framework, 
http://www.globus.org/wsrf/) is backed 
by a consortium that includes the 
Globus Alliance and IBM). The 
CGL is developing grid services and 
architectures based on web services, 
and has proposed a “two core” 

model for grids to incorporate both the WS-I and WSRF technologies. While a 
single standard might be preferable, developing facilities interoperable with both 
is better than waiting for the matter to decide itself (which could take years) or 
choosing one of the two competing standards. The CGL made such a proposal 
explicit at a recent meeting in the United Kingdom (http://grids.ucs.indiana.edu/
ptliupages/presentations/ogsaukjan05.ppt), representing a significant contribution to 

A CGL researcher participates in 
a teleconference, making use of 

NaradaBrokering to make efficient use 
of network bandwidth.



the development of e-Science and e-Business applications. This “two-core” model 
is used in the major projects described below. It ensures maximum impact of these 
developments and ensures that they are developed in a coherent fashion, consistent 
with international best practices. 

NaradaBrokering grid messaging system. NaradaBrokering enables 
efficient asynchronous communication among multiple people and multiple 
communications. For example, NaradaBrokering can be used very efficiently to 
support videoconferencing communications, using less bandwidth than other 
current technologies (such as multicast). NaradaBrokering also allows a person 
to join a teleconference in progress and “catch up” on what has gone before 
without interfering with the progress of the rest of the teleconference. This provides 
tremendous flexibility and utility in distance education applications. The name 
“NaradaBrokering” is derived from ancient Indian mythology where Narada (or the 
power of persuasion) acted as the messenger to the gods. A NaradaBroker facilitates 
communication among many people and many computers in a similar fashion. 
The CGL has extensively benchmarked the system, showing that a single broker can 
support several hundred simultaneous clients, even for video stream bandwidths. 
Hundreds of people could participate in a class being offered via videoconference — 
something well beyond the current capabilities of other videoconferencing systems. 

During the last six months (through grants obtained from the United Kingdom) the 
CGL has added support for three dominant Web Service specifications (WS-Eventing 
in the area of notifications; WS-ReliableMessaging and WS-Reliability in the area of 
reliable messaging). CGL released the formal version 1.0 of NaradaBrokering in July, 
2005. This release has approximately 250,000 lines of code.

Portals. The CGL leads the Open 
Grid Computing Environments 
(OGCE) Collaboratory. This work is 
critical to extending the impact of grid 
computing beyond the traditional users 
at national supercomputing centers 
to the many thousands of scientists 
in the US and beyond. OGCE based 
portals, such as the Web Map portal 
shown here, are the leading candidates 
for making grid computing easily 
accessible to a practicing scientists. 
The CGL’s work with portals during 
the past six months has included 
development and documentation of 
grid portal technology, simultaneously 
compatible with a variety of grid 
toolkit versions. An integrated portal 
environment based on Maven, is 
an open source grid project with 
the Apache Software Foundation, 
which allows for the building of 

the grid portal, creation of user documentation, running of simple unit tests for 
installation verification, and the creation of dashboard test results. The CGL utilizes 
a component-based approach to building grid portals, allowing for easy plug-in tool 
development (tools that perform specific jobs or provide particular communications 
capabilities) independent of the multiple, competing web and grid architecture 
standards. The CGL has developed and is distributing Global MMCS audio/video 
plug-ins, as well as geographical information system-based map generating tools. 
Global MMCS is described in more detail to follow. 

The Web Map Client 
interface is shown integrated 
into the standard-compliant 

uPortal framework.
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SERVOGrid and geographical 
information systems. 
Over the last 6 months the 
CGL has aggressively developed 
implementations of several 
specifications provided by the Open 
Geospatial Consortium (OGC): Web 
Map Service, Web Feature Service, 
and SensorML (a markup language 
for describing data from geospatial 
sensors). The CGL also investigated 
geographical information system 
(GIS)-compatible information 
services. The CGL implemented 
these following best-practice 
standards for web services, which 
enable the Lab to integrate
these GIS services with other

services for scientific application management and public planning (http://
www.crisisgrid.org). The implementation of GIS standards as web services enables 
the creation of scientific application management services to create integrated, 
distributed meta-applications. HPSearch (http://www.hpsearch.org), developed 
by CGL, is used to manage these meta-applications. The Lab tackled a relatively 
simple but very important application to forecast areas of increased earthquake 
likelihood. The user interface for this meta-application is shown in the figure 
above. CGL’s development in meta-applications addresses one of the key 
stumbling blocks in grid computing. While multiple computer applications 
should ideally work together to create new capabilities in science, creating the 
infrastructure for this is extremely difficult, and an area where the CGL is making 
important progress through its work using GIS applications as test cases. 

Collaboration Grids - 
Global MMCS (MultiMedia 
Collaboration System). The 
purpose of the Global MultiMedia 
Collaboration System (Global 
MMCS) project led by the CGL is 
to build a collaboration system that 
successfully integrates heterogeneous 
technologies into teleconferencing 
systems, including high-end video 
conferencing, handheld devices, and 
voice-only connections 
(http://www.globalmmcs.org/). Imagine 
the convenience of being able to 
dial into a videoconference and 

participate by telephone, or using a PDA screen to see a videoconference and 
participate meaningfully via any of these connections. The CGL has enhanced 
the Global MMCS 1.0 prototype to increase its reliability and performance. The 
CGL has developed enhancements to Java Media Framework (JMF), the basis 
for participation in videoconferences through Jbased devices such as PDAs 
(Personal Digital Assistant include). The CGL has extended JMF to the Mac-OSX 
platform, so that Mac users can participate in videoconferencing using Global 
MMCS. Other enhancements include the creation of screen capture capabilities 
and dramatic improvement of JMF rendering performance. A new media 
filtering pipeline makes the video rendering of the JMF is twice as fast as Sun 

The Pattern Informatics 
earthquake forecasting 

application is integrated 
with GIS services through 

workflow tools.

Smart Cellular Phone displaying a 
video image from Global MMCS



JMF and even better than Access Grid VIC (Video Conferencing Tool – a fast and 
widely used program for videoconferencing). The stability of the Global MMCS 
prototype has been greatly enhanced. Advances have been made in supporting 
mobile clients, especially smart cellular phones. New additions to Global MMCS 
now enable use of cell phones to interact with standard videoconferencing 
clients, including image-uploading and image-downloading to interact with 
regular videoconferencing clients. Extensive performance measurements have 
been made benchmarking the capabilities of Global MMCS. A new collaborative 
video annotation capability is being developed for Global MMCS that takes 
advantage of the capabilities developed in the NaradaBrokering systems. As 
a result, all the media stream data from Global MMCS can be synchronized, 
archived and replayed. A prototype application called e-Sports allows coaches 
and players to view sport videos and collaboratively make and discuss 
annotations, which should result in better (and safer) performance of individual 
athletes and teams. 

Intellectual and artistic accomplishments 

Below are brief summaries of the intellectual and artistic accomplishments 
of the CGL during the reporting period. 

• New CGL technology disclosures 
o No new technology disclosures. 

o To date, the CGL has disclosed one invention. 

• New CGL software distributed 
o One new package of open source software was distributed: OGCE

science web browser portal software to support Grid computing 
(http://www.collab-ogce.org).

o CGL has distributed, to date, three open source software packages. 

• CGL online services created 
o OGCE science web browser portals to support Grid computing 

(http://www.collab-ogce.org). 

o CGL offers three online services. 

• Publications and presentations 
o The CGL had 27 new publications appear in print during the reporting 

period. 

o The CGL has now published a total of 213 scientific papers. 

o The CGL presented a total of 15 presentations during the reporting period. 

o This high number of papers and presentations reflects Fox’s encouragement 
of students to submit conference papers. The CGL has a very high acceptance 
rate due to the quality and importance of its research. 

• Leadership in the scientific community 
o During this period Fox served as vice-chair for community activities of the 

Global Grid Forum and is a member of the four-person management group 
running GGF. He continues on the advisory boards of both the UK e-Science 
program and its OMII Grid software activity. Fox is the major editor of the 
well-respected computer science journal Concurrency & Computation: Practice 
& Experience.

Creating the 21st century workforce 

• The current full-time CGL staff includes the director, three research associates 
and two software engineers. Sixteen doctoral students are affiliated with the 
Community Grids Lab. 
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• During the reporting period the following changes in Lab personnel occurred: 
o Jai-Hoon Kim, a visiting scientist from Korea (funded by his home university, 

Ajou) ended his visit successfully in July 2005 after publishing two papers in 
collaboration with the CGL 

o One research associate (Ko) and one systems staff (Varank) left during this 
period. One student (Altay) did not return this period. 

• During the reporting period, students affiliated with the lab have achieved the 
following degrees: 
o Three students completed PhD degrees. Some 12 current PhD candidates are 

expected to finish their degrees during the next 18 months. 

• The CGL has been very active in creating online self-education tools which are 
particularly important in expanding the utilization of grid applications. The 
CGL has developed extensive tutorial material for OGCE web portals during 
this reporting period (http://www.collab-ogce.org). 

• One sometimes overlooked aspect of building an advanced 21st century 
workforce in Indiana is brain gain – the recruitment of talented individuals 
to move to Indiana and join Indiana’s workforce. The Community Grids Lab 
continues its ongoing collaboration with Beihang University to encourage 
Chinese students to interview for Indiana University. The CGL established 
a new collaboration with Beijing Sport University and tried the e-Sports 
application for distance training and Beijing and HPER at IU, building global 
collaborations that will help advance the State of Indiana.

Educating the residents of Indiana and beyond 
Outreach to Native Americans and historically black colleges is an ongoing 
important component of CGL activities. This spring the CGL taught an Internet 
class to Jackson State University in Mississippi (http://grids.ucs.indiana.edu/
ptliupages/jsucourse2005/). In addition, Fox was appointed as Visiting Scholar for 
Cyberinfrastructure Development for the Alliance for Equity in Higher Education 
(a consortium of all the major minority serving institutions) in recognition of 
such activities. 

Fox is writing a new book building on the success of the book published in 
2003, Grid Computing: Making the Global Infrastructure a Reality, edited by Fox, 
Fran Berman, (Director of the San Diego Supercomputer Center), and Tony 
Hey (Director of the UK e-Science program). The new book will be aimed at a 
broader audience and explain the important applications that grids can address. 



Accelerating economic growth
Anabas Inc. is a startup company created by the personnel of the Community 
Grids Lab that aims to create commercial products and services based on the 
open source software being developed by the Lab. This is one of many examples 
within the PTL in which open source software developments create the basis for 
private enterprise. Information on new accomplishments by Anabas, Inc. during 
the reporting period is presented in Section IV, and a basic description of Anabas, 
Inc. is given in Appendix 5. 

External funding
• Grants awarded 

o Two grants were awarded to the CGL Lab, totaling $365,247 during the 
reporting period. This total includes only grants to the Lab itself, not to 
Anabas, Inc. 

o Grant funding awarded to the CGL Lab to date totals $5,517,376. 

• Grants submitted during reporting period
o Eight grants totaling $4,665,384 were submitted or are under continuing 

review. 

To date, the Lab has secured $639,632 in funding for FY 2005/2006. 

Lab outlook, July - December 2005
Architecture. The Lab will continue to follow the international work both in 
grids and web services, with particular attention to technologies that support the 
streaming real-time applications that should be of great importance in the future. 

NaradaBrokering Grid Messaging System. Efforts in the next 6-12 months 
include development of facilities for higher-availability, redundancy, and 
resilience to failures. 

Portals. The immediate goal for the OGCE portal work is to release a version 
of the OGCE portal software that is compatible with the newest version of the 
Globus Toolkit 4.x. OGCE team members are also collaborating in several NSF 
TeraGrid science gateway projects. An important effort is the integration of Sakai-
based collaboration tools (being developed at IU) into OGCE-supported portals. 

Collaboration Grids GlobalMMCS. The Lab will investigate high performance 
web services, which will build upon the NaradaBrokering messaging, to improve 
performance.
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Director

Lab mission & leadership 

The mission of the Visualization and Interactive Spaces Lab is to use advanced computer-

generated graphics and novel sensor-based user interfaces to create innovative environments 

for data exploration, learning, and visualization of science data. The goal is to create new 

capabilities for access to information, and to embed these capabilities into environments for 

exploration and learning. The Lab’s research agenda includes work on user interfaces, display 

innovations, graphics software, and providing visualization functionality over the web. The 

Lab is especially interested in taking a collaborative approach, where technology solutions can 

contribute to applications that affect people’s lives now.

II.4. VISUALIZATION AND INTERACTIVE SPACES (VIS) LAB 

39



Summary of key lab activities, January to June 2005 
• The VIS Lab completed major installations (etx and ArtXPlore) at the 

Indianapolis Museum of Art. To date, over 15,000 people have visited the etx 
and ArtXPlore installations at the Museum. 

• Developed and installed the Watching Your Watershed exhibit at the Indiana 
State Museum. 

• Participated in the development of the LillyPAD application for digital data 
collection at the Lilly ARBOR site. 

• One publication appeared in print during the current reporting period, and Lab 
personnel gave five invited presentations. 

• Lab personnel gave 21 presentations and 21 tours of the new lab space in the 
Informatics and Communication Technology Complex Building on the IUPUI 
campus in Indianapolis. 

• A new student was added to the VIS Lab, bringing the number of students 
working in the lab to two undergraduates, one Masters student, and two 
Doctoral students. 

• VIS Lab was awarded two new contracts, bringing $192,000 into Indiana 
University; $98,000 of that directly to the VIS Lab. 

Research and development activity
During this reporting period, the VIS Lab’s activities focused on developing 
and delivering projects with local museums and education venues. This is in 
keeping with the goal of contributing to the community by bringing innovative 
technologies that enhance informal, family-centered, and service learning 
opportunities. In this six-month period, the Lab installed the etx exhibit and a 
multimedia tour called ArtXPlore, both at the Indianapolis Museum of Art. 
The etx is based on the Lab’s PercepTable technology, and ArtXPlore uses 
wireless networking and handheld computers to deliver on-demand content 
to the visitor. The Lab also installed a science education exhibit (based on the 
PercepTable) called Watching Your Watershed at the Indiana State Museum. 
Taking technology outdoors, the Lab also participated in using handheld 
computers for data collection at the Lilly ARBOR site. More details on these 
activities are provided below.

etx. The etx exhibit is the culmination of a year-long collaboration with the 
Indianapolis Museum of Art with the goal of letting museum visitors see and 
interact with the collections in new ways, through use of PercepTable technology. 
Museums tend to arrange art objects in established groupings, devoting each 
gallery to items from the same time period, style, country of origin, or artist. 



The IMA’s Director of Education Linda 
Duke was intrigued by the notion 
of being able to present items in 
unexpected based on characterizing 
features that are perhaps more subtle 
than the high-level classifications that 
usually dictate gallery placement. For 
example, items from many time periods 
could be grouped together by theme, 
or material, or even dominant color. 
From the standpoint of art education, 
objects in new and non-traditional ways 
encourage visitors to experiences works 
of art with new perspectives. 

The etx exhibit lets museum visitors 
interact with digital images of objects 
in the collection. Visitors use tools on 

the PercepTable to select an object that catches their eye. That art object becomes 
the center of attention and slides to the center of the table. Other objects from 
the collection cluster together based on their shared relationship to the object 
of interest. For example, if the painting Winslow Homer’s “Boat Builders” is 
chosen as the center object, other seascapes from the collection appear, clustered 
together on the table and labeled as seascapes. Other clusters appear, perhaps of 
paintings from the same time period, or perhaps paintings involving children at 
play. In addition to the activity on the table, imagery is projected to three walls 
of the room. One wall duplicates what is shown on the table, while another 
shows details of the selected object of interest, including artist name, period, 
and country. The third wall shows the object of interest superimposed on the 
floor plan of the Museum, with an indicator of where the object can be found 
in the Museum. The PercepTable is a perfect technology for this exhibit. The 
PercepTable allows users to interact with information by simply moving small 
tools on the top of a table. The computing technology to support the application 
is hidden, so that museum visitors need not feel intimidated by the technology 
and can instead focus on the experience of interacting with the art. Follow-
up discussions are underway with the Museum, focusing on plans for formal 
evaluation of some usability questions, as wellas opportunities for marketing the 
application jointly to other museums.

ArtXPlore. The VIS Lab also collaborated with the IUPUI 
Informatics Research Institute on ArtXPlore, a multi-media 
experience for visitors to the IMA. This project aims to augment 
visitors’ experience with “location-aware information delivery.” 
Visitors are equipped with handheld PDAs (Personal Digital 
Assistants, such as Palm Pilots). As a visitor moves about the 
galleries, the ArtXPlore system recognizes the PDA location, and 
delivers relevant content. In ArtXPlore, the PDAs are equipped 
with wireless cards, and the galleries are outfitted with standard 
wireless access points. Cutting-edge (commercial) software is 
used to track a user’s location based on the strength of network 
signal picked up by the PDA. In this first deployment content 
has been constructed for 16 objects in the American galleries. 
Project participants from the School of Informatics and the 

Herron School of Art worked on the content, creating Macromedia Flash segments to talk 
about the art. VIS Lab involvement was crucial to the feasibility of the project, as staff 
were responsible for designing and implementing the capabilities to track visitors as they 
moved in the galleries, and for all the “back-room server” software and installation. 

ArtXPlore uses wireless 
networking technology to 
locate a PDA and stream 

location-appropriate 
content to the device.

ext exhibit display at the Indianapolis 
Art Museum. These images are 

projected onto a table, showing many 
categories of art on display in the 

Museum. In the bottom left, a Museum 
visitor has selected a particular piece 

of art and the etx system is displaying 
a map to the location of that art piece 

within the museum.
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Watching Your Watershed. Watching Your Watershed 
is another PercepTable-based display, installed in June at 
the Indiana State Museum. The exhibit was developed by 
the VIS Lab, in collaboration with the Center for Earth and 
Environmental Science (CEES) at IUPUI and the Museum. 
The exhibit is on loan from the Lab and is located in the 
“Tomorrow’s Indiana” gallery, an area in the Museum that 
demonstrates how choices made today will influence the future. 

The Watching Your Watershed exhibit lets visitors explore 
geospatial information about Indiana and see how water 
connects their neighborhoods to a larger community. A map of 
Indiana can be viewed showing county boundaries or watershed 
boundaries. Additionally, one of five storm events in Indiana 

can be triggered for playback. For example, a visitor can replay the flood of 
July 4, 2003, when seven inches of rain fell on the State in 24 hours. When a 
storm event is triggered, clouds swoop across the State and rain begins to fall. 
Computer-generated graphs show the volume of water in rivers at a series of 
locations. The data that drives the display is drawn from on-line sites: rainfall 
data was gathered from the National Oceanic and Atmospheric Administration 
data archive, and river gauge data is taken from the United States Geological 
Survey network of river instruments measuring depth and flow. 

Lilly ARBOR site data collection. The 
VIS Lab worked with PTL Faculty Fellows Dr. 
Lenore Tedesco, director of CEES, and Dr. 
Yvonne Rogers (at IUPUI and IUB respectively) 
to create a handheld data collection program 
for the students and volunteers gathering data 
at the Lilly ARBOR site. Computer science 
students in Dr. Rogers’ class (which is taught 
jointly with PTL’s Dr. Kay Connelly) developed 
the in-the-field data collection application that 
uses hand-held PDAs and wireless networking. 
An outgrowth of this activity is “ENSEMBLE,” 
a proposal pending at the National Science 
Foundation’s education division. 

Lab Director Polly Baker test drives 
the “Watching Your Watershed” 

exhibit, on loan from the Lab to the 
Indiana State Museum. 

Even bundled up with gloves, users 
found PDAs easy to use in the field 

for data collection.



National science collaborations. The VIS Lab also continued 
its participation in two national-scale science collaborations. 
The Terascale Supernova Initiative studies the process of stellar 
supernova. The project is funded by the US Department of Energy 
and involves over 100 researchers, with Dr. Baker as lead investigator 
for visualization. In the Inverse Ocean Modeling project, funded 
by the National Science Foundation, the VIS Lab is working on 
the ability to visualize the covariance relations among variables in 
computer simulations of ocean behavior. Both of these projects are 
in their fifth

 
and final year, coming to a close in summer 2006. 

Intellectual and artistic accomplishments 
Below are brief summaries of the intellectual and artistic 
accomplishments of the laboratory during the reporting period. 

• New Technology Disclosures 
o Two new software inventions were disclosed to IURTC during 

the reporting period. 

o As of the end of the reporting period, the VIS Lab has 
disclosed a total of five hardware and/or software inventions to IURTC.

• New software distributed/New online services created 
o The VIS Lab focuses on integrated hardware/software solutions that 

cannot function without highly specialized hardware (which is generally 
proprietary to the Lab). As such, the VIS Lab does not at present distribute 
(or plan to distribute) open source software or deliver online services.

• New publications and presentations 
o The VIS had one new publication appear in print during the reporting 

period.

o The VIS Lab has published a total of eight papers to date. 

o The VIS Lab is privileged to be housed in the new Informatics and 
Communications Technology Complex (ICTC) building, which is 
receiving a tremendous amount of attention as a new campus facility. 
The Lab participates in tours on a regular basis. Quite frequently, Lab 
Coordinator Jennifer Browning serves as tour guide. On other occasions, 
members of the Lab’s technical staff and students are on hand to describe 
their research projects. During the reporting period, the VIS Lab gave 21 
tours of PTL facilities in the ICTC and in addition gave five other invited 
presentations.

Visualizations of 
stellar supernova 

created by the VIS 
Lab as part of the 

Terascale Supernova 
Initiative
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• Installations and works of art 
o etx exhibit. Indianapolis Museum of Art. April 12, 2005 through

October 31, 2006.

o ArtXPlore multimedia tour. Indianapolis Museum of Art. Opened July 1, 
2005, as permanent addition to IMA offerings 

o Watching Your Watershed. Indiana State Museum. June 23, 2005 through 
December 2005, with option for annual extension.

Creating the 21st century workforce 
• The VIS Lab personnel includes faculty, one director, one assistant director, 

three full time staff, three doctoral students, and two undergrad students. 
During the reporting period there have been the following changes in Lab 
personnel: 

o Ms. Pooja Gupta joined the Vis Lab this summer. She recently earned an 
MS degree in Computer Science at IUPUI. She is working with the Lab on 
covariance visualization as part of the funded effort on ocean modeling 
and visualization. 

• During the reporting period, students affiliated with the Lab have achieved the 
following degrees:

o No students have completed degrees during this reporting period.

• During the reporting period, the Lab offered the following formal professional 
training activities: 

o Dr. Baker worked with Dr. Kay Connelly (from the Open Systems Lab) 
to present a one-day workshop on potential applications of ubiquitous 
computing technologies in health care for the IU School of Nursing Center 
for Enhancing the Quality of Life During Chronic Illness.

Educating the residents of Indiana and beyond 
Visualizations provide some of the most accessible and intuitively understood 
technology developed by Pervasive Technology Labs. Indeed, creating technology 
that is itself highly accessible, or makes artistic works more easily accessible, 
was a key research and development activity of the VIS Lab during the first 
half of 2005. The VIS Lab measures community impact by citing the number 
of individuals or organizations that use, experience, or are exposed to Lab 
technologies.

The etx and ArtXPlore installations at the Indianapolis Museum of Art bear 
mention again in this context because of their important role in creating 
interest in and providing information about advanced information technology. 
Indianapolis Museum of Art leaders have been enthusiastic in their response 
to the technology developed for the Museum, and are emphatic that this 



technology has changed the way the Museum conceives the role of technology as 
a part of the Museum visitor’s experience. An indicator of the profound impact 
of the technology developments was provided during the Spring 2005 meeting 
of the American Association of Museums held in Indianapolis. In excess of 6,000 
people attended this meeting, most of whom visited the IMA during the course 
of the meeting. The IMA hosted a special evening reception for 500 distinguished 
invitees drawn from the conference attendees. All in attendance visited the 
technology created by the VIS Lab for the IMA, and most were so impressed that 
they took time to try it out personally. During the first weekend of its grand re-
opening, 18,000 people visited the Museum. Most saw and experimented with 
the technology created by the VIS Lab. 

Overall, literally thousands of people have experienced advanced information 
technology and its use in research, art, and everyday life through the efforts of 
the VIS Lab at the Indianapolis Museum of Art. 

Accelerating economic growth 
EnVizable LLC is a company organized by personnel of the VIS Lab and, aimed 
at creating commercial products based on VIS Lab innovations and inventions. 
Information on recent activity of EnVizable LLC is provided in Section IV of 
this report. A basic description of the company and its activities are provided in 
Appendix 5. 

External funding
• Grants Awarded 

o Two contracts were funded for a total $192,000 brought into Indiana 
University; of this $98,000 goes to the VIS Lab. 

o The VIS Lab has been awarded $839,863 in external funding since its 
inception. 

• Grants submitted during reporting period
o Two collaborative grants involving VIS Lab personnel were submitted 

during the reporting period, with a total of $540,000 budgeted for the
VIS Lab. 

To date, the Lab has secured $262,000 in funding for FY 2005/2006. 

Lab outlook, July - December 2005 
In the next six months, the VIS Lab will further develop its educational exhibits 
for informal and family-centered learning venues in collaboration with the 
Indianapolis Museum of Art and Eagle Creek Park. The Lab will also continue 
work in the area of scientific visualization, including participating in further 
proposals related to the collaborative supernova modeling project.
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Randy Heiland

Associate Director

Lab mission & leadership 

The mission of the Scientific Data Analysis Lab is to develop and deploy software tools and 

applications that contribute to improved science understanding and education. The Lab actively 

seeks academic researchers and educators who have challenging problems in scientific data 

management, analysis, and visualization. While the Lab is interested in tackling problems in 

many scientific domains, staff are currently focused on challenges in the life sciences – an area 

of rapid growth in the State of Indiana. The Lab is also committed to science and mathematics 

education in its K-12 outreach efforts.

II.5. SCIENTIFIC DATA ANALYSIS (SDA) LAB 
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Summary of key lab activities, January - June 2005
Research and development 

• The SDA Lab is actively involved in developing and deploying a web service for 
MutDB, a database of genetic mutations. 

• Work continues on developing a web service for S-BLEST, a tool to help 
determine whether proteins are structurally and functionally similar. 

• The SDA Lab is developing a software tool to aid in the interrogation of 
molecules at biological interfaces. 

• This SDA Lab is also contributing to the visualization effort of the VIS Lab’s 
Inverse Ocean Modeling project. 

Intellectual and artistic accomplishments
• The SDA Lab had one publication appear in print during the current 

reporting period, one accepted for publication in July 2005, and delivered five 
presentations. 

• The SDA Lab participated in 21 presentations and tours in the ICTC Building at 
IUPUI.

Creating the 21st century workforce and educating the citizens of 
Indiana and beyond 
• A graduate student in the SDA Lab graduated from IUPUI in May and 

accepted a position with Delphi in Kokomo. Another graduate student, 
employed by PTL fellow Dr. Sean Mooney and working out the MutDB web 
service, graduated from IUPUI and is seeking a bioinformatics job in the 
Washington DC. With these recent departures, the SDA Lab now employs one 
undergraduate student. More students will be hired in the fall semester. 

• The SDA Lab held a workshop at the Girl Scout Math and Science Center in 
Indianapolis, introducing about 15 middle-school girls to the open source 
software tool, Squeak, that enhances math and science learning. 

• Heiland has met with a 21st Century Charter School, looking for ways that the 
SDA Lab can enhance the school’s science and math curriculum.

External funding 
• SDA Lab contributed to the submission of two grant proposals during this 

reporting period.

Research and development activity
The SDA Lab’s key research and development activities during this reporting 
period focused on: 



• The ongoing collaboration with Dr. Sean Mooney’s Lab (in the IU School of 
Medicine’s Center for Computational Biology and Bioinformatics) providing 
web services for bioinformatics. Dr. Mooney is also a PTL Faculty Fellow. 

• A new collaboration with Dr. Garth Simpson (Analytical Chemistry, 
Purdue) who studies nonlinear optical properties of molecules at biological 
interfaces.

Web services for 
bioinformatics. The July 2005 
issue of Nucleic Acids Research will 
include a paper that introduces
a newly created web site, http://
lifescienceweb.org, which will be 
used to disseminate SDA Lab 
software and documentation for 
web service. The Lab awaits feedback 
from researchers using this online 
service. This new publication is 
likely to dramatically increase 
interest in and use of services 

such as MutDB. MutDB offers an approach to 
understanding how genetic mutations (single 
nucleotide polymorphisms, or SNPs) affect the 
structure and function of proteins. This stands to 
offer insights into the molecular basis of disease. 
In an earlier report, the Lab showed a picture of 
the client developed for PyMOL, an open source 
protein visualization and analysis package; the 
Lab has since made significant improvements and 
extensions to this front-end client and developed 
an additional client to be used with UCSF 
Chimera, another popular open source protein 
visualization package. It is important to offer both 
visualization tools, as both are widely used and 
offer different strengths and features that are of 
interest to life scientists. The backend service for 
MutDB also continues to evolve and improve.

NLOPredict (NonLinear Optical 
Prediction Tool). The SDA Lab initiated a new 
scientific collaboration with Dr. Garth Simpson of 
the Purdue University Department of Chemistry. 
The Lab jointly developed a new tool called 
NLOPredict, which predicts the conformations 
(orientations) of molecules that lie on biological 
interfaces. This is particularly important since it 
is notoriously difficult to determine the structure 
of many such proteins through traditional 
crystallographic methods. Dr. Simpson’s lab is 
now testing the accuracy of the predictions made 
by this software, and plans to present information 
about this software at the annual meeting of the 
American Chemical Society in August 2005. 

MutDB with 
the Chimera 

visualization package

The NLOPredict user interface showing the protein 
fibrinogen and its predicted NLO properties.
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Intellectual and artistic accomplishments 
Below are brief summaries of the intellectual and artistic accomplishments of the 
SDA Lab during the reporting period. 

• New technology disclosures 
o The SDA Lab disclosed one new technology invention during the reporting 

period. This disclosure was for the software that runs MutDB, a software tool 
and web service aimed at helping understand genetic mutations and how 
they affect protein structures (http://lifescienceweb.org). 

o As of the end of the reporting period, the SDA Lab has disclosed one new 
invention to IURTC.

• New distributions of software 
o No new distributions of software

• New online services created 
o MutDB, described above, is offered as an online web service that anyone can 

use. This is of significant value to life science researchers. 

o sym-nature – an interactive Squeak project for K-12 outreach which offers 
a lesson in mathematical symmetries by showing and scripting examples 
found in nature (http://sda.iu.edu/K-12/ ). 

o As of the end of the reporting period, the SDA Lab offers two online services. 

• New publications and presentations
o The SDA Lab had one new publications appear in print during the reporting 

period. 

o The SDA Lab has now published a total of five scientific papers. 

o The SDA lab offered 23 tours of Lab facilities in the new ICTC building in 
Indianapolis.

Creating the 21st century workforce
• The current full time staff of the SDA Lab consists of one associate director, one 

research associate, and two full time staff. 

• During the reporting period there have been no changes in Lab personnel. 

• During the reporting period, students affiliated with the Lab have achieved the 
following degrees: 
o David Milsho, the SDA Lab’s first employee, graduated from the New Media/

Informatics program in May. He is planning to enter the graduate program 
next spring and remains employed in the SDA Lab.



Educating the residents of Indiana and the world 
The SDA Lab has made a significant effort to develop 
collaborations in K-12 science and math outreach. The Lab 
firmly believes that affecting the interests and plans of K-12 
students is a critical component of building a well-trained 
and innovative 21st century workforce in Indiana. The Lab 
gave a very successful presentation and workshop with the 
Girl Scout Math and Science Center.

Effecting change in the training of the scientists of tomorrow 
means changing the way the teachers of today teach. The 
SDA lab participated in a conference called “Teaching and 
Learning with Technology” offered by Purdue University. 

Accelerating economic growth 
SDA Lab staff members formed the company Acquired 
Science LLC in early 2005. Information on the new activities 
of Acquired Science LLC is provided in Section IV of this 
report. A basic description of the company and its activities 
is provided in Appendix 5. 

External funding 
• Grants awarded during reporting period 

o The SDA Lab is still quite new and as of yet has not been 
awarded any external grant funding.

• Grants submitted during reporting period
o The SDA Lab participated in submission of two grants 

during the reporting period. Associate Director Heiland 
was a senior investigator on one proposal (involving the 
Open Systems Lab) and a Co-PI on another proposal.  
Together, the proposed budgets for the SDA lab from 
these proposals is $207,251.

Lab outlook, July - December 2005 
The SDA Lab looks forward to a busy second half of 2005. The Lab will continue 
its fruitful collaboration with Dr. Mooney’s Lab in developing more web services 
for bioinformatics. The Lab will continue to work with the Simpson Group 
at Purdue, developing software tools that address the needs of the scientific 
community. Early work has begun on other new research collaborations, 
including visits with Dr. Dan Maki, Math, IU Bloomington; Prof Larry Yaeger, 
Informatics, IU Bloomington; Mike Fritsch, ZOOM Information Systems, Ft. 
Wayne; Dr. Asok Sen, Math, IUPUI; and Dr. Marcus Betancourt, Physics, IUPUI. 

In outreach efforts, the SDA Lab has been invited back for multiple workshops 
at the Girl Scout Math and Science Center. The Lab also anticipates working 
with the 21st Century Charter School (Union Station, Indianapolis) to teach 
computer workshops that enhance the school’s math and science curriculum. 
In August, staff will make a presentation at the annual Squeak conference in 
Chicago. 

In the next six months, the Lab will pursue the hiring of an additional full-time 
staff member, as well as graduate and undergraduate students.

Girl Scouts using computers at the workshop given by the SDA 
Lab at the Girl Scout Math and Science Center

Randy Heiland discusses educational uses of computer 
technology supported and promoted by the SDA Lab.
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Donald F. (Rick) McMullen

Director

Lab mission & leadership

The mission of the Knowledge Acquisition and Projection Lab (KAP Lab) is to develop new 

insights about how knowledge is created, managed, and used within organizations, and then 

use this knowledge to develop advanced information technology systems that will create new 

possibilities for management, delivery, and use of institutional knowledge. Some application 

areas for the technology developed by the KAP Lab include:

• Managing the data and information produced by arrays of sensors, such as ocean buoys;

• Creating tools to enhance problem solving in distributed and virtual organizations;

• Knowledge management for innovation in virtual organizations; and

• Just-in-time information delivery systems for distributed organizations, such as delivery of 

information needed to repair the highly technical infrastructure and equipment on board 

Navy ships.

The Knowledge Acquisition and Projection Lab is currently unique among Pervasive Technology 

Labs in that it is almost entirely self-funded.

II.6. KNOWLEDGE ACQUISITION AND PROJECTION LAB (KAP LAB) 
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Summary of key lab activities, January - June 2005 
During this reporting period, the KAP Lab engaged in the following key 
activities: 

• Received funding for the first National Ecological Observatory Network 
(NEON) science project, titled “Automating Scaling and Data Processing 
in a Network of Sensors: Towards a Global Network for Lake Metabolism 
Research and Education.” This project seeks to build a worldwide network of 
instruments and databases for lake water quality to further the understanding 
of the life cycles of lakes and the impact of human activity on lakes. 

• Continued development of the Knowledge Projection System (KPS) for the
US Navy SmartShips program. 

• Continued development of the CIMA (Common Instrument Middleware 
Architecture) project, which is developing a methodology to integrate 
instruments and sensors into computing grids. 

• The KAP Lab has begun an externally funded project to plan US-Turkey 
collaborative research projects that will explore how public science research 
agencies in different countries coordinate international collaborations. 

Research and
development activity 
Instruments and sensors as
network services: Instruments as 
first class members of the Grid. 
The Instrument Middleware project, 
started in 2003, seeks to develop a 
methodology to integrate instruments 
and sensors into computing grids. This 
project, funded by the National Science 
Foundation’s Middleware Initiative, 
is developing a Common Instrument 

Middleware Architecture (CIMA) to improve accessibility 
of instruments and to facilitate their integration into 
the Grid. Implementations of the middleware are being 
developed for a variety of scientific instruments. The end 
product will be a consistent and reusable framework for 
including shared instrument resources in computing 
and storage grids. A primary challenge addressed by 
this project is the lack of a generalized approach to 
instrument middleware that allows existing and new 
instruments to be integrated into grid computing 

The Common Instrument 
Middleware Architecture in use. 

Displayed here is remote use of a 
crystallography system, including 

videoconferencing with the 
instrument facility and images 
of the instrument output being 

collected and displayed in real time.



environments. Other issues being explored include extending the accessibility 
of instruments to new classes of users; use of instruments by software agents; 
and increasing the longevity, flexibility, and durability of software systems for 
instruments. Two key components of CIMA are a compact, embeddable web services 
stack and a language for describing the capabilities and functions of hardware. 

Automating Scaling and Data Processing in a Network of Sensors: Towards 
a Global Network for Lake Metabolism Research and Education. Another 
aspect of the CIMA project — development of self organizing sensor networks for 
environmental monitoring — continued during the first half of 2005. The KAP Lab 
acquired NSF funding to participate in collaborative research with the San Diego 
Supercomputer Center and the University of Wisconsin to develop a global-scale 
sensor network for lake water quality monitoring, under the auspices of the Long 
Term Ecological Research consortium (LTER, http://lternet.edu/) and the National 
Ecological Observatory Network (NEON). This network currently includes sites in 
the US and Taiwan and may eventually include several other countries. The aim of 
the project is to develop a network that can continuously acquire water quality and 
meteorological data from a number of sites and feed this data into analytical models 
of how lakes operate biologically and chemically. Related proposals have been 
submitted to the NSF and the Australian Research Council to develop a network of 
environmental monitoring sites and buoys for the Great Barrier Reef. 

Common Objects: Tangible Interfaces to Learning and Other Knowledge 
Management Systems. In an effort to explore how user interfaces for knowledge 
management systems can be better integrated into work and learning environments, 
the KAP Lab recently submitted a proposal titled “Common Objects” to the NSF 
Advanced Learning Technologies program to improve mathematical education 
in the early childhood curriculum. Encouragingly, recent advancements in 
early childhood education suggest that children in Pre-K through second grade 
are developmentally capable of learning basic math concepts, principles, and 
relationships. Curricula exist that aid children in complex thinking, but materials 
and exercises are largely based on traditional paper and pencil and manipulative 
technologies. Consequently, electronic learning technologies have become more 
pervasive in the early childhood math curriculum as appropriate use of technology 
is encouraged by the standards of the National Council of Teachers of Mathematics. 
The proposed research will contribute to models of learning to derive requirements 
for new learning technologies. Tangible interfaces, hierarchical task networks 
(HTNs), and case-based reasoning (CBR) will be developed to support collaborative 
learning. Intended outcomes include a fundamentally new approach to designing 
and developing learning technologies for mathematics education at the
Pre-K-2 levels. 

This project differs from previous efforts in three substantial ways: 1) analysis, 
design and development will be explicitly grounded in the principle of 
internalization and an activity theory framework; 2) tangible interfaces and HTNs 
will be used to support internalization and collaboration; 3) case-based reasoning 
will be used to capture, store, and disseminate knowledge beyond the individual 
classroom, promoting scalability and sustainability. From a developmental 
perspective, internalization is proposed as a construct to conceptualize learning 
in a sociocultural context. Activity theory, originally constructed as a descriptive 
framework, has now been adopted by computer scientists and human-computer 
interaction (HCI) designers. Consequently, a secondary goal is to investigate 
the use of this framework for design and development of learning technology 
platforms. Tangible interfaces, hierarchical task networks, and case-based reasoning 
pose interesting challenges in programming, design, and the modeling of human 
behavior. 
Intellectual and artistic accomplishments 
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Below are brief summaries of the intellectual and artistic accomplishments of the 
laboratory during the reporting period. 

• New technology disclosures 
o No new technology disclosures. 

o To date, the KAP Lab has not yet disclosed any inventions. 

• New software distributed 
o No new software distributed. 

• New online services created 

o No new online services created. 

• New publications and presentations 
o During the reporting period, six publications that involved KAP Lab 

personnel as authors appeared in print. 

o To date, the KAP Lab has been responsible for 41 scientific publications. 

o The KAP Lab gave 11 presentations during the reporting period. 

• Leadership in the scientific community 
o Lab personnel are on the organizing committees for the following 

conferences and workshops: 

§ UbiComp 2005 (Seventh International Conference on Ubiquitous 
Computing, September 11-14, 2005, Tokyo, Japan.) Workshop titled 
“Situating Ubiquitous Computing in Everyday Life: Bridging the Social 
and Technical Divide.” 

§ e-Science 2005 (International Conference on e-Science and Grid 
Technologies, December 5-8, Melbourne, Australia.) Workshop on 

“Instruments and Sensors on the Grid.” 

o International cooperation in science. The KAP Lab is collaborating with 
the UK e-Science program through its relationship with Professors Michael 
Hursthouse and Jeremy Frey at the University of Southampton. This 
collaboration is through the CrystalGrid (www.crystalgrid.org) project.

Creating the 21st century workforce
• The current full time staff of the KAP Lab includes one director, five full-time 

staff (one research scientist, three programmers, and one administrative 
assistant). In addition, during the reporting period the lab supported three 
faculty associates from the IU School of Informatics, six PhD students, one 

Masters student, and one undergraduate student. 

• During the reporting period there have been the following changes in Lab 

personnel:

o Dr. Nisha Gupta, a recent PhD Graduate, was hired as a staff member 

• During the reporting period, students affiliated with the lab have achieved the 

following degrees: 
o Mr. Michael Oder, a student working in the KAP Lab, graduated with a 

Masters degree in Computer Science during this reporting period. 

• During the reporting period, the Lab offered the following formal professional 

training activities: 
o None. 

Educating the residents of Indiana and beyond



The Knowledge Acquisition and Projection Lab has provided a number of 
computer science graduate students with opportunities to interact with chemists, 
astronomers, and biologists to solve real-world problems in scientific research. 
The KAP Lab is collaborating with the IU School of Informatics to create a 
“Crystallography Portal.” The US has a very small number of very sophisticated, 
powerful, and expensive advanced light sources that are used to determine 
the structure of chemical compounds. These few nationally shared resources 
are more powerful than the crystallography facilities found at any university, 
even a national leader in this area such as Indiana University. Scientists have 
traditionally had to travel to the site of one of these instruments in order to use 
it, which is time consuming and expensive. The goal of the “Crystallography 
Portal” is to enable scientists to access these advanced instruments remotely, 
through a standard web interface. In April a group of six faculty and 20 students 
from Ball State University (Muncie, IN) used the Crystallography Portal to study 
a chemical compound synthesized as part of an undergraduate research project. 
The response was overwhelmingly positive. As a result, the Lab is investigating 
ways in which the Crystallography Portal may be regularly used in undergraduate 
chemistry curricula. The project also provided practical scientific programming 
experience for three graduate students who worked in the Lab helping to create 
the Crystallography Portal. 

Accelerating economic growth 
The KAP Lab entered into discussions with two Indiana high-tech businesses 
to develop commercial applications of lab software. The KAP Lab expects that 
cooperative research and development agreements and contracts will result from 
these discussions. 

KBE Systems LLC (created by staff of the Knowledge Acquisition and Projection 
Lab) made significant progress during the reporting period, most notably 
through signing a consulting contract with the Department of Defense. 
Information on the new activities of KBE Systems LLC is provided in Section IV 
of this report. A basic description of the company and its activities are provided 
in Appendix 5. 

External funding 
• Grants awarded during reporting period

o Two grants submitted by the KAP Lab were funded, for a total of $309,466. 

o The KAP Lab has secured a total of $2,730,716 in external grants and 
contracts since its inception. 

• Grants submitted or under continuing review during reporting 
o Four grants totaling $1,429,663 have been submitted or are under 

continuing review. 

To date, the Lab has secured $1,228,119 in external funding for FY 2005/2006. 

Lab outlook, July - December 2005 
For the second half of the year the lab will continue to execute on existing 
projects, and will seek follow-on funding for the Knowledge Projection System 
project from the US Navy.
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P
ervasive Technology Labs is  involved in a number of  collaborative 

act ivi t ies  that  span multiple Labs and external  enti t ies.  Many 

of  these act ivi t ies  have to do with collaborative grant-funded 

research.  In the case of  many collaborative grants,  the universi ty  as  a  whole 

has leveraged Pervasive Technology Labs staff  and expert ise to obtain grants  

that  might not otherwise have been obtained or which are larger  in scope 

than would otherwise have been possible.  While the principal  investigators  

of  these efforts  are not necessari ly  PTL directors  or  scientists,  they al l  involve 

personnel  associated with the Labs in signif icant ways.  Key recent act ivi ty  in 

major collaborative and leveraged projects  includes the following:

III. COLLABORATIVE AND LEVERAGED ACTIVITIES 
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OC-192

OC-12
funded by NII

OC-48
funded by NICT

Tokyo

Hong Kong

Singapore

Pacific Wave

effective January 2006

TransPAC2. TransPAC2 is a high-speed international Internet service 
connecting research and education networks in the Asia-Pacific region to 
those in the US. TransPAC2 furthers National Science Foundation efforts to 
provide fundamental network infrastructure to support international e-science 
collaborations among researchers worldwide and is the five-year continuation of 
the highly successful TransPAC project. The original TransPAC grant was awarded 
to a consortium led by Indiana University, with IU Vice President and PTL CEO 
Michael A. McRobbie as the Principal Investigator. The renewal and extension 
of this grant, which totals $5,155,281, was submitted by Indiana University 
Vice President McRobbie as principal investigator. This funding was obtained 
successfully through the direct involvement of Vice President McRobbie, the 
expertise and accomplishment of the Telecommunications Division of University 
Information Technology Services (UITS), and through collaboration between 
UITS and Pervasive Technology Labs. Subsequent to the award, the role of 
principal investigator was transferred by VP McRobbie to University Information 
Telecommunications Director of International Networking Jim Williams. Further 
information is available at http://www.transpac2.net/ 

TeraGrid. The TeraGrid is the NSF flagship effort to build a national 
cyberinfrastructure for advanced research. The TeraGrid aims to make possible 
new and advanced research that is beyond the capabilities of even the largest 
existing US supercomputers. The TeraGrid also aims to make powerful 
information technology resources more easily accessible to scientists throughout 
the US, thus accelerating the overall rate of discovery and innovation within the 
US. Indiana University has been awarded two grants related to the TeraGrid, 
and a third grant is pending. IU’s original grant to become part of the TeraGrid 
through the “Extended Terascale Facility” competition resulted in a $1.5 
million award, with IU Vice President and PTL CEO McRobbie as the Principal 
Investigator and Dennis Gannon, Geoffrey Fox, and former PTL Chief Operating 
Officer Brian D. Voss as Co-PIs. IU was awarded a grant of $426,385 during 
the reporting period for continuing operations of TeraGrid activities (with 
current PTL Chief Operating Officer Craig Stewart as the principal investigator). 
IU’s ability to secure this grant is critically dependent on the collaboration of 
Pervasive Technology Labs.



Data Capacitor. IU received verbal notification during this reporting period 
that the National Science Foundation would provide $1.7 million in funding for 
the Data Capacitor project, led by Craig Stewart, associate vice president (acting) 
of Research and Academic Computing and PTL COO. The Data Capacitor grant 
will create a massive short-term data storage system at IU. The Data Capacitor 
is a much-needed component of the grid facilities required to address the 
massive quantities of digital data that research labs now produce. As a leader 
in many areas of data collection — particularly analytical chemistry, physics, 
and astronomy — IU is at the cutting edge of solving the problems linked to 
managing large data sets. This award is the largest award through the National 
Science Foundation’s Major Research Infrastructure program this year. 

The Data Capacitor grant included several PTL-affiliated faculty members. 
PTL Senior Scientist and Associate Professor of Computer Science Dr. Randall 
Bramley was a co-principal investigator, as was Assistant Professor and frequent 
PTL collaborator Dr. Beth Plale. Dr. Sean Mooney, a PTL Fellow and collaborator 
with the SDA Lab, was also among the Senior Investigators on the Data Capacitor 
Grant. (The MutDB service developed by Mooney and SDA Lab Associate 
Director Randy Heiland is one of the services that will be enhanced by this 
grant.) The Data Capacitor grant will aid the activities of researchers affiliated 
with the Indiana Genomics Initiative and the Indiana METACyt Initiative. As 
with the TeraGrid, IU’s competitiveness for this grant depended on Pervasive 
Technology Labs and its affliated researchers.
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T
here was signif icant progress  in the technology transfer  

and economic development act ivi t ies  during the past  s ix  

month reporting period.  A complete l is t ing of  al l  technology 

disclosures by Pervasive Technology Labs to the Indiana Universi ty  

Research Technology Corporation is  included in Appendix 4.  A complete 

l is t  of  technology companies created by personnel  aff i l iated with 

Pervasive Technology Labs and basic  descriptions of  those companies 

are included in Appendix 5.  A complete l is t  of  investments made by 

Pervasive Technology Labs Capital  Seed Fund is  included in Appendix 6.

IV. ECONOMIC DEVELOPMENT
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Technology disclosures and activity by PTL-affiliated companies 
• New technology disclosures filed with Indiana University Research & 

Technology Corporation (IURTC) 
o Four new disclosures have been filed with IURTC: A new version of Open 

MPI (parallel programming infrastructure created by the Open Systems 
Lab); PhotoBard and Navigating New Spaces (visualization applications 
created by the VIS Lab); and MutDB (software and online bioinformatics 
analysis service created by PTL Fellow Sean Mooney and the SDA Lab). 
Additional details are presented in Appendix 4. 

o To date, Pervasive Technology Labs has filed a total of 20 disclosures with 
IURTC. 

• New activity by PTL spin-off companies 
o Veterisoft, Inc. (created by and affiliated with the Open Systems Lab) 

Veterisoft, Inc. plans to market software that will support and improve 
the collaborative development of software. During the reporting period, 
Veterisoft, Inc. completed a detailed business plan and a beta test version 
of the software development tool. In addition, Veterisoft, Inc. received a 
second round of funding (in the amount of $200, 000) from the Pervasive 
Technology Labs Capital Seed Fund. 

o SGC Technologies LLC (affiliated with the Advanced Network 
Management Lab)
SGC Technologies LLC plans to produce and sell software that enables 
the convenient and secure exchange of confidential patient information 
and proprietary business transactions. During the reporting period, 
SGC Technologies received $100,000 in seed funding from the Pervasive 
Technology Labs Capital Seed Fund. SGC Technologies licensed the 
Advanced Network Management Lab’s Slashtmp software from IURTC and 
also executed a separate license with IURTC to further develop and resell 
the software developed by the ANML. Greg Travis, one of the founders 
of SGC Technologies LLC, presented the business plan and model to two 
entrepreneurship classes in the IU Kelley School of Business. Students were 
tasked to evaluate SGC Technologies against another high-technology firm 
and determine which should receive venture funding. Feedback showed an 
overwhelming preference for SGC Technologies (roughly 90% positive).



o Anabas, Inc. (affiliated with the Community Grids Lab)
Anabas plans to develop and sell products that enable next-
generation, synchronous and asynchronous collaboration solutions 
that operate over the Internet, for use by business, entertainment, 
and private sectors. Anabas, Inc. achieved a breakthrough during this 
reporting period, receiving in March 2005 a Small Business Innovation 
Research grant of $100,000 via the Air Force Research Laboratory in 
Dayton OH. Anabas Inc. will develop a software demonstration of 
geographical information system software. This demonstration will 
make use of grid technologies and show how such technology may be 
used as a basis for the Department of Defense’s new Network Centric 

Operations and Warfare systems. 

o EnVizable LLC (affiliated with the Visualization and Interactive 
Spaces Lab)
EnVizable LLC was formally and legally established during this 
reporting period. EnVizable LLC plans to market integrated software 
and hardware solutions to support collaboration and educational 
activities. 

o Acquired Science LLC (affiliated with the Scientific Data Analysis 
Lab)
Acquired Science LLC is the newest company created by personnel 
affiliated with Pervasive Technology Labs. Acquired Science LLC was 
formed in early 2005 by SDA Lab personnel. 

o KBE Systems LLC (affiliated with the Knowledge Acquisition and 
Projection Lab)
KBE Systems LLC signed a contract with the Department of Defense 
for consulting and development work during the reporting period. 

o The number of companies created by Pervasive Technology Labs now 
totals six.

• New activity by the Pervasive Technology Labs Capital Seed Fund: 
o Investments 

§ Veterisoft, Inc. A second round of $200,000 in equity funding 
for Veterisoft, Inc. (created by personnel of the Open Systems Lab) 
was approved and disbursed by the Pervasive Technology Labs 
Capital Seed Fund Board. 

§ SGC Technologies, LLC. SGC Technologies (created by personnel 
of the Advanced Network Management Lab), received an initial 
equity investment of $100,000. 

§ IndyRobotics, LLC. An equity investment 
of $50,000 for IndyRobotics was approved 
by the Pervasive Technology Labs Capital 
Seed Fund Board during the reporting period 
(disbursement of funds took place after the 
reporting period). IndyRobotics, LLC is a seed-
stage company developing a robotic vehicle 
to compete in the Defense Advanced Research 
Projects Agency (DARPA) “Grand Challenge 
Race.” Additional information about this effort, 
led by Scott Jones, appears in Appendix 6.
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Pervasive Technology Labs Capital Seed Fund status 
The initial budget for the Pervasive Technology Labs Capital Seed Fund was 
$2 million, of which $1.6 million was disbursed at of the end of the reporting 
period. An additional $50,000 has been committed to IndyRobotics, Inc., leaving 
$300,000 remaining to invest. A comprehensive list of investments to date is as 
follows: 

• PTL-affiliated companies: 
o Veteris Inc. (2 rounds), $400,000 

o SGC Technologies LLC, $100,000 

o Anabas Inc. (2 rounds), $400,000 

• Indiana-based companies involved in advanced information technology: 
o The Haelan Group, Inc., $450,000 

o Dynomed, Inc., $300,000

Appendix 5 presents an overview of PTL-related companies mentioned above; 
Appendix 6 presents an overview of the Haelan Group, Inc., Dynomed, Inc., and 
IndyRobotics, Inc. 

Collaborative efforts to build the 21st century economy in Indiana 
Pervasive Technology Labs is involved in developing the 21st century economy 
in Indiana in several ways. Pervasive Technology Labs participate in private and 
public information dissemination events with the purpose of enhancing interest 
and investment in the State. It is also a member of and participant in consortia 
and non-profit organizations dedicated to expanding the State’s high-tech 
economy.

Information dissemination events. Pervasive Technology Labs participated 
in four important information dissemination events during the reporting period: 

• MIRA Award nomination. The Pervasive Technology Labs was honored as a 
finalist for the 2005 TechPoint Mira Awards. Recognized as Indiana’s largest 
and most prestigious technology awards program, these awards acknowledge 
the State’s best and brightest innovators, educators, and service providers in 
technology-related industries. While the recognition gained from this award 
was gratifying, more important was the attention PTL received within the State 
of Indiana. 

• Indiana Technology Directory. PTL is listed prominently in the new Indiana 
Technology Directory produced by Indiana Business Magazine (http://www.
indianabusiness.com/). As with other activities, this investment should help the 
State of Indiana attract more new businesses.

• Indiana Health Industry Forum (IHIF). PTL representatives took part in the 
IU exhibit at the spring Indiana Health Innovention ’05 conference, organized 
by IHIF and held in Indianapolis. Hundreds of Indiana’s leaders in IT-intensive 
health care businesses visited the IU exhibit and learned about activities of the 
Labs, the Indiana Genomics Initiative, and the Indiana METACyt Initiative. 

•  Information Technology Megatrends. IU Vice President and PTL CEO Michael 
A. McRobbie led a visit and presentation in May 2005 for a group of 25 venture 
capitalists and business entrepreneurs. Storm Ventures in Menlo Park, CA, a 
venture capital firm focusing on seed-and early-stage information technology 
companies, hosted this discussion to educate California venture capitalists 
about opportunities in Indiana. The two-hour presentation titled Information 
Technology Megatrends discussed seven megatrends: 1) open source software; 2) 



the need for curated and authoritative long-term storage; 3) federated trust 
issues pertaining to user identity and access management; 4) securing “open” 
computing, recognizing that perimeter firewalls are not the answer; 5) 
administration of remote systems in large technology-diverse and distributed 
organizations; 6) digital media lifestyle; and 7) higher education as a leader 
in facilities-based regional and national networking. Other PTL participants 
included Steven Wallace and Craig Stewart. This presentation generated 
significant interest in Indiana. Given the event’s success, IU is discussing 
with CID Equity Partners (Indiana’s largest venture capital firm) a similar 
presentation in Indiana. 

Participation in public/private consortia in Indiana.
• Indiana open source partnership. The Open Systems Lab, in collaboration 

with Indiana-based Progeny Linux Systems, Inc., Server Partners LLC, 
and TechPoint, leads the Open Source Software for Business (OSS4B) 
consortium. The Open Systems Lab and OSS4B believe that there are 
tremendous possibilities for creating and expanding businesses based on 
open source software. The opportunities include the potential to build 
commercial software products as derivatives of open source software, or 
to create businesses based on the implementation and support of open 
source software products. OSS4B exists for the purpose of exchanging 
information to facilitate such business development. The OSS4B’s monthly 
meetings include presentations and open discussions that help businesses 
understand the open source movement and why it is gaining momentum, 
providing a forum where people can learn how to participate in open source 
development, and how to benefit from it. 

• Indiana Mixed Reality Consortium (IMRC). PTL is a member of the 
Indiana Mixed Reality Consortium (IMRC). The term “mixed reality” 
describes a broad range of applications in which some elements of the real 
world are blended with digital objects, and involves such technologies as 
the small, head-worn displays with wireless computers, large wall displays, 
3D holographic projections, and 3D spatial sound or haptics. Activities 
and industries that benefit from such technologies include training and 
performance support in the military/security sectors, life sciences, advanced 
manufacturing, and repair and maintenance. During the reporting period, 
the VIS Lab participated in startup meetings for IMRC. PTL views the IMRC as 
a conduit for relationships that will lead to commercialization of technology 
developed by the Labs. 

• Indiana Biomedical Entrepreneur Network (IBEN). The Scientific Data 
Analysis Lab participates in the Indiana Biomedical Entrepreneur Network 
(IBEN). IBEN is operated as a partnership between IURTC, IU, and IceMiller® 
Legal and Business Advisors. IBEN has as its purpose the collaborative 
sharing of information and advocacy for biomedical businesses in Indiana. 
The SDA Lab’s participation is valuable to biomedical businesses because of 
the myriad potential applications of visualization technology in biomedicine 
and biotech businesses.
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P
ervasive Technology Labs was highly successful  in competing 

for  grant funding during this  reporting period.  Several  grants  

were received by Pervasive Technology Labs,  as  follows:  

V. EXTERNAL GRANT FUNDING AND THE PATH TO SUSTAINABILITY 

$ 364,465

$ 365,247

$ 98,000

$ 309,466

___________ 

$ 1,137,178 

Open Systems Lab 

Community Grids Lab 

Visualization and Interactive Spaces Lab 

Knowledge Acquisition and Projection Lab

______________ 

Total grants awarded to PTL 
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Indiana University was awarded significant funding for projects that involved 
Pervasive Technology Labs personnel as co-principal investigators, or which 
leveraged the existence of Pervasive Technology Labs to compete successfully 
for more grants and to expand the scope of funded activities beyond those that 
would have otherwise been possible. Major grants awarded during the reporting 
period include the following:

Grants submitted and/or under continuing review during the reporting period 
included the following:

Grant and contract income now comprises a significant portion of the overall 
Pervasive Technology Labs budget. To date, Pervasive Technology Labs has 
been awarded grants and contracts budgeted to contribute $3.2 million to Lab 
activities during the 2005/2006 fiscal year. 

TransPAC2 
(Led by UITS Director of International Networking Jim 
Williams under auspices of Vice President McRobbie; leveraged 
several PTL-related projects) 

TeraGrid Early Operations 
(Led by UITS Research and Academic Computing Acting AVP 
Craig Stewart; leveraged collaboration with PTL scientists)

Data Capacitor Operations 
(Led by UITS Research and Academic Computing Acting AVP 
Craig Stewart; IU Computer Science Professor and PTL Senior 
Scientist Randall Bramley; leveraged collaboration with PTL 
scientists)

_____________
Total grants received by IU that leveraged PTL and its personnel

$ 5,155,281

$ 426,385

$ 1,720,000
 

__________ 
$7,301,666 

Open Systems Lab 
Advanced Network Management Lab 
Community Grids Lab 
Visualization and Interactive Spaces Lab 
Scientific Data Analysis Lab 
Knowledge Acquisition and Projection Lab 

_______________
Total grants submitted and/or under continuing review

$ 994,917
$ 1,409,779
$ 4,665,384

$ 540,000
$ 207,251

$ 1,429,663
___________
$ 9,246,995



The intellectual and business marketplaces for information technology have 
undergone fundamental changes since the initial IPCRES proposal to Lilly 
Endowment, Inc. Among these, the burst of the dot-com bubble and changes in 
funding for computer science activities have dramatically decreased the funding 
of grants. The percentages of grants funded and the award amounts for NSF and 
NIH funding for computer science have been significantly impacted. Some NSF 
programs have funded fewer than 10% of the grants submitted. Gone are the 
days when investments in startup companies doubled (tripled) in a year. The 
path to a sustainable future for Pervasive Technology Labs will thus take longer 
than originally proposed, but remains largely as originally envisaged. 

Pervasive Technology Labs is led by expert scientists and is expected to be very 
successful in obtaining external grant funding. For the same reason, PTL-affiliated 
startups can be expected to provide a better-than-average return on investment 
for the Pervasive Technology Labs Capital Seed Fund. The careful analysis of 
other investments by the Indiana University Research & Technology Corporation, 
and the favorable outlook for high-tech Indiana startups, suggest a better-than-
typical return on Seed Fund investments in companies not affiliated with a 
particular Lab.

It is important to note that the impact of Pervasive Technology Labs on Indiana 
University and the State of Indiana is greater than the facts and figures reported 
here. The Labs provide a critical mass of intellectual activity and a focus of 
attention that brings faculty, staff, and students to Indiana University who might 
otherwise not become part of the IU community, or the Indiana economy. PTL 
is also a collecting point for collaborative activities. PTL was instrumental in the 
successful start of the IU School of Informatics. The NSF-funded Data Capacitor 
grant involved the PTL COO as its principal investigator, along with faculty 
and staff from three Lilly Endowment-funded initiatives — PTL, the Indiana 
Genomics Initiative, and the Indiana METACyt Initiative. PTL researchers were 
involved in a major grant submitted by the IU Biocomplexity Institute to the 
National Institutes of Health. PTL researchers have been involved in discussions 
with IBM, Inc. regarding a potential major grant of supercomputer hardware by 
themselves. The list goes on and on. As impressive as the Labs’ accomplishments 
are, it is also important to note that the benefits to Indiana University are 
widespread and impact all eight campuses and the State of Indiana as a whole.

The core vision enunciated in the original proposal remains in place. The 
pervasiveness of information technology in today’s living environment creates 
new needs, challenges, and opportunities. Pervasive Technology Labs with its 
uniquely qualified lead scientists and research staff will continue to address these 
needs and challenges. They will capitalize on new opportunities in ways that 
create innovations in basic computer science and new transferable technologies 
that directly benefit the citizens of the State of Indiana and beyond. 

While some states have stepped back from investing in advanced technology, 
Indiana has made significant progress in both IT and life sciences. Now ranking 
among the second tier of US states in these two areas, Indiana’s accomplishments 
and successes are moving her toward membership in the first tier. Indiana 
University and the State of Indiana remain committed to helping to reinvent 
the Indiana economy through innovation and advances made possible by 
information technology. Innovative research, aggressive pursuit of grants, and 
effective investments will sustain Pervasive Technology Labs in future years.
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T he success of the School of Informatics, and its success in recruiting top-caliber 
faculty, is directly linked to the School’s relationship with the Pervasive Technology 

Labs. Below is a summary of the School of Informatics progress from January, 2005 to 
June, 2005.

• The first PhD candidates have been admitted and will matriculate in August 2005.

• In Bloomington, the Department of Computer Science joined the School of 
Informatics. The Department of Computer Science comprises 31 faculty, 155 graduate 
students, and 248 undergraduate majors. More than a dozen faculty have joint 
appointments in computer science and informatics or are full-time faculty in one unit 
with formal affiliations in the other.

• With the addition of Computer Science, the School of Informatics enrolls more than 
1,800 students statewide.

• The School of Informatics is developing an undergraduate curriculum in cybersecurity 
and has proposed an MS in cybersecurity that the Higher Education Commission will 
consider in the coming year.

• The IU Alumni Association Executive Council has approved the creation of an 
Informatics Alumni Association.

• The School of Informatics appointed seven new faculty in Bloomington:
o Raquel Hill, PhD (Harvard University, 2002), assistant professor of computer 

science and informatics,

o Eric Stoltermann, PhD (Umea University, 1991), director of human computer 
interaction design program, professor of informatics,

o Peter Todd, PhD (Stanford University, 1992), professor of informatics and cognitive 
science,

o Matt Hahn, PhD (Cornell University, 1998 ), professor of informatics and biology,

o Eden Medina, PhD (MIT, 2005), assistant professor of informatics,

o Jeffrey Bardzell, PhD (Indiana University, 2004), assistant professor of informatics, 
and

o Predrag Radivojac, PhD (Temple University, 2003), assistant professor of 
informatics.

• The School of Informatics appointed one new faculty member in Indianapolis: 
o Felisa Tennant, MS (IU, 2001), clinical assistant professor in the School of 

Informatics Health Information Administration Program.

VI. SCHOOL OF INFORMATICS PROGRESS REPORT
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D uring this reporting period former Chief Operating Officer Brian D. Voss 
left Indiana University to become Chief Information Officer at Louisiana 

State University. IU Vice President and Pervasive Technology Labs CEO Michael 
A. McRobbie appointed Craig A. Stewart as the chief operating officer of 
Pervasive Technology Labs effective 1 April 2005. At that same time, Stewart was 
appointed as the associate vice president (acting) for the UITS Research and 
Academic Computing Division. These appointments will enhance the already 
significant interactions between Pervasive Technology Labs and the Research and 
Academic Computing Division of University Information Technology Services.

The latter half of the reporting period was a learning period for COO Stewart, 
and few operational changes were made. One notable change was the expansion 
of a shuttle service offered by the Office of the Vice President for Information 
Technology to include trips between the main Bloomington campus and 
Pervasive Technology Labs offices in the Showers complex. This service allows 
computer science students who work in PTL to easily get back and forth between 
the Showers complex and main campus. The net effect of which should be to 
increase the amount of time students spend in the Showers complex.

This reporting period was, overall, a time of modest press relations activity for 
Pervasive Technology Labs. The Visualization and Interactive Spaces Lab received 
significant note in the local press as a result of its activities at the Indianapolis 
Museum of Art. An IU press release announced the release of new software by the 
Advanced Network Management Lab. In addition, Pervasive Technology Labs was 
a finalist for the prestigious Mira award given by TechPoint. Pervasive Technology 
Labs was well represented at the TechPoint awards banquet, and PTL’s place as a 
finalist helped increase awareness of PTL activities among the leaders of Indiana’s 
high-tech economy.

VII. OPERATIONAL ACTIVITIES
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O
pen source software is  an important component of  the 

scienti f ic  and economic program of Pervasive Technology 

Labs.  Open source software benefi ts  the scienti f ic  

community by enabling researchers  to collaborate more eff iciently in 

creating better,  more robust ,  and more rel iable software to support  

cutt ing edge research.  At  the same t ime,  open source software may form 

the foundation on which commercial  companies are buil t .  The open 

source software distr ibuted by Pervasive Technology Labs is  detai led in 

this  sect ion;  software that  has been distr ibuted for  the f irst  t ime during 

the current reporting period is  l is ted in red.

APPENDIX 1. OPEN SOURCE SOFTWARE
                     DISTRIBUTED BY PERVASIVE TECHNOLOGY LABS

77



Open Systems Lab
• Matrix Template – http://www.osl.iu.edu/research/mtl/. Generic library written 

in C++ for basic linear algebra computations.

• Boost Graph Library (BGL) – http://www.boost.org/libs/graph/doc. A generic 
programming framework for graph data structures and algorithms.

• Open MPI – http://www.open-mpi.org. A collaboration between the 
teams behind several implementations of the message passing software 
standard. This is a large international software project that will support 
high performance computations on parallel computers, including some 
of the largest supercomputers in the world. A new version of OpenMPI 
was disclosed to IURTC and released as open source during the reporting 
period.

• LAM-MPI – http://www.lam-mpi.org. A high-quality open source 
implementation of the message passing interface intended for production 
as well as research use for MPI programming and development on 
heterogeneous computers on networks. Allows for a dedicated cluster or an 
existing network.

• Open Source Cluster Applications Resource (OSCAR) – 
http://oscar.openclustergroup.org/. A toolkit comprising open source best 
practices for cluster setup and management, independent of Linux.

Advanced Network Management Lab
ANML, in conjunction with the Honeynet Project (a consortium of 
individuals from the private and public sectors), has developed a 
comprehensive set of technologies that aid in the detecting, monitoring, and 
mitigation of undesirable intruder (“hacker”) activity on computer networks 
and computing systems, ranging from desktop PCs to enterprise servers. The 
latest version of the comprehensive suite, called “Roo” (announced at 
http://uitspress.iu.edu/052305_roo.html) constitutes what is termed a 
“Honeywall.” A “Honeywall” is a set of programs that run continuously on 
very important computer systems to detect and stop attempts at unauthorized 
access. ANML’s Honeywall technologies are used for infrastructure protection, 
incident mitigation, and cybersecurity research by governments and 
institutions worldwide. A total of six open source software packages created 
and distributed by the Advanced Network Management Lab comprise the Roo 
distribution, as follows:



• SNORT - A system for automatically detecting system break-in attempts, 
analogous to a home security system

• ARGUS - A system for automatically recording network activity, analogous to a 
set of phone records showing the sources of inbound calls

• P0F - A system for automatically determining the type of computer system 
generating the attack, analogous to a forensic sketch artist

• SEBEK - A system for automatically recording all activity by attackers, whether 
encrypted or not, analogous to a telephone wiretap

• HFLOW - A system that correlates, normalizes, and records the data generated 
by the above systems and stores it in a digital database for analysis

• WALLEYE - A system that allows researchers, law enforcement personnel, and 
other qualified individuals to visualize, drill down, and extract data stored by 
the HFLOW system

In addition, the Advanced Network Management Lab creates and distributes the 
following software for rapid transfer of data files across digital networks:

• Tsunami - http://anml.iu.edu/projects.html. Tsunami is an experimental high-
speed network file transfer protocol being developed by the ANML, designed 
to overcome some of the difficulties associated with using TCP (Transmission 
Control Protocol – the current most commonly used protocol) over very high-
speed, long distance networks.

Community Grids Lab
• NaradaBrokering - http://www.naradabrokering.org. A distributed middleware 

system incorporating several services including web, grid, and messaging. It 
also supports a variety of interactions such as centralized, distributed and P2P.

• Global MMCS Collaboration Environment – http://www.globalmmcs.org. A 
web-based collaboration system supporting various multimedia services and 
commercial client products, particularly asynchronous video conferencing.

• OGCE – http://www.collab-ogce.org. A standard compliant web browser portal 
to support grid computing. OGCE could become the definitive framework 
for portals for the TeraGrid. This would make OGCE portals the critical 
link in the National Science Foundation vision of a nationwide advanced 
cyberinfrastructure available to and usable by the nation’s research scientists.
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I
n addition to open source software,  Pervasive Technology Labs 

manages and maintains important services that  are freely available 

online.  Such services are in some cases usable by anyone,  and in 

some cases usable by members of  a  defined community.  In either  event,  

these services,  which are offered without charge,  provide important 

benefi ts  to the act ivi t ies  of  Indiana Universi ty  researchers  and national  

and international  research communities.  These services are important 

in their  own right and are also important as  factors  contributing to IU’s  

competit iveness for  grant funding.  New services brought online during 

the reporting period are l is ted in red.

APPENDIX 2. ONLINE SERVICES OFFERED BY PERVASIVE TECHNOLOGY LABS
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Advanced Network Management Lab
• Slashtmp (https://slashtmp.iu.edu/) – The 

Advance Network Management Lab 
developed Slashtmp as a service for the 
exchange of large files within the IU 
community, and between members of the 
IU community and their collaborators. 
Slashtmp is now managed as a production 
service by the Research and Academic 
Computing Division of UITS. Slashtmp 
has already contributed in critical 
ways to collaborative grant writing 

activities. Grants have been submitted by members of the IU community, 
and in collaboration with members of the national and international 
community, where the successful submission of proposals and awarding 
of grants depended on the ability to exchange large files via the Slashtmp 
service. Slashtmp has also contributed to the economic well-being of Indiana 
University by providing better and less expensive services for exchanging large 
files than could possibly have been achieved with increased investment in IU’s 
email infrastructure.



Community Grids Lab
• SERVOGrid (http://www.servogrid.org) – A grid web services and computational 

portal to support remote computing and data needs of the science community.

• CrisisGrid Technologies (http://www.crisisgrid.org) – The second phase of the 
SERVOGrid which consists of GIS components.

• HPSearch Web Service Management 
Technology (http://www.hpsearch.org) – 
An open source web service management 
environment. 

Scientific Data Analysis Lab
• sym-nature (http://sda.iu.edu/K-12/) 

– An interactive Squeak project for K-
12 outreach which offers a lesson in 
mathematical symmetries by showing and 
scripting examples found in nature.

• MutDB (http://lifescienceweb.org) – Web services and applications for structural 
visualization of mutation data. This is a collaborative project with Dr. Sean 
Mooney in the IU School of Medicine, Department of Medical and Molecular 
Genetics.

83





O ne indicator of  the intel lectual  impact  of  Pervasive 

Technology Labs is  i ts  productivity in publications 

of  peer-reviewed research papers.  Recent act ivi ty  and 

publications by PTL (not counting PTL Fellows,  collaborators  

in the School of  Informatics,  or  collaborators  within UITS) and 

cumulative totals  to date are as  follows:

• Open Systems Lab:  23 new publications,  bringing the total  to 
date to 109

• Advanced Network Management Lab:  two new academic 
publications,  bringing the total  to date to 17

• Community Grids Lab:  27 new publications,  bringing the total  
to date to 213

• Visualization and Interactive Spaces Lab:  one new publication,  
bringing the total  to date to eight

• Scientif ic  Data Analysis  Lab:  one new publication,  bringing 
the total  to date to f ive

• Knowledge Acquisi t ion and Project ion Lab:  s ix  new 
publications,  bringing the total  to date to 41

• In total  the Pervasive Technology Labs were responsible for  
60 new scholarly publications appearing in print  during the 
reporting period,  and a total  of  393 since the inception of  
Pervasive Technology Labs.

APPENDIX 3. PAPERS, PRESENTATIONS,  AND TOURS
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Publications that have appeared in print are listed below, organized by lab, 
with Pervasive Technology Labs personnel indicated in bold. The 72-month 
report will include a comprehensive listing of all publications by personnel 
associated with Pervasive Technology Labs. Following the listing of peer-
reviewed publications are lists of presentations given by Pervasive Technology 
Labs personnel. Following that is a listing of tours of PTL facilities in the ICTC 
Building on the IUPUI campus.

Peer-reviewed academic publications, theses, dissertations, 
and technical reports appearing in print between 
1 January and 30 June 2005

Open Systems Lab
1. Barrett, B., Squyres, J., Lumsdaine, A., Graham, R., Bosilca, G. “Analysis of 

the Component Architecture Overhead in Open MPI”, In Proceedings, 12th 
European PVM/MPI Users’ Group Meeting, Sorrento, Italy, September 2005.

2. Castain, R., Woodall, T., Daniel, D., Squyres, J., Barrett, B., Fagg, G. 
“The Open Run-Time Environment (OpenRTE): A Transparent Multi-Cluster 
Environment for High-Performance Computing”, In Proceedings, 12th 
European PVM/MPI Users’ Group Meeting, Sorrento, Italy, September 2005.

3. Garcia, R., Järvi, J., Lumsdaine, A., Siek, J., Willcock, J. “An Extended 
Comparative Study of Language Support for Generic Programming”, 
Journal of Functional Programming, 2005.

4. Garcia, R., Lumsdaine, A. “MultiArray: a C++ library for generic programming 
with arrays”, Software: Practice and Experience, 35(2):159-188, 2005.

5. Gregor, D., Järvi, J., Kulkarni, M., Lumsdaine, A., Musser, D., Schupp, S. 
“Generic Programming and High-Performance Libraries”, International Journal 
of Parallel Programming, 33(2), June 2005.

6. Gregor, D., Schupp, S. “STLlint: Lifting static checking from languages to 
libraries”, Software: Practice & Experience, 2005.

7. Gregor, D., Lumsdaine, A. “Lifting Sequential Graph Algorithms for 
Distributed-Memory Parallel Computation”, In Proceedings of the 2005 ACM 
SIGPLAN conference on Object-oriented programming, systems, languages, and 
applications (OOPSLA ‘05), October 2005.

8. Khalil, A., Connelly, K. “Context-aware Configuration: A Study on Improving 
Cell Phone Awareness”, In the Proceedings of CONTEXT ‘05,
Paris, France, July 2005.



9. Khalil, A., Connelly, K. “Improving Cell Phone Awareness Using Calendar 
Information”, In the Proceedings of INTERACT 2005, Rome, Italy,
September 2005.

10. Kim, D., Squyres, J., Lumsdaine, A. “Revamping the OSCAR database: A 
Flexible Approach to Cluster Configuration Data Management”’ In Ilias 
Kotsireas and Deborah Stacey, editors, 19th International Symposium on 
High Performance Computing Systems and Applications, Guelph, Ontario, 
Canada, pages 326-332, May 2005. IEEE Computer Society.

11. Mueller, C., Dalkilic, M., Lumsdaine, A. “High-Performance Direct Pairwise 
Comparison of Large Genomic Sequences”, In Proceedings of the Fourth IEEE 
International Workshop on High Performance Computational Biology (HiCOMB 
2005), April 2005. 

12. Rasmussen, C., Squyres, J. “A Case for New MPI Fortran Bindings”,
In Proceedings, 12th European PVM/MPI Users’ Group Meeting, Sorrento, Italy, 
September 2005.

13. Siek, J., Gregor, D., Garcia, R., Willcock, J., Järvi, J., Lumsdaine, A. 
“Concepts for C++0x”, Technical report N1758=05-0018, ISO/IEC JTC 1, 
Information Technology, Subcommittee SC 22, Programming Language
C++, 2005.

14. Siek, J., Lumsdaine, A. “Essential Language Support for Generic 
Programming”, In PLDI ‘05: Proceedings of the ACM SIGPLAN 2005 
conference on Programming language design and implementation,
New York, NY, USA, pages 73-84, June 2005. ACM Press. 

15. Siek, K., Connelly, K., Rogers, Y. “Fat Finger Worries: How Older and 
Younger Users Physically Interact with PDAs”, In the Proceedings of 
INTERACT ‘05, Rome, Italy, September 2005.

16. Siek, J., Lumsdaine, A. “Language Requirements for Large-Scale Generic 
Libraries”, In GPCE ‘05: Proceedings of the Fourth International Conference on 
Generative Programming and Component Engineering, September 2005.
(Note: Accepted for publication). 

17. Squyres, J. “Debugging in Parallel (in Parallel)”, ClusterWorld Magazine,
MPI Mechanic Column, 3(1):34-37, January 2005.

18. Squyres, J. “Doing More With Less”, ClusterWorld Magazine, MPI Mechanic 
Column, 3(6):32-34,50, June 2005.

19. Squyres, J. “Is Your Application Spawnworthy?”, ClusterWorld Magazine,
MPI Mechanic Column, 3(3):32-33,46-47, March 2005.

20. Squyres, J. “Progress is the Opposite of Congress”, ClusterWorld Magazine, 
MPI Mechanic Column, 3(5):32-35, May 2005.

21. Squyres, J. “The Spawn of MPI”, ClusterWorld Magazine, MPI Mechanic 
Column, 3(2):40-43, February 2005.

22. Squyres, J. “Why Are There So Many MPI Implementations?”, ClusterWorld 
Magazine, MPI Mechanic Column, 3(4):32-35, April 2005. 

23. Willcock, J., Lumsdaine, A., Robison, A. “Using MPI with C# and the 
Common Language Infrastructure”, Concurrency and Computation: 
Practice & Experience, pp 895-917, June-July 2005.
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Advanced Network Management Lab Publications
1. Balas, E., Viecco, C. Towards a Third Generation Data Capture Architecture for 

Honeynets. In Proceedings of the 2005 IEEE Workshop on Information Assurance 
and Security, June 2005, pp. 21-28. (Received “Best Paper” award.)

2. Meiss, M., Menczer, F., Vespignani, A. On the Lack of Typical Behavior in the 
Global Web Traffic Network. In Proceedings of the 14th Annual World Wide 
Web Conference, May 2005, pp. 510-518.

Community Grids Lab Publications
1. Aktas, M., Aydin, G., Donnellan, A., Fox, G., Granat, R., Grant, L., Lyzenga, 

G., McLeod, D., Pallickara, S., Parker, J., Pierce, M., Rundle, J., Sayar, A., 
Tullis, T. “iSERVO: Implementing the International Solid Earth Research 
Virtual Observatory by Integrating Computational Grid and Geographical 
Information Web Services”. Technical Report December, 2004. To be published 
in special issue of Pure and Applied Geophysics (PAGEOPH) for Beijing ACES 
Meeting July, 2005.

2. Aktas, M., Aydin, G., Donnellan, A., Fox, G., Granat, R., Grant, L., Lyzenga, 
G., McLeod, D., Pallickara, S., Parker, J., Pierce, M., Rundle, J., Sayar, A. 
“Implementing Geographical Information System Grid Services to Support 
Computational Geophysics in a Service-Oriented Environment” NASA ESTO 
Meeting June, 2005.

3. Aktas, M., Fox, G., and Pierce, M. “Managing Dynamic Metadata as Context”. 
Istanbul International Computational Science and Engineering Conference 
(ICCSE2005) June, 2005.

4. Donnellan, A., Rundle, J., Fox, G., McLeod, D., Grant, L., Tullis, T., 
Pierce, M., Parker, J., Lyzenga, G. “QuakeSim and the Solid Earth Research 
Virtual Observatory”. To be published in special issue of Pure and Applied 
Geophysics (PAGEOPH) for Beijing ACES Meeting July, 2004.

5. Fox, G., Pallickara, S., Pierce, M., Gadgil, H. “Building Messaging Substrates 
for Web and Grid Applications”. To be published in special issue on Scientific 
Applications of Grid Computing in Philosophical Transactions of the Royal Society 
of London, 2005.

6. Gadgil, H., Fox, G., Pallickara, S., Pierce, M., Granat, R. “A Scripting Based 
Architecture for Management of Streams and Services in Real-time Grid 
Applications”. Proceedings of the IEEE/ACM Cluster Computing and Grid 2005 
Conference (CCGrid 2005). Cardiff, UK May, 2005.

7. Gadgil, H., Fox, G., and Pallickara, S. “HPSearch for Managing Distributed 
Services”. Work in Progress session at IEEE/ACM Cluster Computing and Grid 
2005 Conference (CCGrid 2005). Cardiff, UK May, 2005.

8. Grant, L., Donnellan, A., McLeod, D., Pierce, M., Fox, G., Chen, A.Y., 
Gould, M., Sung, S., Rundle, P. “A Web-Service Based Universal Approach to 
Heterogeneous Fault Databases”. To be published in July/August 2005 issue of 
CISE – Computers in Science and Engineering.

9. Hey, T., Fox, G. “Grids and Web Services” for e-Science Concurrency and 
Computation: Practice and Experience 17, 317-322, April, 2005.

10. Kim, J., Fox, G. “Scalable Hybrid Search on Distributed Databases”. In 
Proceedings of 3rd International Workshop on Autonomic Distributed Data 
and Storage Systems Management (ADSM) in conjunction with ICCS,
Atlanta GA, volume 3516 of Lecture Notes in Computer Science, May, 2005.

11. Lim, S.B., Carpenter, B., Fox, G., Lee, H., “Implementation of Collectives for 
Scalable Programming in Java”. Proceedings of 2005 International Conference 
on Parallel and Distributed Processing



12. Liu, H., Fox, G., Pierce, M., Pallickara, S. “A Multi-party Implementation of 
WS-SecureConversation”. Technical Report April, 2005.

13. Liu, H., Pallickara, S., Fox, G. “Performance of Web Services Security”. 
Proceedings of the 13th Annual Mardi Gras Conference, February 3rd to 5th 
2005, Baton Rouge, Louisiana.

14. Oh, S., Bulut, H., Uyar, A., Wu, W., Fox, G. “Optimized Communication 
using the SOAP Infoset For Mobile Multimedia Collaboration Applications”. 
Proceedings of the International Symposium on Collaborative Technologies 
and Systems CTS05 May, 2005, St. Louis Missouri, USA. Techniques and 
Applications (PDPTA’05: June 27-30, 2005, Las Vegas, USA).

15. Oh, S., Pallickara, S.L., Ko, S., Kim, J., Fox, G. “Cost Model and Adaptive 
Scheme for Publish/Subscribe Systems on Mobile Environments”. Lecture 
Notes in Computer Science 3516, pp. 275-278 (in Proceedings of the 2nd 
International Workshop on Active and Programmable Grids Architectures and 
Components, APGAC05), Atlanta, GA, May, 2005.

16. Oh, S., Pallickara, S.L., Ko, S., Kim, J., Fox, G. “Publish/Subscribe Systems 
on Node and Link Error Prone Mobile Environments”. Lecture Notes in 
Computer Science 3515, pp. 576-584 (in Proceeding of the Wireless and Mobile 
Systems Workshop at ICCS 2005), Atlanta, GA, May, 2005.

17. Pallickara, S., Bulut, H., Burnap, P., Fox, G., Uyar, A., Walker, D. 
“Performance of NaradBrokering”. UK e-Science All Hands Meeting 
September, 2005.

18. Pallickara, S., Fox, G., Bulut, H. “Fault Tolerant Reliable Delivery of Events 
in Distributed Middleware Systems”. Technical Report April, 2005.

19. Pallickara, S., Bulut, H., Burnap, P., Fox, G., Uyar, A., and Walker, D. 
“Support for High Performance Real-time Collaboration within the 
NaradaBrokering Substrate”. Technical Report, February, 2005.

20. Sayar, A., Pierce, M., Fox, G. “OGC Compatible Geographical Information 
Services Technical Report”. (Mar 2005), Indiana Computer Science Report 
TR610. 

21. Uyar, A., Fox, G. “Investigating the Performance of Audio/Video Service 
Architecture I: Single Broker”. Proceedings of the International Symposium on 
Collaborative Technologies and Systems CTS05 May, 2005, St. Louis Missouri, 
USA.

22. Uyar, A., Fox, G. “Investigating the Performance of Audio/Video Service 
Architecture II: Broker Network”. Proceedings of the International Symposium 
on Collaborative Technologies and Systems CTS05
May, 2005, St. Louis Missouri, USA.

23. Wang, M., Fox, G., Pierce, M. “Instantiations of Shared Event Model in
Grid-based Collaboration”. To be published.

24. Wu, W., Bulut, H., Uyar, A., and Fox, G. “Adapting H.323 Terminals in a 
Service-Oriented Collaboration System”. To be published in the
special “Internet Media” issue of IEEE Internet Computing, 2005.

CGL Lab Theses
1. Kim, J. “Hybrid Search Across Peer-to-peer Federated Data”. Florida State 

University PhD; April 6, 2005.

2. Qiu, X. “Message-based MVC Architecture for Distributed and Desktop 
Applications”. Syracuse University PhD March 2, 2005.

3. Uyar, A. “Scalable Service Oriented Architecture for Audio/Video 
Conferencing”. Syracuse University PhD; March 23, 2005.
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Visualization and Interactive Spaces Lab Publications
1. Bachta, E., A Case Study in the Visualization of Supernova Simulation Data, 

in proceedings of “Visualization and Astrophysical Data: Bringing Together 
Science, Art, and Education”, a workshop sponsored by the Kavli Institute for 
Cosmological Physics, University of Chicago, May 25-27, 2005.

Scientific Data Analysis Lab Publications
1. Gannon, D., Alameda, J., Chipara, O., Christie, M., Dukle, V., Fang, L., 

Farellee, M., Fox, G., Hampton, S., Kandaswamy, G., Kodeboyina, D., Moad, 
C., Pierce, M., Plale, B., Rossi, A., Simmhan, Y., Sarangi, A., Slominski, A., 
Shirasauna, S., Thomas, T.. 2005 “Building Grid Portal Applications from a 
Web-Service Component Architecture”, Proceedings of the IEEE, March 2005.

Knowledge Acquisition and Projection Lab Publications
1. Leake, D., Bogaerts, S., Evans, M.A., McMullen, D.F., Oder, M., Valerio, 

A.. “Using Cases to Support Divergent Roles in Distributed Collaboration”. 
Eighteenth International Florida Artificial Intelligence Research Society 
Conference (FLAIRS-2005), special track on Case-Based Reasoning, AAAI 
Press, Menlo Park, CA, 2005.

2. Evans, M. A., Leake, D., McMullen, D.F., Bogaerts, S.. “Ethnographic Methods 
to Study Context: An Illustration.” Proceedings of the Fifth International and 
Interdisciplinary Conference on Modeling and Using Context (CONTEXT-05), 
Paris, France, July 5-8, 2005.

3. Erdil, D.C., Chiu, K., Govindaraju, M., and Lewis, M.J. “A Proteus-Mediated 
Communications Substrate for LegionCCA and XCAT-C++,” Proceedings of 
Workshop on Component Models and Frameworks in High Performance Computing, 
Atlanta, GA, June 22-24, 2005.

4. Govindaraju, M., Lewis, M.J., Chiu, K., van Engelen, R., Lang, S., Jackson, 
K. “Web Services Performance Aspects’’, In proceedings of GlobusWORLD 
conference, Boston, February 2005.

5. Govindaraju, M., Slominski, A., Chiu, K., Liu, P., van Engelen, R., Lewis, M.J. 
“Toward Characterizing the Performance of SOAP Toolkits”. In the proceedings 
of the 5th IEEE/ACM International Workshop on Grid Computing, pp. 365-372, 
November 8th, 2004, Pittsburgh, USA. 

6. Lewis, M.J., Govindaraju, M., and Chiu, K. “Exploring the Design Space for 
CCA Framework Interoperability Approaches,” Proceedings of Workshop on 
Component Models and Frameworks in High Performance Computing, Atlanta, GA, 
June 22-24, 2005.

Presentations, colloquia, and seminars
given between 1 January and 30 June 2005.
Pervasive Technology Labs gave a total of 54 talks, colloquia, and presentations 
during the reporting period. This represents the PTL emphasis on outreach, and 
on encouraging students to submit conference papers and attend if they are 
selected.

Open Systems Lab Presentations
1. Connelly, K. “Technology to Empower Patients with Chronic Conditions”, 

In Extended Abstracts of CHI 2005: Workshops - HCI Challenges in Health 
Assessment. Portland, OR, April, 2005.

2. Connelly, K., Shankar, K., Camp, J.. “Design for Privacy: Towards a 
Methodological Approach to Trustworthy Design.” ETHICOMP 2005 
(Linköping, Sweden) September, 2005.



3. Gottschling, P. “Does High Performance Computing Allow Efficient Library 
Programming?” Workshop on Software Libraries: Design and Evaluation, 
Schloss Dagstuhl, Germany. March, 2005.

4. Gregor, D. ”Toward First-Class Libraries”, Workshop on Software Libraries: 
Design and Evaluation, Schloss Dagstuhl, Germany, March, 2005.

5. Gregor, D., Lumsdaine, A. “The Execution Instance Overloading Pattern.” In 
Workshop on Patterns in High-Performance Computing. May, 2005.

6. Gregor, D., Lumsdaine, A. “The Parallel BGL: A Generic Library for 
Distributed Graph Computations.” In Parallel Object-Oriented Scientific 
Computing (POOSC). July, 2005.

7. Gregor, D. C++ Language Support for Generic Programming. C++ Standard 
Committee, April 2005.

8. Järvi, J., Willcock, J., Lumsdaine, A. “Associated Types and Constraint 
Propagation for Mainstream Object-Oriented Generics.” In OOPSLA, 2005.

9. Khalil, A., and Connelly, K., “Examining the Use of Surveys in Measuring 
Privacy in Ubiquitous Computing”, Workshop in Appropriate Methodology 
for Empirical Studies of Privacy, INTERACT 05. Rome, Italy, 2005.

10. Lumsdaine, A. “The Parallel Boost Graph Library.” Workshop on Software 
Libraries: Design and Evaluation, Schloss Dagstuhl, Germany. March, 2005.

11. Lumsdaine, A., Gregor, D. “Generic Library for Parallel Computations on 
Graphs.” SIAM conference on computational science and engineering. Feb, 
2005.

12. Lumsdaine, A., Gregor, D. “The Parallel Boost Graph Library”, Sandia 
National Laboratory. June, 2005.

13. Mueller, C., Lumsdaine, A., Dalkilic, M. “Implementing Data Parallel 
Algorithms for Bioinformatics.” SIAM conference on computational science 
and engineering. Feb, 2005. 14. Mueller, C. “The Ecology and Biodiversity of 
Libraries.” Workshop on Software Libraries: Design and Evaluation. Schloss 
Dagstuhl, Germany. March, 2005.

15. Siek, J. “Essential Language Support for Generic Programming.” Workshop 
on Software Libraries: Design and Evaluation. Schloss Dagstuhl, Germany. 
March, 2005.

16. Squyres, J., “MPI Implementation Details.” 2-day class sponsored by Cisco 
Systems. Jan/Feb, 2005.

17. Squyres, J., “Open MPI Tutorial.” 19th International Symposium on High 
Performance Computing Systems and Applications, Guelph, Ontario, 
Canada. May, 2005.

18. Veldhuizen, T. “What is a library? (A survey)”, Workshop on Software 
Libraries: Design and Evaluation, Schloss Dagstuhl, Germany. March, 2005.

19. Willcock, J. “Active Libraries vs. Separate Compilation.” Workshop on 
Software Libraries: Design and Evaluation, Schloss Dagstuhl, Germany. 
March, 2005. 
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Advanced Network Management Lab Presentations
1. Wallace, S. “The mapping of facilities-based Regional Optical Networks.” 

Quilt Conference, March, 2005.

2. Travis, G., Ripley, D.; “Intruder Hands-on Workshop”; ESCC/Internet 2 Joint 
Techs Workshop. Salt Lake City, Utah. February, 2005.

3. Bruhn, M., Ripley, D., Travis, G.. “War Gaming 2005: An Exercise in Ethical 
Cracking.” EDUCAUSE Security Professionals Conference, Washington, DC. 
April, 2005

Community Grids Lab Presentations
1. Aktas, M. Conversational Case Base Recommender Systems for Metadata 

Discovery Indiana University CS Systems Seminar

2. Aktas, M. Managing Dynamic Metadata and Context PhD Proposal. April, 
2005. Indiana University

3. Kim, J. Hybrid Search across peer-to-peer Federated Data Florida State 
University PhD Presentation. April. 2005.

4. Pierce, M. Tutorial on Grid Portals HPC2005 April 4 2005 and NCSA portals 
meeting, Jan, 2005.

5. Pallickara, S. An Analysis of Notification Related Specifications for Web/
Grid applications Presentation at the IEEE ITCC Conference on Information 
Technology. Las Vegas. April, 2005.

6. Pallickara, S., Fox, G., and Pallickara, S.L. An Analysis of Reliable Delivery 
Specifications for Web Services Presentation at IEEE ITCC Conference on 
Information Technology, Las Vegas. April, 2005.

7. Wang, M. Grid-based Collaboration in Interactive Data Language Applications 
IEEE International Conference on Information Technology, Las Vegas. April, 
2005

8. Uyar, A. Scalable Service Oriented Architecture for Audio/Video Conferencing 
Syracuse University PhD Presentation. March, 2005.

9. Fox, G. Algorithms and the Grid ALGORITMY 2005 Conference on Scientific 
Computing Vysoke Tatry, Podbanske March, 2005.

10. Qiu, X. Message-based MVC Architecture for Distributed and Desktop 
Applications Syracuse University PhD Presentation March, 2005.

11. Fox, G. Grids Web Services The Global Operating system of the World Its 
Killer Applications Indiana University CS Honors Students Presentations, 
February, 2005

12. Oh, S. Optimized Communication for Mobile Applications PhD Proposal, 
Indiana University. February, 2005.

13. Pierce, M., and Fox, G. Summary of SERVOGrid UC Davis iSERVO meeting. 
February, 2005.

14. Fox, G. Amplitude Analysis in QCD and the role of Gluonic Excitations 
Meeting SURA Washington, DC. February, 2005.

15. Fox, G. Possible Architectural Principles for OGSA-UK and other Grids UK 
e-Science Core Programme Town Meeting “Defining the next Level of Services 
for e-Science”. London. January, 2005.



Scientific Data Analysis Lab Presentations
1. Mooney, S. & Heiland R. “Internet-based tools for the analysis of genomic 

data”, The Center for Computational Biology and Bioinformatics and the 
Scientific Data Analysis Lab (Pervasive Technology Labs), Poster presentation 
at the Indiana Health Innovention conference, Indianapolis. April, 2005. 
(http://www.ihif.org/innovention/default.asp) 

2. Heiland, R., Milsho, D., Browning, K. “Using Squeak to graphically model 
symmetries in nature.” Poster presentation at the Purdue ITAP Teaching and 
Learning with Technology Conference. Feb, 2005.

3. Heiland, R., Browning, K. “An Introduction to Squeak.” Workshop at the Girl 
Scout Math and Science Center (Indianapolis). Mar, 2005.

4. Heiland, R. “Scientific Visualization” presentation for IUPUI Informatics I502. 
April, 2005.

5. Heiland, R. “IOM Graphics”, Inverse Ocean Modeling annual meeting, 
Tempe, AZ, February 17-19, 2005.

6. Heiland, R. “Transportation Informatics”, presentation to ZOOM Information 
Systems (Ft. Wayne) at the IUPUI Solution Center, May 9, 2005.

Knowledge Acquisition & Projection Lab Presentations
1. McMullen, D. F. “Instruments on the Grid”, Invited talk at First South African 

International Workshop on Sensor Web Enablement. Pretoria, South Africa. 
March, 2005, 

2. McMullen, D. F., Chiu, K. “CIMA: Scientific Instruments as First Class 
Members of the Grid”, Molecular and Materials Science Network (MMSN) 
Workshop. Marysville, Australia. March, 2005.

3. Klingenstein, K., et al. “NSF Middleware Initiative: Program Update” given at 
the Internet-2 Spring Members’ Meeting. Arlington, VA. May, 2005.

4. McMullen, D. F. “Middleware in Sensors” presentation given at the second 
“Environmental Sensor Networks for Research and Education: Building 
capacity in the lake and coral reef scientific communities” workshop, SIO, 
UCSD, La Jolla, CA. March, 2005.

5. McMullen, D.F. “Instruments on the Grid”. Invited talk at First South African 
International Workshop on Sensor Web Enablement. Pretoria, South Africa. 
March, 2005.

6. Instruments and Sensors on the Grid: Issues and Challenges, Presenter: Chiu, 
K. - SUNY Binghamton; Pearlman, L. - The Globus Alliance, University of 
Southern California. GlobusWorld 2005. Feb, 2005.

7. Chiu, K., “A Binary XML for Scientific Applications”. Invited talk. GlobusWorld 
2005. February, 2005.

8. McMullen, D.F. “Overview of CIMA and the Instrument Middleware Project”. 
CIMA-LOOKING workshop. IUPUI, Indianapolis, IN. January, 2005.

9. Chiu, K. “Web Services and CIMA”. CIMA-LOOKING workshop. IUPUI, 
Indianapolis, IN. January, 2005.

10. Huffman, J.C., Huffman, K. “X-Ray Crystallography”. CIMA-LOOKING 
workshop. IUPUI, Indianapolis, IN. January, 2005.

11. Huffman, K. “CIMA Crystallography Application”. CIMA-LOOKING 
workshop. IUPUI, Indianapolis, IN. January, 2005.
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Tours given by Pervasive Technology Labs, 1 January - 30 June 2005
The Visualization and Interactive Spaces Lab and the Scientific Data Analysis 
Lab are co-located in the Informatics and Communication Technology Complex 
(ICTC) Building at IUPUI and, as such, co-host many tours and demonstrations 
in our Labs. Such tours serve triple duty. They demonstrate the value and 
opportunities created by the PTL and the value of the new ICTC building as a 
center of innovation and attractor of innovative businesses; and, since young 
people or parents of young people often participate in these tours, they help 
interest today’s youth in the advanced information technology careers of 
tomorrow. 

Tours of the Informatics and Communications Technology Complex and 
PTL facilities in Indianapolis hosted by the VIS and SDA Labs



Indiana Health Information Management Systems Society

Indiana Legislators 

Journalism Alumni 

Metcalf & Eddy Engineering 

Campus Visitation Office staff 

IU Solutions Conference 

Nina Mason Pulliam Charitable Trust 

University College of Dublin 

Ball State Digital Media Design 

Indiana Public School & University Partnership Technology Group 

IUPUI Informatics I502 class 

Louis Stokes Alliance for Minority Participation summer research program

IUPUI School of Music Faculty and Staff 

Rose Hulman Ventures 

Campus Human Resources Office 

Indiana Health Information Management Systems Society 

Indiana Senate Budget Committee members 

MegaConference Jr. visitors including Speedway Junior High and the 21st Century Charter School 

National Science Foundation

Campus Human Resources Office

IU School of Nursing CEQL Workshop attendees 

Eagle Creek Foundation and Murphy Catton Exhibit Design 

Barnes & Thornburg

1/12/2005 

1/24/2005

2/12/2005

2/14/2005

3/11/2005

3/15/2005

3/31/2005

4/12/2005

4/13/2005 

4/15/2005

4/19/2005

5/1/2005
 

5/5/2005 

5/12/2005

5/17/2005

5/18/2005

5/18/2005

5/19/2005

5/23/2005

5/25/2005

6/7/2005

6/24/2005

6/28/2005 

Tours offered during the reporting period by these Labs are listed below:
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P
ervasive Technology Labs has been very act ive in 

disclosing inventions to the Indiana Universi ty  

Research Technology & Corporation.  A total  of  20 

important technologies have been disclosed to date,  including 

four new disclosures during this  reporting period.  Many of  

these disclosures are for  technology that  has been released as 

open source software.  Some of  the technologies have signif icant 

commercial  potential ,  including technology that  is  currently 

under evaluation for potential  patent protection.  A l is t  of  the 

technology disclosures that  have resulted in releases of  open 

source software is  included here.  The table is  in chronological  

order,  and the four new disclosures for  this  reporting period 

— all  of  which involved open source software — are l is ted at  the 

end of  the table in i ta l ics .

APPENDIX 4. TECHNOLOGY DISCLOSURES
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Technology disclosures by Pervasive Technology Labs resulting in the release of open source software

Generic library written in C++ for basic linear algebra 
computations.

Provides algorithms and data-structures concerning graphs 
(nodes and edges).

This is a generic library of multi-dimensional arrays.

A general purpose tool for controlling template function 
overloading and class template specializations in C++.

A set of bindings from C# to the MPI standard for parallel 
communications allowing high-performance parallel 
communications from programs written in C# and other 
CLI languages.

Distributed middleware to handle a large number of 
clients. It also supports a variety of interactions such as 
centralized, distributed and P2P.

MPI programming environment and development system 
for heterogeneous computers on a network. Provides 
ability for a dedicated cluster or an existing network 
computing infrastructure to act as one parallel computer 
solving one problem.

DescriptionDirectorName

Matrix Template Library version1-2, 
Iterative Template Library versions 1-4

Boost Graphic Library

Boost MultiArray

Boost enable_if

MPI.NET (P/Invoke Bindings Subset)

NaradaBrokering

LAM-MPI

Lumsdaine

Lumsdaine

Lumsdaine

Lumsdaine

Lumsdaine

Fox

Lumsdaine



Technology disclosures by Pervasive Technology Labs resulting in the release of open source software

A SNORT plug-in that detects IP packets using spoofed 
source addresses. Typically would be used to identify a 
computer participating in a Distributed Denial of Service 
(DDoS) attack.

An implementation of a file transfer protocol of the same 
name optimized to transfer large files over long distance 
network links where there may be packet loss due to errors.

A prototype application for examining large groups of digital 
images and assigning them to categories using a modified 
hierarchical force-directed placement layout algorithm.

An application that allows visitors to an art museum to browse 
the collections using the VIS Lab PercepTable™.

A new version release of previous MPI product.

A web service and applications for structural visualization 
of mutation data. This is collaborative effort with Dr. Sean 
Mooney in the IU School of Medicine, Department of Medical 
and Molecular Genetics.

DescriptionDirectorName

SpoofWatch

Tsunami

PhotoBard

Navigating New Spaces

Open MPI

MutDB

Wallace

Wallace

Baker

Baker

Lumsdaine

Mooney, Heiland
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A
s of the end of  the reporting period (June 2005) 

six  businesses have been created by Pervasive 

Technology Labs and i ts  personnel .  These 

companies are act ively engaged in transferr ing technology 

developed by Pervasive Technology Labs,  and creating 

new, novel  technology that  wil l  contribute to economic 

development in Indiana.

APPENDIX 5. COMPANIES CREATED BY
                     PERVASIVE TECHNOLOGY LABS AND ITS PERSONNEL
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These new companies are being aided by two central Indiana business incubators. Three 
of the companies listed below (Anabas, Inc., SGC Technologies LLC, and Veterisoft, 
Inc.) are located in the InVenture Business Incubator, located in the Indiana University 
Research Park. InVenture is a partnership between Indiana University, the Small Business 
Development Center, the City of Bloomington, the Bloomington Economic Development 
Corporation, and the Greater Bloomington Chamber of Commerce. The facilities and 
consulting services provided by InVenture increase the chances of success of these 
businesses, while the location of these businesses within the Indiana University Research 
Park helps create a critical mass of innovation and expertise supporting the development of 
other small hi-tech firms in south-central Indiana.

Basic descriptions of the six companies created by Pervasive Technology Labs and its 
associated personnel are presented below. Information about new activity by these 
companies is presented in Section IV of this report.

Companies associated with the Open Systems Lab
• Veterisoft, Inc. (incorporated in 2004) The Veterisoft Inc. flagship product is 

SourceGrid™, a secure, rapid software development solution for software development 
management. SourceGrid is particularly well suited to manage projects that proceed 
around-the-clock and by teams that span the globe. Veterisoft has a full and complete 
business plan to market a suite of products for software development. Veterisoft Inc. 
has developed a beta product of SourceGrid which is now available for evaluation. To 
date, Veterisoft, Inc. has received a total of $400,000 in external funding, all equity seed 
funding from the Pervasive Technology Labs Capital Seed Fund.

Companies associated with the Advanced Network Management Lab
• SGC Technologies LLC (established in 2004) SGC Technologies LLC plans to produce 

and sell software for that will enable the convenient, yet secure, exchange of confidential 
patient information and proprietary business transactions. SGC Technologies plans 
in the future to market other new technologies developed by the Advanced Network 
Management Lab (ANML). SGC Technologies’ initial product, Slashtmp, allows users to 
exchange large files in a simple and secure manner using a simple web-based application. 
The original code for Slashtmp was developed in the ANML and is licensed to SGC 
Technologies LLC via contract with the IU Research and Technology Corporation. To 
date, SGC Technologies LLC has received a total of $100,000 in equity seed funding from 
sources other than its founders, all from the Pervasive Technology Labs Capital Seed 
Fund.

Companies associated with the Community Grids Lab
• Anabas, Inc. (Incorporated in 2000; http://www.anabas.com/), Anabas, Inc. is currently 

developing the next generation of online distance learning solutions enabling 
organizations to create, manage, and deliver educational content over the Internet. 



Anabas’ solutions allow organizations to drastically reduce educational costs while 
increasing effectiveness. Anabas’ software products are based on open source software 
initially developed by the Community Grids Lab. Anabas’ software products combine 
the latest multimedia, communication and collaboration technologies, and research to 
create a solution that can deliver both instructor-led and self-paced instructional content 
to today’s busy professionals anytime, anywhere. Future areas of application of Anabas’ 
technologies include e-Sports, e-Entertainment, e-Apparel, and digital asset management. 
Anabas Inc. plans to continue developing and marketing technologies developed within 
the Community Grids Lab. To date, Anabas, Inc. has received two rounds of equity seed 
funding from the Pervasive Technology Labs Capital Seed Fund totaling $400,000, in 
addition to $100,000 via a Small Business Innovation Grant from the US Air Force, for a 
total of $500,000 in outside funding.

Companies associated with the Visualization and Interactive Spaces Lab
• EnVizable, LLC (established in 2005) EnVizable LLC plans to market integrated software 

and hardware solutions to support collaboration and educational activities. A hallmark of 
the products being developed by EnVizable is their novel and highly intuitive interfaces. 
Rather than making the user adapt to the design of a computer system, EnVizable makes 
computer systems that are adapted to the natural and intuitive ways in which children 
and adults prefer to interact with their environment. The initial target market for 
EnVizable products is museum and trade show displays.

Companies associated with the Scientific Data Analysis Lab
• Acquired Science LLC (established in 2005) Acquired Science is a consulting and 

software programming firm established by Scientific Data Analysis Lab staff members. 
Thus far, Acquired Science LLC has proceeded without investment from the Pervasive 
Technology Labs Capital Seed Fund. Acquired Science LLC has already secured a contract 
to develop software for and consult with the Air Force Research Lab in Dayton, OH.

Companies associated with the Knowledge Acquisition and Projection Lab
• KBE Systems LLC (affiliated with the Knowledge Acquisition and Projection Lab, 

established in 2004) KBE (Knowledge-Based Engineering) Systems creates custom-
engineered simulation software that takes advantage of grid computing capabilities. KBE 
Systems provides engineering software by subscription, as well as consulting, training, 
and software development. KBE Systems LLC is jointly owned by personnel affiliated 
with the Knowledge Acquisition and Projection Lab and CAE-Net Inc., an Indianapolis-
based a provider of computer aided engineering simulation products and services. 
Thus far, KBE Systems LLC is self-funded and has proceeded without investment by the 
Pervasive Technology Labs Capital Seed Fund. KBE Systems has developed a research 
and development relationship with NEC Solutions America, Inc. in which NEC provides 
hardware platforms used in the development of KBE Systems software products. KBE 
Systems has secured a consulting contract with the Department of Defense.
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T
he Pervasive Technology Labs Capital  Seed Fund 

is  dedicated to two tasks related to enhancing the 

economy of Indiana:  enabling and accelerating the 

creation of  new companies based on technology created by 

Pervasive Technology Labs,  and enabling and accelerating the 

growth of  other high-tech,  information technology companies 

located in the State of  Indiana.

APPENDIX 6. INVESTMENTS TO DATE
                     BY THE PERVASIVE TECHNOLOGY LABS CAPITAL SEED FUND
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Pervasive Technology Labs Capital Seed Fund has invested in the following start-
up companies related in some way to Pervasive Technology Labs (each company 
is described in detail in Appendix 5):

• Veterisoft, Inc. (2 rounds)

• SGC Technologies LLC 

• Anabas Inc. (2 rounds)

These Indiana-based companies involved in advanced information technology 
have received funding from the Pervasive Technology Labs Capital Seed Fund:

• The Haelan Group, Inc. 

• Dynomed, Inc.

In addition, an investment in IndyRobotics, Inc. was approved by the Pervasive 
Technology Labs Capital Seed Fund Advisory Committee. These funds were dis-
bursed between the end of the reporting period and the time of the completion 
of the report. Information about these three companies is included below.

IndyRobotics, LLC 
IndyRobotics, LLC is a seed-stage company developing 
cutting-edge technologies directed at solving real-
world problems. The company’s first project, and the 
impetus behind its creation, was the development of a 
fully autonomous land-based vehicle appropriate for 
competing in the Pentagon’s DARPA Grand Challenge 
Race. (The prototype vehicle called IRV — Indiana’s 
Robotic Vehicle — is shown to the left). The Grand 
Challenge is a response to a mandate from Congress 
and the Department of Defense that one-third of the 
armed forces’ operational ground vehicles must be 
unmanned by 2015.

The Indy Robot Racing Team, organized by 
IndyRobotics, LLC to participate in the events, is one of 
40 teams DARPA chose from a field of 200 to compete 
in the national qualification event at the California 

Speedway in Fontana, CA. The final race, the 2005 DARPA Grand Challenge, 
is a 175-mile autonomous field test across the Mojave Desert. Investment by 
the Pervasive Technology Labs Capital Seed Fund will support participation by 
IndyRobotics and the Indy Robot Racing Team.



As a start-up, IndyRobotics, LLC is run mostly by volunteers, with cash 
proceeds from investments and sponsorships covering the cost of equipment 
and development. The volunteer nature of this enterprise is testament to the 
excitement of the challenge, the company leader Scott Jones, and the availability 
of talented information technology experts in central Indiana. A successful 
showing in the Grand Challenge may lead to commercial opportunities and/or 
funding from DARPA. This challenge is one example of the role that technology 
is expected to play in future advances in many different arenas.

Haelan Group, Inc.
Founded in 1995, The Haelan Group® (http://www.
haelan.net) is a health improvement solutions company 
that provides innovative systems for improving health, 
productivity, and financial outcomes. Sound behavioral 
science and technology combine to form the basis for 
Haelan Group products and services. Haelan Group 
currently provides two information technology-based health 
improvement systems: One Care Street™ and The Haelan 4D 
Process™. One Care Street is a technology-enabled health 
management system that helps identify, target, and guide 

the most appropriate care for the right people at the right time. The Haelan 4D 
Process is a four-phase learning process that reengineers the way employers 
strengthen organizational and individual effectiveness. The process reduces costs 
and improves productivity and effectiveness. The Haelan Group is attracting 
interest among health plan providers and organizations.

DynoMed, Inc.
DynoMed, Inc. (www.dynomed.com) is an Indianapolis-based patient education 
company that produces medical content, especially for musculoskeletal and 
orthopedic conditions, for physicians and consumers. These materials help 
physicians increase patient satisfaction, market their practices, and manage their 
legal liability. DynoMed Inc. provides an online encyclopedia about medical 
conditions that focuses on osteopathic conditions. In addition, DynoMed sells 
an extensive array of educational videos that have proven to be very helpful 
in enabling patients to cope with and manage disease conditions with greater 
success. These materials may be purchased over the Web. Individual videos 
typically cost less than $20, making them highly accessible to the general public.
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Pervasive Technology Labs are co-located on the
Bloomington and Indianapolis campuses of Indiana University. 

Administrative Offices
Indiana University Research Park
501 N. Morton Street
Showers Complex, Suite 224
Bloomington, IN 47404
Phone: (812) 855-4810
Fax: (812) 856-7972

Operations manager: Therese Miller, ptlabs@iu.edu 

Open Systems Lab 
Lindley Hall 415
150 South Woodlawn Avenue
Bloomington, IN 47405

Director: Dr. Andrew Lumsdaine, lums@cs.indiana.edu

Advanced Network Management Lab
Indiana University Research Park
501 N. Morton Street
Showers Complex, Suite 224
Bloomington, IN 47404

Director and chief technologist: Steven S. Wallace, ssw@indiana.edu
Associate director: Greg Travis, greg@iu.edu 

Community Grids Lab
Indiana University Research Park
501 N. Morton Street
Showers Complex, Suite 224
Bloomington, IN 47404

Director and distinguished scientist: Dr. Geoffrey C. Fox, gcf@indiana.edu

Knowledge Acquisition and Projection Lab
Indiana University Research Park
501 N. Morton Street
Showers Complex, Suite 224
Bloomington, IN 47404

Director: Dr. Donald F. (Rick) McMullen, mcmullen@indiana.edu

Visualization and Interactive Spaces Lab
Informatics and Communications Technology Complex (ICTC)
535 West Street
Indianapolis, IN 46202
Phone: (317) 274-0705
Fax: (317) 278-1852

Director and distinguished scientist: Dr. M. Pauline (Polly) Baker, baker@iu.edu

Scientific Data Analysis Lab
1000 Waterway Boulevard
Indianapolis, IN 46202  

Associate Director: Randy Heiland, heiland@iupui.edu
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