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A. Role of the Computer and Information Science and Engineering (CISE) Directorate

Computing, communications, and information are the objects of the basic research supported by the CISE Directorate. Included are the study of the basic principles and understanding of the creation, representation, storage, transmission, transformation and application of information. In support of these goals, CISE activities include

· theoretical and experimental, investigator-initiated research in all areas of computer and information science and engineering, 

· development and maintenance of a cutting-edge national computing and information infrastructure for research and education generally, and 

· programs to contribute to the education and training of the next generation of computer scientists and engineers. 

Information technology is taking an increasingly important role in nearly every part of our lives, affecting science and engineering research and education, work, commerce, health, and national security. The Federal investment in research has played, and continues to play, a key part in developing early U.S. leadership in underlying computing, communications and information technologies and in applying these technologies to many areas of critical national importance. CISE, a major force in this knowledge generation, provides more than 50 percent of the total federal support for fundamental research in computer science at U.S. colleges and universities.

CISE is comprised of five Divisions and, since FY 2000, has an additional budget line for Information Technology Research (ITR).  ITR is an NSF wide program and is also part of the Administration’s multi-agency Information Technology for the Twenty First Century initiative. The divisions are aligned with different disciplinary specialties in the directorate.

B. Executive Summary

The CISE Advisory Committee, drawing on two COV reports for all programs in the Experimental and Integrative Activities (EIA) division and the Advanced Computing Research (ACR) program in the ACIR division, on the CISE FY 2001 GPRA Report, and other discussions, assessed the performance of the CISE directorate toward the GPRA outcome goals and use of merit review criteria. The directorate was determined to be successful on all outcome goals, on all indicators for the outcome goals, and on the areas of emphasis. Detailed comments on the assessment are in section D. The directorate was judged successful on both the reviewer use and program director use of both merit review criteria. This is discussed further in section E. CISE is well positioned for the future. Section F discusses specific directions and includes recommendations for increased effort on CyberInfrastructure and Security and increased staff support for CISE programs.

C. Approach of this Assessment; Sources of Information and Input

This report was developed from discussions at the October 2001 CISE Advisory Committee (AC) that discussed GPRA goals and the specific outcomes of CISE toward achieving them.  A subcommittee of the Advisory Committee, consisting of Mary Jane Irwin (chair) of Penn State University and Michael McRobbie of Indiana University was tasked to summarize the discussion and write the final report that was circulated to the full committee for final approval. The discussion at the AC meeting relied on two reports by Committees of Visitors (COVs) presented at the October meeting, on the FY 2001 GPRA Report prepared by the CISE staff, and on the AC members’ general knowledge of CISE and the field. 

The principal resources for this report were:

· Discussion at the October 2001 CISE Advisory Committee meeting.

· COV report for the Experimental and Integrative Activities division of CISE.

· COV report for the Advanced Computing Research program (ACR) which is in the Advanced Computing Infrastructure and Research division of CISE.

· FY 2001 GPRA Report from the CISE Directorate. This was based on the aforementioned COV reports and division summaries from all of the CISE Division Directors. The CISE GPRA report also used information from the NSF’s EIS system for statistical information.

The two COV reports were developed by external committees of distinguished scientists and engineers representing the range of community interests.  They are considered highly reliable because they are obtained from external assessments and are based on examinations of randomly chosen awards.

The CISE AC, at its October meeting, discussed each outcome goal and its indicators to be evaluated; after assessing each indicator, an overall assessment for the goal was made. Additional discussion assessed each area of emphasis. Lastly, based on the COV reports, the CISE AC assessed the use of the new merit review criteria by reviewers and program officers.

D. Summary Assessment for Performance Goals

Goal 1: People – Development of a diverse, internationally competitive and globally engaged workforce of scientists, engineers, and well prepared citizens.

The CISE Advisory Committee judges the Directorate successful in meeting GPRA Outcome Goal 1. The AC discussed each indicator and judged the directorate successful on all four.  Based on this, the AC determined that CISE was successful for the overall goal. The four areas of emphasis were discussed. Again, the AC judged CISE successful on all four areas.

Outcome Goal and Indicators:

The two COV reports for the year were in agreement about the very strong performance for the People goal. The EIA COV report assessed performance on this goal successful and gave several examples of successful projects. The EIA report noted that some program clusters did not apply to certain indicators, they found success for every indicator by most of the program clusters. Examples of successful projects are cited below. 

The ACR COV noted, “the ACR program has been very successful in contributing [to the people goal].” Examples from the ACR COV are cited below.

Areas of Emphasis:

Both COV reports gave examples of successful awards that addressed the areas of emphasis. The CISE report also gave several examples. The AC assessed the CISE directorate to be successful in all areas of emphasis.

Examples of Successful Performance:

NSF Award Number: EIA 0090043

PI Names: Jane Margolis, Jeannie Oakes

PI Institutions: University of California - Los Angeles 

Relevant Performance Goals: Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages, so that they can be competitive in a technological society. A science and technology and instructional workforce that reflects America's diversity.

Relevant Area of Emphasis: Broadening Participation 

Source for Report: EIA COV report; Information Technology Workforce Program Report

Jane Margolis, a researcher in gender issues in computer science, and Jeannie Oakes, an Education researcher--both at the University of California, Los Angeles--are conducting a project that is investigating why so few male and female African American and Latino students study computer science at the high school level. Three urban public high schools in the Los Angeles Unified School District, each with large numbers of under-represented minority students, are participating in the research study. Each school is designated as a “digital high school” and each has received a California Education Technology Grant to fully integrate computers, networks, training, and software. The project goal is to achieve computer literacy in all pupils and faculty and to improve overall academic achievement. The UCLA research team is interviewing and observing 9th and 10th grade African-American and Latino students over a three-year period, and exploring physical surroundings, dynamics among teachers, students, and peers as well as psychosocial and cultural factors confidence and racial identity that may influence the study of computer science.

Preliminary data shows that low numbers of under-represented minorities and women are enrolling in CS beyond the introductory level, and that mathematics is acting as a gatekeeper. However, some counter-intuitive events have occurred. For example, participation in the robotics after school club at one of the schools is largely Latina, a phenomenon requiring further study.

NSF Award Number: EIA 95-22207; EIA 00-80940

PI Names: Ann Q. Gates, Andrew Bernat, David G. Novick, Sergio D. Cabrera, Patricia J. Teller

PI Institution: University of Texas at El Paso

Relevant Performance Goal: A science and technology and instructional workforce that reflects America's diversity 

Relevant Area of Emphasis: Broadening Participation 

Source for Report: EIA COV; CISE Minority Institutions Infrastructure Program Report

With support from two EIA-MII awards, University of Texas El Paso researchers are addressing retention and participation of traditionally underrepresented groups in computing. Developing a framework involving undergraduate and graduate students in research, they have created laboratories to support research in neuro-fuzzy systems, parallel and distributed systems, signal processing and communication systems, software engineering, and theoretical applications. 

Students involved in this study include 73 graduate students (12 Ph.D. students); 102 undergraduate students; 136 students from underrepresented groups (38 female). To date 61 students graduated with BS; 38 students graduated with MS; two students graduated with a Ph.D. and 31 undergraduate students continued to graduate school. The breakdown of publications, talks, and awards over the five years is as follows: over 150 research publications; over 100 research publications (journal and conferences) with students as co-authors; 23 publications and talks on the Affinity model; 66 student presentations at student conferences; 25 student awards and recognition.

One notable research contribution was made by two undergraduate students, Michael Maxwell and Luis Rauda, whose work resulted in the design of a performance-friendly system for monitoring the integrity of software during runtime. Although the value of checking for correct behavior of programs is beyond dispute, runtime software monitoring has not been widely adopted because of the degradation of performance caused by adding monitoring code. The students investigated an approach that, through snoopy hardware, delegates monitor responsibilities to a process other than the one executing the application program. Their paper describing this work, “An Initial Design of a Coprocessor/Snoopy Hardware Integrity Constraint-Checking Simulator” won the Best Student Paper Award at the 1998 International Test and Evaluation Workshop on Modeling and Simulation. In addition to the cash award that they received, the conference donated money to the scholarship fund in the College of Engineering.

NSF Award Number: EIA 01-19532

PI Names: Paul A. Fishwick, Jane Douglas, and Timothy A. Davis

PI Institutions: University of Florida

Relevant Performance Goal: A public that is provided access to the benefits of science and engineering research and education. Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages, so that they can be competitive in a technological society.

Relevant Area of Emphasis: Addressing near-term workforce needs; broadening participation 

Source for this Report: EIA COV; Educational Innovation Program Report

The goal of “Digital Arts and Sciences,” developed by Paul Fishwick and his colleagues at the University of Florida, is to train students to acquire a hybrid-knowledge of computer engineering and the arts, enabling them to understand the formalism of visualization and the practicality of human communications that deal with aesthetic interpretation. This enables students to work effectively in production-oriented teams focused on education, interactive games, scientific and engineering visualization, software engineering, and video production. Research is integrated in an Aesthetic Computing course and a series of Digital World Production Studio courses to the curriculum. Both Fine Arts as well as CISE students will take these courses, and the PIs will team-teach the studio course. “Aesthetic Computing” uses genres and styles in fine art as metaphors for formal and diagrammatically rendered model structures commonly found in computing, including automata, data flow graphs, data models, and the comprehensive Unified Modeling Language (UML). This work involves areas generally regarded outside the sphere of computer science, including semiotics, linguistics, analogy, metaphor, and the arts.

The project has a strong arts component to help personalize and enrich the user’s modeling interface. For example, representation of a finite state machine can be crafted through metaphor mapping to a scale or virtual model of a building. The building’s style can be based on a substantial variety of existing architectural traditions without limiting its representation to abstract entities. Elements of music and story schemata can be simultaneously mapped onto the architecture, further personalizing the interface.

NSF Award Number: ACI 8920219

PI Names: Richard Reisenfeld

PI Institutions: Brown, Cornell, University of North Carolina and University of Utah

Relevant Performance Goal: Improved mathematics, science, and technology skills. A public that is provided access to the benefits of science and engineering research and education.

Relevant Area of Emphasis: K-12 Systemic Activities 

Source for this Report: ACR COV

The Science and Technology Research Center in Computer Graphics and Scientific Visualization has a very active K-12 program. Ongoing programs are documented at 

http://www.cs.brown.edu/stc/edu/Educational_intiatives.html#pre_college
They include:

· The Workshop in Computer Graphics (for High School teachers)
· The Utah High School Computer Institute (for High School students)
· The Artemis Project (for Middle School girls)
The first workshop is of particular interest; it spawned the very popular Virtual Cell website (http://personal.tmlp.com/Jimr57/) that is a resource for High School teachers and students. Among the Virtual Cell site’s recent awards are the Critical Mass award for innovative web site design and a Pirelli “International” prize for multimedia projects related to science and technology.

NSF Award Number: ACIR 9553068

PI Names: Chris Johnson

PI Institutions: University of Utah

Relevant Performance Indicator: Improved mathematics, science and technology skills for U.S. Students at the K-12 level and for citizens of all ages, so that they can be competitive in a technological society.

Relevant Area of Emphasis: 

Source for this Report: ACR COV

ACR’s most important contribution to improving the general citizenry’s technical ability is its support for Research Experience for Undergraduates (REU) supplements. These directly benefit undergraduates in their study of computer and computational science. ACR awarded approximately $50,000 in REU supplements in each year from FY’98 to FY’00. One REU supplement that stands out supplemented Chris Johnson’s Presidential Faculty Fellow award (award 9553068 Johnson) in FY’99. This $15,000 award, augmented by $15,000 from the PI’s university, created the Engineering Scholars program. Engineering Scholars described itself as “A program designed to provide the best and brightest young minds in our community a chance to experience the career possibilities provided by the field of engineering”. This was done by providing $3,000 stipends to the selected students and making them part of active research teams. The program has continued to prosper; its web site (http://www.sci.utah.edu/esp/) currently solicits applications from new students and features testimonials from graduates.

NSF Award Number: ACIR 9553068

PI Names: Chris Johnson

PI Institutions: University of Utah

Relevant Performance Indicator: A public that is provided access to the benefits of science and engineering research and education.

Relevant Area of Emphasis: 

Source for this Report: ACR COV

Many ACR PIs take great pains to present their work to the general public, in addition to the technical publications that are the expected research results of the grants. Chris Johnson provides an interesting example. He published the general-interest article “Computer Visualization in Medicine” in National Forum (the Phi Beta Kappa magazine) in 1998. This article included results from his PFF award as well as work funded by NIH.

NSF Award Number: ACIR 9875368
PI Names: Victoria Interrante

PI Institutions: University of Minnesota

Relevant Performance Indicator: A science and  technology and instructional workforce that reflects America’s diversity.

Relevant Area of Emphasis: 

Source for this Report: ACR COV

Victoria Interrante of the University of Minnesota (http://www.cs.umn.edu/~interran/), received a PECASE award for her work to find “the science behind the art of effective visual representation” for designing computer interfaces. She has been very active in mentoring women in the computer science field, where gender equality is an important issue. To date, two women have graduated with MS degrees and one more is staying for her PhD under Dr. Interrante’s guidance. Another example is the aforementioned Artemis project in the Graphics and Visualization STC, which mentors much younger girls.

NSF Award Number: ACIR 9876914; 

PI Names: Fred Brooks; Dinesh Manocha
PI Institutions: University of North Carolina

Relevant Performance Indicator: Globally engaged science and engineering professionals who are among the best in the world.

Relevant Area of Emphasis: 

Source for this Report: ACR COV

Frederick Brooks of the University of North Carolina (http://www.cs.unc.edu/~brooks/) received the Turing award, the highest honor in computer science, in February 2000 for “landmark contributions to computer architecture, operating systems, and software engineering.” Dr. Brooks is still an active researcher, now working primarily in the areas of computer graphics and supported in part by an ACR grant (award 9876914 Manocha). This enables him to work on “Real-Time Walkthroughs of Serious Synthetic Environments” (http://www.cs.unc.edu/~walk/).  The goal of this project is to create interactive computer graphics systems that enable a viewer to experience an architectural model by simulating a walk through of the model. While Dr. Brooks supplies much expertise for the integration of the system, other team members have made fundamental advances in computer graphics. This includes collision detection – for which Dinesh Manocha (http://www.cs.unc.edu/~dm/) won the Best Paper award at Eurographics in 1999 – simplification of models for visualization, and image-based rendering.

NSF Award Number: ACIR 9582192
PI Names: Russ Taylor

PI Institutions: SUNY Buffalo

Relevant Performance Indicator: A public that is provided access to the benefits of science and engineering research and education.

Relevant Area of Emphasis: 

Source for this Report: ACR COV

This work was selected to be one of eight, featured “research tools of the future” in the America's Millennium celebration sponsored by the Smithsonian Institution. The event was called "Glimpsing the Future: Technologies for the Millennium" and occurred at the Hirshorn at noon on December 31, 1999. In fact, it was the only hard science project spotlighted. The event was covered by national news media as part of the turn-of-the-century festivities.

Project Title: Girls are GREAT
NSF Award Number: ACIR 9619020

PI Names: Rozeanne Steckler, Michael J. Bailey

PI Institutions: SDSC

Relevant Indicators: Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages, so that they can be competitive in a technological society.

Relevant Area of Emphasis: Broadening Participation 

Source for Report: CISE FY 2001 GPRA Report
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The idea of studying math and science and becoming a scientist is all too often a non-starter with young girls from minority groups. Most have never even had the chance to meet a scientist. But when they meet SDSC scientist Rozeanne Steckler or take part in one of her programs, the abstractions of science can suddenly become human and real. Steckler’s patient and passionate work in “Girls are GREAT”—a science enrichment program devoted to bringing young girls, into science—has grown during the past two years into a phenomenon touching the lives and future prospects of thousands of girls. Designed and begun by Steckler for use in San Diego schools, the program has been duplicated in Houston in September 2000. It has already reached nearly 2,000 young girls from the second to eighth grades according to Gladys Birdwell, Director of Community Outreach for the Girl Scout Council of San Jacinto, Texas.

Steckler, a computational chemist who also pursues a full research program, originated SDSC’s Science Enrichment Program in 1987 with a Science Interest Group for Girl Scouts. She worked to broaden the program’s reach and strove to include underrepresented minorities, collaborating with fellow SDSC scientist Michael J. Bailey and many other SDSC staff members.

“Girls are GREAT” started in 1997, when the San Diego-Imperial County Girl Scout Council began offering the program during the school day to girls in county schools that were underrepresented in Girl Scouting--the same schools with majority populations underrepresented in science altogether. Steckler’s collaboration introduced new curriculum in the form of lab modules. In addition to weekly sessions during or after school, the Girl Scout facilitators bring the students to special Family Science nights hosted at SDSC. The program grew to encompass 5,200 girls in grades 2—8 in San Diego County by 1999—2000. In addition, Steckler also runs a weeklong summer day camp for the students. Karyl O’Brien of the Council estimates that the program has now reached some 10,000 young girls in the two large Southern California counties.

The modules designed by Steckler and her collaborators bring students through 50 minutes of hands-on inquiry in Earth science, life sciences, and basic physical science. Steckler also created curriculum training units for “Girls are GREAT” staffers employed by the Girl Scout Council, making them independently responsible for curriculum units and materials. The staff consists of college students majoring in science or education and women who were teachers in Mexico before coming to the United States.

NSF Award Number: IIS 0085348

PI Name: Linda Jackson

PI Institution: Michigan State University

Relevant Indicator: Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages, so that they can be competitive in a technological society.

Relevant Area of Emphasis: Broadening participation.

Additional Relevant Strategic Outcomes: Ideas

Relevant Area of Emphasis: Research and education processes that are synergistic.

Source for this Report: CISE FY 2001 GPRA report; PI web site at http:// www.homenettoo.com
The HomeNetToo project focuses on the home Internet use of low-income families, many of whom are first-time computer users. Internet use is automatically computer-logged and surveys are administered at 5 points over the 18-month trial to address the antecedents and consequences of Internet use. Preliminary findings indicate that cognitive style is related to Internet use and influences the relationship between race and use (as does socioeconomic status, i.e., education and income). Subsequent analyses will identify additional culturally based factors that influence this relationship.

23 undergraduates served as technology facilitators during the project’s first year, nearly half (10) of whom were members of underserved minority groups (9 African-Americans, 1 Hispanic-American). Almost half (11) were female. All are majoring in Computer Science. The graduate student who served as Project Director in the first year is an African-American male, majoring in educational technology

NSF Award Number: IIS 0071215

PI Name: Fred Jelinek

PI Institution: Johns Hopkins University

Relevant Indicator: Globally engaged science and engineering professionals who are among the best in the world

Relevant Area of Emphasis: Enhancing instructional workforce

Source for this Report: Workshop attendance. See http://www.cslp.jhu.edu.

Each year Prof. Jelinek runs a workshop to teach computational linguistics research techniques to graduate students and junior faculty. In this six-week program, attendees attack a real problem using statistical learning techniques in cooperation with senior faculty and employing the resources of Johns Hopkins University’s Center for Statistical Language Processing. The workshop has been successful in bringing new researchers on board, such as Joe Picone. Once a junior attendee, he now he attends as a faculty advisor. This workshop has been of great importance in developing skills and data resources in the area.

Goal 2: Enabling discovery across the frontier of science and engineering, connected to learning innovation, and service to society.

The CISE Advisory Committee judges the Directorate successful in meeting GPRA Outcome Goal 2.

Outcome Goal and Indicators:

The Advisory committee discussed all four indicators and found that CISE was successful in all; examples cited below demonstrate success on all of the indicators. The committee determined that CISE was successful in the areas of emphasis also. The balance of high-risk, multi-disciplinary or innovative research was cited as a particular success; the examples give ample evidence of success; the awards in the ITR program position CISE for continued success on this area of emphasis. 

Areas of Emphasis:

For investments in the three initiatives, the committee did not see retrospective indications of success, probably because these initiatives have just begun (e.g. ITR’s first awards were in summer of 2000) so their accomplishments are not reflected in COV reports or the CISE FY 2001 GPRA Report. However, based on discussions of the portfolio of awards, particularly in ITR where the directorate is very active, the AC concludes that CISE is positioned for future success. The directorate was judged successful in the third area of emphasis (non-initiative fundamental research) based on positioning for future participation in the Mathematics Sciences Research initiative, and current, though relatively minor, participation in functional genomics and cognitive neuroscience research. The AC noted the important role if IT in these areas.

Examples of Successful Performance:

Title: Intelligent Autonomous Marsupial Robots

NSF Award Numbers: 93-20318 (CISE/IRIS) "Reactive Sensing for Autonomous Mobile Robots"; 9531730 (CISE/CDA) "Multiple Autonomous Robots for Search and Rescue Applications"; 9617309 (CISE/CDA) "Intelligent Assistance for Multiple Robots"; 9732601 (CISE/EIA) "Multiple Autonomous Mobile Robots for Search and Rescue Applications"; 9996356 (CISE/EIA) "Multiple Autonomous Robots for Search and Rescue Applications" (REU)

PI Names: Robin Murphy 

PI Institution: University of South Florida, (formerly Colorado School of Mines)

Relevant Indicator: Discoveries that advance the frontiers of science, engineering, and technology.

Relevant Area of Emphasis: Appropriate balance of high-risk, multidisciplinary, or innovative research across all NSF programs. Research and education processes that are synergistic.

Source for this Report:http://access.ncsa.uiuc.edu/Stories/polb/

 
Intelligent Autonomous Marsupial Robots, prototyped with NSF funds, were used for search and rescue at the World Trade Towers Center (WTC) during the disaster recovery efforts that commenced on September 11, 2001. These “marsupial” robots possess unique characteristics: the “mother” robot carries smaller ones in its “pouch” into the site as far as it can maneuver, it releases and provides power as the “babies” descend from it to perform their search - negotiating smaller crevices and hidden spaces. Equipped to maintain balance on rough terrain, the team can reach, sense, and report on spaces that are too small and/or too dangerous for human rescue workers to approach or enter. 

After locating 5 victims and a set of remains, surveying 3 buildings and 2 voids in debris, and training firefighters in the use of the robots, Robin Murphy, the PI for this project, was awarded the NIUSR Eagle Award for her work. As a result of watching the robotic creatures in action, the FEMA Task Force has ordered various small and semi-autonomous robots for future use. NSF has also contributed in training and developing students in the area, and these students proved immensely helpful in the team search and rescue at WTC.        

Five years ago, Robin Murphy, then at Colorado School of Mines, was awarded an NSF equipment grant “Intelligent Assistance for Multiple Robots” (CDA-96-17309), that was used to create two of the actual robots that she and her students used during the recent exercise. Robin also received a grant for Research Experience for Undergraduates (EIA-99-96356) that allowed hiring an undergraduate who then went on to graduate school and accompanied her at the WTC site. Over the years, Robin Murphy has been recipient of 5 NSF grants supporting this and earlier work (IRIS-93-20318, CDA-95-31730, EIA-97-32601). (Note: Dr. Murphy’s work along with that of Army Lt. Col (ret.) John Blitch, one of her former students, was highlighted in Parade Magazine on November 25, 2001).

Title: COPLINK

NSF Award Number: EIA 9983304 [prior award IRI 9411318; PI: B. Schatz, University of Illinois]

PI Name: Hsinchun Chen

PI Institution: University of Arizona

Relevant Performance Goal: Partnerships connecting discovery to innovation, learning, and societal advancement.

Relevant Area of Emphasis: Appropriate balance of high risk, multidisciplinary or innovative research

Sources for this Report: EIA COV; Digital Government Annual Report; Alan D. Fischer “COPLINK nabs criminals faster,” Arizona Daily Star, Tucson, Arizona, Sunday, January 7, 2001.

Hsinchun Chen of the University of Arizona's Artificial Intelligence Lab (Digital Government: COPLINK Center: Information and Knowledge Management for Law Enforcement), in collaboration with the Tucson Police Department, has developed an integrated justice information database available over a secure intranet through a cost-effective remote graphical interface. The COPLINK Connect system has been deployed at the Tucson Police Department. The system, used by over 300 law enforcement professionals, has gained overwhelming success and acceptance. COPLINK Detect is still in the deployment phase with 32 law enforcement professionals currently using this system. Consortia are being formed within the state of Arizona to share information via COPLINK with over 15 agencies participating statewide. Plans are being developed to deploy COPLINK in Texas, Michigan, California, Washington DC, Arlington County Virginia, and South Carolina. 

COPLINK is an excellent example of multi-agency partnerships supported under the Digital Government program. The fundamental research that led to COPLINK - a subcontract under an award to Bruce Schatz at the University of Illinois - was supported by NSF and DARPA under the Digital Library 1 initiative. The technology was developed at the University of Arizona’s Artificial Intelligence Lab with a $1.1M grant from the National Institute of Justice (NIJ). In cooperation with NIJ, the Digital Government program provided $1.6M for further development and the initial evaluation of the COPLINK technology. Knowledge Computing Corporation, new start-up company, entered into an exclusive licensing agreement with the University of Arizona to develop and market the technology, and the company received further support from NIJ and $2.6 million from private investors to launch its business.

Title: CISE Research Infrastructure: Asymmetric Bandwidth Channels: Applications to Real-Time Computing and Robotics

NSF Award Number: EIA 9703220

PI Names: R. Vijay Kumar, Insup Lee, David J. Farber, and Jonathan M. Smith

PI Institution: University of Pennsylvania

Relevant Performance Goals: A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning; Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Sources for this Report: 2001 EIA Committee of Visitors Report; CISE Research Infrastructure Program Report; Leslie J. Nicholson, “Walking wheelchair within Penn's GRASP,” The Philadelphia Inquirer, February 12, 1998. Seife, “Freewheeling,” Scientific American January 1996

Vijay Kumar and his colleagues at the University of Pennsylvania are developing advanced techniques for the communications, coordination, and vision of autonomous multi-robot systems. This inter-disciplinary team of computer science, electrical engineering, and mechanical engineering researchers is focusing on areas such as multi-robot coordination, cooperative sensing, and efficient wireless transmission techniques. They developed cooperative control algorithms that allow robots to coordinate with each other in varying environments. When obstacles are presented in their path, the multiple robots can re-arrange themselves to navigate around the object and then return to their original formation. Researchers also developed techniques allowing multiple robots to coordinate the sensing and execution of basic tasks. For example, three small robots can coordinate themselves to sense, coordinate, and move a large object that could not be moved by a single robot. They developed efficient data transmission techniques for power-aware medium access control to maximize the life of the robot and the quality of the data transmitted between the robots.

One of the many applications of this important basic research is robotic support for the disabled. Kumar has built a motorized chair that consists of a conventional wheelchair fitted with 2 degree of freedom manipulators/legs. The design incorporates a number of desirable features to make this chair as versatile and general purpose as possible. The chair is compact with a width less than 30 inches so that it can fit in a conventional doorway and weighs less than 70 kilograms so it can operate indoors. Safety is the most important concern, so the chair is a statically stable machine.

Title: Classroom 2000 project

NSF Award Number: EIA 9806822

PI Names: Irfan Essa, Gregory D. Abowd, Christopher G. Atkeson, Umakishore Ramachandran

PI Institution: Georgia Institute of Technology

Relevant Performance Goal: Discoveries that advance the frontiers of science, engineering and technology

Relevant Area of Emphasis: Appropriate balance of high risk, multidisciplinary or innovative research

Source for this Report: 2001 EIA Committee of Visitors Report; Experimental Systems Program Report

The objective of this research is to substantially reduce the human input for creating and accessing large collections of multimedia, particularly multimedia created by capturing what occurs in an environment. The existing software system used as the starting point for this investigation is Classroom 2000, which is designed to capture what happens in classrooms, meetings, and offices. Classroom 2000 integrates and synchronizes multiple streams of captured text, images, handwritten annotations, audio, and video. In a sense, it automates note taking for a lecture or meeting. The research challenge is to make sense of this flood of captured data. The project explores how the output of Classroom 2000 can be automatically structured, segmented, indexed, and linked. Machine learning and statistical approaches to language are employed to understand the captured data. Techniques from computational perception are used to find structure in the captured data. An important component of this research is an experimental analysis of the software system being built. It is expected that this research will have a dramatic impact on how humans work and learn, as the developed technology will aid humans by capturing and making accessible what occurs in an environment.

Title: Commonwealth Project

NSF Award Number: EIA 9706685

PI Names: Azer Bestavros, David J. Yates, and Mark E. Crovella

PI Institution: Boston University

Relevant Performance Goal: Discoveries that advance the frontiers of science, engineering, and technology.

Partnerships connecting discovery to innovation, learning, and societal advancement

Source for this Report: 2001 EIA Committee of Visitors Report; CISE Research Infrastructure Program Report 

The phenomenal growth of the World Wide Web imposes considerable strain on Internet resources and Web servers, prompting concerns about the Web's continued viability. The success of high-performance Web servers in alleviating these performance problems is ultimately limited unless Web services are inherently scalable. Azer Bestavros and his colleagues at Boston University founded the Commonwealth Project to design, implement, and evaluate prototypical architecture and a set of associated protocols for scalable Web services. The Commonwealth architecture for hosting scalable Web services allows scalability through parallel processing on tightly coupled nodes within a Web site, and load distribution across loosely coupled Web sites. Commonwealth’s underlying philosophy is to achieve a wealth of performance through the use of common components, and to do so along an incremental upgrade path.

Bestavros and his colleagues have filed for two provisional patents on Web caching and scalable web services. SURGE, a scalable URL reference generator, was developed and is being distributed. Over 100 labs, including major telecom companies and universities, have put SURGE into use. BRITE, the Boston University Representative Internet Topology Generator, has been developed and is being distributed via the World Wide Web. Two start-up companies--InfoLibria, Inc. and Commonwealth Network Technologies, Inc.--have been formed as a result of the infrastructure. The latter has been purchased by WebManage, which in turn, was purchased by Network Appliances, Inc.

Title: CAREER: A Proposal Regarding the Unification of Data Reduction and Multiresolution Methods for Use in Scientific Visualization and Education in Scientific Visualization

NSF Award Number: ACIR 9624032, 9982251

PI Names: Bernd Hamann

PI Institution: University of California - Davis

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology

Research and education processes that are synergistic.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report

Bernd Hamann (http://graphics.cs.ucdavis.edu/~hamann/hamann.html) was an early contributor to terascale visualization with this CAREER award. Data sets up to a Terabyte in size are becoming increasingly common, ranging from large CFD simulations to digital libraries. The complexity of such massive data collections overwhelms our cognitive abilities to analyze them. To gain higher-level insight into such data, Hamann's work develops technology that supports interactive data exploration at different levels of abstraction. One of many advances here has been the development of efficient parallel methods that can be used to identify surfaces of interest in massive data sets. This work was later refined and extended in the LSSDSV project “Multiresolution- and Topology-Based Visualization of Large Scientific Data Sets in Parallel and Distributed Computing Environments” (award 9982251 Hamann). Many more details on both projects and related work are available at http://graphics.cs.ucdavis.edu/. 


Title: Application-Level Scheduling with AppLeS

NSF Award Number: ACIR 9701333

PI Names: Fran Berman

PI Institution: University of California – San Diego

Relevant Performance Goal: 

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report


Fran Berman (http://www-cse.ucsd.edu/users/berman/) introduced many crucial ideas for Grid computations in her project "Application-Level Scheduling with AppLeS" (award 9701333 Berman). Without efficient scheduling, grid programs can become extremely inefficient as one machine waits for work to finish on another machine. To enable accurate schedules to be determined, this project introduced the Network Weather Service (NWS), a distributed system that periodically monitors and dynamically forecasts the performance of various network and computational resources over a given time interval (http://nws.cs.utk.edu/). The original project also developed application-level scheduling agents (AppLeS) to provide a mechanism for choosing an effective schedule and implementing it for individual applications using the forecast information (http://apples.ucsd.edu/). It is worth noting that Dr. Berman subsequently became the director of one of the PACI centers. 

Title: Intelligent, Adaptive Parallel File Systems

NSF Award Number: ACIR 9720202

PI Names: Dan Reed

PI Institution: University of Illinois - UC

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report

Dan Reed (http://www-pablo.cs.uiuc.edu/People/Reed/DanReed.htm) attacked the problem of high-speed I/O in his project “Intelligent, Adaptive Parallel File Systems.” Besides the problem of understanding terabyte data sets, simply reading and writing such large volumes of data to stable storage is a major difficulty. Reed has been building the next generation of intelligent Portable Parallel File System, PPFS II, with real-time control and adaptive policy capabilities (http://www-pablo.cs.uiuc.edu/Project/PPFS/PPFSII/PPFSIIOverview.htm ). This system is based on their experience with the Pablo performance analysis environment and extensions to support real-time performance monitoring, qualitative classification of file access patterns, and table-driven selection of file policies - all projects supported by previous grants from NSF and other federal agencies. It is worth noting that Dr. Reed is now the director of the NCSA PACI center. 

Title: MATLAB Extensions and Compiler Techniques for High-Performance Computing

NSF Award Number: ACIR 9870687

PI Names: David Padua

PI Institution: University of Illinois - UC

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report

 This work studied ways to make MATLAB faster (an interactive system for performing mathematics). Because MATLAB is in daily use by thousands of engineers, improving its speed could allow dozens of companies to do their work faster. Moreover, the techniques pioneered here are very likely to apply to many other high-level programming languages. In technical terms, the approach was to build a compiler called MAJIC (http://polaris.cs.uiuc.edu/majic/) that translates the MATLAB commands into efficient machine instructions. Unlike other just-in-time compilers, MAJIC uses high-level transformations of the MATLAB code to improve the speed of execution and incorporates runtime libraries to support sparse matrix operations.

Title: Visualization for Software Understanding

NSF Award Number: ACIR 9982266

PI Names: Steve Reiss, David Laidlaw

PI Institution: Brown University 

Relevant Performance Goal: 

Discoveries that advance the frontiers of science, engineering and technology.

Partnerships connecting discovery to innovation, learning, and societal advancement.

Research and education processes that are synergistic.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report

Steve Reiss and David Laidlaw contributed to both software and visualization with their LSSDSV project “Visualization for Software Understanding” (award 9982266 Reiss). Their goal is to use up-to-date visualization techniques to aid program understanding. Specifically, they are experimenting with two systems for visualizing execution traces of multithreaded Java and C++ programs. Currently the visualizations are being evaluated, in part by an undergraduate woman supported under an REU supplement. The project has shown the need for advances in both execution tracing (to reduce file sizes and provide better data for further analysis) and visualization (to aid in the analysis and ultimately programmer understanding).

Title: Terascale Data Visualization

NSF Award Number: ACIR 9982297

PI Names: Chandrajit Bajaj

PI Institution: University of Texas - Austin

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report

Chandrajit Bajaj leads an LSSDSV project entitled “Terascale Data Visualization.” This project takes a new approach to the problem of handling terascale data sets. A comprehensive end-to-end framework that integrates the data source, storage, servers, network, and the visualization client is critical for delivering scalable performance across a range of hardware platforms and datasets. Dr. Bajaj aims to develop such a framework based on a suite of compressed multiresolution representation and data streaming techniques that adapt in an error-controlled manner to available computational resources. This is part of a long-term project at the Center for Computational Visualization at the University of Texas (http://www.ticam.utexas.edu/CCV/) with the goal of developing a comprehensive framework for multi-scale visualization and simulation for terascale problems.

Title: Flowspace: The Space Spanned by Pathlines, Timelines, and Streaklines

NSF Award Number: ACIR 0083792

PI Names: Gordon Erlebacher

PI Institution: Florida State University 

Relevant Performance Goal: 

Discoveries that advance the frontiers of science, engineering and technology.

Partnerships connecting discovery to innovation, learning, and societal advancement.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report

 This project places commonly-used visualization techniques for fluid flows within a general geometric and mathematical framework, and advances the notion that no single method is best suited for all flows. Therefore, it studies a more general class of algorithms, seeking to match a vector field representation to the display of a desired time-dependent feature of the flow (e.g. vortices, eddies, or shocks). To explore this parameter space, the project will develop a suite of interactive vector field visualization tools. Unfortunately, the work is still too early to fully evaluate, but promises to produce an improved understanding of visualization fundamentals.


Title: CAREER Parallel Sparse Matrix Computations

NSF Award Number: ACIR 9502594

PI Names: Padma Raghavan

PI Institution: Penn State University 

Relevant Performance Goal: 

Discoveries that advance the frontiers of science, engineering and technology.

Partnerships connecting discovery to innovation, learning, and societal advancement.

Research and education processes that are synergistic.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report


Padma Raghavan’s CAREER proposal has led to advances in both computer science and physical science. Countless large-scale scientific and engineering applications require the solution of linear systems in which the coefficient matrix is large and sparse. Dr. Raghavan developed a latency-tolerant scheme that uses parallel matrix-vector multiplication after a “selective inversion'” step to perform repeated system solves. The scheme shows ideal scaled speedup on multiprocessors with as many as 512 processors. In collaboration with scientists at Sandia and other national laboratories, she has used this solver on scientific problems ranging from structural analysis to improved prediction of stratospheric ozone concentrations.


Title: CARM: Computational Infrastructure for Intelligent Material Design

NSF Award Number: ACIR 9520372, 9876923

PI Names: Scott Baden

PI Institution: University of California – San Diego

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report


 Predicting the properties of materials from first principles (i.e. from the behavior of their atoms and molecules) is an important and challenging field. The challenge comes from the range of scales required - from electrons to clusters large enough to be seen. To span this range, Dr. Baden and his collaborators developed numerical algorithms and a software infrastructure to implement hierarchical and adaptive methods to concentrate the solution on areas of greatest interest (http://www-cse.ucsd.edu/users/baden/Research/first.html). The algorithms include a parallel eigenvalue solver that improved previous techniques by 100-fold in time and memory. The software infrastructure included the well-known KeLP system, which manages communications among the memory hierarchies of parallel computers. In addition to materials design, KeLP has been applied to a wide range of partial differential equation solutions. Dr. Baden received a new award for “Hierarchical Lattice Parallelism” (award 9876923 Baden) for extensions of this work applied to computational fluid dynamics (http://vis.sdsc.edu/research/smallturbulence.html). 


Title: Linear Algebra Algorithms and Tools for Emerging Computing Environments & User Communities

NSF Award Number: ACIR 9813362

PI Names: James Demmel

PI Institution: University of California - Berkeley

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report


Jim Demmel (http://www.cs.berkeley.edu/~demmel/) leads an effort entitled “Linear Algebra Algorithms and Tools for Emerging Computing Environments & User Communities” (award 9813362 Demmel). A recent software release from this award is the SuperLU package (http://www.cs.berkeley.edu/~demmel/SuperLU.html) for solving sparse linear systems. This solver is widely used, including in research that led to the cover of the December 24, 1999 issue of Science. That computation solved a case of the 50-year-old problem of computing scattering in a 3-body quantum system. We expect that this is only the first of many discoveries thus enabled.


Title: Distributed Numerical Integration Algorithms and Applications

NSF Award Number: ACIR 0000442

PI Names: Elise DeDoncker

PI Institution: Western Michigan University 

Relevant Performance Goal: 

Discoveries that advance the frontiers of science, engineering and technology.

Partnerships connecting discovery to innovation, learning, and societal advancement.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report


Elise DeDoncker leads the PARINT research group. There are two main goals of the PARINT project: to research new techniques in computing multivariate integrals in parallel, and, to develop a user-friendly software interface for these techniques (http://www.cs.wmich.edu/~parint/). Research areas include load balancing, distributed data structures, and theoretical mathematical topics such as Monte Carlo techniques and extrapolation. The software from this project is freely distributed over the net, and has applications to a wide variety of statistical, mathematical, and scientific fields.

Title: High Performance Algorithms for Electronic Materials

NSF Award Number: MPS/DMR 9318151 (cofunded with ACIR); ACR 0000443

PI Names: Jim Chelikowsky and Yousef Saad

PI Institution: University of Minnesota

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Partnerships connecting discovery to innovation, learning, and societal advancement.

Relevant Area of Emphasis: 

Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

Source for this Report: 2001 ACR COV Report


At the University of Minnesota, Jim Chelikowsky and Yousef Saad have had a long and productive collaboration. ACR has co-funded their project “High Performance Algorithms for Electronic Materials”(award 9318151 Chelikowsky) and its renewal (award 9873664 Chelikowsky). Both awards are primarily managed by MPS/DMR. Dr. Saad also received another ACR award for his project with Masha Sosonkina, “Parallel Algebraic Recursive Multilevel Solvers” (award 0000443 Saad). All of the projects revolve around improved multilevel solvers for problems relevant to modeling the electronic structures of materials. Results for the materials science are presented mostly at Dr. Chelikowsky’s web site (http://jrc.cems.umn.edu/research.2.htm), while the computational science methods can be found in more detail at Dr. Saad’s web page (http://www-users.cs.umn.edu/~saad/projects/ACI/).


Title: Challenges in CISE: Crack Propagation on Teraflop Computers

NSF Award Number: ACIR 9726388

Title: A Two- tier Computation and Visualization Facility for Multiscale Problems

NSF Award Number: ACIR 9972853

PI Names: Keshav Pingali, Tony Ingraffea
PI Institution: Cornell University 

Relevant Performance Goal: 

A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Discoveries that advance the frontiers of science, engineering and technology.

Relevant Area of Emphasis: 

· Appropriate balance of high risk, multidisciplinary or innovative research across all NSF programs

· Investments in three initiatives: Nanoscale

Source for this Report: 2001 ACR COV Report


At Cornell University, Keshav Pingali and Tony Ingraffea have been co-funded by ACR twice. Both awards were primarily funded and managed by CISE/EIA. The original project, “Challenges in CISE: Crack Propagation on Teraflop Computers” (award 9726388 Pingali) focused on the design of algorithms and systems to support the numerical simulation of crack propagation problems (particularly 3-dimensional, time-dependent fracture simulations) on parallel computers. At that early stage, the work required the development of provably good parallel mesh generators, automatic restructuring compiler technology, and improved thread generation and load balancing mechanisms. Although some problems have been solved, many aspects are still areas of active research. This led them and other Cornell researchers into a Research Infrastructure project entitled “A Two- tier Computation and Visualization Facility for Multiscale Problems” (award 9972853 Pingali). The new project provides much-needed equipment for executing the computations, along with support for the technical research that remains to be done. Many more details of the crack propagation group’s work can be found at their web page (http://www.cfg.cornell.edu/). 

NSF Award Number:  CCR 9804075

Title: Measuring System Dynamics for the Direct Assessment of Software Security Violation Characteristics

PI Names: John Munson

PI Institution: University of Idaho

Relevant Indicator: Discoveries that advance the frontiers of science, engineering, and technology.

Source for this report: CISE FY 2001 GPRA Report; Communication with PI

Munson and his team built a Linux based system capable of identifying and stopping all intrusive behavior on the system it was protecting. The system can completely halt the cyber-terrorism threat. The technology can identify assaults in progress, stop the offending process, and disable the IP address of the culprit.  As a proof of concept, the team placed a highly vulnerable version of the Linux system (no security patches) on the net as a web server and invited hackers throughout the world to root the machine. There were over 13,000 attacks on this box and not one successful intrusion.
Title: Phase Measurements for Deblurring Images

NSF Award Number:  CCR 9732070

PI Names: Robert J. Plemmons and Todd C. Torgersen

PI Institution: Wake Forest Univ. 

Relevant Indicator: Discoveries that advance the frontiers of science, engineering, and technology.

Relevant Area of Emphasis:

Source for this report: CISE FY 2001 GPRA Report; Communication with PI

The quality of images made by ground-based telescopes is limited by several factors. But the dominant factor is nearly always due to atmospheric turbulence. The familiar mirage of shimmering water, seen on roadways during hot summer days, is similarly due to a distorting effect as light rays pass through mixed layers of warmer and cooler air. To address this type of problem, Plemmons and Torgersen utilize phase measurements and phase encoding in two kinds of computations associated with optical imaging. Their recent work extends the phase diversity method to enhance images obtained from ground-based telescopes.

In essence, the phase diversity method uses a beam splitter and two cameras to collect two simultaneous images, each subject to the natural limits of the optical system. One image is blurred only by the effects of atmospheric turbulence, while the other is blurred by atmospheric turbulence plus an additional aberration deliberately introduced into the optical path leading to the second camera. These "phase diverse" observations allow scientists to compute an estimate of the wavefront distortion caused by the atmosphere. This estimate is used, in turn, to compute an estimate of the true image, thus partially reversing the blurring effect of the atmosphere. An example of phase diverse binary star data and their multi-frame image restoration is illustrated in Figure 4. The data shown in Figure 4 was collected at an observatory in Hawaii.  While it is somewhat counter-intuitive that a blurred image combined with a further blurred image provides more information than a single image alone, phase diversity is proving a useful technique when applied to the incoming field of light, allowing researchers to implicitly record information that would otherwise not be observed. Phase diversity cannot be applied to a single image that has already been “time integrated,” such as a still photograph.  In this case, the incoming field of light that formed the image is no longer available.

Another application of wavefront encoding is to extend the depth of focus using a “cubic phase filter,” which, when combined with an image restoration technique, results in restored images exhibiting an extended depth of focus. Figure 5 illustrates the effect of the cubic phase filter and the progress of various restoration methods after three iterations. A preconditioning technique (PMRNSD) effectively accelerates the computation of the restored image as shown in the lower right image in Figure 5. The microscopy data shown here is representative of image restoration work in this area. [NOTE: Figures TBD.]

Title: Music representation and retrieval

NSF Award Number: IIS 0085945

PI Name: Bill Birmingham

PI Institution: U. of Michigan

Relevant Indicator: Discoveries that advance the frontiers of science, engineering, and technology.

Relevant Area of Emphasis: Appropriate balance of high risk, multidisciplinary, or innovative research across all NSF programs.

Source for this Report: CISE FY 2001 GPRA Report

Vast musical databases are currently accessible over computer networks, creating a need for sophisticated methods to search and organize these databases. This project, analogous to feature extraction in image analysis, looks for musical themes in sound and enables the searching of sounds as well as images and text. 

Because music is a multifaceted, multi-dimensional medium, it demands effective, specialized representations, abstractions, and processing search techniques that are fundamentally different from those used for other retrieval tasks. By exploiting reductionist theories of musical structure and performance such as musical style, this project is developing hierarchical, stochastic music representations and concomitant retrieval mechanisms well suited to music’s unique psycho-acoustical characteristics. The project is developing a software system to exploit these representations and retrieval mechanisms. It accepts sonic input, compares abstractions of this input to those in a database of digital recordings, returns sonic samples of the database that best match the query, and allows the user to refine the query using music/acoustic-based interfaces of varying degrees of complexity.
NSF Award Number: ANI-9986555

Title: Understanding and Surviving Computation in the Wild

PI: Stephanie Forrest

Institution: NA

Relevant Indicator: A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

Source for Report: CISE FY 2001 GPRA Report
The explosive growth in the contacts between separately administered computing resources on the Internet has created new opportunities and risks. Applets, agents, viruses, email attachments, and downloadable software are escaping the confines of their original systems and spreading through communication networks. This “computation in the wild” is a far cry from the carefully isolated, controlled, and managed computer systems of the past. One school of thought argues that networked computer systems can be better understood, controlled, and developed if viewed as living systems, regarding the rich and dynamic network environment of benign and malicious software collectively as a software ecosystem. This, in turn, encourages rethinking current computing practice from operating system design, to communication mechanisms, to computer security. 

Stephanie Forest’s project, “Understanding and Surviving Computation in the Wild,” investigates biologically inspired methods to understand, control, and develop networked computer systems. Research emphasizes methods to allow software to survive and continue running in rapidly-changing environments that are highly networked and separately administered, and populated by software that is mobile, diverse, buggy, and in many cases, malicious. The project encompasses:

· Development of a prototype homeostatic operating system to monitor processes and make adaptive, corrective changes

· Development and deployment of an intrusion-detection system across workstations, based on knowledge of the immune system

· A genetic programming mutation operator to reduce the size of generated programs

· Preliminary experiments, based on intercellular interactions in immune responses, showing that genetic algorithms can to determine which interactions are most effective in regulating a system

Title: The Simplex Method is Provably Polynomial

NSF Award Number:  CCR 9972532

PI Name: Shang-Hua Teng

PI Institution: Univ. of Illinois at Urbana-Champagne

Relevant Indicator: A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas and education.

Relevant Areas of Emphasis: ITR, MSR

Source for this report: CISE FY 2001 GPRA Report; Communication with PI

Shang-Hua Teng, jointly with Dan Spielman of MIT, solved a long-standing open question in mathematical programming, optimization, and theoretical computer science, proving that the Simplex Method for Linear Programming usually takes a polynomial number of steps. They developed a new algorithm-analysis framework, called smoothed analysis, that can help explain the success of many algorithms and heuristics that traditional algorithm-analysis frameworks, such as the worse-case and average-case analysis, cannot. The simplex algorithm is a classic example of an algorithm known to perform well in practice yet consumes exponential time in the worst case. It has been an active subject for mathematical and experimental studies for more than 50 years.

Goal 3:  Tools – Providing “broadly accessible, state-of-the-art information-bases and shared research and education tools.”

The CISE Advisory Committee judges the Directorate successful in meeting GPRA Outcome Goal 3. 

Outcome Goal and Indicators:

The advisory committee found that CISE was successful across the three indicators; particularly notable were CISE supported activities in PACI and advanced networking. The new Terascale Facilities are well positioned to advance these areas also. Although the third indicator (information and policy analyses that contribute to the effective use of science and engineering resources) was viewed mainly as a goal for SRS, the AC commented that CISE was successful also through funded studies documented in the CISE AC report as well as CISE funded research studies. 

Areas of Emphasis:

For the areas of emphasis, CISE was judged successful. The AC felt that “continue investments in S&E information/reports/databases” did not apply to the directorate significantly, though various studies funded by the directorate were successes. The Terascale awards of 2000 and 2001 were mentioned as well chosen projects for MRE and continued investments in Terascale Computing Systems.  The EIA COV noted award 0079800 in the Major Research Instrumentation program; this enabled developing infrastructure for a later ITR award for proactive computing (ITR: Multimodal Human Computer Interaction: Toward a Proactive Computer, 0085980). Lastly, CISE funded research was successful at developing new types of databases and tools for using them; CISE funded research has contributed to methods to store, search, display, analyze and many other functions for data resources.

Examples of Successful Performance:

The PACI centers continue providing advanced computational infrastructure that enables discoveries.

Title: Polymerase Prediction

NSF Award Number: ACIR 9619019

Facility: NCSA

PI Names: Tamar Schlick, Suse Broyde, Samuel H. Wilson, Linjing Yang, and Bill Baird 

PI Institution: NYU, National Institute of Environmental Health Sciences (NIEHS)

Relevant Indicator: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Source for this Report: CISE FY 2001 GPRA Report. Web site http://access.ncsa.uiuc.edu/Stories/polb/

 
An impressive “quality control system” system is busily at work replicating DNA. It makes a mistake only once every 10 billion operations. One important part of this DNA copying machine is polymerase, a protein enzyme that makes sure complementary bases are placed with one another as a strand of bases becomes duplicated DNA.

[image: image2.png]


An interdisciplinary team of investigators from NYU and NIEHS) is using the Alliance’s SGI Origin2000 supercomputer at NCSA to create the first molecular dynamics simulations that show the sequence of actions of a particular polymerase known as pol β as it takes part in the DNA repair process. The team includes Tamar Schlick, a computer science, mathematics, and chemistry professor at NYU; Suse Broyde, a biology professor at NYU; Samuel H. Wilson, deputy director of NIEHS; Linjing Yang, Schlick’s postdoctoral associate; and Bill Beard, Wilson’s colleague at NIEHS.

To model pol β, the team used the CHARMM molecular mechanics and dynamics software package to make computational representations of the polymerase in its open and closed states and an intermediate state. The five-nanosecond simulations used one, two, or 150 femtosecond time steps depending on the range of the molecular force being modeled. The force calculations were then carefully merged and updated using advanced integration algorithms. Applying these algorithms for the first time on such a large, complex biological system, the team meticulously verified the algorithmic protocols’ reliability, comparing the results to those obtained through standard methods. The team’s use of the integration algorithms sped up the modeling process significantly. The simulations also greatly benefited from parallelization on the Origin2000 using the Parallel Virtual Machine protocol and Message Passing Interface on 16 processors. Still, each five-nanosecond simulation of the system of nearly 50,000 atoms required about 25,000 CPU hours.

Title: Terascale Computing System (TCS) 

NSF Award Number: ACIR 0085206

PI Names: Michael Levine, Ralph Roskies

PI Institution: Pittsburgh Computing Center 

Relevant Indicator: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Relevant Area of Emphasis: Terascale Computing System

Source for this Report: CISE FY 2001 GPRA Report.  

The new Terascale Computing System (TCS) funded by NSF in fiscal year 2000 has begun operation well ahead of schedule and is exceeding performance expectations. During a November 23 to December 22 acceptance test in which PSC staff evaluated its performance, TCS consistently surpassed speed expectations and operated virtually without interruption. Using LINPACK software - a standard performance test in which linear-algebra equations are the benchmark - the initial TCS achieved 75 percent of peak performance. The 64 node precursor to the full TCS-1 now ranks 91st among supercomputing systems worldwide, despite its being just partially configured.

The initial TCS configuration has 64 interconnected Compaq ES40 Alphaservers, each of which features four EV67 microprocessors. By October 2001, those servers and chips are to be replaced by more than 750 faster Alphaservers, each with four of Compaq's new EV68 chips. The combined peak power of the full computer system will be 6 Teraflops making it the most powerful computer available to academic scientists in the United States.

Title: Omniguiding Light 

NSF Award Number: ACIR 9619020

Facility: NPACI at SDSC

PI Names: Joannopoulos, Ibanescu, Fink, Fan, Thomas, 

PI Institution: MIT

Relevant Indicator: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Source for this Report: CISE FY 2001 GPRA Report.  M. Ibanescu, Y. Fink, S. Fan, E.L. Thomas, and J.D. Joannopoulos (2000): An all-dielectric coaxial waveguide, Science 289, 415-419. P. Ball (2001): The next generation of optical fibers, Technology Review 104, 55-61. For more information see: www.omni-guide.com
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Fading of the light signal over distance is a factor that limits the performance of optical fiber networks. To compensate for this on trans-Atlantic optical cable, for instance, there are amplifiers every 50 km—amplifiers costing about a quarter of a million dollars apiece that require their own power supplies. To gain a fundamental, atomic-level understanding of the properties of optical materials, a group at MIT directed by John Joannopoulos has found what may prove to be an ideal answer. They have designed a way of using “photonic band gap” materials to reflect and concentrate light in a new kind of wave guide. The work was published as a cover story in Science, and articles about it have appeared in other media.

Modern optoelectronics and telecommunications systems are built on a backbone of wave guides. Metallic coaxial wave guides, used for radio frequency transmission, are useless at optical wavelengths because light is absorbed by the metal. Dielectric (modern optical fiber) wave guides confine light better, particularly when clad with material that has a lower refractive index than the inner fiber. The total internal reflection results in low losses, but it cannot preserve polarized input or bend around sharp corners.

The solution devised by Joannopoulos, colleagues Yoel Fink and Edwin L. Thomas, postdoctoral researcher Shanhui Fan, and graduate researcher Mihai Ibanescu, combines some of the best features of metallic coaxial cable and conventional dielectric waveguides. Fink had originally designed a “perfect mirror” consisting of multiple alternating micron-thick layers of polystyrene and tellurium, photonic band gap materials that completely reflect infrared light at wavelengths between 10 and 15 microns coming from any angle. These materials trap and channel photons in much the way semiconductor devices do electrons. When the mirror material is rolled into a tube, it can steer light from a carbon dioxide laser through a 90-degree bend with a 1 cm radius of curvature. The light runs through air, which has the lowest refractive index of any material.

Various configurations of the hollow coaxial wave guide design were simulated on the Cray T90 at SDSC. The calculations focused on configurations in which the radius of the inner air core was varied. Each geometry tested took some 240 CPU hours on the T90 and required memory of up to 50 Mwords.

Title: LAPACK, ScaLAPACK

NSF Award Number: 9005933, 9813362

PI Names: Jim Demmel

PI Institutions: University of California at Berkeley

Title: Distribution of Research Software via Netlib

NSF Award Number: ACIR 9725909
PI Names: Jack Dongarra

PI Institutions: University of Tennessee, Knoxville

Relevant Performance Goal: 

Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Networking and Connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens.

Relevant Area of Emphasis: 

New types of scientific databases and tools for using them.

Source for this Report: ACIR COV report

James Demmel and the other participants have enabled advances in many areas by providing software. The LAPACK (http://www.netlib.org/lapack/index.html) and ScaLAPACK (http://www.netlib.org/scalapack/index.html) libraries are the standard software for solving dense linear equations. With FY’99 funding ACR supported release 3.0 of LAPACK, which improves error bound estimates. 

As important as the LAPACK software is the means by which it is disseminated. ACR has been a long-term supporter of Netlib, the standard Internet repository for numerical software (award 9725909 Dongarra). There have been over 129,000,000 requests from Netlib to date, indicating just how popular it is. Less obvious is the amount of effort that its search capabilities have saved countless PIs in locating the right software for the job. ACR’s support of Netlib also contributes to full use of the national networks.

Title: GRID Computing

NSF Award Number: ACIR 9843977
PI Names: Schorr

PI Institutions: University of California San Diego

Title: Exploring the Role of Grid-Enabled OpenMP in Adaptive Mesh Calculations
NSF Award Number: ACIR 9982160
PI Names: Willy Zwaenepoel

PI Institutions: Rice University 

Relevant Performance Goal: 

Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Networking and Connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens.

Relevant Area of Emphasis: 

New types of scientific databases and tools for using them.

Terascale Computing Systems

Source for this Report: ACIR COV report
Of note in this regard is ACR’s support of Grid computing. The “Computational Grid” is a relatively new idea of making networked computation readily available; it draws its name from the electric grid, and aspires to the same “plug in” simplicity. ACR’s support for the Grid can be dated to its support for the original “Workshop on Building a Computational Grid” (award 9843977 Schorr), which produced the now-standard Foster/Kesselman book The Grid: Blueprint for a New Computing Infrastructure (http://www.mkp.com/grids). That support has continued through various research grants for distributed computing or grid computation. A relatively recent example of such activity is the work by Willy Zwaenepoel and co-workers at Rice on “Exploring the Role of Grid-Enabled OpenMP in Adaptive Mesh Calculations” (award 9982160 Zwaenepoel).

Title: Terascale Computing Research

Award Numbers: numerous awards; see below

Relevant Performance Goal: 

Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Networking and Connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens.

Relevant Area of Emphasis: 

New types of scientific databases and tools for using them.

Terascale Computing Systems

Source for this Report: ACIR COV report

ACR is not a formal component of the Terascale Computing Systems program. However, research first performed under ACR support has been incorporated as key components of the Terascale Computing System. For example, ACR has supported (and continues to support) the following key technologies:

· Parallelizing compilers (awards 9612757 Lam, 9726388 Pingali, 9870687 Padua)

· Sequential compilers (awards 9612756 Davidson, 9982028 McKinley)

· Numeric libraries (awards 9813362 Demmel, 9725909 Dongarra, 9982205 Lumsdaine)

· Runtime libraries (awards 9711364 Hollingsworth, 9982087 Saltz)

· Parallel software tools (awards 9457530 Malony, 9624149 Rover)

· Parallel I/O (awards 9720202 Reed, 9974992 Smirni)

· Parallel Visualization (awards 9624034 Hamann, 9882251 Hamann, 9983641 Ma) 

· Parallel applications (awards 9623592 Kolar, 9701504 Nakano, 9876943 DeZeeuw, 9982351 Delson, 0072112 Chan, and more).
Title: Digital Government: Citizen Access to Government Statistical Data

NSF Award Number: EIA 9876640

PI Names: Gary J. Marchionini, Carol A. Hert, Ben Shneiderman, Elizabeth D. Liddy 

PI Institutions: University of North Carolina Chapel Hill, University of California at Berkeley, Syracuse University, the University of Maryland, Textwise Inc.

Relevant Performance Goal: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Relevant Area of Emphasis: New types of scientific databases and tools for using them.

Source for this Report: EIA COV report; Digital Government Program Report

Government statistical information is essential to the day-to-day lives of all citizens. The importance of such data is illustrated by the efforts of multiple federal government agencies to create the National Statistical Information Infrastructure. Data from agencies such as Bureau of Labor Statistics, Census Bureau, and Bureau of Economic Analysis determine costs of everything from apples to zinc, the locations of new businesses, and the indexes for all government programs and payments. Web-based technologies offer citizens broader access to the vast array of statistical data so that they may make better personal decisions. Examples include baby-boomers planning for retirements, unemployed or underemployed individuals looking to relocate, and school children exploring careers.

For broader segments of the population to take advantage of government statistical information, however, the data must both be easy to find and easy to interpret and use. Sites that provide government statistics cannot assume users access the data frequently enough to learn arcane codes and complex search strategies, nor that users have high levels of statistical literacy. Ease of search in this setting depends on helping users articulate needs, on distributing these articulations to different datasets across the Federal government, unifying the results, and presenting them in forms most useful to user needs. Gary Marchionini and his colleagues have successfully completed work on graphical representation, manipulation, browsing, and usability over the Web for Federal statistical (tabular) data. As the system becomes commercially available to the users of Federally collected and archived statistical data, the primary challenge is to ensure it will improve the usefulness of data in establishing, for example, the Consumer Price Index, the unemployment rate, and the determination of Federal congressional districts.

Title: Electronic Visualization Laboratory (EVL) Research

NSF Award Numbers: EIA 9720351; EIA 9802090; EIA 0115809

PI Names: Thomas A. DeFanti, Ugo A. Buy, Boaz J. Super, Maxine D. Brown, Milos Zefran, Pat Banerjee, Thomas G. Moher, Robert V. Kenyon, Andrew E. Johnson, Robert L. Grossman, Barbara DiEugenio, Francis Quek, Nong Ye, Rhonda Franklin Drayton, Stellan Ohlsson

PI Institution: University of Illinois Chicago

Relevant Performance Goal: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Networking and connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens

Relevant Area of Emphasis: Major Research Instrumentation

Additional Strategic Outcome: People

Additional Performance Goal: Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages, so that they can be competitive in a technological society.

Source for this Report: 2001 EIA Committee of Visitors Report; CISE Research Infrastructure Program Report
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Thomas DeFanti leads the Electronic Visualization Laboratory (EVL) at the University of Illinois Chicago whose projects have included Deep Learning and Visualization Technologies; CISE Research Infrastructure: CAVERN: The CAVE Research; MRI: Development of Instrumentation for AGAVE: The Access Grid Autostereo Virtual Environment. Since the 1970s, the EVL’s research has focused on the developing tools, techniques and hardware to support real-time, highly interactive visualization. Current efforts continue through the development of virtual reality (VR) devices, software libraries/toolkits and applications for collaborative exploration of data over national and global high-speed networks - called “tele-immersion.” After building first and second-generation VR devices (the CAVE in 1991 and the ImmersaDesk in 1995) to support tele-immersion applications, EVL is now conducting research in “third-generation” VR devices to construct variable resolution and desktop/office-sized displays. EVL continues to develop and refine a robust and VR-device-independent software library, as well as the software tools for building tele-immersion applications. This software infrastructure supports collaboration in design, training, scientific visualization, and computational steering in VR. Through advanced networking techniques, researchers can access distributed computing, storage and display resources more efficiently than ever. Some of the outcomes of this project thus far include: 

CAVERNsoft G2 -- a system for the development of highly reusable tele-immersion service,

Data Space Transfer Protocol -- a data-mining tool that enables the correlation of data from disparate sources located on the network,

LIMBO -- an application framework for building tele-immersion applications, and

QoS Internet Monitoring Tool (QoSIMoto)  -- a Cave-based Netlogger visualization tool for monitoring and visualizing network flows in applications that use network QoS.

EVL is extensively involved in education using the toolsets they have developed. One example is NICE, a project that applies virtual reality to creating a family of educational environments for young users. Their approach is based on constructionism, where real and synthetic users, motivated by an underlying narrative, build persisting virtual worlds through collaboration. This approach is grounded on established paradigms in contemporary learning and integrates ideas from such diverse fields as virtual reality, human-computer interaction, CSCW, storytelling, and artificial intelligence.

NSF Award Number: IIS 9907257

PI Names: Robert Reynolds

PI Institution: Wayne State

Relevant Indicator: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Relevant Area of Emphasis: New types of scientific databases and tools for using them

Source for this Report: CISE FY 2001 GPRA Report; Project report

Researchers have digitized over 200 hand drawn maps of the Oaxaca Valley of Mexico (where one of the first archaic urban centers in the world emerged in Monte Alban) describing archaic regional sites, road networks, monuments, temples, residences, and other features. These are available to the scientific community on CD-ROM. Based on multi-agent simulation models, researchers have found that warfare is an important variable in determining settlement location at certain areas in the valley, and different systems of intensive agriculture were identified, each with a different history. Early in the evolutionary sequence finding land suitable to one of the known methods of agriculture was critical. Later, inter-village conflict became so great that finding defensible land locations was more important than agriculture. To digitize the maps, researchers developed new evolution-based machine learning tools based on "Cultural Algorithms" (a traditional decision tree algorithm is embedded within a hybrid evolutionary learning framework.)
Title: Creation of a Distributed National Laboratory for Applied Network Research (NLANR)

NSF Award Number: ANIR 9796124 and 9415666
PI Names: Hans Werner Braun

PI Institution: University of California San Diego coordinating a partnership of Cornell Theory Center, National Center for Atmospheric Research, National Center for Supercomputing Applications, Pittsburgh Supercomputing Center, and the San Diego Supercomputing Center.

Relevant Performance Goal: 

Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

Networking and Connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens.

Information and policy analyses that contribute to the effective use of science and engineering resources.

Relevant Area of Emphasis: 

New types of scientific databases and tools for using them.

Source for this Report: Suggested by CISE Advisory Committee members

NSF funded the National Laboratory for Applied Networking Research (NLANR) under the direction of Hans-Werner Braun (ANIR 9796124 and ANIR 9415666) to provide for engineering, technical support and coordination of the vBNS connections at the NSF supercomputing centers. The expansion of vBNS after 1997 to encourage its use as a "leading edge but stable" platform to enable the development and use of high performance applications by the broader academic research community requires that the original NLANR activities be significantly expanded to encompass support for new users, sites, and applications, as well as the continued measurement and testing of the expanded network. The need for this expansion has divided the NLANR activity into separate awards for three functional areas: 

· The NLANR Distributed Applications Support Team (DAST) <http://dast.nlanr.net/>, John Towns and Jim Ferguson at the University of Illinois, Urbana-Champaign (ANIR-0229681), assists end users of high-performance applications in maximizing the performance of their applications and develops tools for assessing network performance.  NLANR/DAST currently supports a number of high performance network and community application projects including Web100 <http://www.web100.org>, the Global Grid Forum <http://www.gridforum.org>, the Globus Project <http://www.globus.org>, the TeraGrid <http://www.teragrid.org/>, GriPhyN <http://www.griphyn.org/>, AIPS++ <http://aips2.nrao.edu/docs/aips++.html> and the Weather Research and Forecasting (WRF) Model <http://www.wrf-model.org/>. 

· The National Center for Network Engineering (NCNE), Gwendolyn L Huntoon at CMU, is a collaboration between the Pittsburgh Supercomputing Center at CMU and the National Center for Atmospheric Research (ANIR 9720674).  NCNE provides a wide range of network engineering resources to the high performance networking community.  Over the past year, the mission of the project has evolved from providing basic information and support services to focusing on education, network performance tools and understanding leading edge network services. For education, the NLANR/I2 Joint Techs Workshops provide a leading forum for the exchange of technical information as well as discussion on high performance networking technologies, services and infrastructure. Two meetings were held in 2001 and two are planned for 2002. Network tools developed and refined this year as part of NLANR NCNE included: ASpath - for understanding traffic usage; Testrig - an automated connection diagnostic tools; and, TAAD - for diagnosing performance problems in traffic flows. These and other tools have been used by NCNE for understanding and diagnosing Denial of Service attacks over high performance network connections. Advance services of interest this past year included IPv6 and wireless networking.  
· The Measurement and Operational Analysis Team (MOAT), lead by Hans-Werner Braun at the University of California, San Diego (ANIR 9807479), has formed the Network Analysis Infrastructure (NAI) to characterize the behavior of high performance connection (HPC) networks. Two projects form the core of this research: the Passive Measurement and Analysis (PMA) project and the Active Measurement Project (AMP).  The current PMA measurement design, which utilizes a collection of independent monitors, includes more than 20 passive monitors.  In response to the tremendous interest in passive measurements, the NLANR Traces Community was launched as a community building effort to address and maximize planning strategies for passive measurements and analysis.  AMP has a joint research/engineering focus with site-to-site active measurements and analyses conducted between campuses connected by high performance networks.  AMP has approximately 120 active monitors deployed at remote sites.  The Network Analysis Infrastructure (NAI) a growing collection of measurement data and multiple analyses is complemented with tools and methods, numerous avenues for sharing information, and many collaborations (local and global) with other researchers both within and outside of the network measurement community. See <http://moat.nlanr.net/>.

These three efforts of NLANR have been closely coordinated with each other and with the NSF High Performance Connections (HPC) Program and have assisted institutions funded by the HPC Program.

NSF Award Number: IIS 0085852

PI Names: Ken Kraemer

PI Institution: University of California--Irvine

Relevant Indicator: Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.
Relevant Area of Emphasis: New types of scientific databases and tools for using them.

Source for this Report: CISE FY 2001 GPRA Report; Project Annual Report

UC-Irvine researchers are creating a “Global E-Commerce Database” that contains data on 42 countries in the study with regard to industry structure, information infrastructure, human and financial resources, consumer and social factors, and diffusion of E-commerce. Data are available for multiple years beginning with 1995. Data were collected from multiple sources, such as the United Nations, the World Bank, OECD, and International Labor Organization. The data are currently being developed and shared with international collaborators.

Title: High Performance Connections Awards

NSF Award Numbers: over 200 awards in ANIR

Relevant Performance Goal: 

· Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

· Networking and Connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens.

Relevant Area of Emphasis: 

Source for this Report: 

NSF has awarded high performance network connections to 19 additional universities, a research museum, and two research institutes, bringing the total of institutions assisted through such grants to 221.  Since 1995 the NSF High Performance Network Connections (HPNC) program has given scientists and engineers better access to research facilities across the U.S., including those maintained by NSF through its Partnerships for Advanced Computational Infrastructure program  (PACI). The new awardees will join in connecting to a national grid of research networks that operate at speeds up to 2.4 billion bits per second.  

E. Merit Review Criteria

The CISE Advisory Committee judges the performance of the Directorate on implementation of the new NSF merit review criteria as successful.

The two COV reports cited above gave careful attention to this goal. Both concluded, after careful examination of how proposals in the Advanced Computing Research program and the EIA division were handled, that reviewers were addressing both of the merit review criteria and that program officers took the information addressing both criteria into account in making their funding recommendations. The Advisory Committee concurs that the directorate demonstrates success for the goal for reviewers. As much progress has been made as can reasonably be expected. Although more progress is expected, the AC felt that the progress underway is satisfactory at this time. The Advisory committee concurs that the directorate demonstrates success for program director use of the new merit review criteria. Both COV reports reported success with no qualifications.

F. How Well is CISE Positioned to Attain NSF’s Outcome Goals?

As amply demonstrated in this report, CISE is actively contributing to and extremely well positioned to continue to help NSF attain its People, Ideas and Tools in the future.  Additionally, much of the research supported by CISE is enabling research advancements in the other NSF disciplines (e.g., PACI centers, next generation internet, etc.). 

The AC discussed several emerging arenas that may need special attention in the near future. 

As noted above, the CISE directorate is well poised to participate in NSF initiatives; while there is not sufficient information at this time to look back at accomplishments in ITR, Nanoscale and BE, the directorate is well positioned for future success.

The Directorate has outlined a vision for Cyber Infrastructure. Dr. Dan Atkins, chair of the Advisory 

Committee for CyberInfrastructure presented an interim report on their deliberations. The CISE Advisory Committee views this as an important area of investment for the NSF. In related investments, reports on Middleware and Terascale Computing indicate strong progress in these parts of the CyberInfrastructure effort.

The Advisory Committee discussed Cyber-Trust and related issues in security. The directorate announced a new program in Trusted Computing. The Advisory Committee applauds these pro-active efforts (planning for this program was undertaken for a full year prior to the September 11 events) and encourages CISE to increase efforts in these areas. An important aspect to emphasize is to address problems of larger scale systems – not just components.

The Advisory Committee discussed staffing at CISE. The AC recommends that NSF consider innovative solutions, including a West Coast facility, use of part time program directors, or other mechanisms. While CISE continues to hire excellent program directors, the impression conveyed from the COV reports and other observations is that the existing staff have too many proposals to handle and other responsibilities to do as good a job as the field deserves.

G. Areas Where There is Insufficient Information or Data to Complete This Report

No such areas were noted.
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