Community Grids Laboratory

December 2004 Summary

1. Overview

1.1 Mission

The Community Grids Laboratory (CGL) was established in July 2001 as one of Indiana University’s Pervasive Technology Laboratories. It was funded by the Lilly Endowment and located in the Indiana University Research Park (Showers) in Bloomington. Its staff includes Director Geoffrey Fox, 5 Research Associates, 1 Professional Staff and 24 PhD candidates. There are also temporary employees and consultants.
The Laboratory is devoted to the combination of the best technology and its application to important problems. We believe that e-Business and e-Science will grow in importance and imply global virtual communities. Our technology focus, Grids, are the enabling infrastructure for virtual organizations. Communities are an important virtual organization and integrating peer-to-peer network ideas and people into the Grid is a key feature of our work. Much of our innovative research exploits the observation that computers and networks are now so fast that one can use new and more transparent architectures and protocols and move from inflexible hardware to modular flexible software solutions. We also see a blurring of computers and the Network as our systems get more and more distributed. 
We need to understand mix of open source, “university proprietary” and commercial software in modern distributed systems. Currently we expect “core” technologies to be open source with packaged “solutions” and support coming from industry including proprietary software. The globalized workforce (outsourcing) will give us challenges and opportunities in both developing software and as target virtual organizations.
1.2 Publications and Presentations
In the two and half years since the founding of the laboratory, members have published over 100 papers and reports. Over 50% of these have been in the 2003 reporting period. A similar number of major presentations were also given both as invited talks and as conference contributions. This reflects our emphasis on outreach and on encouraging students to submit conference papers and attend if they are selected. We have a very high acceptance rate due to the interest in and quality of our research. 

The highlight of our 2003 publications was the book “Grid Computing: Making the Global Infrastructure a Reality” co-edited with Fran Berman (head of the NSF Supercomputer center NPACI in San Diego) and Tony Hey (Director of the core UK e-Science program). This provides an in-depth coverage of the internationally most important Grid computing activities and we made major contributions to 6 of the 43 chapters. We followed this up by a survey with a colleague David Walker of Grids in action as a so-called “Gap Analysis” which required interviewing 100 academic and industry Grid leaders to delineate next steps. The interest in this book and the Gap Analysis report has prompted us to plan writing two further Grid books – one in the next three months as a shorter more popular survey of Grids and e-Science. The second longer effort would be a distributed computing textbook based on Grid and Web technologies. We note in November of 2002, we published a seminal book on parallel computing -- The Sourcebook of Parallel Computing – with as co-authors the recognized leaders in the field.
1.3 Activities in 2003

These are covered in separate document but cover the following major areas: portals, Grid technology for messaging, peer-to-peer networks and cellular Grids, fault tolerant data transport, metadata and Semantic Grid, collaboration and systematic use of web services, universal access including linkage of PDA’s to the Grid, collaboration and a new approach to building applications in an explicit MVC – Model, View, Controller paradigm. We applied these technologies to earthquake science and the SERVOGrid (Solid Earth Research Virtual Observatory Grid). We added over the last few months work with the Undergroundfilm.org non profit organization to develop educational material in the multimedia area. Fox is co-chair of the Semantic Grid and Grid Computing Environments Research Groups of the Global Grid Forum. He worked closely with the UK e-Science program where he is a member of their TAG – Technical Advisory Group – and helped set up the OMII – Open Middleware Infrastructure Institute. Fox has continued as lead editor of the well regarded journal Concurrency and Computation: Practice and Experience. 
4 students obtained Ph.D.’s during 2003; three from Florida State and one from Syracuse.
We vigorously pursued technology transfer with NaradaBrokering and HPJava software packages being available open source. HPJava provides high level parallel programming to Java and is a long term NSF funded project completed in 2003. The Anabas Corporation is interested in licensing several CGL technologies and obtained venture funding during 2003 from the Lilly grant. A joint CGL-Anabas proposal to the 21st Century fund focused on Reverse Outsourcing and its application to education, entertainment, sports and apparel industries.

1.4 Activities in 2004

We expect our work on portals to decrease as it is moving from a research to a production activity as indicated by CGL’s leadership of the NSF funded National Middleware Initiative to harden portal technology for general deployment. We have several application areas where we hope to grow our collaborations and provide testbeds for the laboratory technology. These include particle physics with a new approved experiment looking for “Glueballs”, crisis management (with the POLIS center at IUPUI and the openGIS consortium) and biocomplexity. CrisisGrid was the theme of a 21st Century grant proposal submitted to the State of Indiana in a Indianapolis, Bloomington and Purdue collaboration focused on flood management and emergency response. We expect our research in core Grid technology to grow with a focus on applications of our messaging environment NaradaBrokering to produce robust Grids. Most intriguing perhaps is new ideas on building client applications using Web services and explicit messaging. This could be important given the growing interest in alternatives to the traditional windows approach.
We will continue our work with minority institutions – teaching a class spring 2004 over the Internet using our collaboration technologies to the Historically Black Jackson State University. We have designed an Education Grid with AIHEC (American Indian Higher Education Consortium) and Indiana’s new School of Informatics. We intend submitting NSF proposals to support this new concept GESTALT – Grid for E-Science and Technology aimed at Learning and Teaching. 
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