Technical Support Teams

The training and collaboration & communication efforts led by Geoffrey Fox consisted of two distinct phases. From April 2000 to Mid May 2000, all the personnel except Fox were situated at and paid by Syracuse University. From Mid May 2000 onwards, all the

Personnel working on the effort on an ongoing basis moved to FSU and were paid by FSU. There was a transition period through the end of June 2000 when personnel were paid by Syracuse. The key person in this transition was David Bernholdt who was essential in ensuring a smooth transition – Bernholdt now works at Oak Ridge National laboratory. The team at FSU consists of Fox and several PhD students working in portal, collaboration and Internet technology areas. No administrative costs were charged to the ERDC contract.

Technical Support Team Personnel

G. Fox PhD Professor 15% 3 days on site

O. Balsoy PhD Candidate (FSU) 26%

G. Gunduz PhD Candidate (Syracuse) 44%

M. Ispirli PhD Candidate (Syracuse) 32%

J. Kim PhD Candidate (FSU) 28%

K. Kim PhD Candidate (FSU) 27%

H. Lee PhD Candidate (FSU) 10%

S. Lee PhD Candidate (FSU) 35%

S. Lim PhD Candidate (FSU) 10%

E. Mohamed PhD (Syracuse September 2000) 16%

S. Oh PhD Candidate (FSU) 35%

S. Pallickara PhD Candidate (Syracuse June 2001) 40%

A. Uyar PhD Candidate (Syracuse) 37% 1.5 days onsite

M. Wang PhD Candidate (Syracuse) 26%

Team Travel

Dallas, G. Fox, November 4-November 10 2000, Participation in SC2000

Vicksburg ERDC, G. Fox, February 26-February 28 2001, Annual Review at ERDC

Vicksburg ERDC, G. Fox, A. Uyar, March 1 2001, Presenting Tutorial in Collaboration Systems

User Contacts

Vincent Chiarito, ERDC, Student in Graduate Class taught January—May 2000

Rebecca Fahey, ERDC, Student in Graduate Class taught January—May 2000

Reed Freeman, ERDC, Student in Graduate Class taught January—May 2000

John West, ERDC, Technical Discussions on Adaptive Algorithms, Ongoing

Mike Stevens, ERDC, use of XML in Science, March 2001

Louis Turcotte, ERDC, use of hand-held devices in Science

Christie Baker, ERDC, use of Access Grid

Mark Green, ERDC, use of access Grid

N. Radhakrishan, Director CISD at ARL (ex Director ITL ERDC), Collaborative systems and multidisciplinary portals.

Tools Introduced

Access Grid. This high end video conferencing system will be installed at both ERDC and JSU and is already in place at several PET sites (NCSA OSC FSU(in process))

HearMe. Low end desktop audio conferencing installed at FSU and use demonstrated at March 1 2001 tutorial

Centra, Placeware, WebEx. FSU helped ERDC evaluate web based collaboration systems and demonstrated all 3 at March 1 2001 tutorial.

Publications

Book Chapters 

1) Fox, G.C., Ken Hurst, Andrea Donnellan, and Jay Parker, “Introducing a New Paradigm for Computational Earth Science – A web-object-based approach to Earthquake Simulations”, a chapter in AGU monograph on "GeoComplexity and the Physics of Earthquakes" edited by John Rundle, Donald Turcotte and William Klein and published by AGU in 2000, pp 219-245 
2) Fox, G., Furmanski, W., and Haupt, T., ``Distributed Systems on the Pragmatic Object Web-Computing with Java and CORBA,'' published in "Computational Aerosciences in the 21st Century", edited by Manuel D. Salas and W. Kyle Anderson, Kluwer Academic Publishing, Dordrecht, The Netherlands, 2000.

Journal

3) Geoffrey C. Fox, From Computational Science to Internetics: Integration of Science with Computer Science, Mathematics and Computers in Simulation, Elsevier, 54 (2000) 295-306.
Proceedings

4) Fox, G.C. “Portals and Frameworks for Web Based Education and Computational Science”, Proceedings of the Second International Conference on the Practical Application of Java, Editor Omer Rana, Manchester England April 12-14 2000
Reports

5) Collaboration tool survey is online at: http://aspen.csit.fsu.edu/collabtools/
6) Shrideep Pallickara and Geoffrey Fox, “Grid Message Service” http://aspen.csit.fsu.edu/users/shrideep/mspaces/ (Papers and Dissertation thesis)

Year 5 Accomplishments

1 Communication and Collaboration Core


One highlight of the core was the organization of a workshop on the integration of Grids (large distributed systems) with handheld clients and mobile resources (sensors). This was originally planned for the summer of 2000 but it proved hard to put together due to the large gulf between the wireless and grid communities – a problem the workshop will address. The meeting will be held from May 20 to May 22 at NCSA and already has over 100 registered participants. Technology speakers include Dan Reed (NCSA), Larry Smarr (UCSD), Brad Myers (CMU), Al Gilman (Wisconsin) and scientists from Motorola. We will also cover the FCC view and applications including distributed wireless sensors for environmental science, wiring remote regions and hand held devices for control of visualization devices.

ERDC has supported much of our work in collaborative systems over the last 5 years and during that time there has been remarkable progress in base Internet (Object Web) technology, new standards and commercial environments. We documented this in a survey of commercial and academic tools and the underlying technologies for collaboration. There are now several commercial systems such as Centra, WebEx, Placeware and Latitude that support capabilities similar to our system Tango first used for remote teaching at Jackson State in the fall of 1997. They have remarkable similarities in architecture and user interface and this consensus suggests it is low risk to adopt either one of these or other tools with a similar shared object paradigm.

In Tango we developed our own audio/video Conferencing subsystem but this has evolved into a separate area where it is best to adopt one of the many good stand-alone systems. These can be classified into three broad areas; high end or community, specialized point to point and desktop. We recommend the Access Grid developed at Argonne with NCSA support for a high end system. This features multiple video streams; large screen display and requires good quality 20 megabits/sec network links. One interesting low end Audio standard is HearMe supporting the integration of multi-point telephony and Internet where we have an operational server at FSU. Access Grid systems are being installed at FSU (2) ERDC and Jackson State. A later focused effort describes this in more detail.

We see XML growing in importance with better tools and new object standards built in terms of it. Originally XML was aimed at separating the specification and rendering of information; in particular it allows a document to have a single XML specification of its information content but be rendered in different ways on say a hand-held device or workstation. Now XML is being used as a universal object specification using the new “Schema”. We suggest there are several important XML applications for database and general scientific data, which could for instance help, interoperation of codes and tools – this is particularly important in multidisciplinary problems. As example XML standards we cite SVG Scalable Vector Graphics for 2D scientific visualization; RDF for Metadata; SMIL for multimedia training data; and MathML for Mathematics.

2 Training Core
We augmented our in depth review of major synchronous and asynchronous collaboration tools with a special study of the additional capabilities needed for education and training. Collaboration supplies shared documents and audio video conferencing. The paradigm for this is now well established and one can share either server (web) or local applications. The latter is best done using the shared display technology typified by NetMeeting from Microsoft but implemented better by other vendors (Centra, Placeware, WebEx). We have generalized the shared web page (first done well by the Tango system supported by ERDC) to the more general shared export model where one builds custom shared browsers for chosen export formats. The shared printer (equivalent to shared PDF) is an attractive feature of WebEx. We can expect this capability to improve as these new ideas are developed but even now the commercial support for shared documents is excellent. We discussed our three-tier approach to audio-video conferencing under the C&C core and later focused effort; we see that several reasonable choices exist although there are weaknesses in support of recording and of interoperability through H323 and SIP standards.

Two key issues for training are authoring and management and administrative systems. The latter include user registration, homework submission and grading as well as management of curriculum modules. Both WebCT and Blackboard support these features with some links to university databases but this feature does not seem so important to training. This perhaps explains why these two products are popular with universities but not nearly so much in corporate training. We do not expect the weak authoring model of these systems to remain competitive. Rather we think there will be a growing trend to use high end authoring systems such as those from Macromedia and Adobe. Here systems like Flash and Illustrator are built around careful layout for which SVG provides a common standard supporting interchange between the competing high-end systems. Support of standards should lower the risk (in wasting effort developing course material in dead-end proprietary formats) for investing in high quality curricula pages.


An important development is the maturing of the IMS (academia) and ADL (DoD) standards, which specify between them the structure of training modules and the user administrative data associated with education and training. These standards have not been proven and have some obvious limitations – they are built around a rather old-fashioned client server model for computing – rather than the multi-tier architecture used in modern Object Web systems including those built at FSU and Syracuse recently. Nevertheless these standards are very valuable in making clear what metadata needs to be specified and what the basic training object characteristics are. We can also suggest that similar efforts are appropriate to specify HPCC and Science object standards.

3. Ubiquitous Access to HPC Resources

Louis Turcotte produced an amazing survey (in the form of a PowerPoint presentation) of the different uses explored for small devices. The mainstream for this is the expected confluence of cell phone and personal digital assistant as universal wireless portable systems. As specific motivation we note the estimate that by 2005, 60 million internet ready cell phones will be sold each year and that 65% of all Broadband Internet accesses will be via non desktop appliances. This suggests that we can expect hand held wireless devices will play a more and more important role in areas now dominated by desktop clients. This will enable new applications and new approaches to old applications. Thus in this focused effort we looked at ways palmtops could be used to support high performance computing and training applications. We also studied some of the base technologies building on earlier work the previous year on WAP and WML protocols. We also expect the Grid on the Go conference to be important in refining our general understanding of how wireless devices will interact with computational and education grids. We see the new Bluetooth standard as enabling pervasive short distance wireless links. This and the new protocols should enable construction of handheld optimized web sites by a broader community – we should move away from the current “closed garden” approach typified by Palmnet where the wireless web sites are high quality but proprietary.


We have designed a simple architecture where palm-tops interact with an adaptor (or personal server) that mediates between the desktop and palm-top capabilities. For instance, this is where we downsize a shared display from a desktop to match the smaller palm-top screen. Here we note that the latest release of VNC (public domain shared display) for Palm-tops is quite impressive – it is fast and includes server side resizing for reducing the shared display size. Analogously the intermediate adaptor can simplify a shared export XML files such as HTML or SVG so they can be handled by the less powerful palm-top. This way we can enable palm-tops to be included in collaborative sessions such as those involved in training. Students can get quizzes, web-page summaries and home works on their palm tops while watching the full curricula on a large high quality display. As another example, we designed with the FSU visualization group a demonstration of wireless palm-tops controlling high-resolution displays – this produces a much more powerful personal interface than the conventional untethered mouse and keyboard interface. By interfacing palm-tops using an adaptor to a portal like Gateway from FSU, we can support job submission and status monitoring from HPC systems. Our Garnet portal supports shared display, instant messenger (from the open source Jabber.org), text chat and shared SVG and HTML files.

