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Introduction

The core activity includes technology tracking and user outreach in core information technology areas such as collaboration, hand held devices, distributed systems (grids) and computational and training portals. We evaluate emerging concepts such as .net (Micosoft) and peer to peer (p2p) systems. In all these cases we make recommendations and offer advice. We also include one special deliverable – a 6-month effort producing a comprehensive survey of communication tools. Note all this work is complemented by the training activities in ARL-CY5-IC-2.

Deliverable: Technology Tracking


Computer Resources


Not applicable.

Research Objectives

This effort tracks major technology trends in Internet, Distributed Object, Grid and Hand-held devices. It also covers “disruptive” technologies as they unexpectedly emerge – peer-to-peer networks (P2P) and .net from Microsoft fell into this category this year. The tracking results are communicated to ARL scientists with a variety of formal and informal methods.

Methodology

The tracking is performed using traditional scientific methods. One accumulates results from meeting with other members of the community, attending seminars and conferences, analyzing successes and failures of one’s own research, browsing the web and reading books and by more systematic methods. Here one could make lists and produce surveys of listed technologies. This was largely the approach in this effort. We assigned different technologies to students and accumulated their studies.
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Results

In the near term, we suggest that recent advances in XML will have the greatest importance to ARL. AS illustrated above, XML will impact both the preparation of documents (use XML not HTML) and more importantly as a uniform way of specifying object structure for “all possible resources”. We identified critical XML capabilities and standards. Our recommendation is to train appropriate staff in XML and examine
areas where it can enable more interoperable modular systems.

We also made recommendations on both audio-video (use Access Grid integrated with lower end tools) and document sharing collaboration systems although we are continuing to evaluate some audio-video (largely for interoperability) and community collaboration tools. We recommend that ARL continue to follow emerging areas like .net and P2P. The state of capabilities in linkage of hand-held devices to distributed systems is immature: thus we recommend monitoring field with conferences but currently the systems involving these devices are not ready for major use. We recommend use of computational and education portals consistent with Grid Forum Initiatives.

[image: image7.emf]9/8/2001

http://aspen.csit.fsu.edu/project/cctutorialjan01

1

Tutorial on Web-Based

Collaborative Tools

Introduction

18 January 2001 

HEAT Center Aberdeen Md.

Geoffrey Fox, Ahmet Uyar

Florida State University

Department of Computer Science and

CSIT (School of Computational Science and Information Technology)

400 Dirac Science Library

Tallahassee

Florida 32306-4120

fox@csit.fsu.edu

Below we show the operation of our Garnet collaboration system, which we deployed over the summer. It is much more robust than our old system Tango and we are enhancing it in area of XML-based learning management, PDA access and playback of recorded sessions.


Significance

Technology is still moving with Internet time and if anything the impact of the new concepts is much profound than we have seen from the first wave of Internet technologies. “All data items are objects” accessible from any device with scalable formal and informal collaborative portals. We have tried to bring these ideas to ARL as they will have great importance throughout DoD.

Acknowledgements 
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Deliverable: Survey of Collaborative Tools and Systems

Computer Resources


Not applicable.

Research Objectives

We produced a white paper in June 2000, http://www.new-npac.org/users/fox/documents/arlcollabwhitepapermay00/whitepaper.html, with the following vision: 

ARL is typical of many organizations -- a federation of many (10) divisions, each of which is geographically distributed. This characteristic is further accentuated if you include the users of HPC facilities, which are spread over the nation. Forming an effective One ARL faces challenges on many fronts -- cultural, managerial and perhaps least of all technological. One ARL also can be helped or hindered by such old fashioned issues as the availability of suitable office space in modern buildings. One needs to address the technological implementation of One ARL, and anticipate ways to identify and resolve cultural and managerial issues. Precisely one must look at modern and evolving collaboration technology and ask how it can aid the integration of the different parts and people in ARL and the groups it serves. We should do this separately for technical (research/computational) and administrative collaboration.

This task was identified as a result of this white paper and aims to provide the technical backdrop for a broader study and set of experiments. 

Methodology

We listed an initial set of representative technologies and assigned them to different people in the FSU team. Their evaluation of different technologies was reviewed and integrated in a report delivered at the “project end” which was at 6 month point in year 5.

There was a tutorial also delivered at this time and described in the training task.

Results

We presented the report and tutorial to ARL. The latest version of this report is available

at http://aspen.csit.fsu.edu/collabtools/CollabReviewmay09-01.doc. 

The table of contents given below represents the scope of the report. The introduction of this report concisely summarizes the field and substantially more detail can be found at the web page http://aspen.csit.fsu.edu/collabtools/:
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We now give some pictures of some key technologies. Below we see the “personal Access Grid” – we built one of these at FSU and one at Indiana. This audio-video conferencing system is used in collaboration and distance education.
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The left picture above shows the traditional large room (“student” where unit before is the “teacher” or “director” model) Access Grid. To the right of the Access Grid room, we show the HearMe system which just requires a $20 headphone and mike plus a PC soundblaster card. We can integrate clients with these widely varying  capabilities. An Access Grid costs about $40K today.

Significance

We were a little disappointed that we were not able to follow through on our report with deployment and more detailed evaluation. However we believe that technology has been identified that will further the One ARL effort and also help the technology showcase being constructed at Adelphi.
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IC Training

Task Number ARL-CY5-IC-2

Geoffrey Fox, Marlon Pierce, Ahmet Uyar, Choohan Youn

Introduction

This task provides a critical technology transfer function and naturally adds value to all the other tasks. The training covered the major areas of other tasks: Collaboration, technology backdrop and Portals. The tutorial on the Gateway tutorial was offered at ERDC and will be offered at ASC. We can give it at ARL if wished. A short discussion of Gateway was given in January 18 tutorial at ARL.

Deliverable: Seminar


Computer Resources


Not applicable.

Research Objectives

The objective is to describe the status of web-based tools for collaboration and e-learning. The focus is to be on practical tools that can be supported and used broadly at ARL

Methodology

We developed a seminar “Status of Web-based Collaboration tools” and delivered it on January 17 2001 at ARL. The material is available online at http://aspen.csit.fsu.edu/collabtools/cctalkjan01.ppt with support material at http://aspen.csit.fsu.edu/collabtools/.
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The topics covered were:

1) Introduction: What is a Collaboratory and Collaboration Technology; Tools, Standards, Portals

2) Web Conferencing Tools (Centra, WebEx, PlaceWare, Latitude) 

3) Learning Management Systems (Blackboard and WebCT) 

4) Learning Object standards: IMS and ADL 

5) Authoring and Authoring Standards from Macromedia, Adobe, Flash, SVG, VML, OpenOffice.org

6) Palmtop Interfaces and Comments on Palmtop Technology

7) Putting it all together – MetaObject Event-based Computing Paradigm (Our research)

We emphasized that there were relatively mature commercial systems available that ARL could use today.

Results

The seminar enabled the ARL staff in the audience to understand both the current commercial systems, technology drivers and research systems. The will help them plan the experimentation with and deployment of collaboration technology.


Significance

Collaboration technology is particularly important to ARL as it is itself separated into multiple locations and it serves a geographically distributed clientele. This seminar will help ARL in the use of collaboration systems to realize the “One ARL” goal.

Deliverable: Tutorial on Web-based Collaboration Tools and Portals

Computer Resources


Not applicable.

Research Objectives

The objective is to describe the status of web-based tools for collaboration and e-learning. Also the objective is to discuss current status of computing portals putting the Gateway system in context. The focus is to be on practical tools that can be supported and used broadly at ARL. The tutorial included practical demonstration and a broader range of topics than seminar on previous day.

Methodology

We developed a one-day tutorial “Status of Web-based Collaboration tools and Portals” and delivered it on January 18 2001 at the HEAT Center. The material is available online at http://aspen.csit.fsu.edu/collabtools/. A full write-up of the material was given out. This was an early version of our collaboration tool survey and is available online at: http://aspen.csit.fsu.edu/collabtools/CollabReviewfeb25-01.doc 

We demonstrated several technologies: Centra, PlaceWare, WebEx, Blackboard and Gateway. We only briefly summarized material covered in the seminar on the previous day. The material covered was:

1) Introduction: What is a Collaboratory and Collaboration Technology; Tools, Standards, Portals

2) Web Conferencing Tools (Centra, WebEx, PlaceWare, Latitude) + demos of Centra and PlaceWare

3) Learning Management Systems (Blackboard and WebCT)  + demos of Blackboard and WebCT using WebEx.

4) Shared display in WebEx and VNC

5) Management Tools: TMD (Training Management Database) and Virtual Classroom Manager (“NPAC Grading System”)

6) Learning Object standards: IMS and ADL 

7) Authoring and Authoring Standards from Macromedia, Adobe, .. Flash, SVG, VML, OpenOffice.org

8) HearMe Voice over IP including demo

9) Access Grid high end audio-video conferencing

10) Instant Messengers (Yahoo, MSN, AOL, Jabber)

11) Calendars and Schedulers

12) Palmtop Interfaces and Comments on Palmtop Technology

13) Portals for education and computing. 

Results
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The seminar enabled the ARL staff in the audience to understand both the current commercial systems, technology drivers and research systems. The will help them plan the experimentation with and deployment of collaboration and portal technology.
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Significance

Collaboration and portal technology is particularly important to ARL as it is itself separated into multiple locations and it serves a geographically distributed clientele. This seminar will help ARL in the use of collaboration systems to realize the “One ARL” goal.
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Deliverable: Tutorial on Gateway Computing Portal
This is reported on task ARL-CY5-IC-3.
Gateway Computing Portal

Task Number ARL-CY5-IC-3

Geoffrey Fox, Marlon Pierce
Introduction
The goal of the Gateway Computing Portal is to provide a browser-based interface to the computing resources of the ARL MSRC.  In this phase of development, we have concentrated on developing generic tools that could be used to develop CTA specific portals.  We have also developed security features that are in accord with HPCMO requirements.

Deliverable: Core Capability Development
Computer Resource


Gateway servers have been deployed and tested on both SGI and Sun workstations. 


We currently use the SGI workstation claw.arl.hpc.mil as the testbed server.

Research Objective

The purpose of this research was to develop core Gateway capabilities for job submission, file transfer, job monitoring, session archiving, and batch script generation.  These capabilities are generally needed to build any computing portal application.  ARL-specific issues that needed to be developed included support for the GRD queuing system and secure Kerberos login.   Advanced capabilities to be developed include support for visualization and collaboration.

Methodology

Gateway is developed using the standard three-tiered architecture for web portals: a browser-based user interface, a distributed, component-based middle tier, and a backend consisting of computing resources.  The user interface is implemented using JavaServer Pages (JSP), which embed Java code into HTML pages in order to deliver dynamic content.  JSP pages also provide a direct interface with our java-based middleware.  The middleware is split into too main subsections: JavaBean service components and WebFlow distributed components.  The JavaBean components are local to the server and can directly implement specific services (such as authentication and context management) or act as proxies to the WebFlow components.  WebFlow components perform tasks such as job submission and file transfer and allow these tasks to be distributed over multiple machines.  This architecture is presented in Figure 1.

Descriptions of static data (such as available codes, queuing systems, locations of workspace, executable paths, and so on) are to be described in XML and will be used to dynamically generate web pages.  Portal administrators can edit and update these data records through web pages.

For a more detailed discussion of Gateway’s architecture, please see http://www.gatewayportal.org/publications/Gateway.pdf, a journal article submitted to Concurrency and Computation: Practice and Experience.

Results


The primary development work during this funding period was to develop the


JSP-based user interface and the JavaBean service components.  We take advantage of


WebFlow middleware developed in the previous funding period.  The JSP are 


light-weight and are intended to be a reference implementation that can be customized for 
specific CTA areas.  Samples of JSP pages are shown in Figures 2-4.


The JavaBean components include components that manage and 


simplify the use of WebFlow, that maintain secure session authentication, and that 


generate batch scripts based on the user’s request.  


One of the important developments for this period was a revised web-based interface for 


performing Kerberos logins.  We implemented this using procedures developed by Dr. 


Kelly Kirk (NCSA, ARL PET Scientific Visualization Lead).  The HPCMO security 


team is currently reviewing our work. 

We describe all (meta)data structures using an XML dialect called XSIL.  We have developed a flexible, extensible system (including both the markups themselves and software components) for describing applications, host computers, and portal services.  This allows portal web pages to be dynamically generated from static data descriptions.  The portal meta-data can be edited through a set of administration web pages, so applications and host machines can easily be added to the portal.


The Gateway portal has been delivered to ARL and installed there.  Pending the 

security review, we will begin user testing.  Through our collaboration with Dr. Stephen 

Wilkerson, we have already contacted interested beta testers.  In addition, we have 

developed collaborative capabilities and prototype visualization based on Gnuplot and

Matlab.  These are available for delivery following initial beta testing.

Significance

The Gateway Computing Portal provides a simple, user-friendly interface to running applications at the ARL MSRC.   We believe that this will expand the user base for the MSRC to include PC-based researchers unfamiliar with high performance computing.  Because it is browser based, Gateway furthermore provides ubiquitous access: users can log in from anywhere without needing special software.  The current HTTPS-based implementation is also firewall friendly, simplifying access for users behind firewalls.

Acknowledgements
We wish to thank Dr. Stephen Wilkerson for support in getting Gateway installed and assistance with the CSM portal.  We also wish to thank Dr. Kelly Kirk for discussions on his techniques for secure web login.
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Figure 1: The Gateway Computing Portal is implemented in a three-tiered architecture.
[image: image3.jpg]e ot e Fos Tk 1o
[Sos6 v+ - 01 & Bsexn Grwores vty - IWID.
s B s o GO KN Framec

|
=] 0 fuks®

Welcome to the

Gateway Computational Science Portal

Open o Mionior “The Gatewiay Science ortal i o0 for remotely acessing computtional scence
applicaions. For mare information o he Gafeway project please vist aur web
site

Open e Bruwser

jon __ Problem Archive: :
Code Selection : Portal Advinistration
O View previowsly i
Chose the application Add new applications and
ot youvish o use SOEAPOLENS hoq o oy pplicaions

& [ [ @imere
|28 57| ou110. | Geor : [Fonomr.. Frermtr.| WS SEODIOBEY v





Figure 2: The Gateway portal's entry page allows users to create new problems or access older problems.
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Figure 3: The code selection page allows users to select applications and host machines.
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Figure 4: Users fill out forms to select the resources they want to use for a particular job.
Deliverable: Gateway Training Material


Computer Resources


Not applicable.

Research Objectives

In support of the Gateway Computing Portal, we will develop training materials to support three classes of users: portal users and administrators, CTA portal developers, and application developers wanting close integration between WebFlow and their codes.

Methodology

We volunteered to deliver a training session at ARL MSRC.  Training materials would be presented in a half-day presentation, with sections devoted to the three groups identified above.  Hands-on lab sessions would follow the lecture section. 

Results

The training material has been developed.  A version developed for the MSRCs is available from www.gatewayportal.org/publications/MSRCGatewayTutorial.ppt.  A similar presentation is scheduled for ASC MSRC on September 27, and interested ARL researchers are encouraged to attend.  The lack of extension period in the ARL PET contract postponed the scheduling of this class. We volunteer to give this class at ARL as part of PET2 or similar ad-hoc arrangement. 


Significance

The training material is important to the overall success of the Gateway project by providing instruction material and hands-on training that will ease the learning curve for using and developing with the system.  The Gateway project also benefits from the increased exposure to the user community and MSRC staff. 

Deliverable: CTA Specific Portals


Computing Resources


Not applicable.


Research Objectives

The goal of this deliverable is to port the generic Gateway portal tools to specific CTA areas.  We suggested developing portals for CSM and IMT.

Methodologies

As described above, the Gateway portal consists of a JSP-based user interface that employs JavaBean and WebFlow components.  The task of creating CTA-specific portals consists of three parts: selecting and adding applications to the portal, getting user feedback on the basic portal services, and developing application-specific JSP pages to work in conjunction with the reference implementation JSP pages needed to generate batch scripts.  

Results

We have delivered the Gateway portal to ARL MSRC.  In collaboration with Dr. Stephen Wilkerson, we have significantly simplified and improved some of the portal features, particularly the login procedure.  We have added ANSYS, a popular CSM code, to the portal and have also tested ABAQUS.  Dr. Wilkerson has identified early users for the CSM portal and is developing improved JSP interfaces.  

Unlike CSM, IMT did not benefit from an in-house champion for the portal.  However, we have generally proven that most codes can be added without difficulty to the portal, so a basic IMT portal can be developed rapidly from existing applications.


Significance

The CSM portal is being geared towards PC-based users who are not familiar with using the ARL MSRC’s Unix-based HPCs.  As described previously, the portal can potentially expand the MSRC user community to include these researchers. 
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