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Team members:  Dr. Geoffrey Fox (IU), Dr. Marlon Pierce (IU), two IU graduate students, one IU software engineer and one web designer.   This project will benefit from resources provided by the Indiana University Grid Laboratory, described in the project “Gateway CSM PSE Support.”   

Functional Area(s):  Enabling Technologies  

Problem description:  During the period since the Gateway project began, several important developments have taken place in both middleware and backend technologies.  In order to provide the most robust system for Gateway users, to lay the foundation for more advanced services, and to generally keep Gateway up to date with the commercial and academic communities, we need to upgrade and enhance Gateway capabilities.  In short, we can now use vendor solutions such as Enterprise JavaBeans and the Java Messaging Service in the Gateway infrastructure.  Implementing these commercially available solutions frees us from supporting custom-developed infrastructure software and allows us to concentrate on developing Gateway services.  Furthermore, with the new Kerberos bindings in the core Java software release, we can make these vendor solutions compatible with HPCMP security requirements.   These pure Java technologies have other advantages (such as object passing) over our current middleware that will simplify the development of sophisticated services such as remote shared visualization.  The availability of computational grid technologies within the MSRCs has also improved, with Globus and Condor both being tested within MSRC environments.  By building Gateway over these grid tools, we make them more accessible to the user community and give users a single interface to both grid and non-grid resources.  Finally, in order to tie all of these pieces together, we must provide the appropriate infrastructure for managing information.  This information can be split into static and transient categories, which are best managed by directory services and peer-to-peer networks, respectively.  We need implement both for Gateway.   

Project solution: In general, our goals for Gateway infrastructure improvements are consistent with IU’s proposed .opennet framework and approach to the Online Knowledge Center.   Development work in all of these projects will be coordinated.  Much of the research into the appropriate design has already taken place for the Garnet Collaborative Portal developed by Fox’s group at FSU.  The GXOS framework developed by this group provides integration between distributed Java objects, XML, and databases, with JMS events handling communication between different components.  Much of this design work can be used in the current project.  We also will continue to track developments in the Global Grid Forum (in which both Fox and Gannon play important roles), which will ensure Gateway remains consistent with the community standards. Our specific project goals for basic infrastructure improvements are to

a. Develop and implement an upgrade plan for Gateway portal infrastructure using EJB.

b. Implement new Gateway services using Globus’s GRAM and MDS and Condor’s super-scheduler. 

c. Use JMS messaging to handle remote backend events such as job status changes and server failures.  

d. Implement new XML schemas for describing users, services, jobs, etc., that are being developed by the Grid Computing Environments working group of the Global Grid Forum.  In conjunction with this, we will evaluate and implement information services (such as LDAP and WebDAV) within Gateway.

e. Develop peer-to-peer information services to manage transient information between multiple sites.  Such information will include job status, web server availability, and machine availability and load.  

f. Investigate SOAP-based approaches developed at IU for possible future inclusion in Gateway infrastructure.  This work includes RMI-over-SOAP and SOAP alternatives to JMS.   

In all cases we will use Java GSS bindings to provide Kerberos security. 

Project dependencies/interactions: This project depends on the continued participation of Gateway developers in the Global Grid Forum in order to maintain compliance with emerging standards.  The project depends partially on access to the Globus testbed at ERDC and the Condor testbed at ASC.  As a possible follow-on project, we will make Gateway accessible to early users of the Globus testbed grid between ERDC and ASC.

User impact/advocacy/collaboration:  The infrastructure improvements we describe will be used to support advanced services, such as improved job monitoring and HPC availability and load information, for CSM early users.  The infrastructure improvements outlined above will also be critical to successfully developing the collaborative remote visualization features of the integrated Gateway-ICE portal.  A preliminary version of this project will be available to CSM early users by the end of the first year of funding.

Deliverable(s):  

1. First quarter: evaluation of available infrastructure and information service technologies, design of following: Gateway portal service component architecture (using EJB), Gateway directory services, Gateway event services. 

2. Second quarter: design documentation made available, initial upgrade using EJB completed, initial implementation of directory-based information services. 

3. Third quarter:  initial implementation of peer-to-peer event services available, interfaces to Condor and Globus completed.

4. Fourth quarter:  completion of integration of new infrastructure with production Gateway environments at ARL and ASC.

At the end of the funding period we will demonstrate new Gateway features to PET government management, CSM PSE users, and other researchers. 

Project Team:  Indiana University, ARL MSRC, ASC MSRC, ERDC MSRC.

Cost/options:  [If multi-year, list cost by year. If multi-task, list costs by task. Be sure to indicate any task interdependencies. If some portions of your project are optional show cost options to enable the government to partially fund projects without requiring you to rewrite your proposal.]
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