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1b. Please, outline the contribution of each inventor.

Marek Podgorny: Created initial idea of a Java-based  collaboratory system. Provided technical and scientific guidance for the  project and vision and ideas for continuing development. Provided intellectual lead of the design and implementation process. Managed  many phases of the project, including identification, hiring, and organization of the human resources, task assignment, task coordination, progress control and enforcement. Provided  research quality assurance via extensive study of related projects. Provided guidance in the process of the product functional evaluation and usability analysis.    Wrote significant portion of the project papers and created parts of the project  presentations. 

Geoffrey C. Fox: Created financial framework for the project. Created initial vision and technical requirements for the project. Provided  scientific guidance for the entire project and contributed to the vision and ideas for continuing development. Wrote significant portions of the project papers and created parts of the project  presentations. Identified important  applications areas of the project in  command and control,  education, and computational steering. 

Gang Cheng: Participated in the project design. Provided leadership to the project implementation. Provided numerous technical innovative ideas extending project scope and usability. Created a number of the project application modules.

Lukasz Beca: Designed and implemented key software components of the system. Created significant portions of the core project software.

Tomasz Jurga: Designed and implemented key software components of the system. Created significant portions of the core project software.

Konrad Olszewski: Provided major contribution to the initial high-level system design and specification. Designed and implemented a number of the system application modules.

Piotr Sokolowski: Designed and implemented a number of the system application modules.

Krzysztof Walczak: Provided major contribution and leadership of the initial high-level system design process.

Numerical estimate of contributions: 

Marek Podgorny: 18%, Geoffrey Fox: 18%, Gang Cheng, Lukasz Beca, Tomasz Jurga: 13% each, Konrad Olszewski: 11%, Piotr Sokolowski, Krzysztof Walczak: 7% each

2. Technology Title:

TANGO - a web-based Java Collaboratory system: framework, run-time, Java application modules, and application programmer interfaces.

3.  Description of Technology

TANGO is a CSCW software package. CSCW stands for Computer Supported Collaborative Work. TANGO package is written almost entirely in Java language. The package provides an extension of the World Wide Web technology towards true collaborative computing, i.e., it allows multiple users of the Web to set up tightly coupled synchronous conferences, to communicate using multiple concurrent channels, to share applications, and to collaboratively access all informational resources of the World Wide Web. Further, TANGO also supports asynchronous collaboration by allowing storage and later retrieval of collaborative sessions.

TANGO is an extensible system. Its functionality can be extended by adding new application modules. Creation of new modules is facilitated by an Application Programmer Interface (TANGO API) . Although the TANGO system is written in Java, the application modules can be created using any other language. At present, TANGO API is provided for Java, C, C++, and JavaScript. Java application modules are particularly useful since they are downloadable, i.e., the user does not need to install them on his/her computer before using them. Downloadability of the software is a feature provided by Java language. However, for security reasons, standard downloadable software has very limited functionality. TANGO removes these restriction without sacrificing security. In particular, TANGO enables direct communication between Web browsers. In addition, TANGO provides a communication framework for application written in C/C++ and in JavaScript. C/C++ interface allows TANGO to be used with certain multimedia and visualization applications currently not available in Java. JavaScript  API enables seamless integration of browser-based Web applications with TANGO.

TANGO consists of four major parts:

1. Collaboratory server. The server provides central communication entity of the system. It acts as a message router, as an interface to the database backend, and as a session controller. TANGO server holds entire state of multiple collaboratory sessions.

2. Netscape 3.0 TANGO Plug-in. This element provides means for inter-browser communication. All messages between TANGO applications and between applications and the server are handled by TANGO Plug-in. The Plug-in is the only system dependent part of TANGO system.

3. A set of collaboratory applications, including Control Application. TANGO applications are independent modules. Control Application has a special status - it provides top-level user interface to the TANGO system. Applications provided with TANGO system include technology demos and certain basic collaboratory modules, like collaborative web browsers, chat tools, whiteboard tools etc.

4. TANGO Application Programmer Interface. TANGO API allows 3rd party developers to extend system functionality by implementing and linking additional collaboratory modules.

4.  What are immediate and/or further applications of the invention

TANGO can be applied in fields of distance learning, health care, scientific collaboration, and to support group work in corporations.

5.  Why is the invention or creation better - more advantageous - than present technology? What problems does it solve?

TANGO uses the most recent technology (Java language) and it is fused with Web environment. TANGO frameworks extends Web paradigm towards collaborative computing. The framework allows for implementation of domain-specific applications combining all current elements of the Web technology but adding support for tightly-coupled collaboratory work. In addition, TANGO allows end users to extend the framework functionality

6.  Is work on the invention or creation continuing? Are there limitations to be overcome or other tasks to be done prior to practical application? Are there any test data? Have products, apparatus or composition, etc., actually been made and tested?

TANGO prototype has been built and tested on multiple occasions. There are no quantitative test data. The work on invention is continuing. The system is a prototype, not a production software package.
7.  What further research and development is necessary or desirable before showing the invention or creation to a potential industrial licensee?

The prototype can be demonstrated to potential licensees.
8a. Names and addresses (if known) of potential manufacturers

Unknown.

8b. Manufacturers presently making comparable equipment (if known)

None. Similar research efforts are underway in NCSA , Caltech, and Arizona University.

9.  Has the invention or creation been disclosed to industry representatives? If yes, please, provide details, including names of companies and their representatives. 

No.
10.  Has the invention been disclosed in an abstract, paper, talk, news story, or a thesis?

Yes.

Type of disclosure:                                                   Disclosure date:

Paper and demonstration





Vicksburg, Feb. 27th,  ’97

Paper and demonstration





Dayton, March 11th, ’97

Paper







Minneapolis, March 15th, ’97

Paper and demonstration





Syracuse, March 17th, ’97

Web site (http://www.npac.syr.edu/tango)



since January ‘97

11.  Is a publication or other disclosure planned in the next four months?

Yes.

Type of disclosure:   




Disclosure date: 

Paper (submitted)






Seattle, August ’96 (HPDC-6)

Paper (submitted)






Concurrency (Journal)
12.  Has there been any public use or sale of products embodying the invention? Describe giving dates:

There were no sales. However, the system was available for access from the Web since January ’97.

13.  Are you aware of related developments by others? If yes, please give citations. Copies of any relevant patents or publications would be appreciated

Java Collaborator Toolset, http://www.cs.odu.edu/~kvande/Projects/Collaborator/ 

NCSA Habanero Project, http://www.ncsa.uiuc.edu/SDG/Software/Habanero/ 

Caltech Infospheres Project, http://www.infospheres.caltech.edu/

14.  If the research that led to the invention was sponsored, please, complete the items below and attach a copy of the contract or agreement.


Sponsor Name: Rome Laboratory


Contract/grant number:  C-5-2293

