TangoInteractive is a synchronous collaboratory system. Its development has been sponsored by DARPA in the project "Collaboratory Interaction and Visualization" managed by Rome Laboratory. TangoInteractive is very tightly integrated with Web infrastructure, with main system modules executing as within the browser. The system effectively turns web browser into communication device.

At present, there are no commercial offerings of software functionally comparable with TangoInteractive. Current commercial collaboratory systems, such as Microsoft NetMeeting, Netscape Conference, or one of the systems offered by startup Internet companies such as VocalTec or Contigo, offer only minimal and rather simple-minded support for collaboratory process.  None of these systems is extensible or scalable. It is unlikely that any such system can serve as a foundation for incremental development of complex group interaction patterns involved in the current proposal. The number of academic research projects in the field of synchronous collaboration is quite significant, so our selection of the reference projects is somewhat arbitrary. We will compare TangoInteractive only against reasonably similar systems.

The system most similar to TangoInteractive in scope, goals, and technological means is the project ISAAC at University of Illinois and NCSA (http://www.ncsa.uiuc.edu/SDG/Projects/ISAAC) . The collaborative kernel of ISAAC is Habanero - a Java collaboratory framework developed by an excellent NCSA team with which we collaborate through the NSF PACI program. Habanero and TangoInteractive are functionally very similar, and their architectures, built around central collaboratory server, have much in common. Both systems are relatively mature, with a number  of collaborative modules exceeding three dozen, and with certain user  base inside and outside DoD community. Following similar concepts in session management and floor control, Habanero and TangoInteractive differ however in some important aspects. Habanero is not strictly a Web system: it is implemented as a set of Java applications. In contrast, the TangoInteractive client is a part of the web browser. Tango’s architecture is much more difficult to implement as the system developers are critically dependent on  the ever-changing properties of Netscape and Microsoft products.  The benefit of such a system is, beyond software downloadability, and a more extensive use of web infrastructure. TangoInteractive application modules, mostly implemented as applets, use web servers as data sources.  Importance of the separation of event and data distribution channels has been already explained in Section B2.2. Further, TangoInteractive supports the truly unique capability of writing collaborative lightweight JavaScript applications. This gives our system rather remarkable rapid prototyping capability. TangoInteractive also supports interfaces to applications implemented in arbitrary language, including C/C++, a capability that dramatically expands the system's application base. 

Both Habanero and TangoInteractive support or will support in the near future certain critical functionality expected in an advanced collaboratory system, including session recording and playback, rich multimedia support, collaborative access to web databases, and a rich set of presentation and  annotation tools for many data formats. In our opinion, Habanero and TangoInteractive represent comparably developed examples of advanced Internet collaboratory systems.

The MASH toolkit, which is a part of the UC Berkeley "Scalable Architecture" project   (http://mash.cs.berkeley.edu) is a premiere Internet collaboratory framework.  MASH builds on the foundation created by MBONE collaboratory tools. This framework is very different than TangoInteractive. Multicast is a central ingredient of the MASH project around which entire architecture is built.  Tango, with its central server architecture, is architecturally very different from MASH. MBONE/MASH is certainly a valid approach to the  collaboration problems. We believe that both architectures will be used in future systems. TangoInteractive uses multicast and certain protocols that resulted from the MBONE effort, such as RTP and RTCP, to implement distribution of multimedia data streams while preserving its central server for the control function. 

Another very interesting Internet collaboratory project is Rutgers’ DISCIPLE (http://www.caip.ruther.edu/multimedia/groupware). DISCIPLE is more a framework for development of collaboratory applications than a system for there seem to be only few publicly available applications. However, DISCIPLE’s strength lies in its use of the newest Java event delegation model to provide linkage between collaboratory applications and collaboratory server, known as "collaboration bus".  TangoInteractive has been developed before this technology was available. We note however that the next generation of our system is scheduled for public release in April '98 and will be basis of Tango’s use in this proposal. This release uses advanced Java technologies such as Reflection API to support intra-nodal application communication (necessary for implementation of truly integrated system) and event delegation model to implement API for TangoInteractive applications. Although DISCIPLE and TangoInteractive have different global architectures, both systems will be able to support collaboration transparency. Applications, implemented as Javabeans, will be able connect automatically to the system, without being modified from their stand-alone version. This implementation of collaborative transparency is different than the implementations proposed earlier. In the most trivial form collaboration transparency is supported by shared display systems such  as Microsoft NetMeeting or Intel's ProShare. A different approach has been proposed in the Old Dominion's Java Collaborator Toolkit  (JCE http://capella.ncsl.nist.gov/JCE/demo.html}. JCE postulates replacement of the standard AWT (Abstract Windows Toolkit) by a collaborative version. The modified AWT broadcasts each GUI event to all other instances of the application. Hence, application only needs to be recompiled with the new toolkit to become collaborative. This solution is in somewhat inflexible as the  developers cannot decide which functionality should be shared. The event delegation model used with Javabeans applications allows for implementation  of both collaboration-unaware and collaboration-aware applications. In TangoInteractive, these two modes supplement the traditional message-passing API used to implement applications not implemented using Javabeans methodology.

In general, we feel that TangoInteractive supports most of the collaboratory functionality available in the leading research collaboratory systems and that it uses the most recent web technology to implement this functionality. The growing user base community of the system, currently including Army Research Lab, Waterways Experimental Station, Wright-Patterson AFB, Ohio Supercomputing Center, and National Center for Supercomputing Applications, as well as a number of defense contractors and commercial companies, makes TangoInteractive a competitive system on the national level. 

