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1. Introduction

The aim in the development of MACS (Multicast based Advanced Collaboration System) is to provide a powerful and flexible framework for CSCW (Computer Supported Collaborative Work) applications. Key-features of MACS are the advanced session and floor control, the intuitive user interface (based on Virtual Reality) and its flexibility, scalability and portability (JAVA-based implementation). Due to the highly modular design new applications can be added.

2. MACS

Central components of MACS are the Control component and the Network glue. Each application is attached to these components (cf. [Fig. 1]). The Control component offers collaboration services, such as access to the user database, application database and token management. Attachment to the network services (e.g., LRMP) is through the Network glue. The Network glue provides an abstraction layer and, therefore, allows an easy incorporation of different protocols (currently LRMP, TCP/IP and CORBA are available).
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Figure 1: Structure of MACS

Basic compatibility to the MBone [Kumar 96] is provided. Advanced features will be implemented using partially non-compatible formats to circumvent shortcomings in the MBone protocols. Some aspects of the advanced conference control are influenced by the ITU-T.124 standard. The aim is to provide the mechanism known in tightly-coupled conferences while maintaining scalability. This is achieved through a hierarchical setup, that corresponds closely to the hierarchies found in "real-world" conferences. Especially in large conferences only a small number of participants is actively involved, the majority listens passively. It is not necessary to couple passive and active participants tightly. Obviously all active participants have to be tightly-coupled. With this model the overall count of tightly-coupled participants will remain manageable even for large conferences.

The intuitive user interface is achieved by reducing the control elements to the essential ones. Advanced options are still accessible but will only be shown on request. Keeping the number of windows down by not using child/pop-up windows helps tremendously to improve the handling of the system. The visualization module VISCO (VIsual Session and floor COntrol) presents the conference control and floor passing in an intuitive and easy to use way.

3. Visualization of session and floor control
In commonly used conferencing systems like the MBone-Tools [Kumar 96] or JVTOS [Gehring and Guther 95], user interfaces for session and floor control provide an immense set of buttons, sliders and the like. This easily embarrasses users. Human perception issues are not addressed properly which significantly reduces the wide-spread acceptance of conferencing tools. In MACS, session and floor control is performed by VISCO (Visual Session and Floor Control). It performs session and floor control in a virtual meeting room, in which the participants of a conference are represented either by simple graphical symbols or by small images. Various state information about the corresponding users are represented within the symbols or images. The temporarily absence of a user from the conference, for example, is indicated by closed eyes in the symbol. The audio and video capabilities of the user's conference equipment are also represented in a graphical manner. If a user isn't capable of sending audio data, his symbol lacks a mouth; if he is able to send a video stream, a small camera icon will be displayed on top of his image.

Floor control can be performed within the virtual meeting room. A conference participant usually indicates a floor request by raising the arm (symbol view) or a “speaking bubble” (image view). This is recognized by the other participants and especially by the floor holder.

Hierarchical conference structures are supported by VISCO. If a user wants to conduct a private conversation, he can drag his symbol and move it through the meeting room to the symbol of the other user. This  way, he can participate in both, the private as well as the public conversation.

4. Integrating applications into MACS
Due to the modular design of MACS, it is easy to integrate very different kinds of applications. An example is TelSEE (Tele Software Engineering Editor), a multi-user editor based on an enhancement of the MVC (Model View Controller) concept. TelSEE supports users distributed in time and/or space during cooperative project-work.

A JAVA-based Tele-Teaching Whiteboard is another example. It provides enhanced collaboration features, such as tele-pointer, highlighting as well as individual and independent handling of graphical objects.

5. Current status and ongoing work
Development of MACS is an ongoing process. A first demo release of the JAVA-based whiteboard is currently available. The whiteboard will be used in a lecture transmitted on the MBone between end of April and end of July. Other parts such as the virtual meeting room and TelSEE are available as prototypes. A first public release of MACS itself is scheduled for third quarter.
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