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ABSTRACT Boeing and IBM are jointly developing a framework and

TeamSpace is a collaborative workspace system that
supports geographically distributed teams by managing
shared work processes and maintaining shared artifactsin a
project. TeamSpace supports both synchronous and
asynchronous team activities. An integral part of teamwork
is meetings. This demonstration shows how TeamSpace
supports distributed meetings as a part of a larger
collaborative work process. We demonstrate our initial
prototype of the TeamSpace virtual meeting environment
that alows setting up, conducting, and capturing
distributed meetings. We present a genera-purpose
meeting viewer for browsing the captured information. The
viewer enables users to efficiently gain knowledge of both
current and past team activities.
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INTRODUCTION

Teamwork is an integral part of today’s work environment
as much more can be achieved from the coordinated
contributions of people with diverse backgrounds and
resources than from those same people working
independently. This holds true especially for the
development of complex systems that require a large work
breakdown structure, such as aircraft and other aerospace
systems. Large development projects usually consist of
people from different companies at different geographical
locations, which makes the coordination of team activities
difficult because of reduced team cohesion and limited
awareness of team members' activities. Computer support
for distributed teams has mainly focused on improving
communication in synchronous distributed meetings.

prototype, called TeamSpace, to support spatially
distributed teamwork in a more holistic and integrated
manner [1]. TeamSpaceis a collaborative workspace system
for managing shared work processes and maintaining
shared artifacts in a project typically spanning months or
years. It covers both synchronous and asynchronous team
activities and provides a seamless transition between
different work modes.

One important communication activity of teams is meetings.
While computer support for distributed conferences has
been investigated, meetings involve much more than the
synchronous act of discussion. Meetingsrelateto all of the
various activities of a team, from reporting and scheduling
tasks, raising issues, to reviewing documents. Thus, our
current project focuses on supporting distributed meetings
as a part of a larger collaborative work process. We are
doing this by providing capture, integration and access
capabilities to distributed meetings. This captured
information is then integrated with other related information
in TeamSpace, enabling users to efficiently gain knowledge
of both current and past team activities.

This demonstration presents our initial prototype of the
TeamSpace virtual meeting environment. The prototype
allows setting up meetings over the Web and conducting
synchronous collaboration by using the T.120 protocol
suite. Meetings are automatically recorded and stored on
the TeamSpace server. We present a general-purpose
access interface to the captured material. The access
interface allows browsing and searching the meeting
records by using a multi-scale time slider that indicates
points of interests (“hot spots”) in the meeting. The system
has been used to conduct and capture some real-life
meetings a Boeing and IBM. Our demonstration will
include presenting these meeting records with our access



interface as well as the ad hoc on-site set-up and capture of
virtual meetings.

MEETING SCENARIO

The following scenario highlights features of the
TeamSpace meeting environment and how captured meeting
information can be used.

Bill, the team lead, prepares for a weekly status meeting
planned the next day. He checks the meeting information in
TeamSpace to make sure the rooms are scheduled and adds
afew guest participants. Opening last week’s meeting, he
checks to see if any agenda items weren't discussed and
copies them to this week’s meeting. He also checks which
action item’'s generated discussion last week, and adds
those as well. Finally, he adds a small presentation he has
prepared for the meeting.

The following day, team members in Seattle gather in their
conference room. Mary, the meeting facilitator arrives afew
minutes early to log into TeamSpace and start the meeting.
Meanwhile, team members in other locations enter the
virtual meeting from their desktop browsers. After team
members greet one another and chat for a few minutes,
Mary opens the meeting agendato start. She adds any new
items proposed by the team. Pushing the agenda aside, she
opens the action item log to get an update on each of the
unfinished tasks. Aseach team member liststheir progress,
Mary updates the item list, marking off items, changing
items, and adding new action items. She also opens the
master schedule to determine if any of the unfinished items
will delay upcoming milestones.

The next item on the agenda is a presentation by Bill about
an interface problem just discovered between their
component and another component. Bill opens the
presentation and explains the problem. Working at her
desktop in St. Louis, Sally circles a region on one of the
components and notes some of the manufacturing
constraints that influenced its design. Also from his
desktop, Jim draws a sketch to explain the reason for these
constraints. All of these annotations are automatically
saved and attached to the presentation.

The presentation spawns a brainstorming session for
solutions. The team sketches their ideas on an electronic
whiteboard, with distributed team members drawing at their
desktops. Theteam is split between two different solutions
and needs more data to resolve uncertainties. Mary assigns
two subteams the responsibility for investigating these in
more depth.

Pat and Jim meet later that day as a subteam investigating
one of the proposed solutions. During their meeting, which
they also capture, they try and recall a contact Sally
mentioned during the earlier meeting. They open up the
meeting and browse through it by using a timeline that
indicates the spots where Sally was talking. They easily find
and replay the portion where Sally was sketching on the

components and hear her mention her co-worker Dave. The
group looks up Dave's contact information and gives him a
cal. They explain their problem and ask Dave if he has a
few minutes to answer their questions. Dave joins their
meeting from his desktop computer and adds his own
sketches about the component interface they are
discussing. Later, Pat emails Chris, a member of the other
subteam, to let him know that their conversation with Dave
could be useful for him.

Chris had to leave the weekly status meeting early. Before
he meets with the rest of his subteam, he returns to the
meeting records to listen to the portions he missed. He
skims the meeting with a time slider by jumping from one
agenda item to the next. Then he dives into Bill's
presentation, using a thumbnail navigation, to replay the
portion of the presentation where the group talked about
the manufacturing constraints. Later on, during the meeting
with his subteam, Chris replays the comments Dave made to
Pat and Jim.

One year later, Bill isleading a team that runs into a similar
component interface problem. He asks Harry, one of his
team members, to look at the problem the old project had,
and why they chose their solution. Harry reads the
documentation, accesses the meeting records and replays
pieces of the various discussions by the subgroups, and
prepares a presentation using some of the older material to
present hisfindings.

SYSTEM DESCRIPTION

The TeamSpace virtual meeting demonstration system is a
Web-based client-server nmulti-user system that additionally
uses the T.120 meeting protocol for synchronous
conferencing (see Figure 1).

TeamSpace Client

TeamSpace Server

Web Browser Web Server

Applets Servlets

Meeting Meeting
Viewer 'l Handler 'I '
T.120 gl'.lz‘z
Clients Server ~lien
\ (Listener)

Figure 1: Architecture of the virtual meeting demonstrator

The TeamSpace server consists of a Java-enabled Web
server with servlets to handle data storage, retrieval, and
presentation, a T.120 server to establish synchronous
conferencing sessions and to broadcast the information
between the clients, and a database for storing meeting
information and records. On the client side, we are using
standard Web browsers and applets to access the meeting



environment. Currently, the Web interface allows users to
log on to the system, to create, edit, and delete meeting
information and to attach meeting-related documents (e.g.,
presentations, agenda, action items etc.) to a meeting. The
Web interface also provides access to ongoing
synchronous meetings and to the meeting records of
compl eted meetings.

When a user joins an ongoing meeting, severa client
applications are automatically launched and connected to
the T.120 server. We are currently using the following
synchronous clients®:

A slide annotation tool for annotating PowerPoint
presentations,

a low-bandwidth video tool, called TeamSpace
Communicator, providing rea-time awareness of
the current activities and work modes of other team
members,

! Note that our T.120 clients are distributed applications that rely on
T.120 only for multi-point communication purposes. We are
currently not using T.120 standard applications, such as
application sharing or the T.120 whiteboard.

an agenda tool for viewing and checking off
agendaitems,

an action item tool for viewing, creating and
checking off action items.

Each of these tools uses the T.120 server to broadcast data
and to synchronize its application state. A dedicated T.120-
based client (istener) on the server side records and time-
stamps al the synchronous activities (events) during the
meeting. The meeting records are automatically stored in the
database.

We are currently not transmitting audio over the network.
The main reason is the poor quality leading to bad detection
rates when transcribing the audio. Instead, we are using
either a mixed recording of the conference call or we are
recording audio locally at each site in high quality. In the
latter case, we are achieving a rather high quality of the
transcript but the disadvantage is that the transcripts have
to be merged after the meeting.

After a meeting is completed, the meeting records are
automatically available on the server for retrieval. Userscan
select completed meetings in TeamSpace and launch a
MeetingViewer to view and playback these meetings. This



