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Senders Khronika Recipients

~igure 5: Khronika maintains a database of event,
wtered both by people and other ~stems. Daemons watc~
br specified events and post notifications when they ar(

duration. Examples of events include conferences, visitors,
local movies, and arriving email. Because they are
represented as objects in a hierarchical classification
structure, they can also be manipulated in terms of more
abstract classes such as “professional,” “electronic,” and
“entertainment.”

Event daemons watch for speeified event types and produce
notification events when they are deteeted. Daemons are
created by users as a set of constraints, so recipients choose
the information about which they wish to be informed.
For example, a user may create a daemon which watches
for all seminar events occurring in the conference room
with the string “RAVE” as a part of their description.
They can then instruct the daemon to generate notifkations

five minutes before relevant seminars are due to begin.

A number of interfaces to the Khronika system have been
explored, including buttons which allow users to browse
the event database and to create new events and daemons.
One of the more interesting and useful interfaces is the
xkhbrowser, shown in Figure 6. The browser serves as an
online calendar, with events shown as fields extending over
their relevant times. But the event database may be
displayed at varying levels of specificity, from the most
encompassing (“event”) level to more specific ones such as
“meetings, “ “glances” or “sound.” In this way, the
xkhbrowser provides a general and powerful mechanism for
exploring the databaseof events.

Notifying Users About Events
Khronika is the mechanism with which Godard generates
feedback about audio-video connections. When a request
for a connection is made, Godard enters an event into
Khroni@ an appropriate daemon (created using the various
privacy controls already described) then triggers the
requested notillcation.

Notifications can be generated by daemons in several
different forms - for instance, a daemon watching for
meetings might send out an email message the day before,
display a message on a workstation window, or generate a
synthesized speech message. Nonspeech audio cues are
commonly used to inform us about the state of the audio-
video system; there are also a number of cues which inform
us about other events (see 11).

For example, we are often reminded about upcoming
meetings by the sound of murmuring people gathering
together, followed by a gavel sound. This sound acts as a

~igure 6: The xkhbrowser lists events in a calendar-like format. Event typ es can be seen at various levels of speczjicity.
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memorable stereotype of naturally-occurring meeting
sounds and is thus quickly learned and immediately
recognizable. In addition, the sound is designed so that it
grows in amplitude quite slowly, so that is not
interruptive. Finally, the sharper gavel sound at the end
lends a sense of urgency to the sound. Sounds like these
me effective yet unobtrusive reminders about remote events
– as evidenced by the fact that approximately 50 sounds a
day are requested horn the Khronika system.

In general, then, the Khronika system in conjunction with
audio remindem has a number of the system features we are
exploring at EuroPARC. It enhances our general
awareness of ongoing events and thus promotes
collaboration. It does so in a way that blurs the boundaries
between the electronic and everyday worlds, allowing
information to be entered from and disseminated by both.
Finally, it allows for a great degree of user customization
and, like all our systems, is in a continual state of
evolution guided by use.

AWARENESS OVER SPACE: POLYSCOPE AND
PORTHOLES

RAVE is useful in providing awareness of local nodes.
But for technical and financial reasons, we cannot make
connections to our overseas colleagues, nor can we connect
to more than one node at a time. In order to extend our
awarenessover a greater distance and to a number of people
simultaneously, we have been experimenting with
distributing low-resolution video images via our digital
networks.

An initial prototype, Polyscope (2) is a system which we
used to distribute digitized images within our building
every 5 minutes or so. The resolution of the images is not
very high – only 200 by 150 bits, with no grey scale.
Nonetheless, people and objects in their environments are
usually visible. In addition, a simple animation facility is
available, in which a few images are digitized successively
and looped on display. Although such animations are often
jerky (and sometimes deliberately frivolous, as when one
researcher arranged to periodically transmogrify into Elvis
Presley), they make movement obvious and are an effective
way to disambiguate scenes. Moreover, Polyscope acts as
art interface to the audio-video network. Buttoning an
image produces a pop-up menu which allows glance or
vphone connections to be initiated.

We are currently using a more recent version of this kind of
system called Portholes (8). The major advantage of
Portholes over Polyscope is that it runs between
EuroPARC and PARC – this means that we can see
images of colleagues in a building about 6,000 miles away
with those of people in our own building. Not only does
this support awareness, but it has helped to create and
develop a new research community within EuroPARC and
PARC - for instance, researchers who have never been co-
present nonetheless speak of “knowing” one another
through their experience with Portholes.

Both Polyscope and Portholes allow several remote
locations to be presented simultaneously, affording passive
awareness of distributed workgroups without the necessity
of explicitly setting up video links and so on. This
facilitates smooth transitions between general awareness
and more focussed engagements. In addition, the spatially-
distributed but asynchronous functionality offered by
systems like Portholes and Polyscope complements our
synchronous but single-channeled video services quite well.
Perhaps most importantly, Portholes allows us to extend
this awareness out of our building to colleagues at
geographically distant locations.

EXPERIENCE, EXPERIMENTS, AND EXPORT

We have said little about our experiences using these
systems. In general, our development efforts rely on what
might be considered a form of participative design, in
which designers work closely with users in shaping useful
systems (4). At EuroPARC, as with most research labs,
the division between designers and users is often blurred.
Nonetheless, the group can be divided into technical and
non-technical staff, and much of our development is guided
by the experiences and input of non-technical users (see 17
for an example of this process). In addition, a number of
users have been keeping diaries of their experiences with
various systems. These accounts are a valuable source of
insight about audio-video mediated collaboration.

More formal techniques have also been useful in better
understanding the nature of our media space.
Ethnomethodological and participative design techniques
have been employed to study the everyday use of the
RAVE system and to assist in its development. For
example, observations of video-mediated communication
have indicated that the medium can undermine the
effectiveness of subtle communicative gestures (13),
leading us to explore ways to enhance our system. In
addition, a series of open-ended interviews have been used
to identify problems with the system as well as new
possibilities for its design (5).

We have also used more traditional experimental studies to
examine a range of issues. For instance, a recent study
assessed the utility of a collaborative text editor called
ShrEdit and the effects of shared video on its use (21).
Another study examined patterns of gaze associated with
task and meta-level conversations among co-located or
remote partners working in a shared software environment
(24). In a third study, we found that nonspeech audio
feedback changed participants’ perception of a complex
collaborative system and their tendency to collaborate while
using it (10).

Finally, we have begun exporting these technologies to
new sites to better understand how they interact with and
support existing work practices. For example, recent
research on participative design has involved the
installation of a limited audio-video link in a London
architecture fii (6). Building on this, a new project is
using audio-video technologies to support designers
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working together but based in different countries-England
and the Netherlands (18).

REALIZING A VIDEO ENVIRONMENT

In this account we have been concerned with describing
RAVE and several of the related systems we use to support
shared work at EuroPARC. We have suggested ways these
systems work together to form an integrated environment,
and have sketched some of their philosophical foundations.

We hope to have given a feeling for the kinds of systems
we are developing. Moreover, we hope to have shown that
the three themes of our research – supporting the range of
collaboration, maintaining privacy, and extending media
spaces to include awareness of planned, electronic, and
semi-synchronous events - provide a valuable foundation
for research on collaborative systems which are integrated
across the working environment. Above all, we have tried
to convey a sense of why we find the research at
EuroPARC fun, exciting, and important.
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