
Encounter
Encounter is a desktopcomponentthat maybe included in
any application. It enablesusers of that application to be
aware of others who are nearby. If, for example, a Web
browserincmporatedEncounter,auserwould be ableto see
otherpeoplewho werelooking at the samepageat the same
time. If they then moved on to an Encounter-aware file
browser,they would seewho elsewas looking at the same
folder. As the user movesfrom application to application,
their Eucounter window updatesto showwho is nearby to
their current task. T’heintent is to give usersa background
senseof who is “there” astheygo abouttheir tasks.Inmost
cases,they will simply note the presenceof others but not
actively interactwith them.However,everyoncein a while,
they may decide to contact someonethey seeas they go
abouttheir work, just astheydo in shed physical settings.

Figure 1a shows a snapshot of an Encounter window
associatedwith thecurrent application,theOpenStepeditor.
It showsthat thecurrentuser (the personin the upper right)
andtwo otherpeopleamviewing thedocumentat this time.
Figure lb showswhat happenswhen that useropensa mail
message.Now his Encounterwindow is associatedwith the
mail message,andhe cau seethat anotherrecipient of the
messageis currently nxling it.

The small imagesin theEncounterwindow are intendedto
be unobtrusive but to give some basic information about
nearby users.In particular, the imagesindicate at a glance
whether the personhasbeenactively using their computer.
If they are active, their image is facing outward looking
“alert” (e.g.thebottom left imagein Figure la). If theyhave
been idle for more than 30 seconds, then their image is
looking down and to the side, as if their attention is
elsewhere(e.g. top left in F@ue la). If they areinteracting
on-line with someoneelse,their imageis turned to the side,
speaking and with a “talk bubble” over their heads (e.g.
bottom left image in Figure 4). When someonemovesfrom
one stateto another,a subtle soundannouncesthe change,
and their representation slowly fades from one image to
another.

At thebottom of Encounter is a sharedtext areathat can be
usedfor a lightweight group discussion. As people type,
their words appearin the text area,andanyoneelse in that
Eucountercan seeit. For example,a usermay askwhether
anyonehasreada file in a directory beingviewed, andif so,
those people may choose to oDen an audio-video
Connection.-orthe~teraction may r~mainin thesharedtext
area.much like achatroom interaction.

If userswant more speeific information about someonein
their Encounter,they can selectthe person’simageand see
their name andhow long they havebeen active or idle, or
with whom they areinteracting. (In Figure 1,thebottom left
image is selected,i.e. pressedin, and the name and active
time appearsbelow.)They can alsoselectoneof thebuttons
at the bottom of the Encounter window to get more
information or to interact with the person.The left button
initiates an audio-video connection with that person
(discussedin theGlancesection).The middle button brings
up a Stickupnote,which theycanuseto type amessageand
postto the otherperson’sscreen.The right button bringsup
that person’srepresentation in the People Browser, which
hasmore information about them andprovides more ways
to contactthem.This componentis discussedfurther in the
PeopleBrowsersection.

Currently, Encounter images are static. However, should
manypeople havecamerasand shouldnetwork bandwidth
allow, theseimages could be video images,updating at a
rateappropriateto thenetwork andto users’preferences.

Privacy
hy application intendedto provide backgroundawareness
ofothersneedsto enableusersto protect their pnvsey.The
Encounter does this by providing three other modes in
addition to the standardmodejust described.If a userdoes
not want to seeandbe seenby others,they can“minimize”
their Encounter.Doing soremovesthe Encounter window,
but the user is still given an indication when at least one
other person is nearby as they move from application to
application. The header of each application shows a
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Figure 1. Snapshots of Encounter associated with two applications. In Figure 1a, left, the user opens a document and sees that
two others are also viewing it. One is idle and the other is actively using hk computer. (The user’k image is at the top right.) In Fig
ure 1b, right, the user moves to a mail message and sees that one other person is viewing the message.
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silhouette of a person (see Figure 2). When others are
nearby, the silhouette is filled-in, when they are not, the
silhouette is hollowed-out. Also, when someone arrives or
leaves, a subtle sound indicates that change in state.

Figure 2. Design sketchesof Encounterinthe minimized
state. The filled-instate indicatesthat others are nearby,
the hollowed-outone showsthat no one is nearby.

In addition, users who have their Encounter minimized
appear in others’ Encounters as a silhouette, indicating that
the person prefers not to be bothered (see lower left image in
Figure 3). A user who sees a silhouette can click on it to find
out who it is, and they may choose to try to contact them,
but they do so knowing the person is requesting privacy.
This decision would be like choosing to knock on a closed
office door. The user might choose to send a Stickup rather
than glance someone who appears as a silhouette.

Figure3. Design sketchesof Encounterin the expanded
state, usedfor large gatherings.Useracan flip betweenthe
two viewsto see the faces of peopleviewingthe same
event or to view names and search for and sort them.

In addition, Encounter may appear in an expanded state,
shown in Figure 3, which is intended to be used when a
large group of people are nearby. For example, an on-line
video presentation may be attended by dozens or hundreds
of people, which would overwhehn the small version of the

Encounter window. The user can switch between two views
of the expanded Encounter. One view shows a scrolling
matrix of images of the people attending, and the other
shows a list of the names. The names list can be searched or
sorted to make it easier to keep track of certain people.

Finally, a user could simply opt to turn off their Encounter,
in which case their image would not be seen by others and
they would not be aware of anyone else. Users may decide
which level of awareness they prefer on a desktop-wide or
per-application basis.

Gallery
In addition to the Encounter component, which allows
people to “run into” others, the Gallery component lets users
remain aware of a predeiined set of people. Each person
populates their Gallery with people they want to track, most
likely their team members and other close colleagues. Much
like Portholes, the Gallery remains on the desktop, giving
users a low-level awareness of their co-workers’ level of
activity and the ability to quickly contact them. Figure 4
shows an example of a Gallery. The Gallery operates much
like Encounter in that it shows who is actively using their
computer, who is interacting with others, and who is idle. It
also provides the same set of buttons that enable users to
contact or get information about those people. Jn addition,
Gallery may be used to gain access to certain Project
Rooms, discussed later. In Figure 4, the user has included
the COCO Project Room in her Gallery so she may quickly
go there at any time. The image also indicates whether
anyone else is currently in the Project Room (again, via
solid or hollow icons), so the user may choose to join simply
because she sees that others are there.

Figure 4. Snapshot of a Gallery.The top left and lower
middle person are activelyusingtheir computers,the
upper middle and rightare idle,and the lowerleft is talk-
ing to someone else. The lowerrightslot provides
access to a Project Room.
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The intention of the Gallery is to give members of a
distributed group a feeling of awareness similar to that
shined by co-located groups. Over the course of a day, users
will have an idea who was working in their offices, who was
out for the day, who might have had many meetings, and so
on. Kraut, Egido, & Gallagher [1990a] showed that the great
majority of interactions that happen at the workplace occur
between people located on the same hall. Gallery tries to
extend that “hall” to include others who may be doing
closely related work but are not physically nearby.

Users may also choose to replace their own image with
another one, for example one indicating they are out of the
office, do not want to be disturbed, working at home, etc. If
a user’s Encounter is in the minimal state, then their Gallery
image also indicates that they do not want to be disturbed,
although they can override that state. Someone may not
want to be aware of others doing similar tasks, while still
wishing to remain accessible to their closer colleagues.

People Browser
So far we have discussed ways that people may “run into”
others who are viewing the same application and ways that
people can either stay aware of or explicitly contact
someone in their Gallery. The People Browser allows people
to contact someone who is not in their Gallery and does not
happen to be in their Encounter. It also allows users to get
more information about others.

The People Browser by default contains the full set of
people available to a user (e.g. the entire organization), It
also provides a way to add others, for example, colleagues
from other institutions. Figure 5 shows a snapshot of the
People Browser, on the left. In this case, the user has chosen
a person and has brought up her business card, shown on the
right. The buttons at the bottom of the Browser enable the
user to check that person’s calendar, send her a Stickup, e-
mail her, glance her, view her World Wide Web home page,
or view her business card. The intention is that members of a
community would enable access in the media available in
and most appropriate to that community. The card provides
information about the person’s title, department, postal ‘

address, office number, manager’s name, and so on. Each
user provides information about themselves, so they may
control what information others can retrieve about them.

The People Browser and Glance (described next) also serve
as desktop components that are easy to incorporate into any
application that deals with users. For example, a printing
application could display a list of print jobs, each with a
picture of the job owner. Double clicking on the picture
would bring up the People Browser with that person
selected.

Glance

Encounter, Gallery, and People Browser provide easy access
to Glance, which enables audio-video connections between
desktops. If a user sees someone they would like to talk
with, they select that person and “glance” them. If both
parties have video equipment, an audio-video connection is
made. If one or more person has only audio, the connection
includes only audio from those participants. In place of the
video is a static image of the person. The goal of this design
is to enable broad participation among users with a range of
equipment. We also hope to allow those who have only
audio to manually switch their image to one of a selection
that express such reactions as puzzlement, disagreement,
approval, amusement, etc.

The Glance mechanism is similar to that of Montage mang
& Rua, 1994]. To glance someone, the user se~cts th;
person’s image and clicks the Glance button. The person
being glanced hears an approach sound and the image of the
person glancing fades onto their screen. If they would like to
interact, they join the interaction and audio is enabled. (See
Figure 6 for an example of a three-way glance.) In addition
to the images of the participants, Glanw includes a shared
text area and access to Stickups. Because the OpenStep text
widget supports compound objects, users can drop other
files into the text region to share those files. When a glance
ends, the shad text area disappears along with the images,
but any Stickups that were posted remain on the recipients’
desktops. Glance supports multi-way interactions. If a user

Figure5. Snapshotsof the People Brows(
most buttonof the People Browser.

er, left, and a person’sbusinesscard, right,whichwas launchedfrom the right-
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sees in Encounter that two people are interacting, they can
join the interaction by selecting one or both of the people
and glancing them. Those in the glance hear an approach
sound and see the newcomer fade in. They can allow that
person to join or not. Once fully implemented, we hope to
enable as many as five-way connections.

Figure 6. Design sketchof a three-wayvideo glance.

If a glance indicates that the person is not available (e.g.,
they are on the phone or not in the office), the user can leave
a Stickup message, check the person’s calendar to see when
they might be back, or send e-mail. Our study of Montage
showed that about 75?40of attempts to glance others were
initially unsuccessful in that the person was not there or was
not available for an interaction [Tang, et. al, 1994]. In
Piazza’s design, the user has an initial indication of whether
the person is available, so we expect fewer unsuccessful
glances. A user may choose to send a Stickup to someone
who has been icllefor two hours rather than trying to glance
them. Or they may wait to glance the person until they see

Project Room
Project Rooms are places where groups can congregate to
have discussions or meetings and to store material of
interest. Project Rooms are intended to be used in at least
two ways, visualized in Figure 7. In Figure 7a, the room is
being used to discuss a topic of interest to the group. The
images at the top represent the people in the room. There is
an audio comection among those people and those with
video appear as live video images. The text region provides
text chat functionality and allows the participants to hold
spontaneous votes during the discussion. At the bottom are
two documents relating to the topic that users may want to
view during the discussion. The discussion may occur over
time with people coming and going at d~erent times, or it
may occur as a meeting with a fixed start and end time.

Figure 7b visualizes the use of a Project Room as a storage
area for a pro~t group. The intention is for group members
to go to the Project Room to store and retrieve documents of
shared interest (thus the storage area is expanded to
accommodate the documents). When people visit the room,
they may encounter others in their group also looking at
shared information, in which case they can easily have an
audio-video conversation. When someone updates a
document or leaves a new one, they may use the text area to
armounce the change to the group (as George has done). In
addition, the group may decide to “meet” in the Project
Room at a certain time to have a meeting.

Users can create or join Project Rooms from a Project Room
Browser, which shows a list of Project Rooms currently in
use with short descriptions of each. Users can also enter or
create Project Rooms from Encounter, Gallery, or from a
Glance. Suppose two people run into each other while
reading a company-wide e-mail about a change in their
benefits policy. One glances the other and they begin to
discuss the topic. They decide they would like others to join
the discussion, so thev create a Proiect Room. When others

the person is active. read that message, ~y see an icd in their Encounter that
lets them join that Pro~t Room,

Figure 7. Design sketchesof two views of a projectroom. in 7a, left, the projectroom is being used to holda groupdis-
cussion.In 7b, right,it is beingused to store documentsshared by a groupand to postannouncements,althoughpeople
may have interactionsif they are visitingat the same time.
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Alternatively, the person who sent the message about the
benefits change can aunounce that they will be in a Project
Room during a specific time range and include an
attachment in the message that takes users there. This
feature allows someone to make a formal announcement,
but still be available for “word-of-mouth” discussion where
they can guide people’s understanding of the announcement.

Implementation
Piazza is currently under development. Encounter in its
standard form is nearly finished and has been integrated
with several applications, but the expanded and minimized
state have not been implemented. Gallery and People
Browser are largely complete, Glance is in the early stages
of development, and Project Rooms have not been started,

Piazza is implemented in the OpenStepTMenvironment on
Solaris.m Central to its implementation are distributed
People Objects, which stme the available information about
a person. All the other Piazza components visualize the
information in the People Object in different ways.
Encounter also uses a distributed architecture. Each
application links in an Encounter proxy, which it notifies
any time the user changes location. The proxy contacts the
user’s server, which multicasts that new location to all other
Encounter servers. Those servers store the new information
and consult the application to determine whether the new
location is considered “nearby” and therefore needs to be
reflected in the user interface. Glance, Stickup, and the
People Browser are implemented as services that can be
accessed by other applications.

SUPPORTING ENTERPRISE-WIDE
COMMUNICATION
Having described the details of Piazza, we return to the
motivation for its design to consider how we attempted to
address the issues raised. Our primary goal was to make it
possible to have opportunistic and spontaneous interactions
with other members of a large distributed community.
Piazza attempts to do so by allowing people to see who else
is “nearby” (i.e., working on a similar task at about the same
time) and then to naturally transition into an interaction
through video, audio, text, or whatever medium is available.
By allowing people to see others doing similar tasks, there
should be enough context for people to start up lightweight,
impromptu interactions.

Another goal was to make it easier for members of a large
community to distribute information in the way that people
most like to receive it. Our interviews showed that people
like to get information by word of mouth. but that
distributors of information are suspicious of this
mechanism. The Project Rooms were largely inspired by
this problem, although we think Piazza’s other mechanisms
may also play a role. In particular, the Project Rooms were
designed to make it easy to disperse a message using
relatively formal mechanisms (documents, Web pages, e-
mail messages), while still providing a way to talk
informally with people who are interested in the message.
Someone can announce the availability of a document and

then “hang around” to answer questions and participate in
discussions as people come across the information at their
own pace. In addition, the author of a document could
choose to always appear in the Encounter of someone
viewing it, again making it easy for ~ple to ask the source
about the information, either by starting a conversation or
sending a Stickup or e-mail message,

In such an environment, it is possible that networkers may
be better able to demonstrate to management the value of
their activities because they would be more aware of how
the information assisted others. Although not implemented,
it would also be possible to allow people to document the
number of ~ople visiting the information. We cannot be
certain whether such benefits will arise, of course, until the
system is well used and tested, which we expect to happen
in the upcoming months.

ISSUES FOR STUDY
Piazza is still under development, but when it becomes mom
fully implemented, we plan to deploy it within a broad
community and conduct a formal use study. In that study, we
hope to learn more about the types of interactions initiated
through the components (Encounter, Gallery, People
Browser and Project Rooms) and whether they differ in
interesting ways. We are especially interested to learn
whether it is possible to enable unintended interactions in a
way that is useful and that strengthens the sense of
community among a distributed group. We would like to
compare Piazza-based unintended interactions to those that
occur among co-located groups to learn whether they
happen as frequently and serve a similar purpose.

In addition, we want to explore the following specific issues
raised by Piazza’s approach to community-oriented
communication.

Task-based encounters. Unlike previous systems,
unintended encounters in Piazza are based around tasks,
rather than locations. We would like to learn whether a
common task provides enough of a reason for people to
occasionally contact others, even if they are strangers. Just
as people routinely ask for help af strangers located near the
source of confusion (e.g. asking for help with a jammed
copier), we would like to know whether it is equally
acceptable to ask a stranger who is using the same on-line
application how to complete an unfamiliar task.

Scoping. Clearly, the Encounter and Project Room
Browsers will need to be scoped to include a reasonable
portion of the larger community. If all the Web browsers of
the world were to include Encounter and be scoped to the
world, then users would see far too many strangers every
time they looked at a popular page. On the other hand, the
scope of Encounter should not be so small that people rarely
mn into others and the~fore do not come to feel part of the
distributed community. We expect that different applications
and different data sources will be scoped di&xently, but we
need more experience to learn the best approach.
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Distributing information. We are interested to learn
whether disseminators of information will use Project
Rooms to announce their news and handle informal queries.
We also would like to learn whether an established on-line
forum for dispwsing information will change management’s
view of the value of organizing and spreading information.
If managers do not currently value networkers’ activities,
then they may consider Project Rooms an easier way to
“waste time.” Alternatively, Project Rooms may enable
networkers to formally document the value of their service.

Asymmetric interactions. To enable participation within a
large community, Piazza is designed to support people with
audio-video equipment, audio only, and perhaps even text-
only capabilities. However, we are curious whether this
arrangement will motivate people without video equipment
to acquire it. Our experience has been that, although many
people like video, they cannot justify its expense until they
see a particular need, and they often do not see a need
because they do not have the equipment. We want to see
whether asymmetric interactions make the need obvious.

In the future, we hope to explore these issues and others as
we complete Piazza’s development and study its use across
a broad community. We hope that Piazza will make a
significant step toward the difi5cult problem of enabling
lightweight, impromptu interactions among members of a
widely distributed organization.
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