
in
he
c
s
v
-

e
g

n
a
IM
ng
g

tr

a
u
s
e
is
IM
n
u
te
e
i

d
a

c
a
s
i
t
e

.
he
ht

-
an
tact

to
to

n-
ions
-
g
ith

to
k-
s-
.

e
n

d

IM
o

s
-

ers
en
ABSTRACT
ConNexus is a research prototype of an Instant Messag
(IM) system that is designed for use in the workplace. T
ConNexus interface reflects how the needs of workpla
users differ from what current commercial IM system
offer. ConNexus provides more awareness of others’ acti
ties to help find opportune times to contact them. It inte
grates with other workplace communication resourc
(phone, e-mail, on-line calendar, and desktop conferencin
to facilitate making contact through the appropriate cha
nel(s). The ConNexus interface provides the interaction
cues needed to help gracefully start, maintain, and end
conversations. Preliminary use experience with a worki
prototype affirmed many of the design concepts and su
gested future development in the user interface.

Keywords
instant messaging, awareness, use-centered design, dis
uted collaboration, computer-mediated communication.

INSTANT MESSAGING IN THE WORKPLACE
Instant Messaging (IM) systems enable computer users
stay aware of a selected list of users and immediately st
an interactive text chat with anyone on the list. The pop
larity of IM has been reflected by the number of IM system
offered recently (e.g., AOL Instant Messenger, Lotus Sam
time, MSN Messenger Service, ICQ). More interesting
the growing number of people that have been counted as
users. AOL Instant Messenger currently boasts 50 millio
registered users and a peak usage of over 2.4 million sim
taneous users [1]. The strategic value of IM in the compu
industry was demonstrated in the summer of 1999 wh
Microsoft and AOL clashed over access to users of the
respective IM systems [11].

IM use became popular primarily through services offere
by Internet Service Providers (ISPs) to computer users
home. Having discovered the value of using IM to conta
remote people from home, users began employing IM
work, where more and more teams are distributed acro
different sites. The popular press has noted this migration
IM use from home to work [7], and some research projec
have begun to explore the use of IM-like capabilities in th
1
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workplace (e.g., Bradner et al. [3], Churchill and Bly [4])
Early experience with IM at work suggests that some of t
advantages of IM, such as the immediacy of contact, mig
introduce too many unwelcome distractions at work [6].

We set out to identify the design implications for an IM sys
tem specifically tailored to the needs of the workplace. C
the benefits of shared awareness and immediate con
across distance be offered without increasing exposure
excessive distraction? Can transmitting the cues used
manage face-to-face interaction be applied to make IM co
versations easier to manage? We explored these quest
by studying how IM is used at work, designing an IM con
cept that reflects a workplace context, building a workin
prototype, and gathering some preliminary experience w
the use of our prototype.

OBSERVING IM USE IN THE WORKPLACE
We drew upon three sources of input to understand how
reposition IM technology to better meet the needs of wor
place users: previous research, visits to potential IM cu
tomers, and our own experience with current IM products

A Study of IM Use in the Workplace
Nardi et al. [13] conducted an observational study of th
use of IM in the workplace which identified some commo
patterns of use.

• Establishing contact—In the workplace, IM is often use
to make initial contact, but the interaction often transi-
tions to another communication channel (e.g., phone,
face-to-face, e-mail).

• Parallel communication—IM is often used as a parallel
channel in conjunction with the phone, especially
among subsets of people in a phone teleconference. 
is also used to negotiate interruptions with people wh
were already on the phone.

• Lightweight communication—IM is often used for more
lightweight, interactive, and expressive communication
in a way that complements other communication chan
nels (e.g., e-mail, phone, face-to-face).

Their study also revealed how concerned workplace us
are about being interrupted and interrupting others wh
initiating contact. One reason users liked IM is becau
they found it to be less disruptive than the phone. Still, th
did find a small percentage of users who resisted using
because of the distracting potential of having window
automatically pop open on their computer desktops.
ConNexus: Instant Messaging for the Workplace
John C. Tang, Nicole Yankelovich, James “Bo” Begole
tang@eng.sun.com, nicoley@east.sun.com, begole@eng.sun.com
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Visiting Potential IM Customers
We were involved with some visits to corporate customers
to understand what IM features they would like. As part of
each visit, they were interviewed about their current experi-
ences with IM use. These visits confirmed many of the
observations of the Nardi et al. research; IM is often used as
an initiating bridge to other media and as a communication
channel used in parallel with the phone.

Customers also pointed out concerns about the confidential-
ity of the messages. Since most of the commercial IM sys-
tems send the messages through the company firewall to a
centralized IM server and back (typically in clear text),
there is the potential that company-sensitive information
included in IM discussions could be accessed outside the
company.

Another practical issue our customers raised was interoper-
ability with other IM systems. Companies want to maintain
a secure IM system within the company, but they also want
to support IM interaction with their customers, partner
companies, or personal contacts. Unless everyone happens
to be using the same IM system, interoperability among the
different IM systems becomes an issue.

Reviewing and Using Existing IM products
Our own experience in reviewing and using some of the
existing IM products also led to some design observations.
Our work group is distributed between two sites (East and
West Coast) with a three-hour time difference between us.
These are the very conditions that make the awareness and
communication features offered by IM useful. Thus we
reviewed the IM systems not only as an academic exercise
but with the goal of finding a tool that we might use.

AOL Instant Messenger (AIM) is representative of what
current IM systems typically offer. AIM allows the user to
create a list of users to monitor if they are on-line or off-
line. Selecting a user’s entry reveals more information
about her availability (e.g., how long she has been online,
the duration of any idleness). Double-clicking on a user’s
entry opens a text chat window. Once an initiator sends a
message to a recipient, an IM window immediately opens
on the recipient’s computer screen. Messages appear in the
chat once the user sends it by pressing carriage return.

A commonly raised issue with the increasing popularity of
IM use at work is whether the messages are more distract-
ing than productive. We found having an IM window
immediately pop open on the screen on top of other win-
dows when receiving an IM to be too distracting for use in
the workplace. In the worst case, popping up a window may
reveal confidential information to others who may be able
to view the recipient’s screen.

Also, we found the conversation dynamics in IM to be awk-
ward. Immediately opening an IM window on the recipi-
ent’s desktop felt akin to barging in to someone’s office and
abruptly starting a conversation. Without any sense of
approach, the participants did not have an opportunity to
smoothly transition from mutually recognizing an intent to
make contact into opening a conversation (see Clark [5]).

Furthermore, when waiting for a reply to a message, it was
unclear if the other person was busy composing a reply, or

interrupted to work on other tasks momentarily. Endin
conversations usually required some explicit exchange
goodbyes, much like the telephone. Typing these goodb
exchanges felt clumsy, although many abbreviated conv
tions have become established (e.g., “c ya”, “gtg”). Also
AIM does not convey to the other IM participants when yo
have closed your IM window (thus ending your participa
tion in the conversation). Without any clear indication i
the interface, some users may think they are still in an I
conversation when others have already dismissed their
window.

DESIGN IMPLICATIONS FOR IM IN THE WORKPLACE
Based on these observations from research, customer vi
and our own experience, we focused on three design imp
cations for IM in the workplace: (1) providing the aware
ness to help people find opportune times to initiate conta
(2) integrating with other communication tools to affor
using the appropriate tool, and (3) designing the user int
face to more naturally support the process of starting, ma
taining, and ending communication. We also kept in min
the practical issues of message confidentiality and intero
erability requested by our customers.

One issue we wanted to address in our design was help
people find good times to make contact with others. Wit
out the awareness of others’ activities that is typical
shared by co-located workers, finding opportune times
make contact with remote colleagues can be a problem. O
group frequently encounters this issue, especially with t
three-hour time difference between our sites. We wanted
provide enough awareness information of others’ activiti
to help the user answer the question “Is now a good time
try to contact her?” This awareness involves not only know
ing when she is available in her office, but also when she
not already occupied in other communication activitie
Much as a glance into an office door reveals whether t
occupant is available for an interaction, we wanted to pr
vide those awareness cues for distributed users connec
by an IM system. Building on concepts explored in prev
ous research (Greenberg [8] and Isaacs et al., [10]),
applied them to the IM framework.

Upon finding an opportune time to make contact, w
wanted to make it easy to choose the appropriate commu
cation channel to employ. To do that, we integrated IM wi
other communication resources that are typically used
the workplace: e-mail, phone, on-line calendar, on-line co
porate directory, and desktop conferencing tools. Integr
ing IM with these tools enables the user to decide whic
communication channel would be appropriate to use duri
the course of the interaction. The CLUES work of Mar
and Schmandt [12] suggested taking advantage of all
communication information that the computer knows abo
to help provide users with a simple and effective interfa
for managing their communication.

We also wanted to make the process of starting, mainta
ing, and ending IM conversations natural and easy to ma
age. In contrast to having an instant message window p
up on your screen, we wanted to create an interface t
allowed both the initiating and receiving parties to fee
comfortable with the amount of disruption generated by
2
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IM request. Maintaining a quick and lightweight flow to IM
conversations was also important, especially since IM is
often used together with other ongoing communications,
such as phone conversations. We also wanted to provide a
more natural interface for ending IM conversations. We
tried to accomplish these goals by providing some of the
reciprocal cues that are used to mediate face-to-face inter-
action in the IM interface.

Some additional practical yet important design concerns
raised by our customers are the issues of message confiden-
tiality and interoperability in the workplace setting. By
building a prototype that workedwithin a company intranet,
we leveraged existing security mechanisms in the company
to keep IM conversations confidential. While we have not
yet dealt with interoperating with other IM systems, this
should be addressed by standards efforts such as the Instant
Messaging and Presence Protocol (IMPP) [9] currently
under development.

THE CONNEXUS USER INTERFACE DESIGN
The design implications from considering IM use in the
workplace led to the design of ConNexus. ConNexus stands
for ContactNexus, and is intended to be a central place to
manage communication contact with other colleagues
within the enterprise. (The name also lends itself to the slo-
gan: ConNexus—it connects us!) While we describe the
complete ConNexus design in this section, the working pro-
totype that we have implemented so far demonstrates only
the main features of the design (described in the Prelimi-
nary Use Experience section).

ConNexus comprises a few major components:

• Contact List—a selected list of colleagues for which
awareness information about their availability and on-
line communication activities are provided and through
which you can easily establish contact with them.

• Contact Toolbar—when you select a particular colleague,
this window pops up to give more detailed information
about his or her activities, and enables you to access the
communication channels for that person.

• IM text chat—an instant message text chat window that
provides an interface for gracefully starting, ending, and
managing IM chats.

Figure 1. The Contact List provides awareness for a list of
users by showing any computer input device idle time and
any communication activity indicators for each user.

Contact List
Figure 1 shows an example of a Contact List for a us
named John. This Contact List shows the selected user
whom John can maintain awareness and with whom he c
easily start communications. John specified the order
which these users appear when he set up the list. John
also chosen to show an entry for himself, which is kept se
arate up at the top of the list.

The appearance of the entry in the list provides more info
mation about each user:

• is the user logged in and using ConNexus?
• have the input devices (keyboard and mouse) been idle
• is the user engaged in any communication activities tha

the computer set up (shown by activity indicators)?
John’s entry is in black text, which shows that he is runnin
ConNexus and active on his computer (no idle time). Sin
he is not involved in any on-line communication activities
no activity indicators are displayed. Nicole’s entry show
that her computer’s input devices have been idle for 55 m
utes, and the activity indicator shows that her on-line cale
dar has a scheduled appointment during this time. Thus
is likely that Nicole is away at a scheduled appointment.

Jean’s entry has an activity indicator showing that she
currently involved in an IM with another user. If a user wer
involved in more than one IM at the same time, a corr
sponding number of IM activity indicators would be show
on her contact list entry. Bo’s entry shows that he is acti
on his computer, but not involved in any communicatio
activities.

Janak’s entry shows that he has logged out of his compu
His entry is in gray text (not black), and the icon shows th
he is not logged in to a computer on the intranet. The tim
and date stamp indicates when he last logged out. Ma
entry is also in gray, indicating that he is also not accessib
through ConNexus. The icon indicates that he is logged
at a computer, but does not have ConNexus running (th
ConNexus cannot be aware of his activities). The date a
time stamp indicates when he quit out of ConNexus.

Other activity indicators in the Contact List include show
ing if a user is currently on the phone (assuming there is
interface for integrating the computer with the telephon
or involved in a desktop conference (e.g., the SunForu
application-sharing program). The awareness informati
conveyed in the Contact List helps the user decide whet
now is a good time to attempt a contact with someone.
contrast with AIM, all this awareness information is contin
uously displayed in the Contact List without requiring th
user to select an entry.

Note that in the workplace, users tend to stay logged in
their computers throughout the day (if not longer). Th
transition highlighted in AIM when a user logs on to or of
from the ISP does not meaningfully indicate the availabili
of the workplace user. Input device idleness is a more te
ing indicator of whether they are actively working at the
computer. Thus, ConNexus displays input device (mou
and keyboard) idle time in the Contact List, and trea
becoming active (after being idle for more than 20 minute
as a transition similar to logging on to AIM.
3
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Contact Toolbar
Clicking on any user’s entry on the Contact List brings up a
Contact Toolbar for that user:

Figure 2. The Contact Toolbar provides more information on
a selected user: salient appointment information, any pend-
ing incoming communication from him, and a row of buttons
that activate communications resources with him.

The Contact Toolbar gives you more details about the activ-
ities of that user and gives you access to the communication
resources relevant to him or her. The example in Figure 2
shows that when John selects Bo, a Contact Toolbar for Bo
appears. At the top of the Contact Toolbar is one line of
information about the most salient appointment for Bo—
either an appointment that is scheduled to occur during the
current time, or the next appointment that is scheduled to
occur for the day, if there are any.

The next row of buttons shows any pending communication
directed toward John from Bo which John has not yet seen
or heard. The example shows two e-mail messages and one
voice-mail message from Bo to John that have not yet been
accessed. Attending to these pending incoming communi-
cations might be relevant before trying to contact Bo.
Clicking on the associated button would bring up an inter-
face to let John read those e-mail messages or listen to
those voice-mail messages.

The bottom row of buttons presents the relevant communi-
cation resources for Bo. Proceeding from left to right, John
can start an IM chat, call on the phone, start a SunForum
desktop conference, open an e-mail compose window,
browse the full version of Bo’s calendar, or access Bo’s on-
line directory card (which provides even more contact
information for him). We wanted to make it easy to choose
the appropriate contact channel by integrating the various
computer-mediated communication resources into the Con-
tact Toolbar. Once any of the tools in the bottom row are
selected, the Contact Toolbar is dismissed.

Getting peeked
When you select a user’s entry to bring up the Contact
Toolbar, that person is made aware of your interest in them
by seeing a peek animation appear next to the entry for you
in their Contact List and hearing an accompanying sound
(sounds will be described in more detail in the Transitions
section below).

Figure 3. When John brings up a Contact Toolbar for Bo, Bo
sees an animated peek icon next to John’s name.

This indication restores some of the reciprocity betwee
people trying to establish communication that is typical
lost among distributed groups. Bringing up the Conta
Toolbar reveals more information about a user, and oft
forecasts that you are about to initiate some sort of comm
nication to that user. Thus, ConNexus conveys that “sen
of approach” by indicating to the user that you are “pee
ing” at them.

IM text chat
In redesigning the interface for IM, we focused on the fo
lowing issues:

• Reducing the potential disruption of IM by giving recipi-
ents of a message some ability to preview what the m
sage is about, with an option to gracefully ignore it.

• Giving IM participants clear cues about when you are
mutually engaged with others in an IM conversation, s
you can start and end conversations more gracefully.

• Keeping the IM conversation lightweight and efficient.

The ConNexus design tries to address these issues by
viding some of the reciprocal awareness cues among
participants that people use when managing face-to-fa
interaction.

Initiating an IM chat
Choosing to launch an IM chat from the Contact Toolba
(or, as an accelerator, double-clicking on a user’s entry
the Contact List) starts an IM chat with that user. An IM
window pops up and an IM activity indicator also appea
beside your entry in everyone’s contact list. The IM win
dow has a region that displays the interactive chat, an
text input field below that for typing your input to the cha
(see Figure 4). When the IM window first pops up, th
background color of the chat region is in gray, indicatin
that the person you initiated the message with has not
joined in the chat (i.e., he does not yet have the IM windo
open on his screen). Once the selected user joins the c
the background of your IM chat region changes from gra
to white, indicating that you are mutually engaged in an I
conversation.
4
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Figure 4. When John starts an IM chat with Bo, the chat
region initially has a gray background until Bo joins the chat.

To enter text into the chat region, you type into the text
input field at the bottom. The text gets inserted into the text
chat region character-by-character, so that the others
engaged in the chat see it appear in their IM windows as
you are typing.

Figure 5. Once an IM chat has at least two participants, the
chat region background turns from gray to white, to indicate
that the participants are mutually engaged in an IM chat.

This character-by-character approach contrasts with ma
commercial IMs that only display your input to the text cha
after you have ended with a carriage return. One proble
experienced with that model is that other users cannot te
you are in the process of responding (and should thus w
or are attending to something else (which commonly occu
in IM conversations). Showing the text input character-b
character allows other users to see that you are in the p
cess of composing a response and can even increase
efficiency of IM chat by allowing them to anticipate the
intent of the text before it is actually completed.

This increased efficiency can be even more important in I
use in the workplace, where it is often used in parallel wi
the phone. Our experience is that seeing the IM respon
as they are being typed helps us keep up with the real-ti
conversation happening concurrently over the phone.

Receiving an IM chat
When an IM chat is started with a user, he gets the peek a
mation from the initiator of the message (if he had no
already gotten a peek) and an IM activity indicator an
sound. The IM indicator (shown in Figure 6) has a red hig
light around it, indicating that this IM request is directed a
the recipient, and is awaiting his response to either join
ignore it. The red highlight appears as soon as the IM ch
initiator has started typing some text into the message.

If the user wants to join the IM chat, he double-clicks o
the entry of the person initiating the message. This brin
up the IM window for him (and also turns the initiator’s IM
chat region background from gray to white, indicating th
the IM chat has been joined). Also, the red highlight aroun
the IM indicator goes away, as the IM request is no long
pending. Text into the IM chat region is entered in the sam
way as for the initiator.

The recipient can also choose to ignore the IM request.
this point, he has only gotten a peek in his contact list a
heard a sound, so the potential disruption has been m
mized. Alternatively, the recipient of an IM request can g
a preview of the incoming message to help decide wheth
to respond to it.

Figure 6. When receiving an IM request, the user can posi-
tion the mouse over the requester’s entry to get a Contact
Preview of the incoming message.
5
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By positioning his cursor over the requester’s entry in the
Contact List, he can get a Contact Preview—a roll-over
pop-up that displays a time stamped line of the most recent
text entered into the message at that point. The Contact Pre-
view shows the text currently being entered into the text
input field (up to the point that the Contact Preview was
opened). If the initiator has already pressed carriage return
without starting to type anything new in the text input field,
then the text just entered is displayed. The Contact Preview
allows the recipient of the IM chat to preview what this
message is about, and thus decide whether he wants to join
the IM chat or not. The user can double-click to join, or
choose to ignore the IM request.

Ending an IM chat
Without the non-verbal cues that face-to-face conversants
use to subtly indicate their intent to draw a conversation to a
close, we found ending IM chats to be awkward. Even with
the abbreviated goodbye exchanges that have developed,
we found ending IM conversations to be somewhat clumsy
and tedious because they had to be typed out. The Con-
Nexus IM offers an interface to help facilitate gracefully
ending chat conversations.

The IM window has a “Goodbye” button at the bottom that
allows users to convey their intent to end the conversation
without abruptly disconnecting the chat. When a user
presses Goodbye, the “leave-taking” process begins by
printing a message into the chat tailored with that user’s
name (“**Bo waves goodbye”) followed by a series of dots
of diminishing size. This starts a countdown, currently set
to 7 seconds, where a new dot is displayed every second,
and the decreasing size of the series of dots helps the user
predict when the countdown will expire. This conveys that
you would like to take leave of the conversation, but keeps
the connection active during the countdown.

Figure 7. Pressing the “Goodbye” button starts the leave-
taking process by printing a message and starting a short
countdown, indicated by a series of diminishing dots.

This process affords anyone else in the chat an opportun
to raise any last-minute issues before being disconnected
the countdown expires, a time stamp indicating what tim
you left the conversation is displayed in the text chat regio
and after a short delay, your IM window closes.

If any of the other participants want to continue the conve
sation, however, they are still free to type in text, whic
would appear in the IM window as usual. You can abort th
countdown by pressing the “Rejoin” button (which replace
the “Goodbye” button when it was pressed) or simply typ
ing into the text input field of the IM window to resume the
conversation. The system prints a message that you h
rejoined the chat, and the conversation continues. T
interface tries to reflect what happens when ending a co
versation in face-to-face conversation where one particip
can indicate their intent to end the conversation and st
walking out the door. This move can effectively close th
conversation, or the other person can still easily restart
conversation, diverting their partner from leaving. Our ea
lier experience with the Montage video glancing syste
(Tang et al. [14]) suggested the need for affording th
leave-taking process before terminating the connection.

Note that any user also has the option of not pressi
“Goodbye” to keep her IM window up, even after all othe
participants have left the chat. Keeping the IM windo
around even after everyone else has left can be helpfu
there is information (e.g., URL, e-mail address) that wou
be useful to access later. To clearly indicate that the use
no longer connected with anyone else, the background
her chat region is changed from white to gray.

Transitions
Besides knowing the current status of each user, peo
often want to be aware of certain transitions in other
activities (e.g., logging in, becoming active, initiating a
IM to you). In addition to the sounds that most commerci
IM systems offer, these transitions are highlighted in Co
Nexus through animations and persistent entries in a sta
footer.

Figure 8. The status footer keeps a short history of status
messages. Note the silhouette is actually an animation mov-
ing toward the right to show that Max is logging out.
6



le
-
a-

ory
ur
n-

nt
e
ail.
di-
for-
cts

xt
or
he
ad
-

d-
ts

the
ht
we

s.
yed
tra-
r
ry
atic
le-

re-
n-

oss
e

or
he

e-
at
esk
ill
e-
e
s it
en
ld
not
ll
ct

lel
by-
o-
For example, if Max logs out of his computer, a corre-
sponding sound will play (indicating that a user has logged
out), an animation of a silhouette “leaving ConNexus” will
be shown on Max’s entry, and the status footer at the bot-
tom of the window will indicate that Max has logged out.
Our experience with IM use indicates that users often
become aware of these transitions from the associated
sound, but may not be able to immediately see what transi-
tion occurred. Their IM window may be buried under other
windows or displayed in another “virtual” desktop. Thus, it
is important to have some longer-lasting indications of the
transition, such as an animation that takes a few seconds, or
a status message that persists. Besides the peek animation,
we designed an animation for logging out (silhouette exit-
ing to the right on the user’s contact list entry) and logging
in (silhouette entering from the right).

In addition to the animations, ConNexus displays a text
message in the status footer describing the transition event.
As shown in Figure 8, the drop-down menu widget in the
status footer allows users to review a short history list of the
transition messages, in case they missed one before it was
overwritten by a subsequent message.

Transitions are also accompanied with a sound. A different
sound is associated with:

• logging in (to both ConNexus and the computer)
• logging out (of both ConNexus and the computer)
• peeking at you
• unpeeking at you
• sending an IM to you
• becoming active after being idle for more than 20 minutes

The sound conveys what kind of transition occurred while
the activity indicator, animation, and status footer message
in the Contact List indicate which user is associated with
the transition. We used musical sounds that were intended
to be minimally disruptive.

Another concern with IM use is staying aware of any transi-
tions that occurred while you were not attending to Con-
Nexus (e.g., out of the office, logged out of ConNexus). If
you have not been running ConNexus or have been idle for
more than 20 minutes, any transition sounds that occurred
during that absence that are still pending are replayed when
you become active in ConNexus. Only one sound per tran-
sition type is played to signal that a certain event occurred
and prompt you to visually check your ConNexus window
for more details. Sounds for transitions that are no longer
pending would not be played (e.g., if someone peeked and
unpeeked at you while you were gone, or someone started
an IM chat to you, but then canceled it).

PRELIMINARY USE EXPERIENCE WITH A PROTOTYPE
To get some early use experience with the ConNexus
design concepts, we extended an academic IM system
(PEPPER from Virginia Tech) to create a working proto-
type that demonstrated an initial set of ConNexus features.
The working prototype that we have implemented so far
focuses on the subset of our ConNexus design that distin-
guishes it from existing IM systems.

The current prototype displays logged in/logged out, id
time, and IM activity indicators in the Contact List. Transi
tion events in the Contact List are accompanied by anim
tions and sounds. It does not show a status footer or hist
list, and has no mechanism for managing who is on yo
contact list (any and all people who connect to the Co
Nexus server appear on everyone’s Contact Lists).

In the Contact Toolbar, the one line of salient appointme
information is implemented, as is integration with all th
communication resources except the phone and voice-m
While we did implement the unread e-mail messages in
cator, this feature had to be removed because the per
mance was too slow and had other undesirable side effe
on the user’s e-mail reader.

The interfaces for peeking, starting, and ending IM te
chats (with the white and gray background indicators f
mutual engagement) were all implemented (except t
goodbye interface only had a series of ‘*’ characters inste
of diminishing dots). IM text input was transmitted charac
ter-by-character.

Our working prototype allowed us to get early user fee
back on many of the novel ConNexus design concep
before building a complete system. We have been using
ConNexus prototype among ourselves for about eig
months, and have added two other research colleagues
have been working closely with for the past two month
We recently added a third research colleague, and deplo
a separate ConNexus server to a group of three adminis
tive assistants who are less closely affiliated with ou
research. While this should only be considered prelimina
use experience (and we plan to conduct a more system
study) we have already learned some lessons and imp
mented some changes to ConNexus.

Reflections on Our ConNexus Usage
Overall, we feel like we have come to depend on the awa
ness that ConNexus provides to help us time when to co
tact each other. This awareness is especially useful acr
the three hour time difference, to notice when people com
into the office (on the West Coast), when people leave f
and come back from lunch, and when people leave t
office (on the East Coast).

Much of the benefit from ConNexus comes from the awar
ness in the Contact List, without using the IM text chat
all. We use the awareness of when people are at their d
to time when to place a phone call to them, which is st
done manually by dialing the phone since it is not yet int
grated into ConNexus. A telling indication of our relianc
on ConNexus arises when a (yet unresolved) bug cause
to erroneously report someone as logged out, even wh
she is logged in and actively using her computer. We wou
not bother to attempt a phone call, assuming that she is
available, only to discover (by receiving e-mail or a ca
from her) that ConNexus is misbehaving and she is in fa
available and in some cases even waiting to get a call!

We have also found the IM text chat to be a useful paral
channel during phone teleconferences. The character-
character display of the text helps us keep up with the ong
7
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ing phone conversation while “passing notes” among our-
selves in a timely way over ConNexus.

While the ConNexus design aims to be the single point of
contact for all workplace communication, the working pro-
totype falls short of that goal primarily because of the lack
of telephony integration. Thus, conversations that start in
IM and migrate to the phone have to be dialed manually,
taking us “out” of ConNexus. Consequently, any additional
media transitions (e.g., adding desktop conferencing) tend
to also happen outside of ConNexus. While the working
prototype has enabled us to experience a workplace IM sys-
tem, it has not yet given us any indication of how successful
our design is at integrating all workplace communication.

We recently instrumented the ConNexus prototype to log
its usage. We reviewed the logs for the three authors of this
paper for ten working days that were “typical” (i.e., days
where we were all in the office but were not doing demon-
strations to new users or visitors). Although very prelimi-
nary data, the logs do suggest some patterns and provide
some evidence for our perceptions of ConNexus use.

One overall observation is that while the three of us run
ConNexus continuously, we only logged 23 IM chats
among the three of us over the ten days. This relatively low
usage of IM (less than one IM per person per day) is consis-
tent with our perception that we rely largely on the aware-
ness that ConNexus offers independent of using IM chat.

Over the ten days, John initiated ten IM chats, Bo initiated
six, and Nicole initiated five. The median duration of the
IM chats was 59 seconds, indicating that IM chats tended to
be short conversations. The longest recorded chat was
14:33, which occurred when John started an IM chat with
Bo, then called him using the phone and left the IM open
(even though it was not being used). All of the IM chats that
Nicole initiated occurred while she was also on the phone.

Clearly more data collection and analysis are needed, but
the data do support the perceptions that the benefits of
awareness can be experienced independent of IM chats, IM
chats are short, and IM chats are often held concurrently
with phone conversations.

Design Changes
One of the early things we learned from using ConNexus
IM text chat among ourselves is that having your typing
appear in the text input field while being echoed character-
by-character into the IM chat region at the same time was
potentially distracting. Some users became more self-con-
scious by seeing their typing appear in two places at once,
leading to more typing errors.

To minimize this distraction, we changed the text appearing
in the text chat region to a light gray color, as shown in Fig-
ure 9. Once you press carriage return in the text input field,
the input field is cleared, the text in the chat area turns
black, and you can no longer edit that text utterance.

Our experience with IM use indicates that some IM conver-
sations become attended to intermittently. Thus, we plan to
include an Alert button on the IM window that generates an
alert signal (e.g., play a sound, flash window) at all the IM
participants’ computers to regain their attention.

Figure 9. Revised IM window with grayed out text echoed in
the chat region, an Alert Button, and integrated communica-
tion tools.

We have also come to realize that our integration of t
communication resources into the Contact Toolbar does
fully address the issue of using IM to bridge to other com
munication channels. While the Contact Toolbar allows yo
to choose which communication tool you would like to ini
tiate with another user, it goes away once a user selec
tool. Yet, users often start an interaction in IM chat, the
move to another or additional communication channe
(e.g., move to phone call, add desktop conferencing). Th
in addition to being available on the Contact Toolbar, th
buttons for those communication resources (e.g., pho
desktop conferencing, e-mail) should also be available fro
the IM window itself.

Our deployment to the administrative assistants demo
strated how our model of peeking was potentially confu
ing. They did not find it useful to know when people wer
simply bringing up the Contact Toolbar on them, and we
confused about how someone peeking them was sepa
from actually receiving a communication from them. Whil
we initially thought that such awareness was useful in ma
aging how much access others have to more detailed inf
mation about you, we have come to reconsider that des
based on our early user experience.

We have since revised the meaning of peeking to conv
that the person is about to initiate some communicati
with you, rather than bringing up the Contact Toolbar o
you. This meaning of peeking gives you a sense
approach of some imminent contact. For example, if som
one initiates an IM chat with you by double clicking on th
entry for you in her contact list, you will immediately get a
peek sound and animation by her name (approach). O
she actually starts typing something into her IM window
you will then get an IM sound and highlighted pending IM
activity indicator by her name (contact).
8
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Similarly, if she were to use the Contact Toolbar to place a
phone call to you, the peek would occur when she pressed
the phone button (approach), but the phone activity indica-
tor would appear after the phone had been dialed and the
phone started ringing (contact).

This change means that you are no longer aware of when
people access information about you through the Contact
Toolbar. Our use experience suggests that being aware of
that activity was not meaningful, and potentially confusing
relative to the other activities that ConNexus monitors.

FUTURE WORK
Although we have already learned much from our experi-
ence with the ConNexus prototype, there is much more
work we would like to do on this project. As mentioned ear-
lier, we would like to do a broader deployment of Con-
Nexus for a more systematic study. We would like to deploy
it among a more detached group of people (those who
would not be influenced by working affiliations that they
have with our group). We would also like to get a sense of
how the ConNexus concepts work in a larger scale deploy-
ment. Many issues about the use of IM may be different
when more than a handful of people are using it. We would
like to more systematically study people’s reactions to Con-
Nexus, assess whether it increases their effectiveness in
establishing contact with others, and gain more experience
with the usability of the user interface. It would be interest-
ing to compare how people use ConNexus with earlier
research on the use of existing IM systems [13].

Up to now, we have focused on designing and implement-
ing the novel features in ConNexus. As a result, some basic
functionality, such as Contact List management, configur-
ing sounds associated with transition events, and other “do
not disturb” availability states, are not yet designed. Our
experience especially highlights the need to support multi-
way IM chat. Consistent with the research by Whittaker et
al. [15], we found that many informal conversations that
start with two people grow to more than two before they are
completed. We need to include such basic functionality into
the design of ConNexus.

Of course, we would like to implement the full ConNexus
design. Before that can be done, we need to re-architect the
implementation of ConNexus, both to address some reli-
ability issues that we are currently experiencing, and to
allow us to explore some features that cannot be supported
in the current architecture. While we would like to reuse the
infrastructure of an existing commercial IM system, we
have found that characteristics of those message protocols
make them impractical for our design. The main issue is
that ConNexus sends messages character-by-character
whereas most existing IM protocols package an entire mes-
sage as a unit. While the ICQ system does offer a charac-
ter-by-character mode, its protocol is not publicly available.
We would rather not package each character into a “whole”
message because that would waste network resources and
incur processing overhead, which would degrade the imme-
diacy of the user experience. Such costs are even more crit-
ical for implementations on wireless networks and small
devices, which we plan to explore in the future.

Therefore, the protocol of our next implementation wi
include astreamingmessage capability that transmits me
sages character-by-character more efficiently than our c
rent prototype. Support for streaming messages should a
be considered in the current discussions on establishing
protocol standards and interoperability.

We would also like to explore integrating voice commun
cation, perhaps by some combination of computer-te
phony integration and voice over data networks. We wou
like ConNexus to handle the range of communication cha
nels, regardless of what underlying media or device is us
to make the communication. This integration is crucial fo
making ConNexus much more than just a workplace I
system, but one that manages all of the communication
the workplace.

We would also like to gracefully handle multiple log-ins to
ConNexus. In the workplace, we expect it to be fairly com
mon to stay logged in to ConNexus from the computer
your office while also logging in from other locations (e.g
from home during the evening, from another terminal loc
tion, from a wireless PDA device that you take with you t
meetings). We would like ConNexus to handle multipl
log-ins gracefully and meaningfully, without adding multi
ple entries of you into others’ Contact Lists. For example,
you have left yourself logged in to ConNexus from you
office computer but are currently active on your comput
at home, ConNexus should direct any attempts to cont
you to your home computer, rather than your office com
puter. Furthermore, ConNexus should report awarene
information (e.g., idle time, communication activities
based on your activity on your home computer, not the id
computer in your office.

Another area to explore is connection with wireles
devices. Previous research by Bellotti and Bly [2] demo
strated how people’s mobility gives rise to the need to co
laborate with others beyond when they are at the
computer desktops. We expect more usage of wirele
devices that have some connection to the computer netw
(e.g., cell phones, PDAs, two-way pagers). We would lik
ConNexus to be able to manage awareness and commun
tion to these devices. For example, a user at a desktop c
puter ought to be able to notice that another user
available through a cell phone and place a call to there. T
ConNexus interface that appears on these wireless dev
would look very different from what appears on a deskto
computer. These devices have more limited screen sp
and are used very differently (e.g., looked at very interm
tently rather than the more continuous use of desktop co
puters).

Furthermore, figuring out what kinds of awareness inform
tion is appropriate to transmit from wireless device users
also an interesting design issue. For example, if you a
using a cell phone or wireless PDA away from your com
puter desktop, you may want to invoke a different filterin
mechanism for who has access to you and what informat
about your whereabouts you make available to othe
Designing appropriate ways to interact with people usin
wireless devices presents some interesting user interf
design issues.
9
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The ConNexus design explores ways to integrate awareness
information and communication resources to help work-
place users manage their contacts with other people.

• The Contact List provides awareness of others’ availabil-
ity and communication activities to help find opportune
times to contact them.

• The Contact Toolbar integrates workplace communication
resources (IM, phone, e-mail, on-line calendar, and
desktop conferencing) to facilitate making contact
through the appropriate channel(s).

• The IM text chat interface applies the ways people use
interactional cues in face-to-face interactions to help
users gracefully manage IM conversations.

Our preliminary use experience suggests that the design
concepts expressed in ConNexus are promising. We are just
approaching the point where we could deploy and system-
atically study the use of the ConNexus working prototype
to gain a deeper understanding of how people use it and
how its design could evolve. We also look forward to
expanding ConNexus to include other devices not anchored
to the computer desktop.

ACKNOWLEDGMENTS
We thank our summer interns, Janak Bhalodia and Max Van
Kleek, who contributed to the implementation of the Con-
Nexus prototype. We are grateful to Philip Isenhour at Vir-
ginia Tech, who implemented PEPPER and granted us
permission to extend it for our use. We thank our early
users of ConNexus, who have had to bear with bugs and
frequent software updates to help us use the code. Bonnie
Nardi and Steve Whittaker gave us many valuable insights
on this work and earlier drafts of this paper.

REFERENCES
1. AOL press release—http://media.web.aol.com/media/

press_view.cfm?release_num=25100438&title=AOL,
April 10, 2000.

2. Bellotti, Victoria, and Sara Bly, “Walking Away from
the Desktop Computer: Distributed Collaboration and
Mobility in a Product Design Team”,Proceedings of the
Conference on Computer-Supported Cooperative Work
(CSCW) ‘96, Boston, November 1996, pp. 209-218.

3. Bradner, Erin, Wendy A. Kellogg, Thomas Erickson,
“The Adoption and Use of ‘BABBLE’: A Field Study of
Chat in the Workplace”,Proceedings of the European
Conference on Computer-Supported Collaborative
Work (ECSCW ‘99), Copenhagen, September, 1999, pp.
139-158.

4. Churchill, Elizabeth F. and Sara Bly, “It’s all in the
words: Supporting work activities with lightweight
tools”, Proceedings of GROUP ’99, Phoenix, Novem-
ber, 1999, pp. 40-49.

5. Clark, Herbert H., “Chapter 18: Language Use and La
guage Users”,The Handbook of Social Psychology,
Gardner Lindzey and Elliot Aronson (Eds.), New York
Harper and Row, 1985, pp. 179-229.

6. Deckmyn, Dominique, “Valuable tool or distraction? IT
debates merits of instant messaging”,Computerworld,
July 12, 1999, Vol. 33, No. 28, p. 1.

7. Derfler, Jr., Frank J., “Instant Messaging: Chat Goes
Work”, PC Magazine, Vol. 19, No. 2, January 18, 2000,
pp. 82-89.

8. Greenberg, Saul, “Peepholes: Low Cost Awareness
One’s Community”, Companion Proceedings of the
Conference on Computer Human Interaction (CHI) '9
Vancouver, April 1996, pp. 206-207

9. Instant Messaging and Presence Protocol (IMPP)
http://www.ietf.org/html.charters/impp-charter.html

10. Isaacs, Ellen A., John C. Tang, and Trevor Morri
“Piazza: A desktop environment supporting impromp
and planned interactions”,Proceedings of the Confer-
ence on Computer-Supported Cooperative Wo
(CSCW) ‘96, Boston, November 1996, pp. 315-324.

11.Kong, Deborah, “No truce in AOL, Microsoft war”,San
Jose Mercury News, July 27, 1999.

12.Marx, Matthew and Chris Schmandt, “CLUES
Dynamic Personalized Message Filtering”,Proceedings
of the Conference on Computer-Supported Cooperat
Work (CSCW) ‘96, Boston, November 1996, pp. 113
121.

13.Nardi, Bonnie, Steve Whittaker, Erin Bradner, “Interac
tion and Outeraction: A Study of Instant Messaging
the Workplace”, submission to CSCW 2000.

14.Tang, John C., Ellen A. Isaacs, and Monica Rua, “Su
porting Distributed Groups with a Montage of Light
weight Interactions”,Proceedings of the Conference o
Computer-Supported Cooperative Work (CSCW) ‘9,
Chapel Hill, NC, October 1994, pp. 23-34.

15.Whittaker, Steve, David Frohlich, and Owen Daly
Jones, “Informal workplace communication: What is
like and how might we support it?”,Proceedings of the
Conference on Computer Human Interaction (CHI) ‘94,
Boston, MA, April 1994, pp. 131-137.
10


	ABSTRACT
	Keywords
	INstant messaging in the workplace
	observing im use in the workplace
	A Study of IM Use in the Workplace
	Visiting Potential IM Customers
	Reviewing and Using Existing IM products
	Design Implications for IM in the workplace
	The ConNexus User Interface DESIGN
	Contact List
	Contact Toolbar
	Getting peeked

	IM text chat
	Initiating an IM chat
	Receiving an IM chat
	Ending an IM chat

	Transitions
	Preliminary Use Experience with a prototype
	Reflections on Our ConNexus Usage
	Design Changes
	Future work
	ACKNOWLEDGMENTS
	REFERENCES
	ConNexus: Instant Messaging for the Workplace

