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This paper explains the concept, main functions, services, and other aspects of the
Chocoa Communicator, which is a new communication system based on text commu-
nications and making the user aware of the existence and activities of others connect-
ed to the network.  By providing “awareness information,” a user can confirm at a
glance whether the status of another person is, for example, “on-line,” “off-line,” or
“do not disturb” and so can select the most appropriate mode of communication.  The
text element incorporates machine readability, allowing the system to easily increase
the value of communication through tie-ups with existing information processing tech-
nologies such as a WWW or database retrieval.

1. Introduction
It has been 120 years since the telephone ap-

peared as a communication medium, and in that
time it has come to be used not only as a means of
transmitting information but also as a means of
communicating emotions.  However, our way of
contacting people on the phone has changed very
little.  Whether we are making a business appoint-
ment or checking to see how a friend is feeling, we
usually make a call without knowing for sure
whether the person we are calling is available.
This does not present a problem if the person we
are calling is available.  However, if the person is
not available and somebody else answers the call,
not only have we wasted our own time, but we
have probably inconvenienced the call answerer
as well.

When the user of a communication system
learns the status of a person on the other side of
the communication medium, the user is said to
obtain “awareness” of that person.  Since about
1990, there has been considerable research into
how awareness can be used to make groupwork
more dynamic in office environments.1)  ICQ

(“I Seek You,” http://www.icq.com), which is said
to have over 500 million registered users, is a well-
known example of a practical service that uses
the awareness principle.  This type of service was
originally used for chats (real-time discussions via
networks) and for finding people to play on-line
games with; but more recently it has gained at-
tention as a service for arranging business
meetings.  Fujitsu Laboratories has also been
conducting research in this field, having realized
the importance of awareness.2)

Our Chocoa (CHat Oriented COmmunication
Augment) Communicator is an awareness-based
communication system that applies the special
features of the new and growing trend known as
“text communication.”  By providing awareness
information via continuous packet communication
connections,3) Chocoa Communicator enables us
to confirm the status of the person we are calling
in advance.  Because of this feature, Chocoa
Communicator can be considered to be a commu-
nication medium that suggests a new etiquette of
communication.

This paper describes the Chocoa Communicator.



155FUJITSU Sci. Tech. J.,36, 2,(December 2000)

T. Matsumoto et al.: Chocoa Communicator – A New Communication System Based on Awareness and Text Communications –

2. Service features
Figure 1 shows some typical uses of Chocoa

Communicator.  The most notable feature of this
system is that the users can communicate while
confirming the current status of the other people
connected to the network.  In this way, the users
have the feeling that they are working together
in the same room even when they are in separate
locations.  The authors refer to this type of envi-
ronment as a “shared virtual space.”

Figure 2 shows the communication window
of Chocoa Communicator Client (CHOCOLAT)
and some examples of operations that can be per-
formed in it.  The icons in the Awareness window
display the current status of the users that are
logged into the same channel.  Each channel is a
type of conference room.  The users set their own
status (e.g., “on-line,” “off-line,” or “do not disturb”),
then the status is transmitted in real time to the
other users and reflected as an icon on their
screens.  In this way, users can confirm the status
of other users at a glance.

The Message window in Figure 2 displays the
comments of users who have logged into this chan-
nel in the order in which they were transmitted.

This allows real-time information sharing that
would be impossible with ordinary e-mail.  For
example, it enables real-time debates and Q&As
within the group and real-time sharing of infor-
mation such as departmental notices, the latest
product information, and emergency information
on bugs related to software development.  In ad-
dition, users can display the same page on
everyone’s browser by posting a Uniform Resource
Locator (URL) instead of a message or they can
instantly transfer a file by dragging and dropping
it to the intended receiver’s icon.

3. System specifications
3.1 System configuration

Chocoa Communicator is comprised of the fol-
lowing three elements:
1) Server (CHOCOS: CHOcoa COmmunicator
Server)

The server is based on the Internet Relay
Chat (IRC) protocol, which is prescribed in
RFC1459 and is written in Java.  The services can
be expanded using servlets.  The server has a built-
in WWW server for server management.
2) Client (CHOCOLAT)

Each client is a dedicated CHOCOS applica-
tion program that runs on Windows.  The clients’
features include graphical display of awareness
information, user authentication via “Challenge
& Response, ”message encryption, and automatic
transmission of awareness information via key-
board sensing.

CHOCOA: CHat Oriented COmmunication Augment
CHOCOS: CHOCOA Communicator Server

Shared virtual space

Good! Matsuda-san
is on the net.

Oh, Okuyama-san
isn't in the office now.
I'll send a message to 
his mobile station.

Hi Navi.  Give me 
the names of some 
good hotels.

CHOCOLAT
& CHOCOA CHOCOS

Directory 
server with
authentication

Kawasaki

Akashi Mobile
station

Software
robot (Navi)

Internet/
intranet

San
Jose

Okuyama

Matsuda

Morishita

Matsumoto

Figure 1
Typical uses of Chocoa Communicator.

Sharing a Web page

Message window
Awareness window

Simple file transfer (drag & drop)

Figure 2
Communication window of CHOCOLAT.
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3) Applet version client (CHOCOA APPLET)
This is a JAVA APPLET version of CHOC-

OA, which is a free version of the IRC software
used via the built-in CHOCOS WWW server.  As
long as a Web browser is available, CHOCOA
APPLET enables real-time communications with
no need for any installations.

3.2 Server (CHOCOS)
Figure 3 shows the system configuration.

The system is a client-server system centered
around an IRC core developed by Fujitsu Labora-
tories.  It has the following features:4)

1) Multi-platform
Because the server software is written in

Java (Java2 compatible), it can be run on a vari-
ety of platforms, including Windows95/98/NT and
UNIX (Solaris2.5.1 or later).  In the future, it will
also be compatible with Windows2000, Linux, and
FreeBSD.
2) Based on IRC standard protocol

Because the server is based on the Internet

standard IRC protocol, interoperability with free
IRC servers (IRCDs) is possible.
3) User authentication

To ensure worry-free applications even in op-
erations on intranets and extranets, the system
prevents impersonation by adopting a personal
authentication function that is tied into a
Light-weight Directory Access Protocol (LDAP)
authentication server.
4) Message encryption

By encrypting the messages exchanged
among clients, the system prevents unauthorized
access to messages by persons other than the par-
ties concerned (i.e., the users of CHOCOLAT).
5) Customization via servlets

The server functions can be expanded and
customized through software plug-ins known as
“servlets.”  Using such a function, a software ro-
bot called an “agent” can be stationed on the server
to provide services.  There are several types of
agents, for example, search support agents, which
support searches on the Internet; file holder

HTTP
Other servers • Account registration

• Server administration

• Messages/files

Profile manager CA manager Servlet

CHOCOA
APPLET

Channel agent

IRC core HTTP I/FAuthentication
module

• Authentication information
• Awareness information

CHOCOA
APPLET

IRC

Web browser

LDAP server

Java VM

CHOCOS

CHOCOLAT

Encryption/decryption

Extra-CA (Bot)

LDAP

User profile

User profile

• Employee No.
• Password

Figure 3
System configuration.
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agents, which accept files on behalf of users while
they are away on business trips or otherwise un-
available; conversation log agents, which make
logs of conversations on a given channel; and mes-
saging agents, which transfer messages via mobile
stations and other devices.
6) Fully-developed operation management sup-
port functions

General users can apply for an account, reg-
ister a new channel, and make a number of other
settings via their Web browser.  Server adminis-
trators can also monitor information internal to
the server and carry out server management via
a Web browser.
7) Scalability

The system can support approximately 1000
simultaneous log-in users per server.  With
server interconnections, it can support simulta-
neous communications among approximately
50 000 users.

3.3 Client (CHOCOLAT)
CHOCOLAT is a dedicated client for CHOCOS.

It runs on Windows (Windows95/98/NT) and has
the following features:5)

1) Awareness icons
Awareness icons indicate the status of other

users (“on-line,” “off-line,” “business trip,” “do not
disturb,” etc.).  The system also senses the status
of a given PC’s keyboard or mouse and automati-
cally advises others of the user’s status.  For
example, if there has been no keyboard input for
a specified period of time, the user status is auto-
matically changed from “on-line” to “off-line;”
conversely, if there is a keyboard input in the “off-
line” status, the status is automatically changed
back to “on-line.”  The awareness information is
transferred in XML format.  Figure 4 shows a
detailed user information view of CHOCOLAT.
2) Instant messages (chat)

Based on the IRC protocol, the system allows
users to transmit short messages in real time in
the same way as regular chat-client software.  The
messages exchanged within a given channel are

shared by all participants on that channel.  Mes-
sages are input and displayed using the message
window.
3) Tool pallet

If the communication window shown in
Figure 4 was displayed all the time, it would get
in the way of other work.  To prevent this, we have
prepared a tool pallet (Figure 5) on which icons
for frequently accessed users and channels can
be registered.  Because the registered icons change
in real time based on the status of the users or
channels, it is possible to maintain a grasp on such
status items even while doing other work and to
quickly start communications as the need arises.
4) WWW links

Using a single quick operation, a user can

Set user's own
status 

Write user's memo 

Pop-up channel
list window

Pop-up event list window

Buddy list
(shows others' 
 awareness information) 

Terminate
CHOCOLAT

Pop-up messaging
window

Pop-up channel
monitoring window

Figure 5
CHOCOLAT tool pallet.

Status &
nicknames

"Now
using PC"
status
"Off-line"
status

"Do not
disturb"
status

Real
names

Destinations Memo area

User's own status
("I'm here")

Figure 4
CHOCOLAT detailed user-information view.
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send the URL for a Web page the user is current-
ly viewing in the form of a message.  When the
message is received, a browser link function au-
tomatically displays the page for the URL on the
receiver’s browser.  URLs contained in messages
are clickable, so receivers can click on them later
to reference the relevant Web pages.
5) Simple file transfer

A file can be transferred by simply dragging
and dropping the file to the icon of the intended
recipient.
6) Internet phone link

The system allows the user to make a tele-
phone call using a single quick operation with no
need for dialing.  By right-clicking the icon of the
user you want to talk to and selecting the voice
conversation menu, you can communicate by voice
using NetMeeting or Internet Phone functions.

4. Practical applications for Chocoa
Communicator
The system is not limited to the in-business

applications originally imagined by the develop-
ers; it can also be used for business-to-business
and business-to-consumer communications.  Also,
the system is notable as a method of achieving
effective Customer Relationship Management
(CRM).  We are looking forward to expanding these

applications to include consumer-oriented servic-
es through links with mobile stations.  Some
examples of applications using the Chocoa Com-
municator are described below.
1) Intranets/extranets

Chocoa Communicator makes inter-office
communications smoother by presenting aware-
ness information in the form of a destination
bulletin board (Figure 6).  The following are a
few example application areas:
• Communications between design and produc-

tion divisions
• Administration of destinations for mobile

sales staff
• Communications between hearing-impaired

and non-hearing-impaired persons
2) Chat services for consumers

Chat services offered by Internet Service Pro-
viders (ISPs).  Member user administration is
conducted via an LDAP server, allowing member-
ship-based chat services to be offered (Figure 7).
Channel leasing and other services are also pos-
sible.
3) On-line customer support/education

Applications in on-line customer support and
on-line education in e-commerce scenarios
(Figure 8).  Possible applications include enabling
support staff to share a Web page with a custom-
er to provide assistance and Q&A sessions

Can you introduce the 
new product to some 
customers tomorrow?

Tokyo
headquarters
Tokyo
headquarters

CHOCOS

No problem.

CHOCOLATLaboratory

Intranet

Yokohama
branch

Figure 6
Destination bulletin board on intranet.

Users

CHOCOS

LDAP server

User
DB

Chat service

Managing user
profile

Internet

Chat service on ISP &
managing user profile
with LDAP server

ISP

Figure 7
ISP chat service.



159FUJITSU Sci. Tech. J.,36, 2,(December 2000)

T. Matsumoto et al.: Chocoa Communicator – A New Communication System Based on Awareness and Text Communications –

between a teacher and a student in on-line edu-
cation.
4) Links with broadcast services

Opinions and requests from listeners regard-
ing radio broadcasts can be uploaded in real time
(in place of existing postcards and faxes) to achieve
interactive broadcasting (Figure 9).  Other ap-
plications include subtitling services for TV
programs offered by volunteers for hearing-
impaired viewers.

5) Mobile awareness services
Chats and exchanges of awareness informa-

tion can be carried out between portable terminals
by establishing gateways with portable telephone
networks using the CHOCOS Servlet Application
Program Interface (API).  It is also possible to car-
ry out chats and share awareness information with
clients connected to intranets and the Internet
(Figure 10).

ISP
CHOCOS

Internet

Broadcasting station

Audience

I'd like to listen to
Mariah Carey's 

latest single.

Interactive radio
program

Chat service/
CHOCOA APPLET

Figure 9
Interactive radio program.

Gateway

Internet

Short messages &
awareness information

Group name

Awareness information Nickname list

Wireless
network

Mobile
station

CHOCOS

CHOCOLAT

Figure 10
Mobile awareness service.

Can you
tell me 
how to
set up?

Please refer
to this page.

CHOCOS

Internet

Question

Customer

Customer support

APPLET
Announce/Answer

Help desk
(Chat call center)

Figure 8
Online help desk.
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5. Future directions
To allow the addition of a variety of new ser-

vices, we will strengthen the customization API
on the server side.  We are also planning to sepa-
rate the graphical user interface (GUI) and
awareness modules on the client side to allow cus-
tomization of the GUI.

The standardization of next-generation
awareness protocols has been under debate at the
Internet Engineering Task Force (IETF) Instant
Message and Presence Protocol (IMPP) Working
Group (WG).6)  Fujitsu Laboratories has been par-
ticipating in these discussions in the capacity
of joint chair of the WG.  In the future, we will
cooperate with the IMPP as we continue to pro-
mote research into the framework of large-scale
communication systems that take into account
applications in mobile environments.

6. Conclusion
This paper explained the concept of the

Chocoa Communicator, which is a new communi-
cation medium developed at Fujitsu Laboratories,
and explained the main features, specifications,
and other aspects of the system.  We discussed
how the system has the potential to fundamen-
tally change the existing etiquette surrounding
how we contact people on the telephone by apply-
ing the principle of “awareness.”  We also presented
some examples in which efficient communications
have been achieved through the application of this
system.

CHOCOA,7) a multipurpose IRC client and
the origin of CHOCOLAT, is being distributed free

of charge from Fujitsu’s website.  We are also con-
ducting consumer-oriented chat service tests8)

using CHOCOS.
The Japanese version of Chocoa Communi-

cator has already been commercialized and is
currently being shipped in Solaris and Win-
dowsNT versions.
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