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1 Introduction

The rapid increase of electronic communication via
computer mail, faxes and voice mail, has led to a va-
tiety of disjoint applications and usage paradigm. Re-
cently various kinds of software to support cooperative
work on distributed computer systems, called group-
ware, has been developed. We have developed a new
type of such a system, VirtualOffice, that scamlessly
supports usual office work between personal working
space and group working space. VirtualOffice provides
an environment where many office elements are virtu-
alized, and users can use thesec elements through user-
friendly interface. To realize functions of VirtualOffice,
it is required to integrate communication equipment.
As communication equipment is integrated with, users
arc able to control it sitting in front of a terminal using
user-friendly interface.

In this paper we describe a system that provides
users with an integrated way to send and receive mes-
sages using different media(e-mail, fax).

2 Integration of Fax/E-mail Database
2.1 '

The architecture of this system is shown in Tig.l.
Users interact with iniegrated system, issuing com-
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Fig.1 Integrated System Architecture

mands to read new messages and to retrieve others
from the database. When a user decides to store the
new mail message, the integrated system compares the
subject of the mail with the research topics of per-
sonal database in order to classify through personal
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sub-system and message sub-system. When a user de-
cides to store a new fax message, the integrated sys-
tem finds the research topics of personal database with
sender’s number of fax machine as a key through per-
sonal sub-system and message’ sub-sysiem. The im-
plementation of classification mechanism is discussed
in Section 3. The integraled system also allows the
user to send messages via faxfe-mail. The user sim-
ply composes the message in the terminal and selects
fax/e-mail as the media. The fax number/e-mail ad-
dress of the recipient is retrieved from the personal
database. As the integrated system is realized by Hy-
perCard, user-friendly interface is realized.

2.2 Supporting Mail Message

Incoming mail message will be followed by a dialog
box stating that a user has new mail. User selcets but-
ton “Check Mail” from the file menu when there may
be a new mail. When a user sce the message that new
mail have arrived after this operation, he click “OK”
button in the dialog box. “In'mailbox window” will au-
tomatically appear, listing inside it any incoming mes-
sage.

Messages stored in a mailbox are listed in the mail-
box window as individual message summaries. A mes-
sage summary is divided into fields containing the ad-
dress of sender or recipient of the message, the contents
of the “subject” field and ‘possibly the date and the
sizes. The incoming message should be listed in “In
mailbox”, and can be identified by what are entered
in its “from”, “date”, and “subject” ficlds. To open a
message, simply double click on its coresponding mes-
sage summary in the listing of the mailbox window.
The incoming message will be stored automatically in
several directory by iniegrated system. If the e-mail
address is new, the integrated system asks by showing
the message, “Supply sender’s information for this new
e-mail address”.

2.3 Supporting Fax Message

The integrated system deals with information com-
ing from media other than electronic mail. In par-
ticular, we can receive and store information coming
from fax machines. Faxes are first reccived by a fax
board. If a new fax is received while user is working
by another application, the.menu periodically rotates
with “Receiving Pole” icon. .If user wishes to view the
message immediately when lie finds the icon, he selects
“Unopened Mail” from the. “In Box” menu. As se-
lecting “Unopened Mail”, the system shows the screen
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“Opened Mail”. For each received fax, an envelope
appears displaying the following information:
e dale and time when the fax document was re-
ceived. :
¢ llic sender’s name, or the fax number that trans-
mitted the document.
After to be viewed, for cach document of the informa-
tion dispalyed : date, time, the fax number, ctec. To
open a message, simply double click on its correspond-

ing message summary within the listing in the mailbox’

window. The incoming message will be classificd semi-
automaltically in several directory by infegrated sysicm.
If the fax number is new, the system asks by showing
the message like supporting mail message.

2.4 Management of Personal Databasc

Users can storc personal databasc thal contains ad-
dresses, phione numbers, c-mail address, the fax num-
bers, and other information. Users interact with per-
sonal database via interfacing the integrated system.
Whenever a new c-mail address of a new fax number
happen to be found, the system asks to creale the in-
formation about that. Bccause the content of personal
database may be used variously by the intcgrated sys-
tcm, it must be maintained carefully.

3 Advanced Functions
3.1

A mail message commonly have two picees of data:
o [fcaders, 1.e, value pairs such as “subject: Virtu-
alOffice Meeting” or “from: lec”.

* The body of the message.
In the integrated sysiem, we use the subject term in
order to classily the message automatically. FFax mcs-
sage, on the other hand, contains only the sender’s fax
number and the time to be sent/received. Therefore
we use the fields of personal database, such as rescarch
topics, in order to classifly a new message.

Automatic Classification Function
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Fig.2 Automatic Classification
General steps of implementation are as (ollows:
¢ Recad personal database with key(c-mail address,
or fax number) If failed, execute “Add Informa-

tion”.

e Compare the subject of mail with the rescarch top-
ics of personal database. If failed, Default is to be.
Private derectory(e-mail).

» Find research topics of personal database. If all
blank, Default is to be Private directory(Fax)

Automatic Classification Function can be excuted in

precisely as shown in Fig.2. Each subject, recciver, and
sender is categorized by its own shape.

3.2 Temporal Databasc Function

For automatic classification it is very much impor-
tant to use communication history. If the user A com-
municate with uscr B on subject C, Lhe fax received
right after the communication by B may also discuss on
C. Such temporal database functions arc realized. Con-
ventional e-mail/fax systens stored cach documents in
only onc location. For somc documents two or more
locations are rcquired. In the integrated sysiem, this
function can be realized by automatic classification in
the above scction. Because several directories, cspe-
cially temporal will be creatcd by the results, the user
can locate the messages to one or more directories.

4 Remarks

In this paper, we discussed an integrated system of
fax/e-mail databases for cooperative environment. The
integrated system is a message system to support re-
search groups in collaborative activities. It integrates
e-mail and fax systems that have already widely used.
In this integrated system, we have introduced the new
advanced functions, automatic classification function
and temporal databasc function.

The current system has the {ollowing problems.

o lack of schema modification function.

e lack of sccurily mechanism.

We nced to solve these problems in order to improve
the prototype system.
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