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(57) Abstract

A remote call control system comprises a local area network, a network server, a call control server, a plurality of client machines
connected to the network server over the local area network, and a telephone switch responsive to instructions from the call control server
using a call control protocol to establish connections between telephone sets. Call control applets are downloaded on demand from the
server to the client machines for running on the clients. A call control bridge for passes control messages between the applets running on
the client machines and the call control server to permit a user operating a client machine to exercise selective control over calls controlled

by the call server.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
B)
BR
BY
CA
CF
CG
CH
CI
CcM
CN
CuU
CZ
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Tvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
F1
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
D
TG
TJ
T™
TR
TT
UA
uG
us
Uz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 98/16051 PCT/CA97/00733

-1-
NETWORK CONTROL OF TELEPHONY SERVICES USING DOWNLOADABLE

APPLICATIONS

This invention relates generally to the field of telephony, and in particular to a

remote call control system for use in a local area network environment.

The Telephony industry has provided a large set of features for managing and
controlling telephone calls. Generally users have had to use either the limited interface of
their telephone or expensive add-on applications with specific set-up environment
requirements. Now that public telephone companies are providing many of these same
features to their users through such features as Centrex, the problem is moving past the
private branch exchange (PBX) and into the home. Both business and home users are
faced with trying to figure out how to do simple tasks, such as call forwarding, using

arcane DTMF and switch-hook sequences.

Studies show that of the dozens of features offered on modern PBXs, only a small
number are usable by the average user. The transferring of a call is often preceeded by a
warning such as "if I lose you...". Other features, which may be useful to the user, are too

difficult to access or are totally invisible.

Client Call Management applications which provide the user with an interface on
a computer for controlling telephones have emerged as one alternative. They provide
easier access to features and customization of telephony requirements. Unfortunately,
such applications tend to be costly, difficult to install and maintain, and are limited in
platform availability. For these reasons, they have tended to be limited to specific high
demand users, such as call centres. The typical low-demand user has not been able to
benefit from the enhanced interface available within a computer' s graphical user
interface. For many businesses, this has led to the purchasing of expensive telephone sets

for their PBX system, which only provide limited extra functionality.
An object of the invention is to alleviate this problem.

According to the present invention there is provided a remote call control system
comprising a local area network, a network server, a call control server, a plurality of

client machines connected to the network server over the local area network, a telephone
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switch responsive to instructions from said call control server using a call control protocol

to establish connections between telephone sets, means for downloading on demand call
control applets from said server to said client machines for running on said clients, and a
call control bridge for passing control messages between said applets running on the client
machines and said call control server to permit a user operating a client machine to

exercise selective control over calls controlled by the call server.

The invention makes use of platform independent mobile and downloadable
software components in distributed computing environments. A downloadable application
can be provided which is platform independent and does not need to be installed or
maintained on the client machines. Such an application, with a communication path back
to a telephone switch, can provide enhanced telephony notification and control to any user

with a net-work connected computer.

This invention thus provides a general framework for implementing a mobile
telephony client which can use a distributed environment for remotely controlling a

telephony server or switch.

The invention will now be described in more detail, by way of example, only with
reference to the accompanying drawings, in which the single figure is a block diagram of a

remote call control system in accordance with the invention.

Referring to the Figure, a local area network comprises a network application
server 1 and a plurality of client machines 2 connected to the application server in a
conventional manner, for example, using an Ethernet connection. The application server 1
includes a Web Daemon 3 for providing HTML documents and Java applets. The client
machine 2 includes a Java-enabled web browser 4 capable of running Java applets
downloaded from the web browser 4.

Java is a hardware-independent interpreted language from Sun Microsystems,
which enables mini-programs or “applets” to be downloaded from the server and run on

the client machines 2.

A PABX 5, such as a Mitel corporation PABX, is connected to telephone sets 6
over telephone lines 7. The PABX has a MiTAI Mitel Telephony Application Interface,
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and is responsive to instructions in the MiTAI call control protocol to set up calls between

telephone sets 6. Alternatively, TSAPI or TAPI interfaces could be used.

The application server 1 includes a call control bridge 8 connecting a call control
server 9 to the switch 5. The bridge 8 exchanges messages with the call control server 8
using “COBRA”, which stands for Common Object Request broker Architecture. The call
control bridge 8 communicates with the switch 5 using the MiTAI interface. In addition,
the call control bridge 8 communicates with the client machines 2 over the local area

network.

The remote call control system thus consists of the application server 1, the call
control server 9, a downloadable platform independent application (applet), and a
platform and language independent communication protocol, and a client virtual machine

that can download and run the applet.

The application server 1 sends the downloadable application or applet to the
client's virtual machine 2 on demand. The applet is executed on the virtual machine 2 and
sets up a COBRA connection with the call control server 9 via the call control bridge 8,
thereby allowing the user of the client application control over some set of calls con-
trolled by the call Server 9. The applet can register interest in certain events with the call
server 9. When these events occur on the server, the applet is notified so that it can take

the appropriate action, such-as popping up an "incoming call" window.

User LD.s and passwords or IP mapping tables can be used for identifying access
levels and matching the application to a telephony line. Both individual and group line
management services can be provided. Remote debugging of switches and whiteboard

conferencing between parties in a call can also be provided.

In the preferred implementation, Hypertext Transport Protocol and associated
Hypertext Markup Language browsers are used as the client interface. Sun Microsystem's
Java language serves as the platform independent application language. CORBA, the
platform independent standard for distributed object message passing, provides messaging

between the client applet and the Call Control Server.
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The call control bridge 8 exports CORBA objects to client machines and interacts

using standard telephony APIs to the PBX 5 controlling the telephone calils.

The Java Applet which registers with the call control bridge and provides control

and notification of calls to the client's desktop.

In operation, when the Java-enabled Web browser accesses the Call Control
HTML page on the Server, the browser downloads a Java Applet which includes classes
for a Java CORBA Object Request Broker. In this way, CORBA is distributed to the
clients on an as-needed basis. No installation, customization or management of client-side
machines is required, as long as they have a Java enabled browser. When started, the Java
applet on the client machines presents a log-in screen. When the user logs in, the applet
uses the CORBA classes to connect to the server and then ex-changes object references
with the server. A window is created on the client machine that allows the user to use the
Call Control applet even as they move on to browsing other Web pages. Asynchronous
messages from the server are handled by the applet to update the applets state; in
particular, incoming call events cause the applet to pop a window up on the user's screen

to alert them to the incoming call.

The invention thus enables a user on a client machine to have selective access to

telephone control features on an as needed basis.

The invention can thus provide the control of telephony switches through
downloadable applications, the notification of calls through downloadable applications,
the control of telephone calls through a World Wide Web HTML browser, such as
Netscape, the provision of a COBRA to Telephony API bridge for object oriented
telephone calls, client to telephony permission mapping through network addressing,
remote debuggin of telephony switches through wide area networks, and data transfer
between parties over wide-are networks coordinated with standard telephony calls.
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Claims:

1. A remote call control system comprising a local area network, a network server, a
call control server, a plurality of client machines connected to the network server over the
local area network, a telephone switch responsive to instructions from said call control
server using a call control protocol to establish connections between telephone sets,
means for downloading on demand call control applets from said server to said client
machines for funning on said clients, and a call control bridge for passing control
messages between said applets running on the client machines and said call control server
to permit a user operating a client machine to exercise selective control over calls

controlled by the call server.

2. A remote call control system as claimed in claim 1, wherein said network server
includes a call control bridge for exchanging messages between said applets and said call

control server using object oriented control of calls.

3. A remote call control system as claimed in claim 2, wherein call control server is

connected to said switch through a telephony Application Programming Interface.

4. A remote call control system as claimed in claim 3, wherein said network server
includes a web daemon, and said client machine includes a web browser for accessing a

call control page on said web daemon.

5. A remote call control system as claimed in claim 1, wherein said web browser is

Java-enabled for running a Java call control applet on the client machine.

6. A remote call control system as claimed in claim 1, wherein said applets provide

notification of calls to users of client machines.

7. A method of controlling telephone_calls from a client machine in a local area
network environment, comprising downloading on demand call control applets from a
network serv;r to client machines, for running said applets on said clients, passing control
messages between said applets running on the client machines and a call control server to
permit a user operating a client machine to exercise selective control over calls setup by a

switch controlled by the call server.



WO 98/16051

PCT/CA97/00733
-6-
8. A method as claimed in claim 7, wherein said messages between said applets
using object oriented control of calls.
9. A method as claimed in claim 8, wherein said applets are accessed using a web

browser running on a said client machine.
10. A method as claimed in claim 9, wherein said web browser is Java-enabled.

11. A method as claimed in claim 7, wherein said applets provide pop-up windows to

offer notification of calls to users of client machines.
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