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DATA PROCESSING SYSTEM, 
INFORMATION PROCESSING APPARATUS, 

DATA PROCESSING METHOD, AND 
COMPUTER PROGRAM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to a data processing system, a 
data transmission apparatus, a data receiving apparatus, a data 
processing method, and a computer program. More particu 
larly, the present invention relates to a data processing system, 
a data transmission apparatus, a data receiving apparatus, a 
data processing method, and a computer program, which are 
capable of executing various types of information processing, 
such as communication, by e?iciently using functions pos 
sessed by each device in a user environment in which 
resources as a plurality of information processing apparatuses 
can be used. 

In recent years, data transfer of image, speech data, etc ., via 
various communication media, such as the Internet commu 
nication, has been actively performed. Also, what is com 
monly called a ubiquitous computing network in which infor 
mation devices such as personal computers (PCs), 
information home appliances, and portable terminals exist all 
around the household and of?ces and are interconnected with 
each other is being realized. 
As described above, in a ubiquitous environment in which 

various information devices are ubiquitous, a plurality of 
devices which can be used simultaneously by a user exist in 
the neighborhood, and it is possible for the user to selectively 
use the plurality of devices or to concurrently use the plurality 
of devices. As a result of using the plurality of devices, ei? 
cient information processing in which the respective feature 
functions possessed by the plurality of devices, which is not 
possible by a single device possessed by a user, becomes 
possible. 

For example, when communication with a communication 
device of another user via the Internet is performed using one 
communication device, high-quality communication can be 
realized by using together the functions of peripheral devices 
differing from the communication device in use. 

In order to e?iciently use such functions of a plurality of 
devices, there is a demand for service platforms for realizing 
environment-adaptive communication by dynamically com 
bining the functions of a plurality of information processing 
apparatuses to be constructed. At present, as a technique for 
automatically setting devices for realizing the service plat 
forms, Jini and UPnP (Universal Plug and Play) have been 
proposed. 
UPnP is a technical speci?cation for connecting devices, 

such as personal computers and peripheral devices, AV 
devices, telephone sets, home appliance products in a house 
hold, over a network so that functions are provided to each 
other. UPnP is proposed by Microsoft Corporation in 1999 
and is supported by 20 or more companies, such as Intel 
Corporation, 3Com Corporation, AT&T, and Dell Computer 
Corporation. UPnP is based on a technique which is standard 
in the Internet and aims to function by merely being con 
nected to the network without involving complex operations 
and setting operation. For the network infrastructure, Ether 
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2 
net which is most widely used in a personal computer LAN, 
as well as standards for household LAN, such as HomePNA 

and HomeRF, are supported. 
Jini is a technical speci?cation for connecting various 

devices, such as personal computers, peripheral devices, AV 
devices, telephone sets, home appliance products, over a net 
work so that functions are provided to each other. Jini is 
proposed by Sun Microsystems Incorporated, and is sup 
ported by many major companies, such as IBM Corporation, 
Cisco Systems, Motorola Inc., Canon Corporation, Sharp 
Corporation, and Sony Corporation. Since J ini is based on the 
JAVA technology of Sun Microsystems Incorporated, Jini is 
not dependent on a speci?c OS and a speci?c microprocessor. 
Devices compliant with Jini instantly functions by merely 
being connected to the network without involving complex 
operations and setting operation. In order to use Jini, it is 
necessary to install JV M (JAVA Virtual Machine), which is a 
JAVA execution environment, or to be able to use JVM 
installed by another device on the network. 

However, the above-described J ini and UPnP techniques 
merely provide existing services by expanding the automatic 
setting mechanism of the OS and the network. In order to 
provide environment-adaptive communication, it is prefer 
able that, not only simple automatic setting, but also changes 
in the user environment, which occur as a result of the move 
ment of the user and the on/ off state of a device be taken into 
consideration. Furthermore, it is preferable to realize more 
?exible environment adaptation, in which functions pos 
sessed by neighboring devices are dynamically connected in 
order to transparently maintain a plurality of sessions or in 
order to establish a session. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the above 
described problems. An object of the present invention is to 
provide a data processing system, an information processing 
apparatus, an information receiving apparatus, and a data 
processing method, in which optimum device selection and 
device use are realized according to changes in the environ 
ment of devices as resources which can be used by a user. 

Another object of the present invention is to provide a data 
processing system, an information processing apparatus, an 
information receiving apparatus, and a data processing 
method for adaptively performing communication with a 
communication party by using device resources in the neigh 
borhood in an environment in which various information 
processing devices can be used. 

Another object of the present invention is to provide a data 
processing system, an information processing apparatus, and 
a data processing method, which are capable of extracting a 
device having a high-level ?exible session manager which 
realizes a simple starting and ending of a session by merely 
specifying a tool with a communication party user, movement 
and swapping of an active session among devices, and divi 
sion and merging of sessions in units of media, and having 
functions which are necessary on the basis of the evaluation of 
a user request, and which are capable of ?nding and using a 
device having the optimum function from the devices in the 
neighborhood on the basis of the function evaluation of the 
devices in the neighborhood. 

In a ?rst aspect, the present invention provides a data pro 
cessing system including a plurality of information process 
ing apparatuses which can communicate with each other, the 
data processing system being con?gured in such a manner 
that a resources ?nding query in which requested function 
information based on a user request is stored is issued from 
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one main information processing apparatus; it is determined 
Whether or not the functions based on the requested function 
information stored in the received resources ?nding query can 
be provided in a peripheral information processing apparatus 
receiving the resources ?nding query, and a response in Which 
the determination result is stored as status information is 
transmitted to the main information processing apparatus; a 
peripheral information processing apparatus for Which the 
function is to be used on the basis of the response received by 
the main information processing apparatus from the periph 
eral information processing apparatus is selected, and a 
resources using query to the selected peripheral information 
processing apparatus is issued; and the function correspond 
ing to the requested function is provided. 

In one form of the data processing system of the present 
invention, each of the plurality of information processing 
apparatuses includes an application section for inputting a 
user request; rich communication assisting means for gener 
ating the resources ?nding query on the basis of the user 
request input to the application section and for issuing the 
resources ?nding query to a peripheral information process 
ing apparatus; session management means for performing 
session management for performing data processing using 
the function of the peripheral information processing appa 
ratus on the basis of the transmission of a response from the 
peripheral information processing apparatus; and an environ 
ment adaptive engine for performing processing for setting 
the function corresponding to the requested function. 

In one form of the data processing system of the present 
invention, each of the plurality of information processing 
apparatuses includes an SCL processing section for dynami 
cally detecting a change in the function of the information 
processing apparatus; and a service description database in 
Which function information detected by the SCL processing 
section is stored, and a process for determining the capability 
of providing the requested function based on the reception of 
the resources ?nding query is performed based on the con 
tents of the service description database. 

In one form of the data processing system of the present 
invention, the resources ?nding query includes a transmission 
source address, Which is the issuing source of the resources 
?nding query; a transmission destination address Which is the 
issuing destination of the resources ?nding query; andparam 
eters as resources using period information and requested 
function information. 

In one form of the data processing system of the present 
invention, the resources using query includes a transmission 
source address Which is the issuing source of the resources 
using query; a transmission destination address Which is the 
issuing destination of the resources using query; and param 
eters as resources using period information and requested 
function information. 

In one form of the data processing system of the present 
invention, the resources using query contains setting infor 
mation of an information processing module in the informa 
tion processing apparatus Which is the issuing destination of 
the resources using query. 

In one form of the data processing system of the present 
invention, each of the plurality of information processing 
apparatuses includes rich communication assisting means for 
generating the resources ?nding query on the basis of a user 
request and issuing it to a peripheral information processing 
apparatus, and the rich communication assisting means per 
forms processes for determining Whether or not the determi 
nation of a peripheral information processing apparatus to be 
used is possible on the basis of the obtained function infor 
mation of the peripheral information processing apparatus, 
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4 
generating the resources ?nding query only When the deter 
mination is not possible, and issuing the resources ?nding 
query to the peripheral information processing apparatus. 

In one form of the data processing system of the present 
invention, each of the plurality of information processing 
apparatuses includes session management means for per 
forming session management for performing data processing 
using the function of a peripheral information processing 
apparatus on the basis of the transmission of a response from 
the peripheral information processing apparatus; and an envi 
ronment adaptive engine for performing processing for set 
ting the function corresponding to the requested function, and 
the peripheral information processing apparatus receiving the 
resources using query issued by the main information pro 
cessing apparatus performs session management in the ses 
sion management means and an environment adaptive pro 
cess in the environment adaptive engine on the basis of the 
resources using query or an environment setting packet issued 
by the main information processing apparatus. 

In a second aspect, the present invention provides an infor 
mation processing apparatus Which is a constituent of a data 
processing system comprising a plurality of information pro 
cessing apparatuses Which can communicate With each other. 
The information processing apparatus includes means for 
generating a resources ?nding query in Which requested func 
tion information based on a user request is stored and for 
transmitting the resources ?nding query to a peripheral infor 
mation processing apparatus Which is a constituent of the 
plurality of information processing apparatuses; means for 
receiving the resources ?nding query, determining Whether or 
not the function based on the requested function information 
stored in the received resources ?nding query can be pro 
vided, and generating a response to be transmitted, in Which 
the determination result is stored as status information; means 
for selecting a peripheral information processing apparatus 
for Which the function is to be used on the basis of the 
transmission of the response for the resources ?nding query 
and for issuing a resources using query to the selected periph 
eral information processing apparatus; and means for per 
forming a process of setting the provision of the function 
corresponding to the requested function on the basis of the 
reception of the resources using query. 

In one form of the information processing apparatus, the 
information processing apparatus further includes an appli 
cation section for inputting a user request; rich communica 
tion assisting means for generating the resources ?nding 
query on the basis of the user request input to the application 
section and for issuing the resources ?nding query to a periph 
eral information processing apparatus; session management 
means for performing session management for performing 
data processing using the function of the peripheral informa 
tion processing apparatus on the basis of the transmission of 
a response from the peripheral information processing appa 
ratus; and an environment adaptive engine for performing 
processing for setting the function corresponding to the 
requested function. 

In one form of the information processing apparatus, the 
information processing apparatus further includes an SCL 
processing section for dynamically detecting a change in the 
function of the information processing apparatus; and a ser 
vice description database in Which function information 
detected by the SCL processing section is stored, and a pro 
cess for determining the capability of providing the requested 
function based on the reception of the resources ?nding query 
is performed based on the contents of the service description 
database. 
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In one form of the information processing apparatus, the 
information processing apparatus further includes rich com 
munication assisting means for generating the resources ?nd 
ing query on the basis of a user request and issuing the 
resources ?nding query to a peripheral information process 
ing apparatus, Wherein the rich communication assisting 
means performs processes for determining Whether or not the 
determination of a peripheral information processing appa 
ratus to be used on the basis of the obtained function infor 
mation of the peripheral information processing apparatus is 
possible, generating the resources ?nding query only When 
the determination is not possible, and for issuing the 
resources ?nding query to the peripheral information pro 
cessing apparatus. 

In one form of the information processing apparatus of the 
present invention, the information processing apparatus fur 
ther includes session management means for performing ses 
sion management for performing data processing using the 
function of the peripheral information processing apparatus 
on the basis of the transmission of a response from the periph 
eral information processing apparatus; and an environment 
adaptive engine for performing processing for setting the 
function corresponding to the requested function, and the 
peripheral information processing apparatus receiving the 
resources using query issued by the main information pro 
cessing apparatus performs session management in the ses 
sion management means and an environment adaptive pro 
cess in the environment adaptive engine on the basis of the 
resources using query or an environment setting packet issued 
by the main information processing apparatus. 

In a third aspect, the present invention provides a data 
processing method for use With a data processing system 
including a plurality of information processing apparatuses 
Which can communicate With each other. The data processing 
method includes the steps of: issuing, from one main infor 
mation processing apparatus, a resources ?nding query in 
Which requested function information based on a user request 
is stored; determining Whether or not the functions based on 
the requested function information stored in the received 
resources ?nding query can be provided in the peripheral 
information processing apparatus receiving the resources 
?nding query and transmitting a response, in Which the deter 
mination result is stored as status information, to the main 
information processing apparatus; selecting a peripheral 
information processing apparatus for Which the function is to 
be used on the basis of the transmission of the response 
received by the main information processing apparatus from 
the peripheral information processing apparatus and issuing a 
resources using query to the selected peripheral information 
processing apparatus; and providing the function correspond 
ing to the requested function in the peripheral information 
processing apparatus receiving the resources using query. 

In one form of the information processing method of the 
present invention, the data processing method further 
includes a step in Which each of the information processing 
apparatuses performs an SCL processing step of dynamically 
detecting a change in the function of the information process 
ing apparatus; and a step in Which each of the information 
processing apparatuses stores a service description database 
in Which function information detected by the SCL process 
ing section is stored, and a process for determining the capa 
bility of providing the requested function based on the recep 
tion of the resources ?nding query is performed based on the 
contents of the service description database. 

In one form of the information processing method of the 
present invention, the data processing method further 
includes a step in Which the main information processing 
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6 
apparatus performs processes for determining Whether or not 
the determination of a peripheral information processing 
apparatus to be used on the basis of the obtained function 
information of the peripheral information processing appara 
tus is possible, generating the resources ?nding query only 
When the determination is not possible, and issuing the 
resources ?nding query to the peripheral information pro 
cessing apparatus. 

In one form of the information processing method of the 
present invention, the data processing method further 
includes a step in Which the peripheral information process 
ing apparatus receiving the resources ?nding/using query 
issued by the main information processing apparatus per 
forms session management in the session management means 
and an environment adaptive process in the environment 
adaptive engine on the basis of the environment setting packet 
issued by the main information processing apparatus. 

In a fourth aspect, the present invention provides a com 
puter program for executing information processing in an 
information processing apparatus Which is a constituent of a 
data processing system including a plurality of information 
processing apparatuses Which can communicate With each 
other. The program includes a step of generating a resources 
?nding query in Which requested function information based 
on a user request is stored and transmitting the resources 
?nding query to a peripheral information processing appara 
tus Which is a constituent of the plurality of information 
processing apparatuses; a step of receiving a resources ?nd 
ing query, determining Whether or not the function based on 
the requested function information stored in the received 
resources ?nding query can be provided, and generating a 
response to be transmitted, in Which the determination result 
is stored as status information; a step of selecting a peripheral 
information processing apparatus for Which the function is to 
be used on the basis of the transmission of the response for the 
resources ?nding query and issuing a resources using query to 
the selected peripheral information processing apparatus; and 
a step of performing a process of setting the provision of the 
function corresponding to the requested function on the basis 
of the reception of the resources using query. 
As described above, according to the con?guration of the 

present invention, in an environment in Which various usable 
information processing devices exist in the neighborhood of a 
user, it is possible to detect an information processing device 
having the function corresponding to a user request from a 
main terminal Which is used by the user in response to the user 
request. Thus, by using the detected device, data processing 
and data communication corresponding to the user request, 
Which cannot be performed by one device, become possible. 

According to the con?guration of the present invention, by 
transmitting a resources ?nding/using query packet to a 
device capable of data communication, the function con?r 
mation and the environment setting of each information pro 
cessing device become possible. Even When the function of 
the information processing device dynamically changes, the 
up-to-date function information of each information process 
ing device can be obtained based on a service capability list 
(SCL) as the updated terminal capability description data. 
According to the con?guration of the present invention, 

each information processing device is con?gured to have a 
?exible session manager. Also, When another function Which 
is not possessed by the communication device in use used by 
the data processing device itself is retrieved from the periph 
eral information processing devices, and a neW session using 
the resources thereof is to be established, session manage 
ment is performed in the ?exible session manager in each 
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information processing device, and thus a smooth progres 
sion of the communication session becomes possible. 

Other objects, features, and advantages of the present 
invention Will be apparent from a detailed description of the 
embodiments of the present invention (to be described later) 
and the attached drawings. The system in this speci?cation is 
a logical assembly of a plurality of devices, and it does not 
matter Whether the devices are inside the same housing. 

Additional features and advantages of the present inven 
tion are described in, and Will be apparent from, the folloWing 
Detailed Description of the Invention and the ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs the outline of the con?guration and processes 
of a data processing system according to the present inven 
tion; 

FIG. 2 shoWs details of the con?guration and processes of 
the data processing system according to the present invention; 

FIG. 3 illustrates a resources ?nding/retrieval process per 
formed in the data processing system according to the present 
invention; 

FIG. 4 shoWs the data structure of a resources ?nding/using 
query used in the data processing system according to the 
present invention; 

FIG. 5 shoWs the data structure of a resources ?nding/using 
response used in the data processing system according to the 
present invention; 

FIG. 6A shoWs a data example of a resources ?nding/using 
query used in the data processing system according to the 
present invention; 

FIG. 6B shoWs a data example of a response used in the 
data processing system according to the present invention; 

FIG. 7 illustrates a session management process performed 
in the data processing system according to the present inven 
tion; 

FIG. 8 illustrates a processing sequence performed in the 
data processing system according to the present invention; 

FIG. 9 is a ?oWchart illustrating processes performed in a 
user’ s main terminal in the data processing system according 
to the present invention; 

FIG. 10 illustrates an example of processes performed in 
the data processing system according to the present invention; 
and 

FIG. 11 shoWs an example of the con?guration of an infor 
mation processing apparatus used in the data processing sys 
tem according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The outline of the system of the present invention Will be 
described ?rst With reference to FIG. 1. The data processing 
system of FIG. 1 has a user’s main terminal 100, a user’s 
subterminal 110, a content server 120, and a data conversion 
device 130 as information processing devices used by a cer 
tain user. As Will be described in detail later, these informa 
tion processing devices shoWn in FIG. 1 are devices Which 
issue a query for ?nding resources from the user’s main 
terminal 100 and Which execute a response for that query. 
Based on these queries, When these devices are set as 
resources usable by the user, data communication using the 
function of each device, for example, the display function of 
the user’s subterminal 110, the content distribution function 
of the content server 120, and the data conversion function of 
the data conversion device 130 (e.g., the conversion function 
of various types of coded data), such as MPEG and Motion 
JPEG, is performed. 
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8 
A user pro?le database 101, a service description database 

102, a ?exible session manager (FSM) 103, an environment 
adaptive engine (EAE) 104, a rich communication navigator 
(RCN) 105, an application section 106, and an SCL process 
ing section 109 shoWn as each component inside the user’s 
main terminal 100 are also formed in each of the user’s 
subterminal 110, the content server 120, and the data conver 
sion device 130, Which are the other information processing 
devices, and each of them is able to perform the same process 
as that of the user’s main terminal. In FIG. 1, it is assumed that 
the user’s main terminal 100 is performing communication 
With an external communication terminal 140 by using a data 
communication netWork, such as the Internet, as a media 
stream path. 

In the system of the present invention, the external com 
munication terminal 140 is able to communicate With the 
user’s main terminal 100, the user’s subterminal 110, the 
content server 120, and the data conversion device 130 via a 
data communication network, such as the Internet and a LAN. 
The term “communication” used in the folloWing description 
in the present invention refers to communication terminals, 
for example, computers and cellular phones, as information 
processing devices connected to the Internet, performing 
communication, such as a videophone call, by using duplex or 
simplex video and audio streams (real-time streams). The 
overall data communication of terminals via a data commu 
nication netWork is generically called “communication”. 

In FIG. 1, a case is assumed in Which, When communica 
tion betWeen the user’s main terminal 100 Which is mainly 
used by the user and the external communication terminal 
140, Which is a communication party, is being performed, a 
request occurs in Which the user Who is using the user’s main 
terminal Wants to perform communicationusing a plurality of 
devices by combining peripheral devices Which exist around 
the user’s main terminal 100, that is, the user’s subterminal 
110, the content server 120, and the data conversion device 
130. 
The user is performing video conference With the external 

communication terminal 140 according to, for example, a 
video conference application program set in the application 
section 106 of the user’s main terminal 100. During this 
communication, When neW data processing or communica 
tion using peripheral resources is to be performed, a user 
request is input from the user interface, set in the application 
section 106 of the user’s main terminal 100. Then, a user 
request analysis process is performed in the rich communi 
cation navigator (RCN) 105 via the application section 106. 
Then, a resources ?nding query is multicast from the rich 
communication navigator (RCN) 105 to the rich communi 
cation navigator (RCN) of each of the user’ s subterminal 110, 
the content server 120, and the data conversion device 130, as 
the resources Which can be used by the user. 

The rich communication navigator (RCN) of each of the 
user’s subterminal 110, the content server 120, and the data 
conversion device 130, serving as the resources, When 
receives the resources ?nding query, provides the function 
When the function requested by the user can be provided. For 
example, When the function requested by the user is a data 
conversion process for data Which is transmitted and received 
betWeen the user’s main terminal 100 and the external com 
munication terminal 140, a use in Which, by setting by the 
?exible session manager (FSM) of the data conversion device 
130 on the basis of a user request, the process for converting 
communication data betWeen the user’s main terminal 100 
and the external communication terminal 140 is performed by 
the data conversion device 130 becomes possible. The envi 
ronment adaptive engine (EAE) 104 has processing modules, 
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possessed by each information processing device, for per 
forming information processing, for example, data conver 
sion processing, data display processing, and computation 
processing, and a cache section for temporarily storing data. 

The user pro?le database 101 is a database, in Which hob 
bies and preferences of users and the setting environment of 
devices possessed by the users are described, Which is man 
aged in a distributed manner among the devices. The service 
description database 102 is a database, in Which the perfor 
mance of the hardWare of each device, types of softWare, and 
netWork services Which can be provided are described, Which 
is managed in a distributed manner among the devices. Each 
information processing device, including the’s main terminal 
100, is formed of hardWare and softWare having a plurality of 
application programs. Each information processing device 
has an SCL processing section 107 formed of a capability 
detection daemon, Which is a capability detection means for 
detecting the capability provided in the hardWare and soft 
Ware, and capability information generation means for gen 
erating a terminal capability information ?le on the basis of 
the detected capability, and the information generated by the 
function of the SCL processing section 109 is stored in the 
service description database 102. 
The capability detection daemon of the SCL processing 

section 107 is a program Which is resident on the system, and 
When speci?c conditions are satis?ed, the capability detec 
tion daemon is activated to realiZe capability detection means, 
such as hardWare, softWare, etc., for detecting the capability 
of terminals. The capability detection daemon starts operat 
ing When dynamic changes occur in the hardWare or softWare 
at the start-up of a terminal, that is, When a change is added to 
the hardware during start-up or When software is installed, or 
starts operating When a request from the user occurs. For 
example, in a portable terminal, since there is a possibility 
that a change is added to the hardWare during start-up, such as 
removal/insertion of a PC card, When there is a change, the 
capability is detected. For this reason, a program for detecting 
a change needs to be resident. Since the function of the 
softWare is often determined When it is installed, usually, the 
capability needs to be detected only once When softWare is 
installed. When the user starts communication, there are cases 
in Which real-time terminal information becomes necessary, 
and, therefore, the capability is detected on the basis of the 
request from the user. The detected capability of the terminal 
is sent to an SCL generation daemon. 

The SCL generation daemon is a program Which is acti 
vated When the capability detection daemon detects the capa 
bility of the terminal, and by forming the abilities of the 
terminals, detected by the capability detection daemon, into a 
list in a general-purpose format, capability information gen 
eration means for generating a terminal capability informa 
tion ?le is realiZed. The abilities of the terminals are described 
by being formed into a list by using, for example, the tree 
structure of XML. XML is a description language Which is 
based on the speci?cation of the description language HTML 
and in Which the speci?cation is expanded so as to be able to 
describe a structured document. The speci?cation of HTML 
is expanded so as to be able to de?ne the logical structure of 
a document and the meaning of structural elements. For 
example, in XML, the tag of HTML is expanded so that any 
term de?ned in the tag by the user can be used, and the 
speci?cation of the meaning of elements forming the docu 
ment has become possible. By specifying a nest structure by 
using DTD (Document Type De?nition), the relationships 
among document forming elements can be de?ned in a tree 
form. The terminal capability description Which is formed as 
a list by using XML is called “service capability list (SCL)”. 
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10 
The generated SCL is stored in the service description data 
base 102. At this time, as an ID, an identi?cation code Which 
can be externally referred to, i.e., a global and unique code 
(e.g., an IPv6 address), is assigned. This makes it possible to 
increase the interoperability of the SCL on the netWork. At 
least only the ID needs to be described in one SCL. 

For example, the rich communication navigator (RCN) of 
each of the user’s subterminal 110, the content server 120, 
and the data conversion device 130, serving as the resources, 
Which has received a resources ?nding query, obtains the 
up-to-date information of the function Which dynamically 
changes in each device by referring to the service capability 
list (SCL) stored in the service description database of each 
device, making it possible to determine Whether or not the 
function can be provided. 

In the system of the present invention, it is possible to 
provide, to a user, communication in Which the functions 
possessed by the device used by the user and by the devices 
Which exist in the neighborhood are dynamically combined 
and a plurality of devices are used simultaneously according 
to the computer environment on site. The operations of the 
present invention are broadly formed of tWo operations. The 
tWo operations Will be brie?y described With reference to the 
block diagram of the entire system shoWn in FIG. 1. 
A resources ?nding/retrieval process is an operation for 

?nding neighboring devices and retrieving the corresponding 
function on the basis of the request and the action of the user. 
In FIG. 1, based on the function extracted on the basis of the 
action and the request of the user, by referring to the user 
pro?le database 101 and the service description database 102, 
the user’ s main terminal 100 ?nds the user’ s subterminal 110, 
the content server 120, and the data conversion device 130 by 
using the provided netWork interface, and retrieves the func 
tions possessed by these devices. 
A session management process is an operation for manag 

ing and operating a plurality sessions in various states. In FIG. 
1, by using the function of the found device, starting, ending, 
and changing of a session are performed by the ?exible ses 
sion manager 103. At this time, the setting of the device is 
performed by the environment adaptive engine 104, and after 
the setting is completed, a plurality of sessions are generated 
among the devices. 

Next, referring to FIG. 2, a description Will noW be given of 
the detailed con?guration of the information processing 
apparatus of the present invention. FIG. 2 shoWs a user’ s main 
terminal 300, a content server 370, a data conversion device 
380, Which are information processing devices serving as 
resources Which can be used by the user, and a communica 
tion party terminal 350 Which performs communication With 
the user’s main terminal. The internal components of the 
user’ s main terminal 300 Will noW be described beloW. These 
internal components are also provided similarly in the content 
server 370, and the data conversion device 380, serving as the 
neighboring resources. 
The application section 310 has a user interface section 311 

formed of hardWare and softWare parts for receiving actions 
and Words of the user as inputs. For the user interface section 
311, for example, various input forms, such as, a mouse event, 
a keyboard event, a device movement detected information 
input, a speech input during conversation, etc., are applicable. 
A video conference application 312 is an example of the 
applicationpossessed by the application section 310.As com 
munication softWare, the video conference application 312 is 
provided as softWare part by Which a user performs commu 
nication by using a duplex or simplex real-time stream. The 
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application section 310 performs a video conference applica 
tion as Well as various service providing applications corre 
sponding to the device. 

In FIG. 2, the communication party terminal 350 Which 
performs communication With the user’s main terminal 300 
also has an application section 351 having a video conference 
application 352 in a similar manner. As a result of both the 
applications being activated, video conference communica 
tion becomes possible. 

The rich communication navigator (RCN) 320 is a process 
ing section for mainly performing a process for retrieving 
other usable resources. A context analysis section 321 is a 
section for analyZing information input from the user inter 
face section 311 of the application section 310. For example, 
the context analysis section 321 performs a process for ana 
lyZing neighboring resources ?nding request data input from 
the user interface section 311 and for extracting information 
required to generate a resources ?nding query, or performs a 
process for extracting a token as necessary information from 
audio information such that speech is input to the user inter 
face section 311 and for extracting information required to 
generate a resources ?nding query. 
A neighboring resources ?nding section 323 is a process 

ing section for performing a resources ?nding process used 
for specifying an information processing device as resources 
for providing the function corresponding to the user request. 
A service retrieval section 324 is a section for checking 
Whether a device having the function extracted by the context 
analysis section 321 exists near the user. By outputting a 
resources ?nding query packet, Which is an inquiry packet, to 
peripheral information processing devices over the network 
interface, the retrieval of resources and services is performed 
based on the response packet from another device With 
respect to the resources ?nding query packet. In addition to 
the inquiry to the device itself, the retrieval can also be per 
formed by making an inquiry to a directory server. 
A control section 322 performs control of each of the 

context analysis section 321, the neighboring resources ?nd 
ing section 323, and the service retrieval section 324, or 
performs control of message transmission and reception With 
other devices. A service retrieval section 372 and a neighbor 
ing resources ?nding section 373 of a rich communication 
navigator (RCN) 371 of the content server 370, and a service 
retrieval section 383 and a neighboring resources ?nding 
section 382 of a rich communication navigator (RCN) 381 of 
the data conversion device 380, shoWn in FIG. 2, have the 
same functions as those described above. 
The ?exible session manager (FSM) 330 is a processing 

section for performing session management. A session man 
agement client section 331 performs process control for actu 
ally starting, ending, and changing a stream session. A session 
control section 332 is a processing section for controlling the 
method of operating a session, and determines an operation 
method based on a message from the rich communication 
navigator of the device itself or of another device and trans 
mits the operation method to the session management client 
section 331. More speci?cally, for example, based on the 
message from the rich communication navigator, the session 
control section 332 performs a process for changing a data 
communication session, in Which direct communication With 
another device is performed, to a session in Which communi 
cation is performed via another resource. 

In FIG. 2, a communication party terminal 350 Which is 
performing communication With the user’ s main terminal 3 00 
also has a session management client section 354 and a ses 
sion manager 353 having a session control section 355 in a 
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similar manner, and the session is maintained by the pro 
cesses of both the ?exible session managers. 
The environment adaptive engines (EAE) 340 and 384 

have a processing module for performing information pro 
cessing, for example, a data conversion process, a data dis 
play process, a computation process, etc., possessed by each 
information processing device, and a cache section for tem 
porarily storing data. For example, the environment adaptive 
engine (EAE) 384 of the data conversion device 380 has a 
conversion section 387. The conversion section 387 is hard 
Ware or softWare for converting the stream media format 
during communication and converting the media type itself. 
For example, the conversion section 387 performs media 
format conversion, such as a conversion from MPEG to 
Motion-JPEG, and media type conversion such as a conver 
sion from speech to characters. 
The cache section 386 is a section for temporarily caching 

stream data during communication. In the module environ 
ment adaptive engine, a group of various processing modules 
corresponding to each device is stored. When the device does 
not possess an appropriate module, this can be dealt With by 
uploading/downloading the module over the netWork. The 
control sections 341 and 385 are sections for setting and 
controlling an environment adaptive engine on the basis of the 
message from the rich communication navigator of another 
device. 
A user pro?le database 301 is a database in Which hobbies 

and preferences of users and the setting environment of 
devices possessed by the users are described. The user pro?le 
database 301 is managed in a distributed manner among the 
devices. A service description databases 302, 374, and 388 
are databases, in Which the performance of the hardWare of 
each device, types of softWare, and netWork services Which 
can be provided are described. The databases 302, 374, 388 
are managed in a distributed manner among the devices. The 
process for updating the database is performed by the process 
of the SCL processing section in the manner described above. 
Content databases 303 and 375 are databases in Which various 
?les of still images, moving images, speech, etc., possessed 
by users, are stored. 
As described above, in the system of the present invention, 

communication, in Which functions possessed by the device 
used by the user and the devices Which exist in the neighbor 
hood are dynamically combined and a plurality of devices can 
be used simultaneously according to the computer environ 
ment on site, is provided to the user. The processes in the 
system of the present invention are broadly classi?ed into tWo 
processes: (1) a resources ?nding/retrieval process, i.e., a 
process for ?nding neighboring devices and retrieving the 
corresponding functions on the basis of the request and action 
of the user, and (2) a session management process, i.e., a 
process for managing and operating a plurality of sessions in 
various states. The details of these processes Will noW be 
described beloW With reference to the draWings. 
A description Will noW be given ?rst of a resources ?nding/ 

retrieval process performed as a process for ?nding neighbor 
ing devices and retrieving the corresponding functions With 
reference to FIG. 3. The resources ?nding/retrieval process is 
a process for ?nding neighboring devices and for retrieving 
appropriate functions from these devices. First, it is consid 
ered that the user takes a certain action because of changes in 
the computer environment. For example, it is assumed that the 
user inputs, from the user interface such as the keyboard, as “a 
loW-quality video stream Which is being currently vieWed by 
a PDA is sWitched to a high-quality television nearby”. The 
request input may be performed as a keyboard input, a speech 
input, and in addition, a device sWitching request input based 
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on the detection of an action of the user, for example, a 
detection such that the user has returned home. 

Referring to FIG. 3, the details of the resources ?nding/ 
retrieval process Will noW be described. A description is given 
in such a manner as to correspond to each process of (1) to 
(10) shoWn in FIG. 3. Initially, the user input information is 
input to the control section 322 of the rich communication 
navigator (RCN) 320 via the user interface (process (1)). 
Next, the control section 322 requests the service retrieval 
section 324 and the neighboring resources ?nding section 323 
to ?nd the service resources on the basis of the user input 
information (processes (2) and (3)).At this time, there are tWo 
cases according to the speci?c situation of the device to be 
used. 

a. When the device to be used has not been speci?ed on the 
basis of the information possessed by the user’s main termi 
nal. 
When the device capable of providing the function corre 

sponding to the user request cannot be speci?ed, the device 
having the corresponding function is found by issuing a 
resources ?nding query to the service retrieval section 324, 
the databases 301 to 303 of the user’s main terminal 300 
itself, and the service retrieval sections and the neighboring 
resources ?nding sections of neighboring devices. 

b. When the device to be used has been speci?ed. 
When the device for providing services based on the 

request from the user, that is, the device to be used by the user, 
has been speci?ed, the service retrieval section 324 directly 
issues a device using query only to the speci?ed device. 

First, a speci?c example of the operation “a” Will noW be 
described. It is assumed here that the user’s main terminal 
requires a “display function” and “video content in Which live 
performances are recorded”. The user’s main terminal 
inquires the service retrieval section 324 Whether the user’s 
main terminal itself has the corresponding function, and the 
local service description database 302 returns the result. 
When the inquiry cannot be solved locally, a resources ?nd 
ing query is issued to the neighboring devices. 

The internal structure of the resources ?nding/using query 
packet is shoWn in FIG. 4. The internal data of the resources 
?nding/using query packet Will noW be described. 
A Transmission destination address stores the address of a 

speci?c device, Which is a destination to Which a message 
packet is transmitted, and a multicast address Within the same 
link. A message type indicates Whether the message packet is 
a ?nding query or a using query. A transmission source 
address stores the address of a device, Which is a source for 
transmitting a message packet. A user name stores the name 
of the user Who uses the resources. A using period stores the 
period in Which the resources are used. Various parameters 
includes functions required by the devices as conditions. 
Examples thereof are a “display function” and a “speech 
output function”. When the device to be used can be speci?ed, 
the names of the resources are described. 

Referring back to FIG. 3, the description of the resources 
?nding/ retrieval process is continued. For example, When the 
service retrieval section 372 of the content server 370 of FIG. 
3 receives a resources ?nding query packet (for example, 
certain content is to be retrieved) (process (4)), the service 
retrieval section 372 inquiries the service description data 
base 374 and the content database 375 (processes (8) and (9)). 

There are cases in Which, depending on the contents of the 
resources ?nding query packet, resources Whose state 
changes dynamically are required. In that case, an inquiry is 
made to not only the database, but also to the neighboring 
resources ?nding section (process (7)). The result for the 
inquiry is returned to the service retrieval section 324 of the 
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user’s main terminal 300. Regarding Whether devices exist 
near the user, each device obtains neighboring resources 
information (processes (5) and (6)) by using the neighboring 
resources information registered in the device in advance or 
by performing a process for exchanging information contain 
ing address information in the neighboring resources ?nding 
sections 323, 373 and 382 of each device. 

For example, as shoWn in FIG. 3, When there are tWo 
neighboring resources, that is, the content server 370 and the 
data conversion device 380, the resources ?nding/using query 
packet from the user’ s main terminal 300 is multicast to all the 
neighboring resources. The device receiving the resources 
?nding/using query packet returns a response packet. 
The internal structure of the response packet is shoWn in 

FIG. 5. The internal data of the resources ?nding/using 
response packet Will noW be described. A transmission des 
tination address stores the address of a speci?c device to 
Which a message packet is transmitted, and a multicast 
address Within the same link. A message type indicates 
Whether the message packet is a response packet. A transmis 
sion source address stores the address of a device, Which is a 
source for transmitting the message packet. Status code indi 
cates Whether or not the query has been successful, that is, 
Whether or not the device provides the function in response to 
the request of the resources ?nding/using query. 
A speci?c example of the resources ?nding/using query 

packet, and a speci?c example of the resources ?nding/using 
response packet are shoWn in FIGS. 6A and 6B, respectively. 
FIG. 6A shoWs an example of a resources ?nding/using 
query, in Which there is shoWn the transmission destination 
address, the message type indicating a resources ?nding 
query, the transmission source address, the user name, the 
using period as a period in Which resources are used, and 
parameters in Which requests for a Wide angle and high 
quality display are made for a display device, and an artist live 
movie Which is speci?ed as content. FIG. 6B shoWs an 
example of a resources ?nding/using response, in Which there 
is shoWn the transmission destination address, the message 
type indicating a response, the transmission source address, 
the user name, the using period as a period in Which resources 
are used, and a function provision acknowledgement (OK) 
Which is speci?ed as a status. 
When the device and the function Which are used can be 

speci?ed through the transmission and reception of each 
packet of the above-described resources ?nding query and 
resources ?nding response, the resources using query packet 
as a request for using the device is issued to the corresponding 
device. The resources using query packet has the same data 
structure as that described With reference to FIG. 4, and the 
message type is set to a using query. The setting of the 
resources reservation period can be reserved When a 
resources ?nding query packet is issued, that is, When ser 
vices are retrieved. HoWever, there is a possibility that the 
resources reservation period is changed, such as a reservation 
is made at an interval over time from the retrieval. The 
resources reservation period information is also stored in the 
resources using query packet. 
As described above, each packet of the resources ?nding/ 

using query and the resources ?nding/using response is trans 
mitted and received betWeen the user’s main terminal 300 and 
the usable resources as the peripheral devices thereof. The 
device Which provides the function corresponding to the user 
request input via the user interface is selected from the neigh 
boring resources. 

Next, a session management process for managing and 
operating a plurality of sessions in various states Will noW be 
described With reference to FIG. 7. The session management 
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process is a process for establishing a new session or chang 
ing a session, in Which an information processing apparatus is 
retrieved as resources in the process of the resources ?nding/ 
retrieval process (1) described above. 

The details of the session management process Will noW be 
described With reference to FIG. 7. A description is given in 
such a manner as to correspond to each process of (1) to (4) 
shoWn in FIG. 7. For management operations, such as the 
starting and the ending of the session, signaling using a nor 
mal session starting protocol can be applied. HoWever, in the 
system of the present invention, the setting of the environment 
adaptive engine is also performed at the same time in syn 
chroniZation With the request from the session starting pro 
tocol and the rich communication navigator. 

Referring to FIG. 7, the details of the session management 
operation Will noW be described by using, as an example, a 
process in Which the user’s main terminal 300 selects, as a 
neighboring device to be used, the data conversion device 
380, Which is a server, for performing a media format con 
version. When the rich communication navigator (RCN) con 
trol section 322 of the user’s main terminal 300 determines 
the device to be used and the function to be used, the infor 
mation is passed to the environment-adaptive-engine control 
section 341 on the user’s mainterminal 300 side (process (2)). 
At the same time, the rich communication navigator (RCN) 
control section 322 also passes the same information to the 
?exible session manager (FSM) control section 332 (process 
(5)) 
The environment adaptive engine (EAE) control section 

341 on the user’s main terminal side issues an environment 
setting packet (process (3)) to the environment adaptive 
engine (EAE) control section 384 of the data conversion 
device 380 as the usable resources determined by the trans 
mission and reception of the above-described resources ?nd 
ing/using query and response packet, While being synchro 
niZed With the session starting protocol. The contents of the 
environment setting packet differ according to the function 
possessed by the neighboring device. As shoWn in FIG. 7, 
When a data conversion process using the function of the 
conversion section 387 of the data conversion device 380 is 
requested, the environment setting packet is formed as a 
packet containing the input/ output addres s/port and the input/ 
output media format, for the purpose of setting the conversion 
section 387. Even When the group of modules does not exist 
in the neighboring devices, it is possible to upload/doWnload 
the group of modules from another device. When the pro 
cesses thereof are to be performed, the environment setting 
packet is formed as a packet containing the setting informa 
tion thereof. The environment adaptive engine (EAE) control 
section 384 of the environment adaptive engine (EAE) 384, 
Which has received the environment setting packet, performs 
the setting of the conversion section 387 according to the 
packet (process (4)). 

The environment setting packet may be formed so as to be 
issued together With the resources using query. In this case, 
environment setting information, such as the input/ output 
address/port and the input/output media format, for the pur 
pose of setting the data processing module, is stored in the 
resources using query. The information processing apparatus 
receiving the resources using query performs the setting of 
the module in accordance With the information Within the 
resources using query. 

In the system of the present invention, each information 
processing apparatus is con?gured to have a ?exible session 
manager. Also, When another function Which is not possessed 
by the communication device in use used by the data process 
ing apparatus itself is retrieved from peripheral information 
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processing apparatuses, and a neW session using the resources 
thereof is to be established, session management is performed 
in the ?exible session management in each information pro 
cessing apparatus, and a smooth progression of the commu 
nication session becomes possible. 

Next, referring to FIG. 8, a processing sequence performed 
in the system of the present invention Will noW be described 
by shoWing a speci?c example. The example described in the 
folloWing corresponds to the system con?guration of FIG. 1. 
The user has a user’s main terminal, a user’s subterminal, a 
content server, and a data conversion device as usable 
resources, i.e., information processing apparatuses, and an 
example of performing a communication process betWeen the 
user’ s main terminal and the external communication termi 
nal is shoWn. 
The user has a user’s main terminal as a terminal Which is 

mainly used, and the user’ s subterminal is a terminal Which is 
used secondarily. A content server in Which content is stored, 
and a conversion device for performing a process for convert 
ing the media type, etc., exist in the neighborhood. A case is 
assumed in Which a request (JI) occurs in Which a session 
using a duplex stream, such as a television conference, is 
desired to be established With the communication party, that 
is, the request is input from the user interface of the applica 
tion section 310 in FIG. 2. 

First, in order to ?nd a neighboring terminal, a resources 
?nding query (M1) is multicast to neighboring resources 
from the user’s main terminal. In the rich communication 
navigator 320, the resources ?nding query (M1) is issued to 
all the information processing devices as the neighboring 
resources, that is, the user’s subterminal, the content server, 
and the data conversion device. 
As described above With reference to FIG. 5, the resources 

?nding query (M1) is a packet in Which the transmission 
destination address, the resources ?nding query as the mes 
sage type, the transmission source address, the user name, the 
using period as a period in Which resources are used, and 
parameters are set. 

Thereafter, although not shoWn in FIG. 8, a response 
packet for the resources ?nding query is returned to the user’ s 
main terminal from each of the information processing 
device, the user’ s subterminal, the content server, and the data 
conversion device. The response packet is a packet in Which, 
as described above With reference to FIG. 6, the transmission 
destination address, the mes sage type indicating that the 
packet is a response, the transmission source address, the user 
name, the using period as a period in Which the resources are 
used, and the approval or refusal information of providing the 
function as a status are set. 

Thereafter, the user Who uses the user’ s main terminal 
issues a session starting request message (M2) from the user’ s 
main terminal to the communication party in order to perform 
data communication With the communication party over the 
netWork such as the Internet, and receives a response therefor. 
Here, When a satisfactory communication cannot be per 
formed betWeen the communication party and the user termi 
nal if maintained as is, in the above-described resources ?nd 
ing query (M1) and a response receiving process, a resources 
using query is issued to the found information processing 
apparatus. 
At this point, a resources using query (M3) is issued to a 

conversion device capable of data conversion in data commu 
nication betWeen the user’s main terminal and the communi 
cation party. In this resources using query, environment set 
ting information, such as the input/output address/port and 
the input/output media format, for the purpose of setting the 
data processing module, i.e., the conversion module, pos 
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sessed by the conversion device, is contained. The conversion 
device receiving the resources using query performs neces 
sary setting. 

After the resources using setting, a session starting con?r 
mation message (M4) is issued from the user’ s main terminal 
to the communication party, and the setting, the con?rmation, 
etc., of the session are performed in their respective ?exible 
session managers (FSM). When the setting is completed in 
this manner, a duplex data stream on Which data conversion 
(J3) in the conversion module of the conversion device is 
performed is established betWeen the user’s main terminal 
and the communication party With a conversion device in 
betWeen. 

Next, a case is considered in Which, While the session 
betWeen the user’s main terminal and the communication 
party, involving the above-described conversion process, is 
continued, a request (J2) of desiring to receive content in a 
streaming manner by the user’s subterminal is input via the 
user interface of the user’ s main terminal. Initially, the user’ s 
main terminal generates, in response to a request input, a 
resources ?nding query in Which the rich communication 
navigator (RCN) sets “streaming reception of content” as a 
parameter, and issues the generated resources ?nding query 
to the neighboring devices (M5), receives, from the user’s 
subterminal Which exists in the neighborhood, a resources 
?nding response packet in Which status information of con 
tent reception OK is stored. Also, the user’s main terminal 
receives, from the content server, a resources ?nding response 
packet in Which status information of content provision OK is 
stored, determines that the process for providing content to 
the user’ s subterminal from the content server is possible, and 
issues a resources using query to these information process 
ing devices (M6). 

The user’ s main terminal transmits a resources using query, 
in Which a content transmission processing request to the 
user’s subterminal and the communication party is set as a 
parameter, to the content server. Also, the user’s main termi 
nal transmits a resources using query, in Which a content 
receiving process from the content server is set as a parameter, 
to the user’s subterminal. 
When the setting of using the resources is performed in 

each information processing apparatus receiving the 
resources using query, the user’s main terminal issues a ses 
sion starting request message (M7) to each information pro 
cessing apparatus receiving the resources using query. The 
device receiving a distribution request message performs set 
ting for starting distribution and reception, and after the set 
ting is completed, the streaming distribution of content is 
performed from the content server to the user’s subterminal 
and the communication party terminal. 

Next, referring to the ?owchart in FIG. 9, a description Will 
noW be given of the processing procedure in the main terminal 
Which performs a process for ?nding an information process 
ing apparatus as usable resources. Referring to the system 
con?guration vieW of FIG. 2, the processes of the steps in the 
?owchart of FIG. 9 are described. In step S101, a user request 
is input via the user interface section 311 of the application 
section 310 of the user’s main terminal 300. Then, in step 
S102, it is determined Whether or not an information process 
ing apparatus as usable resources can be speci?ed. This is a 
step in Which, since the transmission of the resources ?nding 
query to the peripheral devices and the reception of the 
resources ?nding response have already been performed, and 
the information of the other devices is already possessed 
Within the device itself, the determination of the usable 
resources based on the response packet is possible, and a 
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18 
check is made to determine Whether or not a neW resources 

?nding query need not to be issued. 
When it is determined that the usable resources determi 

nation process Within the device is impossible, the process 
proceeds to step S106, Where the rich communication navi 
gator (RCN) 321 of the user’s main terminal 300 issues a 
resources ?nding query to the peripheral devices as the usable 
resources, for example, the content server 370 and the data 
conversion device 380 shoWn in FIG. 2. 
As described above With reference to FIG. 5, the resources 

?nding query is a packet in Which the transmission destina 
tion address, the resources ?nding query as the message type, 
the transmission source address, the user name, the using 
period as a period in Which the resources are used, and param 
eters are set. Thereafter, a response packet is returned to the 
user’s main terminal, and When the resources ?nding is suc 
cessful on the basis of the status of the response packet (Yes 
in step S107), the process proceeds to step S103. 
When it is determined that the usable resources determi 

nation process Within the device, i.e., the user’ s main terminal 
300, is possible, a process for issuing a neW resources ?nding 
query is not performed, and the process proceeds to step 
S103. In step S103, the rich communication navigator (RCN) 
321 of the user’ s main terminal 300 issues a resources ?nding 
query to the determined usable resources. It is assumed in this 
?oWchart that the resources ?nding query is a packet in Which 
the environment setting information containing module set 
ting information of devices to be used is stored. In step S104, 
the rich communication navigator (RCN) 321 of the user’s 
main terminal 300 receives status information that the packet 
can be used for the response packet to the resources ?nding 
query. Then, in step S105, session management, a module 
setting process, etc., in the ?exible session manager and the 
environment adaptive engine are performed, and thus a ses 
sion using the resources is started. 

Next, referring to FIG. 10, a description Will noW be given 
of an example of data communication among devices in the 
system of the present invention. FIG. 10 shoWs an example in 
Which, by using tWo terminals of a user PC (main terminal) 
710 and a user PDA (subterminal) 720, the user communi 
cates With a communication PC 750, Which is a conmiunica 
tion party, by using a videophone. Existing techniques are 
used in such a manner that SIP is used for the duplex session 
starting protocol and RTSP is used for the simplex stream 
session starting protocol. 

Initially, When a request of desiring to perform a video 
phone call With the communication party is received from the 
user, an SIP-INVITE message (see (1)) is transmitted from 
the user PC 710 to the communication PC 750 Which is a 
communication party. The SIP-INVITE message is for a mes 
sage exchange process for exchanging function information, 
such as the media format Which can be used among commu 
nication devices. In FIG. 10, all responses for the messages 
are omitted. When a response for the SIP-INVITE message is 
received, since the media format Which can be handled among 
the PCs differ, it is determined that communication With each 
other cannot be performed. 

Here, the user PC 710 performs a resources retrieval pro 
cess by issuing, by multicast, a resources ?nding packet to 
check Whether there is a device Which performs the conver 
sion of the media format in the neighborhood and by receiv 
ing a response therefore (see (2)). As a result of the resources 
retrieval using this resources ?nding packet, the user PDA 
720, the data conversion device 730, and the content server 
740 are found in the neighborhood. It is determined on the 
















