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(54) BIDIRECTIONAL COMMUNICATION SYSTEM AND SERVER APPARATUS USED THEREIN

(57) When a client (10) has accessed a server (20)
via routers (40, 50), the server (20) inherits an IP address
used during the access and further adds an arbitrary sys-
tem ID thereto, thereby generating a new connection ad-
dress. The server (20) then notifies the system ID to the
client (10) and further generates a communication proc-
ess for communicating with the client (10). The commu-

nication between the client (10) and the server (20) from
then on is performed, based on the new connection ad-
dress, by the communication process. Since the connec-
tion address, which is generated anew for the communi-
cation between the communication process of the server
(20) and the client (10), includes the same IP address as
was used during the initial access, the NAT functions of
the routers (40, 50) can be used without any problems.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a bidirectional
communication system and a server apparatus to be
used therein, and more particularly to a bidirectional com-
munication system having a structure in which a client
can be connected to a server through a router on internet
and the server offers a service to meet a demand given
from the client.

BACKGROUND ART

[0002] HTTP (HyperText Transfer Protocol) to be gen-
erally used on internet is a communication protocol to be
used for transmitting/receiving contents described in
HTML (HyperText Markup Language) or XML (Extensi-
ble Markup Language) between a client (Web browser)
and a server. The HTTP has a main object to transmit/
receive data in a HyperText format and cannot easily
exchange binary data such as an image or a voice. At
present, it is possible to partially transmit/receive the bi-
nary data by utilizing the special technique such as AJAX
or Silverlight.
[0003] Moreover, the HTTP is a so-called request-re-
sponse type unidirectional communication protocol.
More specifically, in the HTTP, a client transmits a re-
quest to a server and the server returns data to meet a
request as a response thereof. When the response is
transmitted, the server is basically returned into an initial
state. In other words, the server does not save a state of
the client and cannot transmit data to the client in an
active action started from the server.
[0004] Recently, the technique referred to as SaaS
(Software as a Service) spreads out over internet. The
SaaS indicates software (mainly application software)
capable of utilizing a required function as a service if nec-
essary. In general, the Saas has a mechanism in which
the client can give access to the server via the internet
to utilize a necessary function, and it is possible to use
a service required by a user on demand.
[0005] The SaaS is also operated basically in accord-
ance with the HTTP. For this reason, although it is desired
to transmit data to the client in an action started from the
server depending on the contents of the service, this can-
not be usually carried out. Moreover, the SaaS has a
mechanism in which a call back to the client from the
service of the server (application software) cannot be car-
ried out in respect of a security. For this reason, it is also
impossible to transmit a state of the server to the client
through a router or a firewall.
[0006] On the other hand, a framework referred to
as .NET Remoting provided by Microsoft Corporation
has a function for carrying out a call back from a server
to a client. By using the .NET Remoting, therefore, it is
possible to perform a bidirectional communication
through the HTTP and to also transmit/receive data de-

pending on an action started from the server in addition
to a transmission/receipt of data corresponding to an ac-
tion started from the client. Furthermore, the .NET Re-
moting also has a data communication function in a bi-
nary format. Therefore, it is also possible to easily imple-
ment a data communication in the binary format in a com-
bination of the HTTP and the .NET Remoting.
[0007] However, the .NET Remoting has a drawback
that NAT (Network Address Translation) traversal of a
router cannot be carried out when services demanded
by users are to be individually offered as in the Saas.
The NAT represents a technique for interconverting a
local address which can be accepted by only LAN in a
hub and a global address on internet in a one-to-one
relationship. When giving access to a server on the in-
ternet from a terminal in the hub to utilize a service of the
SaaS, it is necessary to carry out an address conversion
(NAT traversal) through the NAT. However, there is a
problem in that the NAT traversal cannot be carried out
with the use of the .NET Remoting in an SaaS environ-
ment.
[0008] In other words, in the case in which access is
given to a server 200 from a client 100 through internet
300 and the client 100 gives a request for utilizing a de-
sirable service 201 to the server 200 as shown in Fig 4,
a conversion from a local address to a global address is
carried out by an NAT function in a router 400 provided
between the client 100 and the internet 300. Moreover,
a conversion from the global address to the local address
is carried out by the NAT function in a router 500 provided
between the internet 300 and the server 200. When re-
turning a result of the service 201 from the server 200 to
the client 100, however, it is impossible to carry out a
reverse conversion from the local address to the global
address in the router 500. The reason is as follows.
[0009] In the case of the SaaS, the server 200 needs
to offer the same service 201 in response to requests
given from the clients 100. In order to enable connection
waiting of the clients 100, therefore, application software
of the service 201 generates a communication process
202 corresponding to the client 100 which is once con-
nected. A new IP address is set to the communication
process 202 to be generated at this time. In other words,
by generating the communication process 202 for each
client 100 giving access to the server 200 and causing
the communication process 202 to take charge of a com-
munication with each client 100, it is possible to offer the
service 201 in response to the requests sent from the
clients 100.
[0010] Consequently, a local address to be used by
the communication process 202 is a different IP address
from the local address in a connection through the client
100 (which is converted from the global address through
the router 500). For this reason, even if a response is to
be sent from the communication process 202 to the client
100, the local address of the communication process 202
cannot be converted to the global address on the internet
300 by the NAT function of the router 500. As a result, a
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response to the client 100 cannot be sent.
[0011] By using an exclusive protocol such as SOAP
or ICA (Independent Computing Architecture) in place of
the HTTP, it is not necessary to utilize the .NET Remot-
ing. For this reason, the problem of the NAT traversal
can be solved. However, the exclusive protocol has no
versatility and cannot carry out a binary data communi-
cation. Furthermore, there is also a problem in that a
processing speed is lower than that of the HTTP.
[0012] As another means for solving the NAT traversal,
moreover, there is also proposed the technique for spec-
ifying an IP address to be converted by an NAT function
of a router, and predicting a port number to be converted
by the NAT function of the router and registering them in
a relay server as exchange information for the NAT
traversal (for example, see Patent Document 1)

Patent Document 1 : Japanese Laid-Open Patent
Publication No. 2005-151142

[0013] However, the technique described in the Patent
Document 1 serves to carry out an identification in a com-
bination of a port number with an IP address in order to
communicate with a specific terminal. The port number
is registered in a relay server, and the port number is
also converted simultaneously with an address conver-
sion through the NAT function and always fluctuates in
a communication between terminals. For this reason, it
is necessary to have many port numbers in order to com-
municate with a large number of clients as in SaaS. How-
ever, the port number is also used usually for other pur-
pose, and the number of the port numbers which can be
used for the NAT traversal is limited. As a result, there
is a problem in that the number of clients capable of si-
multaneously offering a service is decreased.

DISCLOSURE OF THE INVENTION

[0014] The present invention has been made in order
to solve the problems and has an object to enable an
offer of a service of an SaaS type to a large number of
clients without a problem of NAT traversal by using a
data communication in a binary format in addition to a
HyperText format through HTTP which can be used for
general purpose on internet.
[0015] In order to attain the object, in the present in-
vention, a server gives optional identification information
to an IP address sent with a conversion from a global
address to a local address through a router to generate
a new connection address and notifies a client of the
identification information when the client gives access to
the server through the router. Moreover, the server gen-
erates a communication process for carrying out a com-
munication with the client and the communication proc-
ess performs a subsequent communication with the client
based on the new connection address.
[0016] According to the present invention having the
structure described above, when the client gives access

to the server, the communication process is generated
for a subsequent communication, and a new connection
address to be used in the communication process is set.
At this time, the new connection address is set in such a
configuration that an IP address used in the access from
the client to the server is exactly inherited and optional
identification information is given.
[0017] For this reason, the IP address itself is not
changed. Therefore, it is possible to use, without prob-
lems, an NAT function of the router for causing the global
address and the local address to correspond to each oth-
er in a one-to-one relationship. Moreover, the new con-
nection address is set in such a configuration that the
optional identification information is given in place of a
port number having a limitation of the number of availa-
bility. Consequently, it is also possible to increase the
number of the clients capable of carrying out the NAT
traversal and offering a service at the same time.
[0018] Furthermore, it is possible to apply a mecha-
nism for the NAT traversal according to the present in-
vention while using an HTTP protocol without requiring
to utilize an exclusive protocol for the NAT traversal. By
combining .NET Remoting with the HTTP, it is also pos-
sible to easily implement a data communication in a bi-
nary format.
[0019] As described above, according to the present
invention, it is possible to offer a service of an SaaS type
to a large number of clients without a problem of the NAT
traversal by using the data communication in the binary
format in addition to a HyperText format through the HT-
TP which can be utilized for general purpose on internet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a block diagram showing an example of a
structure of a bidirectional communication system
according to the present embodiment.
Fig. 2 is a diagram showing an example of a conver-
sion of a connection address between internet and
a server.
Fig. 3 is a flow chart showing an example of an op-
eration of the server according to the present em-
bodiment.
Fig. 4 is a block diagram showing an example of a
structure of a conventional communication system.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] An embodiment according to the present inven-
tion will be described below with reference to the draw-
ings. Fig. 1 is a block diagram showing an example of a
structure of a bidirectional communication system ac-
cording to the present embodiment. The bidirectional
communication system according to the present embod-
iment has a structure in which a client 10 can be con-
nected to a server 20 through routers 40 and 50 on in-
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ternet 30 and a service to meet a demand sent from the
client 10 is offered by application software on the server
20.
[0022] In the case in which access is given to the server
20 from the client 10 through the internet 30 and the client
10 gives a request for utilizing a desirable service to the
server 20, a conversion from a local address to a global
address is carried out by an NAT function in the router
40 provided between the client 10 and the internet 30.
Moreover, a conversion from the global address to the
local address is carried out by the NAT function in the
router 50 provided between the internet 30 and the server
20.
[0023] The server 20 executes application software
(not shown) corresponding to a service required from the
client 10 through the access described above in order to
offer the service. Then, a result of the execution is re-
turned to the client 10.
[0024] At this time, the application software of the serv-
er 20 generates a communication process corresponding
to the clients 10 which are once connected and entrusts
a subsequent communication with the clients 10 to the
communication process in order to enable a service to
be offered to the clients 10 in an SaaS type. A new con-
nection address is set to the communication process to
be generated at this time. The present embodiment fea-
tures the method of setting a connection address. This
will be described below in detail.
[0025] The client 10 according to the present embod-
iment includes a first communication processing portion
11 and a second communication processing portion 12
as functional structures thereof. For convenience of the
description, although the first communication processing
portion 11 and the second communication processing
portion 12 are shown separately, these are constituted
by a common communication IF (DLL : Dynamic Link Li-
brary).
[0026] Moreover, the server 20 according to the
present embodiment includes an access accepting por-
tion 21, an address generating portion 22, an identifica-
tion information notifying portion 23 and a communication
process generating portion 24 as functional structures
thereof. Each of the functional structures of the access
accepting portion 21, the address generating portion 22
and the identification information notifying portion 23 is
implemented by application software for offering a serv-
ice to the client 10.
[0027] The first communication processing portion 11
of the client 10 gives access to the access accepting
portion 21 of the server 20. The access is first performed
by the client 10 in order to give the server 20 a request
for offering a desirable service. In the present embodi-
ment, an IP address for which a system ID (correspond-
ing to identification information according to the present
invention) and a port number are added is used as a
connection address to be utilized in the access. The sys-
tem ID is a peculiar code to the bidirectional communi-
cation system according to the present embodiment and

is predetermined (for example, "WAO"). The port number
is a fixed number which is predetermined (for example,
"9000").
[0028] The access accepting portion 21 of the server
20 accepts, from the first communication processing por-
tion 11, access to be given through the internet 30 and
the routers 40 and 50 in order to send a request for a
service.
[0029] When the access is accepted by the access ac-
cepting portion 21, the address generating portion 22
gives an optional system ID to an IP address (a part of
the connection address) sent with a conversion from a
global address to a local address through the router 50,
thereby generating a new connection address.
[0030] More specifically, the address generating por-
tion 22 exactly inherits the IP address and the port
number sent with the conversion from the global address
to the local address through the router 50, and at the
same time, exchanges the predetermined system ID
("WAO") given to the IP address into an optional system
ID, thereby generating a new connection address. The
address generating portion 22 issues a new system ID
to generate a connection address every time the access
accepting portion 21 receives access from the client 10.
[0031] The identification information notifying portion
23 uses the new connection address generated by the
address generating portion 22 to notify the second com-
munication processing portion 12 of the client 10 of the
system ID given newly by the address generating portion
22 through the internet 30 and the routers 40 and 50.
[0032] In the communication, the NAT conversion of
the IP address is carried out in the routers 40 and 50.
However, the new connection address generated by the
address generating portion 22 has no change in the IP
address itself. Therefore, the NAT function of the router
causing the global address and the local address to cor-
respond to each other in a one-to-one relationship can
be used without problems. In other words, it is possible
to specify the IP address of the client 10 giving a request
for a service without problems, thereby carrying out a
notice of the system ID.
[0033] The communication process generating portion
24 generates a communication process for communicat-
ing with the client 10 based on the new connection ad-
dress generated by the address generating portion 22.
The communication process generating portion 24 can
generate a plurality of communication processes in re-
sponse to the request given from the client 10, and the
communication process generating portion 24 manages
the generated communication process. When the com-
munication process generating portion 24 generates the
communication process, the communication process
waits for access given from the client 10. Subsequently,
the communication process uses the new connection ad-
dress to carry out a bidirectional communication with the
client 10.
[0034] The second communication processing portion
12 of the client 10 communicates with the communication
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process generated by the communication process gen-
erating portion 24, thereby receiving an offer of a desir-
able service from the server 20. At this time, the second
communication processing portion 12 uses, as a connec-
tion address, a new address generated by giving the IP
address the system ID of which notice is sent from the
identification information notifying portion 23. More spe-
cifically, the second communication processing portion
12 exchanges the predetermined system ID ("WAO")
used first by the first communication processing portion
11 into the optional system ID of which notice is sent from
the server 20, thereby generating a new connection ad-
dress to give access to the server 20.
[0035] Fig. 2 is a diagram showing an example of the
conversion of the connection address between the inter-
net 30 and the server 20. When the first communication
processing portion 11 of the client 10 which is not shown
in Fig. 2 first gives access to the access accepting portion
21 of the server 20, a connection address obtained by
adding the fixed system ID ("WAO") and the fixed port
number ("9000") to the IP address is used as shown in
Fig. 2. Herein, it is assumed that the connection address
(the global address) on the internet 30 is "http://
211.11.110.15/WAO:9000" (in which a part of
"211.11.110.150" is the IP address).
[0036] The global address is converted to the local ad-
dress by the NAT function in the router 50. The NAT
conversion is carried out by converting the IP address
portion from the global address to the local address.
Herein, it is assumed that the local address subjected to
the NAT conversion from the global address is "http://
192.168.1.1/WAO:9000".
[0037] When the access accepting portion 21 accepts
access based on the local address, the address gener-
ating portion 22 exactly inherits an IP address and a port
number which are included in the local address, and at
the same time, exchanges the system ID ("WAO") given
to the IP address into an optional system ID (for example,
"WAO1"), thereby generating a new connection address
of "http://192.168.1.1/WAO1:9000".
[0038] The identification information notifying portion
23 uses the new connection address generated by the
address generating portion 22, thereby notifying the cli-
ent 10 of the newly given system ID ("WAO1") through
the router 50. In the communication, the IP address por-
tion is subjected to the NAT conversion from the local
address to the global address in the router 50. Conse-
quently, there is obtained a global address of "http://
211.11.110.15/WAO1:9000".
[0039] After the notification is carried out, a bidirection-
al communication is performed by using a new connec-
tion address between the second communication
processing portion 12 of the client 10 and the communi-
cation process generated by the communication process
generating portion 24 of the server 20. At this time, the
NAT conversion of the global address of "http://
211.11.110.15/WAO1:9000" and the local address of "ht-
tp://192.168.1.1/WAO1:9000" is carried out bidirection-

ally in the router 50.
[0040] It is assumed that access for newly demanding
another service is given to the server 20 from the same
client 10. At this time, a connection address to be used
in access to be given from the first communication
processing portion 11 to the access accepting portion 21
is the same as that described above. In other words, the
global address on the internet 30 is "http://
211.11.110.15/WAO:9000" and the local address ob-
tained by carrying out the NAT conversion over the global
address on the internet 30 in the router 50 is "http://
192.168.1.1/WAO:9000".
[0041] When the access accepting portion 21 accepts
the access, the address generating portion 22 exchanges
the system ID ("WAO") included in the local address used
in the access into an optional system ID (for example,
"WAO2") which is different from that described above,
thereby generating a new connection address of "http://
192.168.1.1/WAO2:9000". The identification information
notifying portion 23 uses the new connection address
thus generated, thereby notifying the client 10 of the new-
ly given system ID ("WAO2"). Moreover, the communi-
cation process generating portion 24 generates another
communication process which is different from that de-
scribed above.
[0042] After the client 10 is notified of the new system
ID, a bidirectional communication is carried out by using
the new connection address between the second com-
munication processing portion 12 of the client 10 and
another communication process generated by the com-
munication process generating portion 24 of the server
20. At this time, the NAT conversion of the global address
of "http://211.11.110.15/WAO2:9000" and the local ad-
dress of "http://192.168.1.1/WAO2:9000" is carried out
bidirectionally in the router 50.
[0043] Moreover, the case in which access is given to
the server 20 from another client 10 that is not shown is
the same. In other words, the same system ID, port
number and IP address is used in access to be given
from the first communication processing portion 11 to the
access accepting portion 21. For example, the global ad-
dress on the internet 30 is "http://211.11.110.15/WAO:
9000" and the local address obtained by carrying out the
NAT conversion over the global address on the internet
30 in the router 50 is "http://192.168.1.1/WAO:9000".
[0044] When the access accepting portion 21 accepts
the access, the address generating portion 22 exchanges
the system ID ("WAO") included in the local address used
in the access into a further different system ID from that
described above (for example, "WAO3"), thereby gener-
ating a new connection address of "http://
192.168.1.1/WAO3:9000". The identification information
notifying portion 23 uses the new connection address
thus generated, thereby notifying another client 10 of the
newly given system ID ("WAO3"). Moreover, the com-
munication process generating portion 24 generates an-
other communication process which is different from that
described above.
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[0045] After another client 10 is notified of the new sys-
tem ID, a bidirectional communication is carried out by
using a new connection address between the second
communication processing portion 12 of the another cli-
ent 10 and another communication process generated
by the communication process generating portion 24 of
the server 20. At this time, the NAT conversion of the
global address of "http://211.11.110.15/WAO3:9000"
and the local address of "http://192.168.1.1/WAO3:9000"
is carried out bidirectionally in the router 50.
[0046] Fig. 3 is a flow chart showing an example of an
operation of the server 20 according to the present em-
bodiment having the structure described above. A
processing shown in the flow chart of Fig. 3 is always
executed repetitively when a power supply of the server
20 is ON. In Fig. 3, the access accepting portion 21 de-
cides whether access is accepted from the first commu-
nication processing portion 11 of the client 10 or not (Step
S1). If the access accepting portion 21 does not accept
the access from the first communication processing por-
tion 11, the processing proceeds to Step S5.
[0047] On the other hand, if the access accepting por-
tion 21 accepts the access from the first communication
processing portion 11, the address generating portion 22
exactly inherits an IP address and a port number which
are included in a connection address used in the access,
and at the same time, exchanges a fixed system ID given
to the IP address into an optional system ID, thereby
generating a new connection address (Step S2).
[0048] The identification information notifying portion
23 uses the new connection address generated by the
address generating portion 22, thereby notifying the sec-
ond communication processing portion 12 of the client
10 of the system ID given newly by the address gener-
ating portion 22 (Step S3). Moreover, the communication
process generating portion 24 generates a communica-
tion process for carrying out a subsequent communica-
tion with the client 10 (Step S4).
[0049] Then, the communication process generated by
the communication process generating portion 24 de-
cides whether access given from the second communi-
cation processing portion 12 of the client 10 is accepted
or not (Step S5). If the communication process does not
accept the access given from the second communication
processing portion 12, the processing shown in Fig. 3 is
ended. On the other hand, if the access given from the
second communication processing portion 12 is accept-
ed, the communication process returns, to the client 10,
a service demanded by the client 10 (a result of a process-
ing in application software) (Step S6).
[0050] Access may be given from the second commu-
nication processing portion 12 to the communication
process immediately after data are transmitted from the
communication process of the server 20 to the second
communication processing portion 12 of the client 10.
When the communication process receives the access
and is thus brought into a standby state so that a process-
ing of a service is completed by the application software,

a result of the processing may be transmitted to the client
10. Thus, it is possible to transmit data to the client 10 in
an active action started from the server 20.
[0051] As described above in detail, in the present em-
bodiment, when access is given from the client 10 to the
server 20 through the routers 40 and 50, an optional sys-
tem ID is given to an IP address sent with a conversion
from a global address to a local address through the rout-
er 50, thereby generating a new connection address in
the server 20 and the client 10 is then notified of the
system ID. Moreover, the server 20 generates a commu-
nication process for carrying out a communication with
the client 10 and the communication process performs a
subsequent communication with the client 10 based on
the new connection address.
[0052] According to the present embodiment thus con-
stituted, when access is given from the client 10 to the
server 20, a communication process is generated to carry
out a subsequent communication and a new connection
address to be used in the communication process is set.
At this time, the new connection address is set in such a
configuration that an IP address used in the access from
the client 10 to the server 20 is exactly inherited and an
optional system ID is given.
[0053] For this reason, the IP address itself is not
changed. Therefore, it is possible to use, without prob-
lems, the NAT function of the routers 40 and 50 which
causes a global address and a local address to corre-
spond to each other in a one-to-one relationship. More-
over, a new connection address is set in such a config-
uration that an optional system ID is given in place of a
port number having a limitation of the number of availa-
bility. Consequently, it is also possible to increase the
number of the clients 10 capable of carrying out NAT
traversal and offering a service at the same time. In other
words, communications from the clients 10 can be re-
ceived with a single port number.
[0054] Furthermore, it is possible to apply a mecha-
nism for the NAT traversal according to the present in-
vention while using an HTTP protocol without requiring
to utilize an exclusive protocol for the NAT traversal. By
combining .NET Remoting with the HTTP, it is also pos-
sible to easily implement a data communication in a bi-
nary format.
[0055] Although the description has been given to the
example in which the connection address constituted by
adding the system ID and the port number to the IP ad-
dress is used in the embodiment, the present invention
is not restricted thereto. For example, it is also possible
to use a connection address constituted by adding only
the system ID to the IP address.
[0056] Although the description has been given to the
example in which the system ID and the port number are
also used in the connection address to be utilized when
the first communication processing portion 11 gives ac-
cess to the access accepting portion 21 in the embodi-
ment, moreover, the present invention is not restricted
thereto. For example, only the IP address may be em-
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ployed without the use of the system ID and the port
number for the connection address to be utilized when
the first communication processing portion 11 gives ac-
cess to the access accepting portion 21.
[0057] Although the description has been given to the
example in which the peculiar system ID to the bidirec-
tional communication system is used as the identification
information to be applied to the IP address in the con-
nection address to be utilized when the first communica-
tion processing portion 11 gives access to the access
accepting portion 21 in the embodiment, furthermore, the
present invention is not restricted thereto. In other words,
it is also possible to use fixed identification information,
that is, any information other than the system ID.

INDUSTRIAL APPLICABILITY

[0058] The present invention can be utilized in a bidi-
rectional communication system of an SaaS type having
a structure in which a client can be connected to a server
through a router on internet and a service to meet a de-
mand sent from the client is offered by application soft-
ware on the server.

Claims

1. A bidirectional communication system having a
structure in which a client can be connected to a
server through a router on internet and the server
offers a service to meet a demand sent from the client
by application software,
wherein the server includes an access accepting
portion for accepting access to be given from the
client through the router in order to demand a service;
an address generating portion for giving optional
identification information to an IP address sent with
a conversion from a global address to a local address
by the router, thereby generating a new connection
address when the access is accepted by the access
accepting portion;
an identification information notifying portion for no-
tifying the client of the identification information
through the router by using the new connection ad-
dress generated by the address generating portion;
and
a communication process generating portion for
generating a communication process for carrying out
a communication with the client based on the new
connection address generated by the address gen-
erating portion, and
the client includes a first communication processing
portion for giving the access to the access accepting
portion of the server; and
a second communication processing portion for us-
ing the new connection address generated by giving
the IP address the identification information sent
from the identification information notifying portion

to carry out a communication with the communica-
tion process generated by the communication proc-
ess generating portion, thereby receiving an offer of
the service.

2. The bidirectional communication system according
to claim 1, wherein the first communication process-
ing portion of the client gives the access to the access
accepting portion by using a connection address ob-
tained by adding predetermined identification infor-
mation to an IP address, and
the address generating portion of the server ex-
changes, into the optional identification information,
the predetermined identification information given to
the IP address sent with the conversion from the glo-
bal address to the local address through the router,
thereby generating the new connection address.

3. A server apparatus having such a structure as to be
connectable to a client through a router on internet
and to offer a service to meet a demand sent from
the client by application software, comprising:

an access accepting portion for accepting ac-
cess to be given from the client through the rout-
er in order to demand a service;
an address generating portion for giving optional
identification information to an IP address sent
with a conversion from a global address to a
local address by the router, thereby generating
a new connection address when the access is
accepted by the access accepting portion;
an identification information notifying portion for
notifying the client of the identification informa-
tion through the router by using the new connec-
tion address generated by the address generat-
ing portion; and
a communication process generating portion for
generating a communication process for carry-
ing out a communication with the client based
on the new connection address generated by
the address generating portion,
wherein the communication process generated
by the communication process generating por-
tion is constituted to communicate with the client
by using the new connection address.
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