
1 DESCRIPTION IP-ADDRESS DISTRIBUTION DEVICE AND IP-ADDRESS DISTRIBUTION
METHOD Field 5[0001]The present invention relates to an IP-address
distribution device and an IP-address distribution method, more
specifically, to a method for distributing an IP address that is specified
corresponding to a network path. Background 10[0002]TCP/IP has been known
as a communication protocol on Ethernet (registered trademark). In the
TCP/IP, an IP address is used as information for identifying a terminal on
Ethernet, and this IP address is uniquely allocated to each terminal. As a
method for uniquely allocating an IP 15 address, there is a method for
giving an IP address to a terminal while avoiding duplication, recording
this IP address in a recording device within the terminal, and reading out
the recorded IP address at a time of activation. [0003]As a method for
determining an IP address of a 20 terminal itself, there is a method of
using a reverse address resolution protocol (RARP). The RARP is a protocol
for inquiring an IP address that corresponds to a MAC address (a physical
address on Ethernet) of the terminal itself. According to the RARP, when a
MAC address of the 25 terminal itself is broadcasted, a RARP server on a
network responds the IP address. The RARP is effective for inquiring an IP
address when a device that does not have an external storage device is
connected to a network. [0004]In the HARP, a BOOTP (BOOTstrap Protocol) and
a 30 DHCP (Dynamic Host Configuration Protocol) are also used in some cases
to deal with a problem in that only IP addresses of which a corresponding
MAC address is registered in advance to the RARP server can be handled (Non
Patent  2 Literature 1). 



Citation List Non Patent Literature [0005]Non Patent Literature 1: Douglas
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KYORITSU SHUPPAN Summary Technical Problem [0006]However, according to the
conventional technique 10 mentioned above, an IP address is allocated
depending on a MAC address unique to a terminal that requests an IP
address, without depending on a wiring path of a communication network.
Therefore, after an IP address X is allocated to a terminal A that is
connected to a certain 15 specific position on the communication network,
an IP address Y different from the IP address X can be also allocated to
the terminal A when the terminal A that is connected to the same position
on the communication network requests an IP address again. Consequently,
this has a 20 problem of generating a trouble in operating the terminal A.
[0007]The present invention has been achieved in view of the above
problems, and an object of the present invention is to obtain an IP-address
distribution device and an IN-address distribution method capable of 25
distributing an IP address by relating the IP address to a physical wiring
path on a network. Solution to Problem [0008]To solve the problems above
and achieve an object of the present invention, an IP-address distribution
device 30 according to the present invention including: a path-information
obtaining unit that obtains a piece of path information indicating a
physical connection configuration of a communication network that reaches a
terminal as a 



3 request source of an IP address; and an IP-address specifying unit that
specifies an IP address to be distributed to the request source based on a
piece of path information of the communication network. 5 Advantageous
Effects of Invention [0009]According to the present invention, it is
possible to distribute an IP address by relating the IP address to a
physical wiring path on a network. 10 Brief Description of Drawings
[0010]FIG. 1 is a block diagram of a schematic configuration of a system to
which an IP-address distribution device 11 according to a first embodiment
of the present invention is applied. 15FIG. 2 is an example of contents of
an 13-address correspondence table 11c in FIG. 1. FIG. 3 depicts an
operation at the time of distribution of an IP address by the 13-address
distribution device 11 in FIG. 1. 20FIG. 4 is a block diagram of a
schematic configuration of a system to which an 13-address distribution
device 21 according to a second embodiment of the present invention is
applied.              FIG. 5 is an example of contents of an 13-address 25
correspondence table 21c in FIG. 4. FIG. 6 depicts an operation at the time
of 



distribution of an IF address by the IF-address distribution device 21 in
FIG. 4. FIG. 7 is a block diagram of a schematic configuration 30 of a
system to which an IF-address distribution device 31 according to a third
embodiment of the present invention is applied. FIG. 8 is an example of
contents of an IF-address 4 correspondence table 31c in FIG. 7. FIG. 9
depicts an operation at the time of distribution of an IP address by the
IF-address distribution device 31 in FIG. 7. 5FIG. 10 is a block diagram of
a schematic configuration of a system to which an IF-address distribution
device 41 according to a third embodiment of the present invention is
applied. FIG. 11 depicts an operation at the time of 10 distribution of an
IF address by the IF-address distribution device 41 in FIG. 10. Description
of Embodiments [0011]Exemplary embodiments of an IF-address distribution
device according to the present invention will 15 be explained below in
detail with reference to the accompanying drawings. The present invention
is not limited to the embodiments. 



[0012] First embodiment FIG. 1 is a block diagram of a schematic
configuration 20 of a system to which an IF-address distribution device 11
according to a first embodiment of the present invention is applied. In
FIG. 1, the IF-address distribution device 11, an Ethernet switch 12, and
terminals Ti to T4 are provided on a communication network, and the
IF-address distribution 25 device 11 is connected to the terminals Ti to T4
via the Ethernet switch 12. Ethernet can be used as the communication
network, for example. [0013]The IF-address distribution device 11 is
connected to a port PO of the Ethernet switch 12, and the 30 terminals Ti
to 14 are connected to ports P1 to P4 of the Ethernet switch 12,
respectively, thereby establishing a wiring path of the communication
network. The Ethernet switch 12 can operate as a switching hub on Ethernet,
and  5 can determine which MAC address passes which one of the ports P0 to
P4. [0014]A path-information obtaining unit 11a, an IP- address specifying
unit 11b, and an IF-address 5 correspondence table 11c are provided in the
IP-address distribution device 11. The path-information obtaining unit 11a
can obtain path information of the communication network that reaches a
request source of an IF address. For example, the path-information
obtaining unit lla can 10 obtain path information of the communication
network by inquiring a port number of the Ethernet switch 12 that transmits
a MAC address of the request source of an IF address. The IF-address
specifying unit llb can specify an IF address to be distributed to the
request source of an IF 15 address, based on the path information of the
communication network. Correspondence relationships between path
information of the communication network and IF addresses can be registered
in the IF-address correspondence table 11c. 



20[0015]FIG. 2 is an example of contents of the IF- address correspondence
table 11c in FIG. 1. In FIG. 2, when port numbers of the ports P1 to P4 of
the Ethernet switch 12 are 1 to 4, respectively, mutually different IF
addresses are registered corresponding to the port numbers 25 1 to 4, in
the IF-address correspondence table 11c. [0016]An IP address of
"192.168.1.1" can be allocated to the terminal Ti connected to the port P1
of the port number 1, at the request of the terminal Ti. An IF address of
"192.168.1.2" can be allocated to the terminal T2 30 connected to the port
P2 of the port number 2, at the request of the terminal T2. An IF address
of "192.168.1.3" can be allocated to the terminal T3 connected to the port
P3 of the port number 3, at the request of the terminal T3.  6 An IP
address of "192.168.1.4" can be allocated to the terminal T4 connected to
the port P4 of the port number 4, at the request of the terminal T4.
[0017]FIG. 3 depicts an operation at the time of 5 distribution of an IP
address by the IP-address distribution device 11 in FIG. 1. In FIG. 3, when
there is an IP address request from the terminal Ti in FIG. 1, for example
(S11), this IP address request is transmitted to the IP-address
distribution device 11 via the Ethernet 10 switch 12. In this IP address
request, an IP-address request message is transmitted by broadcast. A
broadcast address is set in a distribution destination address of this
IP-address request message. A MAC address of the terminal T1 is set in a
distribution source address. 15[0018]When the IP-address distribution
device 11 receives the IP address request from the terminal Ti, the
path-information obtaining unit lla extracts a MAC address from this IP
address request. An inquiry about which one of the ports P1 to P4 receives
this MAC address is 20 transmitted to the Ethernet switch 12 (S12). The
Ethernet switch 12 determines which one of the ports P1 to P4 receives this
MAC address. When the port P1 receives the MAC address, the Ethernet switch
12 returns to the IPaddress distribution device 11 an indication that the
port 



25P1 receives this MAC address (313). [0019]When the indication that the
port P1 receives this MAC address is returned to the IP-address
distribution device 11, the IP-address specifying unit 11b specifies an IP
address that corresponds to the port number 1 of the 30 port Pl, by
referring to the IP-address correspondence table 11c. [0020]When the IP
address that corresponds to the port number 1 of the port Pb is specified,
this IP address is  7 distributed to the terminal Ti of the request source
of the IP address (S14). According to this distribution of an IP address,
an IP-address distribution message is transmitted by unicast. A MAC address
of the terminal Ti is set in the 5 distribution destination address of this
IP-address distribution message, and a MAC address of the IP-address
distribution device 11 is set in the distribution source address. When the
IP-address distribution device 11 distributes an IP address, information
about to which 10 terminal of which MAC address of which port this IP
address is distributed is stored. [0021]When the terminal Ti receives the
IF address transmitted from the IF-address distribution device 11, this IF
address is set as the IF address of the terminal Ti. 15 As a result,
communications with the terminal Ti become possible by using this IF
address. [0022]When the IF-address distribution device 11 receives again an
IP address request via the port P1 of the 



Ethernet switch 12 after the IF address corresponding to 20 the port number
1 of the port P1 is distributed, it is determined whether a MAC address of
a distribution source included in the IP address request of this time is
the same as a MAC address of a distribution source to which the IF address
is already distributed. 25[0023]When the MAC address of the distribution
source included in the IF address request of this time is the same as the
MAC address of the distribution source to which the IF address is already
distributed, the IF address that is already distributed is distributed to
the request source of 30 an IP address of this time. For example, when the
terminal Ti requests an IF address again in a state that the terminal Ti is
connected to the port P1 of the Ethernet switch 12 after the IF address of
"192.168.1.1" is  8 distributed to the terminal Ti in response to the IF
address request from the terminal Tl, the IF address of "192.168.1.1" is
distributed to the terminal Ti again. [0024]On the other hand, when the MAC
address of the 5 distribution source included in the IF address request of
this time is different from the MAC address of the distribution source to
which the IF address is already distributed, the IF address different from
the IP address that is already distributed is specified, and this IF 10
address is distributed to the IP address request source of this time. For
example, assume that a terminal T5 instead of the terminal Ti is connected
to the port P1 of the Ethernet switch 12 after the IF address of
"192.168.1.1" is distributed to the terminal Ti in response to the IP 15
address request from the terminal Ti. When the terminal T5 requests an IF
address via the port P1 of the Ethernet switch 12, an IF address of
"192.168.1.5" is distributed to the terminal T5, for example. [0025]With
this arrangement, the IF address of 20"192.168.1.1" can be allocated to the
terminal Ti in a fixed manner even when the IF address that is allocated to
the terminal Ti is set again after the IF address of "192.168.1.1" is
allocated to the terminal Ti that is connected to the port P1 of the
Ethernet switch 12. 25 Therefore, it is possible to prevent allocation of
an IF address different from an IP address that is allocated last time to
the terminal Ti that is connected to the port PI of the Ethernet switch 12.
Consequently, the terminal Ti can be efficiently operated on a fixed
communication network. 30[0026]The IP-address distribution device 11 can be
used 



in place of a DHCP server, and the terminals Ti to T4 can be operated as
DHCP clients. [0027]IF addresses that correspond to a part of the 9 ports
P1 to P4 of the Ethernet switch 12 can be registered in the IF-address
correspondence table 11c, and protocols of a DHCP or the like can be used
for the rest of the ports P1 to P4. 5[0028] Second embodiment       FIG. 4
is a block diagram of a schematic configuration of a system to which an
IP-address distribution device 21 according to a second embodiment of the
present invention is applied. In FIG. 4, the IF-address distribution device
10 21, the Ethernet switches 12 and 13, and terminals Tl to T4, T11, T21,
and T31 are provided on a communication network. The IP-address
distribution device 21 is connected to the terminals T1 to T4 sequentially
via the Ethernet switches 13 and 12, and is also connected to the terminals
T11, T21, 15 and T31 via the Ethernet switch 13. Ethernet can be used as
the communication network, for example. [0029]The IP-address distribution
device 21 is connected to a port PO of the Ethernet switch 13. A port PO of
the Ethernet switch 12 is connected to the port P1 of 20 the Ethernet
switch 13. The terminals Tll, T21, and T31 are connected to the ports P2 to
P4 of the Ethernet switch 13, respectively. The terminals Tl to T4 are
connected to the ports P1 to P4 of the Ethernet switch 12, respectively.
With this arrangement, a wiring path of a communication 25 network is
established. The Ethernet switches 12 and 13 can operate as switching hubs
on Ethernet, and can determine which MAC address passes through which one
of the ports PO to P4 of its own Ethernet switches 12 and 13. [0030]A
path-information obtaining unit 21a, an IF- 30 address specifying unit 21b,
and an IP-address correspondence table 21c are provided in the IP-address
distribution device 21. The path-information obtaining unit 21a can obtain
path information of the communication  10 



network that reaches a request source of an IP address. For example, the
path-information obtaining unit 21a can obtain path information of the
communication network by inquiring port numbers of the Ethernet switches 12
and 13 5 that transmit MAC addresses of the request sources of IP
addresses. The IP-address specifying unit 21b can specify an IP address to
be distributed to the request source of an IP address, based on the path
information of the communication network. Correspondence relationships 10
between path information of the communication network and IF addresses can
be registered in the IP-address correspondence table 21c. [0031]FIG. 5 is
an example of contents of the IP- address correspondence table 21c in FIG.
4. In FIG. 5, 15 when port numbers of the ports P1 to P4 of the Ethernet
switch 12 are 1 to 4, respectively, mutually different IP addresses are
registered corresponding to the port numbers 1 to 4 of the ports P1 to P4
of the Ethernet switch 12, in the IF-address correspondence table 21c.
20[0032]When port numbers of the ports P1 to P4 of the Ethernet switch 13
are 1 to 4, respectively, and also when the Ethernet switch 12 is connected
to the port P1 of the Ethernet switch 13, mutually different IP addresses
are registered corresponding to the port numbers 2 to 4 of the 25 ports P2
to P4 of the Ethernet switch 13, in the IF-address correspondence table
21c. [0033]An IF address of "192.168.1.1" can be allocated to the terminal
Ti that is connected to the port P1 of the Ethernet switch 12, at the
request of the terminal Tl. An 30IP address of "192.168.1.2" can be
allocated to the terminal T2 connected to the port P2 of the Ethernet
switch 12, at the request of the terminal T2. An IP address of
"192.168.1.3" can be allocated to the terminal T3 connected  11 to the port
P3 of the Ethernet switch 12, at the request of the terminal T3. An IP
address of "192.168.1.4" can be allocated to the terminal 14 connected to
the port P4 of the Ethernet switch 12, at the request of the terminal T4. 



5[0034]Further, an IP address of "192.168.1.11" can be allocated to the
terminal 111 connected to the port P2 of the Ethernet switch 13, at the
request of the terminal 111. An IP address of "192.168.1.21" can be
allocated to the terminal T21 connected to the port P3 of the Ethernet 10
switch 13, at the request of the terminal 121. An IF address of
"192.168.1.31" can be allocated to the terminal 131 connected to the port
P4 of the Ethernet switch 13, at the request of the terminal 131.
[0035]FIG. 6 depicts an operation at the time of 15 distribution of an IP
address by the IP-address distribution device 21 in FIG. 4. In FIG. 6, when
there is an IF address request from the terminal Ti in FIG. 4, for example
(S21), this IP address request is transmitted to the IP-address
distribution device 21 sequentially via the 20 Ethernet switches 12 and 13.
In this IP address request, an IP-address request message is transmitted by
broadcast. A broadcast address is set in a distribution destination address
of this IF-address request message. A MAC address of the terminal Ti is set
in a distribution source address. 25[0036]When the IF-address distribution
device 21 receives the IF address request from the terminal T1, the
path-information obtaining unit 21a extracts a MAC address from this IF
address request. An inquiry about which one of the ports P1 to P4 receives
this MAC address is 30 transmitted to the Ethernet switch 13 (S22). The
Ethernet switch 13 determines which one of the ports P1 to P4 receives this
MAC address. When the ports P1 to P4 receive the MAC address, the Ethernet
switch 13 returns to the IF-  12 address distribution device 21 an
indication that the port P1 receives this MAC address (S23). [0037]When the
indication that the port P1 receives this MAC address is returned to the
IF-address distribution 5 device 21, the IP-address specifying unit 21b
refers to the  IP-address correspondence table 21c. To specify an IP
address in response to the IF address request from the terminal Ti, the
IF-address distribution device 21 determines it necessary to know through
which one of the 10 ports P1 to P4 of the Ethernet switch 12 this MAC
address is transmitted. 



[0038]Therefore, an inquiry about which one of the ports P1 to P4 of the
Ethernet switch 12 receives this MAC address is transmitted to the Ethernet
switch 12 (824). 15 The Ethernet switch 12 determines which one of the
ports P1 to P4 of the Ethernet switch 12 receives this MAC address. When
the port P1 of the Ethernet switch 12 receives this MAC address, the
Ethernet switch 12 returns to the IF-address distribution device 21 an
indication that the port 20 P1 of the Ethernet switch 12 receives this MAC
address (S25). [0039]When the indication that the port P1 of the Ethernet
switch 12 receives this MAC address is returned to the IP-address
distribution device 21, the IP-address 25 specifying unit 21b specifies an
IP address that corresponds to the port number 1 of the port P1 of the
Ethernet switch 12 by referring to the IP-address correspondence table 21c.
[0040]When the IP address that corresponds to the port 30 number 1 of the
port P1 of the Ethernet switch 12 is specified, this IP address is
distributed to the terminal Ti of the request source of an IF address
(S26). According to this distribution of an IP address, an IP-address  13
distribution message is transmitted by unicast. A MAC address of the
terminal Ti is set in the distribution destination address of this
13-address distribution message, and a MAC address of the 13-address
distribution device 11 5 is set in the distribution source address. When
the IF-address distribution device 21 distributes an IP address,
information about to which terminal of which MAC address of which port this
IF address is distributed is stored. [0041]When the terminal Tl receives
the IF address 10 transmitted from the IP-address distribution device 11,
this IF address is set as the IF address of the terminal Ti. 



As a result, communications with the terminal Ti become possible by using
this IP address. [0042]When the IF-address distribution device 21 15
receives again an IF address request via the port P1 of the Ethernet switch
12 and the port P1 of the Ethernet switch 13, after the IF address
corresponding to the port number 1 of the port P1 of the Ethernet switch 12
is distributed, it is determined whether a MAC address of a distribution 20
source included in the IF address request of this time is the same as a MAC
address of a distribution source to which the IF address is already
distributed. [0043]When the MAC address of the distribution source included
in the IF address request of this time is the same 25 as the MAC address of
the distribution source to which the IF address is already distributed, the
IF address that is already distributed is distributed to the request source
of an IF address of this time. For example, when the terminal Ti requests
an IF address again in a state that the 30 terminal Ti is connected to the
port P1 of the Ethernet switch 12 after the IF address of "192.168.1.1" is
distributed to the terminal Tl in response to the IF address request from
the terminal Ti, the IF address of 14 "192.168.1.1" is distributed to the
terminal Ti again.  [0044]On the other hand, when the MAC address of the
distribution source included in the IP address request of this time is
different from the MAC address of the 5 distribution source to which the IP
address is already distributed, the IP address different from the IP
address that is already distributed is specified, and this IP address is
distributed to the IP address request source of this time. For example,
assume that a terminal T5 instead 10 of the terminal Tl is connected to the
port 21 of the Ethernet switch 12 after the IP address of "192.168.1.1" is
distributed to the terminal Ti in response to the IP address request from
the terminal Ti. When the terminal T5 requests an IF address via the port
P1 of the Ethernet 15 switch 12 and the port P1 of the Ethernet switch 13,
an IP address of "192.168.1.5" is distributed to the terminal T5, for
example. [0045]With this arrangement, the IP address of "192.168.1.1" can
be allocated in a fixed manner to the 20 terminal Ti that is connected to
the port PI of the Ethernet switch 12, even when the Ethernet switches 12
and 13 as plural Ethernet switches are present between the IF-address
distribution device 21 and the terminal Ti. 



Therefore, it is possible to prevent allocation of an IP 25 address
different from an IP address that is allocated last time to the terminal Ti
connected to the port P1 of the Ethernet switch 12. Consequently, the
terminal Ti can be efficiently operated on a fixed communication network.
[0046]incidentally, the 12-address distribution device 30 21 can be used in
place of a DHCP server, and the terminals Ti to T4, Tll, T21, and T31 can
be operated as DHCP clients.  [0047]In addition, IF addresses that
correspond to a part of the ports 21 to P4 of the Ethernet switch 12 or a
15 part of the ports P1 to P4 of the Ethernet switch 13 can be registered
in the IP-address correspondence table 21c, and protocols of a DHCP or the
like can be used for the rest of the ports P1 to P4. 5[0048] Third
embodiment        FIG. 7 is a block diagram of a schematic configuration of
a system to which an IP-address distribution device 31 according to a third
embodiment of the present invention is applied. In FIG. 7, vehicles K1 to
KM (M is an integer 10 equal to or larger than 1) are provided in a
formation of a train. A vehicle-information managing unit 32 is provided in
an N-th (N is an integer equal to or larger than 1 and equal to or smaller
than M) vehicle KN. The vehicle-information managing unit 32 can manage
vehicle information 15 for specifying positions of the vehicles K1 to KM in
the train formation. [0049]The IP-address distribution device 31, the
Ethernet switch 12, and the terminals Ti to T4 are provided on a
communication network having been established in an N- 20 th vehicle KN.
The IP-address distribution device 31 is connected to the terminals Ti to
T4 via the Ethernet switch 12. Ethernet can be used as the communication
network, for example. A device that works based on a command signal from
the outside for operating the vehicle EN, such as a 



25 door opening/closing device, a brake device, an illumination device or
an airconditioning device, for example, can be used for the terminals Ti to
T4 on the vehicle KN. [0050]In this case, the IP-address distribution
device 30 31 is connected to a port PO of the Ethernet switch 12, and the
terminals Ti to T4 are connected to the ports P1 to P4 of the Ethernet
switch 12, respectively, thereby establishing a wiring path of the
communication network_  16 [0051]A path-information obtaining unit 31a, an
IP- address specifying unit 31b, an IF-address correspondence table 31c,
and a vehicle-information obtaining unit 31d are provided in the IP-address
distribution device 31. The 5 path-information obtaining unit 31a can
obtain path information of the communication network that reaches a request
source of an IP address. For example, the path-information obtaining unit
31a can obtain path information of the communication network by inquiring a
port number of 10 the Ethernet switch 12 that transmits a MAC address of
the request source of an IF address. The vehicle-information obtaining unit
31d can obtain vehicle information for specifying a position of a vehicle
in the train formation in which the communication network is established.
The IP- 15 address specifying unit 31b can specify an IF address to be
distributed to the request source of an IF address, based on path
information of the communication network and the vehicle information.
Correspondence relationships between the path information of the
communication network and IP 20 addresses that are determined corresponding
to a position of a vehicle can be registered in the IF-address
correspondence table 31c. [0052]FIG. 8 is an example of contents of the IF-
address correspondence table 31c in FIG. 7. In FIG, 8, 25 assume that the
IF-address distribution device 31 is arranged in the N-th vehicle EN and
that port numbers of the ports Pi to P4 of the Ethernet switch 12 are 1 to
4, respectively. In this case, mutually different IF addresses are
registered corresponding to a number N of the 



30 vehicle EN and the port numbers 1 to 4, respectively, in the IF-address
correspondence table 31c. [0053]In the vehicle EN, an IP address of
"192.168.N.1" can be allocated to the terminal 11 connected to the port  17
P1 of the port number 1, at the request of the terminal Ti. In the vehicle
KN, an IP address of "192.168.N.2" can be allocated to the terminal 12
connected to the port P2 of the port number 2, at the request of the
terminal T2. In 5the vehicle RN, an IP address of "192.168.N.3" can be
allocated to the terminal T3 connected to the port P3 of the port number 3,
at the request of the terminal 13. In the vehicle RN, an IP address of
"192.168.N.4" can be allocated to the terminal T4 connected to the port P4
of 10 the port number 4, at the request of the terminal 14. [0054]FIG. 9
depicts an operation at the time of distribution of an IP address by the
IP-address distribution device 31 in FIG. 7. In FIG. 9, when the
vehicle-information managing unit 32 in FIG. 7 transmits 15 vehicle
information to the vehicle-information obtaining unit 31d, IP addresses
that correspond to the vehicle information are registered in the IP-address
correspondence table 31c for the port numbers 1 to 4, respectively. For
example, when the IN-address distribution device 31 20 distributes IP
addresses to the communication network of the vehicle RN, IP addresses that
correspond to the number N of the vehicle RN are registered in the
IP-address correspondence table 31c for the port numbers 1 to 4,
respectively (330). 25[0055]When there is an IP address request from the
terminal Ti in FIG. 7 (S31), the IP address request is transmitted to the
IP-address distribution device 31 via the Ethernet switch 12. In this IP
address request, an IP- address request message is transmitted by
broadcast. A 30 broadcast address is set in a distribution destination
address of this IP-address request message. A MAC address of the terminal
Ti is set in a distribution source address. [0056]When the IP-address
distribution device 31  18 



receives the IP address request from the terminal Ti, the path-information
obtaining unit 31a extracts a MAC address from this IP address request. An
inquiry about which one of the ports P1 to P4 receives this MAC address is
5 transmitted to the Ethernet switch 12 (832). The Ethernet switch 12
determines which one of the ports P1 to P4 receives this MAC address. When
the ports 31 to P4 receive the MAC address, the Ethernet switch 12 returns
to the IPaddress distribution device 31 an indication that the port 10P1
receives this MAC address (S33). [0057]When the indication that the port P1
receives this MAC address is returned to the IP-address distribution device
31, the IP-address specifying unit 31b specifies an IP address that
corresponds to the number N of the vehicle 15 KN and the port number 1 of
the port Pl, by referring to the IP-address correspondence table 31c.
[0058]When the IP address that corresponds to the number N of the vehicle
KN and the port number 1 of the port P1 is specified, this IP address is
distributed to the 20 terminal Ti of the request source of the IP address
(834). According to this distribution of an IP address, an IPaddress
distribution message is transmitted by unicast. A MAC address of the
terminal Ti is set in the distribution destination address of this
IP-address distribution message, 25 and a MAC address of the 18-address
distribution device 11 is set in the distribution source address. When the
IPaddress distribution device 31 distributes an IP address, information
about to which terminal of which MAC address of which port this IF address
is distributed is stored. 30[0059]When the terminal Ti receives the IF
address transmitted from the IP-address distribution device 31, this IP
address is set as the IP address of the terminal Ti. As a result,
communications with the terminal Ti become  19 possible by using this IP
address. 



[0060]When the IP-address distribution device 31 receives again an IP
address request via the port P1 of the Ethernet switch 12 after the IP
address corresponding to 5 the port number 1 of the port P1 is distributed,
it is determined whether a MAC address of a distribution source included in
the IP address request of this time is the same as a MAC address of a
distribution source to which the IP address is already distributed.
10[0061]When the MAC address of the distribution source included in the IP
address request of this time is the same as the MAC address of the
distribution source to which the IP address is already distributed, the IP
address that is already distributed is distributed to the request source of
15 an IP address of this time. For example, when the terminal Tl requests
an IP address again in a state that the terminal Tl is connected to the
port P1 of the Ethernet switch 12 after the IP address of "192.168.N.1" is
distributed to the terminal T1 in response to the IP 20 address request
from the terminal Ti, the IP address of "192.168.N.1" is distributed to the
terminal Ti again. [0062]On the other hand, when the MAC address of the
distribution source included in the IP address request of this time is
different from the MAC address of the 25 distribution source to which the
IP address is already distributed, the IP address different from the IP
address that is already distributed is specified, and this IP address is
distributed to the IP address request source of this time. For example,
assume that a terminal T5 instead 30 of the terminal Ti is connected to the
port P1 of the Ethernet switch 12 after the IP address of "192.168.N.1" is
distributed to the terminal Ti in response to the IP address request from
the terminal Ti. When the terminal T5  20 requests an IP address via the
port P1 of the Ethernet switch 12, an IP address of "192.168.N.5" is
distributed to the terminal T5, for example. [0063]With this arrangement,
the IP address of 5"192.168.1.1" can be allocated to the terminal Ti that
is connected to the port P1 of the Ethernet switch 12 in a fixed manner.
Therefore, it is possible to prevent allocation of an IP address different
from an IP address that is allocated last time to the terminal Tl connected
to 



10 the port P1 of the Ethernet switch 12. Consequently, a function of the
terminal Ti to which the IP address of "192.168.1.1" is allocated can be
specified. Therefore, it is sufficient that only a specific command signal
that corresponds to the function of the terminal Ti is given to 15the IP
address of "192.168.1.1", and it is not necessary to give all command
signals to the IP address. As a result, the load applied on the terminal Tl
can be reduced. [0064]By allocating IP addresses to the terminals Ti to T4
in a fixed manner, even when a fault occurs in the 20 vehicle KN, it
becomes easy to determine a fault position. The IP-address distribution
device 31 can be used in place of a DHCP server, and the terminals Ti to T4
can be operated as DHCP clients. [0065]IP addresses that correspond to a
part of the 25 ports P1 to P4 of the Ethernet switch 12 can be registered
in the IP-address correspondence table 11c, and protocols of DECP or the
like can be used for the rest of the ports P1 to P4. [0066] Fourth
embodiment 30FIG. 10 is a block diagram of a schematic configuration of a
system to which an IP-address distribution device 41 according to a third
embodiment of the present invention is applied. In FIG. 10, the IP-  21
address distribution device 41, the Ethernet switch 12, and the terminals
T1 to T4 are provided on a communication network. The IP-address
distribution device 41 is connected to the terminals Ti to T4 via the
Ethernet switch 5 12. Incidentally, Ethernet can be used for the
communication network. 



[0067]The IF-address distribution device 41 is connected to a port PO of
the Ethernet switch 12, and the terminals T1 to T4 are connected to the
ports P1 to P4 of 10 the Ethernet switch 12, respectively, thereby
establishing a wiring path of the communication network. [0068]A path
blocking unit 41a, an IP-address specifying unit 41b, and an IF-address
correspondence table 41c are provided in the IF-address distribution device
41. 15 The path blocking unit 41a can block other paths such that only a
path of a communication network that reaches a request source of an IF
address is validated. The IF-address specifying unit 41b can specify an IF
address to be distributed to the request source of an IF address, based 20
on path information of the communication network that has been validated by
the path blocking unit 41a. Correspondence relationships between path
information of the communication network and IF addresses can be
registered in the IF-address correspondence table 41c. 25 Contents
identical to those in the IF-address correspondence table 11c in FIG. 2 can
be registered in the IF-address correspondence table 41c. [0069]FIG. 11
depicts an operation at the time of distribution of an IF address by the
IF-address 30 distribution device 41 in FIG. 10. In FIG. 11, assume that IF
addresses that correspond to the ports 81 to P4 of the Ethernet switch 12,
respectively, are registered in the IPaddress correspondence table 41c, as
shown in FIG. 2. The  22 path blocking unit 41a instructs the Ethernet
switch 12 to sequentially validate communications such that only one of the
ports P1 to P4 can communicate (341, S44). For example, 



at 341, communication paths of the ports P2 to P4 can be 5 blocked such
that communications of only the port P1 of the Ethernet switch 12 are
validated; at 344, communication paths of the ports Pl, P3, and P4 can be
blocked such that communications of only the port P2 of the Ethernet switch
12 are validated. The path blocking unit 41a can 10 periodically repeat
blocking such that communications of only one of the ports P1 to P4 of the
Ethernet switch 12 are sequentially validated. [0070]On the other hand,
when the terminal Ti requests an IP address, the IP address request is
periodically 15 transmitted from the terminal Ti. In this IP address
request, an IP-address request message is transmitted by broadcast. A
broadcast address is set in a distribution destination address of this
IP-address request message, and a MAC address of the terminal Ti is set in
a distribution 20source address. [0071]When the terminal Ti requests an IP
address when communications of only the port P1 of the Ethernet switch 12
are validated, this IP address request is transmitted to the IN-address
distribution device 41 via the Ethernet 25switch 12 (342). [0072]When the
IP-address distribution device 41 receives the IP address request from the
terminal Tl, the IP-address specifying unit 41b specifies an IP address
that corresponds to the port number 1 of the port Pl, by 30 referring to
the IN-address correspondence table 41c. [0073]When the IP address that
corresponds to the port number 1 of the port Pits specified, this IP
address is distributed to the terminal Ti of the request source of the  23
IF address (S43). According to this distribution of an IF address, an
IF-address distribution message is transmitted by unicast. A MAC address of
the terminal Ti is set in the distribution destination address of this
IF-address 5 distribution message, and a MAC address of the IF-address 



distribution device 41 is set in the distribution source address. When the
IF-address distribution device 41 distributes an IF address, information
about to which terminal of which MAC address of which port this IF address
10 is distributed is stored. [0074]When the terminal Ti receives the IF
address transmitted from the IF-address distribution device 41, this IF
address is set as the IF address of the terminal Ti. As a result,
communications with the terminal Ti become 15 possible by using this IF
address. [0075]When the IF-address distribution device 11 receives again an
IF address request via the port P1 of the Ethernet switch 12 after the IF
address corresponding to the port number 1 of the port P1 is distributed,
it is 20 determined whether a MAC address of a distribution source included
in the IF address request of this time is the same as a MAC address of a
distribution source to which the IF address is already distributed.
[0076]When the MAC address of the distribution source 25 included in the IF
address request of this time is the same as the MAC address of the
distribution source to which the IP address is already distributed, the IF
address that is already distributed is distributed to the request source of
an IF address of this time. For example, when the terminal 30 Ti requests
an IF address again in a state that the terminal Ti is connected to the
port P1 of the Ethernet switch 12 after the IF address of "192.168.1.1" is
distributed to the terminal Ti in response to the IF 24 address request
from the terminal Ti, the IP address of "192.168.1.1" is distributed to the
terminal Ti again. [0077]On the other hand, when the MAC address of the
distribution source included in the IP address request of 



5 this time is different from the MAC address of the distribution source to
which the IP address is already distributed, the IP address different from
the IP address that is already distributed is specified, and this IP
address is distributed to the IP address request source of 10 this time.
For example, assume that a terminal T5 instead of the terminal Tl is
connected to the port P1 of the Ethernet switch 12 after the IP address of
"192.168.1.1" is distributed to the terminal T1 in response to the IP
address request from the terminal Tl. When the terminal T5 15 requests an
IP address via the port P1 of the Ethernet switch 12, an IP address of
"192.168.1.5" is distributed to the terminal TS, for example. [0078]With
this arrangement, the IF address of "192.168.1.1" can be allocated to the
terminal Ti without 20 inquiring the Ethernet switch 12 for path
information even when the IP address that is allocated to the terminal Ti
is set again after the IF address of "192.168.1.1" is allocated to the
terminal T1, which is connected to the port P1 of the Ethernet switch 12.
Therefore, it is 25 possible to prevent allocation of an IF address
different from an IF address that is allocated last time to the terminalT 1
connected to the port P1 of the Ethernet switch 12. Consequently, the
terminal Ti can be efficiently operated on a fixed communication network.
30[0079]The IF-address distribution device 41 can be used in place of a
DHCP server, and the terminals Ti to T4 can be operated as DHCP clients.
[0080]IF addresses that correspond to a part of the  25 ports P1 to P4 of
the Ethernet switch 12 can be registered in the IP-address correspondence
table 11c, and protocols of DHCP or the like can be used for the rest of
the ports P1 to P4. 5[0081]In the fourth embodiment shown in FIG. 10, a
method of using the IF-address distribution device 41 has been explained in
place of the IP-address distribution device 11 shown in FIG. 1.
Alternatively, the IP-address distribution device 41 can be used in place
of the IF- 



10 address distribution device 21 in FIG. 4, and the IPaddress distribution
device 41 can be used in place of the IF-address distribution device 31 in
FIG. 7. Industrial Applicability [0082]As explained above, the IF-address
distribution 15 device according to the present invention can distribute an
IF address by relating the IF address to a physical wiring path on a
network, and is suitable for a method for allocating the same IF address to
a terminal that is connected again to the same position on a communication
20network. Reference Signs List [0083]11, 21, 31, 41 IF-ADDRESS
DISTRIBUTION DEVICE ha, 21a, 31a PATH-INFORMATION OBTAINING UNIT 11b, 21b,
31b, 41b IP-ADDRESS SPECIFYING UNIT 2511c, 21c, 31c, 41c IP-ADDRESS
CORRESPONDENCE TABLE 12, 13 ETHERNET SWITCH P1 to P5 PORT Ti to T4, T11,
T21, T31 TERMINAL 31d VEHICLE-INFORMATION OBTAINING UNIT 3032
VEHICLE-INFORMATION MANAGING UNIT 41a PATH BLOCKING UNIT Kl to KM VEHICLE  



26 CLAIMS  1. An IF-address distribution device comprising:       a
path-information obtaining unit that obtains a piece of path information
indicating a physical connection 5 configuration of a communication network
that reaches a terminal as a request source of an IF address; and       an
IF-address specifying unit that specifies an IF address to be distributed
to the request source based on a piece of path information of the
communication network. 10  2. The IF-address distribution device according
to claim 1, wherein       the path-information obtaining unit obtains the
piece of path information by inquiring a port number of an 15 Ethernet
switch that transmits a MAC address of the request source.  3. The
IF-address distribution device according to claim 1 or 2, further
comprising an IF-address correspondence 20 table in which correspondence
relationships between pieces of path information of the communication
network and IF addresses are registered, wherein the IF-address specifying
unit specifies an IF address, which corresponds to a piece of path
information of the 25 communication network, based on a result of referring
to the IF-address correspondence table.  4. An IF-address distribution
device comprising: 



a path blocking unit that blocks other paths such that 30 only a path of a
communication network that reaches a request source of an IF address is
validated; and      an IF-address specifying unit that specifies an IF
address to be distributed to the request source based on a  27 piece of
path information of the communication network having been validated by the
path blocking unit.  5. The IP-address distribution device according to
claim 5 4, further comprising an IP-address correspondence table in which
correspondence relationships between pieces of path information of the
communication network and IP addresses are registered, wherein the
IP-address specifying unit specifies an IP address, 10 which corresponds to
a path having been validated by the path blocking unit, based on a result
of referring to the IP-address correspondence table. 6. An IP-address
distribution device comprising: 15a path-information obtaining unit that
obtains a piece of path information of a communication network that reaches
a request source of an IP address; a vehicle-information obtaining unit
that obtains vehicle information for specifying a position of a vehicle 20
in a formation of a train in which the communication network is
established; and      an IF-address specifying unit that specifies an IF
address to be distributed to the request source based on a piece of path
information of the communication network and 25 vehicle information. 



7. The IP-address distribution device according to claim 6, further
comprising an IF-address correspondence table in which correspondence
relationships between pieces of path 30 information of the communication
network and IF addresses  that are determined corresponding to a position
of the vehicle are registered, wherein the IF-address specifying unit
specifies an IF address,  28 which corresponds to a piece of path
information of the communication network and a position of the vehicle,
based on a result of referring to the IP-address correspondence table. 5
8.An IP-address distribution device comprising:       a path blocking unit
that blocks other paths such that only a path of a communication network
that reaches a request source of an IP address is validated; 10a
vehicle-information obtaining unit that obtains vehicle information for
specifying a position of a vehicle in a formation of a train in which the
communication network is established; and an IP-address specifying unit
that specifies an IP 15 address to be distributed to the request source
based on a piece of path information of a communication network having been
validated by the path blocking unit and vehicle information. 20 9.The
IP-address distribution device according to claim  8, further comprising an
IP-address correspondence table in which correspondence relationships
between pieces of path information of the communication network and IP
addresses that are determined corresponding to a position of the 25 vehicle
are registered, wherein      the IP-address specifying unit specifies an IP
address, which corresponds to a path having been validated by the path
blocking unit and a position of the vehicle, based on 



a result of referring to the 18-address correspondence 30table. 10. An
IP-address distribution method comprising: a step in which a piece of path
information of a  29 communication network that reaches a request source of
an IP address is obtained by inquiring a port number of an Ethernet switch
that transmits a MAC address of the request source of the IP address; and
5a step in which an IF address that corresponds to the piece of path
information of the communication network is specified based on a result of
referring to an IF-address correspondence table, in which correspondence
relationships between pieces of path information of the communication 10
network and IF addresses are registered. 11. An IF-address distribution
method comprising:      a path blocking unit that blocks other paths such
that only a path of a communication network that reaches a 15 request
source of an IF address is validated; and a step in which an IF address
that corresponds to a path having been validated by the path blocking unit
is specified based on a result of referring to an IF-address correspondence
table, in which correspondence relationships 20 between pieces of path
information of the communication network and IF addresses are registered.
12. An IF-address distribution method comprising: 



a step in which a piece of path information of a 25 communication network
that reaches a request source of an IF address is obtained;      a step in
which a position of a vehicle in a formation of a train in which the
communication network is established is specified; and 30a step in which an
IF address that corresponds to the piece of path information of the
communication network and a position of the vehicle is specified based on a
result of referring to an IF-address correspondence table, in which  30
correspondence relationships between pieces of path information of the
communication network and IP addresses that are determined corresponding to
the position of the vehicle are registered. 5 13. An IP-address
distribution method comprising: a step in which other paths are blocked
such that only a path of a communication network that reaches a request
source of an IP address is validated; 10a step in which vehicle information
for specifying a position of a vehicle in a formation of a train in which
the communication network is established is obtained; and       a step in
which an IP address that corresponds to the validated path and the position
of the vehicle is specified 15 based on a result of referring to an
IP-address correspondence table, in which correspondence relationships
between pieces of path information of the communication network and IP
addresses that are determined corresponding to the position of the vehicle
are registered. 




