
1 DESCRIPTION TITLE OF THE INVENTION IP ADDRESS DELIVERY SYSTEM AND IP
ADDRESS DELIVERY METHOD 5 Field [0001]The present invention relates to an
IP address delivery system and an IP address delivery method. Background
[0002]TCP/IP is well known as a communication protocol 10 on an Ethernet
(registered trademark). In the TCP/IP, an IP address is used as information
for identifying a terminal apparatus on the Ethernet (registered
trademark). The IP address is uniquely allocated to each terminal
apparatus. 15[0003]As a method of determining IP addresses of terminal
apparatuses on a network, there is a method of granting IP addresses to the
terminal apparatuses not to overlap one another, recording the IP addresses
in recording devices in the terminal apparatuses, and reading 20 out the
recorded IP addresses when the terminal apparatuses are started. [0004]As a
method of determining an IP address of an own terminal apparatus, there is
a method of using a reverse address resolution protocol (RARP). The RARP is
a 25 protocol for inquiring about an IP address corresponding to a MAC
addressysical address of the Ethernet (regic.LcLI trciueittaLR)) ufterminal
appaldLu-.in 



the RARP, when the MAC address of the own terminal apparatus is
broadcasted, an IP address is returned by an 30 RARP server on a network.
[0005]As an IP address delivery method different from the RARP, BOOTP
(BOOTstrap Protocol), DHCP (Dynamic Host Configuration Protocol), or the
like is sometimes used (Non  2 Patent Literature 1). Citation List Non
Patent Literature [0006]Non Patent Literature 1: Network Establishment by 5
TCP/IP Vol. 1 Fourth Edition Edited by Douglas E. Comer (Kyoritsu Shuppan
Co., Ltd.) Summary Technical Problem 10[0007]A network in which an
apparatus configuration is designed in advance is considered. Specifically,
a network in which the arrangement of apparatuses included in the network
is fixed and a physical pathway is also fixed is considered. In the network
operated in a fixed manner in 15 this way, it is convenient to also fix IP
addresses granted to terminal apparatuses. Further, when a terminal
apparatus is replaced because of a failure or the like, it is desirable, in
terms of operation, to grant an IP address same as that before the
replacement to the terminal 



20 apparatus after the replacement. Such granting of the IP address can be
manually performed during the replacement of the terminal apparatus.
However, if the IP address same as that before the replacement is
automatically granted to the terminal apparatus after the replacement
without the 25 intervention of human operation, the convenience in
operation is remarkably improved. However, in the related  art, the IP
address same as that before the replacement cannot be automatically
delivered during the replacement of the terminal apparatus. 30[0008]The
present invention has been devised in view of the above and it is an object
of the present. invention to provide an IP address delivery apparatus and
an IP address delivery method that can automatically deliver, during  3
replacement of a terminal apparatus on a communication network, an IP
address same as that before the replacement. Solution to Problem [0009]In
order to solve the aforementioned problems, an 5 IP address delivery system
according to one aspect of the present invention includes: an IP address
delivery apparatus including a path-information reading unit configured to
read, from an IP address request signal, path information of a
communication network extending to a 10 request source of an IP address, an
IP address correspondence table in which a correspondence relation between
the path information and the IP address is registered, and an IP-address
determining unit configured to determine, based on the path information
obtained from 15 the path-information reading unit and the IP address
correspondence table, an IP address delivered to the request source; and a
path-information granting unit configured to grant the path information to
the IP address request signal. 20[0010]Further, an IP address delivery
method according to another aspect of the present invention includes: a
path-information granting unit granting, to an IP address request signal,
path information of a communication network extending to a request source
of an IP address; a path- 



25 information reading unit of an IP address delivery apparatus reading the
path information from the IP address request signal; an-address determining
unit of the IP address delivery apparatus determining, by referring to an
IP address correspondence table in which a correspondence 30 relation
between the path information and the IP address is registered, an IP
address corresponding to the read path information; and the IP-address
determining unit delivering the determined IP address to the request
source.  4 Advantageous Effects of Invention [0011]According to the present
invention, there is an 5 effect that it is possible to automatically
deliver, during replacement of a terminal apparatus on a communication
network, an IP address same as that before the replacement. Brief
Description of Drawings 10[0012]FIG. 1 is a block diagram of a schematic
configuration of an IP address delivery system according to a first
embodiment.        FIG. 2 is a diagram of an example of the structure of an
IP address request signal used in IP network 15 communication in the first
embodiment.        FIG. 3 is a diagram of an example of contents of an IP
address correspondence table in the first embodiment.        FIG. 4 is a
diagram of an operation during IP address delivery by an IP address
delivery apparatus in the first 20 embodiment. 



FIG. 5 is a block diagram of a schematic configuration of an IP address
delivery system according to a second embodiment.              FIG. 6 is a
diagram of an example of the structure of 25 an IP address request signal
used in IP network corm hnication in the second embodiment. FIG. 7 Is a
diagram of an example of contents of an IF address correspondence table in
the second embodiment. FIG. 8 is a diagram of an operation during IP
address 30 delivery by the IP address delivery apparatus in the second
embodiment.        FIG. 9 is a block diagram of a schematic configuration
of an IP address delivery system according to a third  5 embodiment. FIG.
10 is a diagram of an example of contents of an IP address correspondence
table shown in FIG. 9. FIG. 11 is a diagram of a configuration example in 5
which a PC for maintenance is connected via an Ethernet (registered
trademark) switch. 



Description of Embodiments [0013]Embodiments of an IP address delivery
system and 10 an IP address delivery method according to the present
invention are explained in detail below based on the drawings. The present
invention is not limited by the embodiments. [0014]First Embodiment. 15FIG.
1 is a block diagram of a schematic configuration of an IP address delivery
system according to a first embodiment. As shown in FIG. 1, the IP address
delivery system according to this embodiment includes an IP address
delivery apparatus 1, a switch unit 2 connected to the IP 20 address
delivery apparatus 1, and, for example, four terminal apparatuses Ti to 14
connected to the switch unit 2. [0015]The IP address delivery apparatus I
is connected to a port PO of the switch unit 2_ The terminal 25 apparatuses
Ti to T4 are respectively connected to ports Pl to P4 of the switch unit 2.
A pathway of a communication network in this embodiment is constructed to
include such a switch unit 2. As the communication network, for example, an
Ethernet (registered trademark) that adopts TCP/IP as a 30 communication
protocol can be used. [0016]The switch unit 2 can operate as a switching
hub on a network and discriminate in which of the ports PO to P4 a signal
passing through the switch unit 2 is received.  6 Further, the switch unit
2 includes a path-information granting unit 16. The path-information
granting unit 16 grants path information to an IP address request signal
transmitted from a request source of an IP address. For 



5 example, when the Ethernet (registered trademark) is used, the switch
unit 2 is obtained by adding the path- information granting unit 16 to an
Ethernet (registered trademark) switch. As explained later on, the path
information granted by the path-information granting unit 10 16 can be, for
example, a port number of a port where the IP address request signal is
received. [0017]The IP address delivery apparatus 1 includes a
path-information reading unit 4a, an IP address correspondence table 4b,
and an IP-address determining unit 15 4c. The path-information reading unit
4a reads, from the IP address request signal, the path information of the
communication network extending to the request source of the IP address.
The IP address correspondence table 4b registers a correspondence relation
between the path 20 information and the IP address. The IP-address
determining unit 4c determines, based on the path information obtained from
the path-information reading unit 4a and the IP address correspondence
table 4b, an IP address that should be delivered to the request source. In
FIG. 1, the request 25 source of the IF address is any one of the terminal
apparatuses TI to T4 that has transmitted the IP JAAress request signal,
[0018]FIG, 2 is a diagram of an example of the structure of an IP address
request signal used in IP 30 network communication in this embodiment. As
shown in FIG. 2, the IP address request signal includes areas where
transmission destination information, transmission source information,
information type information, path information,  7 and the like are stored
and also a reserve area. The transmission source information is information
peculiar to the terminal apparatuses Ti to T4 that generated the IP address
request signal and is information used for 5 individually specifying the
terminal apparatuses Ti to T4. As such information, for example, MAC
addresses allocated to the terminal apparatuses Ti to T4 can be used. In
the IP address request signal, broadcast is designated as the transmission
destination information and information 



10 indicating the IP address request signal is used as the information type
information. [0019]When the switch unit 2 receives the IP address request
signal, the switch unit 2 stores, in the path information storage area of
the IP address request signal, 15 information (e.g., a port number) of a
port where the IP address request signal is received. Specifically, for
example, the switch unit 2 stores a port number "1" in the path information
storage area when the switch unit 2 receives the IP address request signal
in the port Pl. The 20 switch unit 2 stores a port number "2" in the path
information storage area when the switch unit 2 receives the IP address
request signal in the port 22. The switch unit 2 stores a port number "3"
in the path information storage area when the switch unit 2 receives the IP
address 25 request signal in the port 23. The switch. unit 2 stores a port
number "4" in the path information storage area when the switch unit 2
receives the IL:) address request signal in the port 24. The switch unit 2
stores a port number "5" when the switch unit 2 receives the IP address
request 30 signal in a port 25. After granting the reception port
information to the IP address request signal in this way, the switch unit 2
sends the IP address request signal from all the ports except the reception
port.  8 [0020]FIG. 3 is a diagram of an example of contents of the IF
address correspondence table 4b in this embodiment.  In FIG. 3, IF
addresses different from one another are registered in the IF address
correspondence table 4b to 5 respectively correspond to the port numbers
"1" to "4". As it is evident from FIG. 1, paths extending from the terminal
apparatuses T1 to T4 to the IF address delivery apparatus 1 can be uniquely
designated by the port numbers P1 to P4 of the switch unit 2. When the IF
address 10 delivery apparatus 1 receives an IF address request signal, the
IF address delivery apparatus 1 reads, with the path- 



information reading unit 4a, a path information storage area of the IF
address request signal. When "1", "2", "3", or "4" is stored in the path
information storage area, the 15 IF address delivery apparatus 1 delivers
an IF address corresponding to the number. Specifically, the IF address
delivery apparatus 1 can allocate, in response to a request from the
terminal apparatus Ti connected to the port P1 having the port number "1",
an IF address '192.168.1.1' to 20 the terminal apparatus Tl. The IF address
delivery apparatus 1 can allocate, in response to a request from the
terminal apparatus T2 connected to the port P2 having the port number "2",
an IF address '192.168.1.2' to the terminal apparatus T2. The IF address
delivery apparatus 1 25 can allocate, in response to a request from the
terminal apparatus Ti connected to the port 33 having the port number "3",
an Li? address 1192.168.1.3 to the terminal apparatus T3. The IF address
delivery apparatus 1 can allocate, in response to a request from the
terminal 30 apparatus T4 connected to the port P4 having the port number
"4", an IF address '192.168.1.4' to the terminal apparatus T1. [0021]This
embodiment is applied mainly to a  communication network in which a
physical pathway is fixed and a communication path is operated in a fixed
manner. In other words, for example, it is not a condition of this
embodiment to change a network configuration for, for 5 example, during
operation, changing a pathway or adding a new switch unit and connecting a
terminal apparatus to the switch unit. When such a change is performed, a
system is reconstructed before operation. However, as explained later, this
embodiment is adaptable to a change for, for 10 example, during
maintenance, connecting a normal Ethernet  (registered trademark) switch
not including the path-information granting unit 16 and connecting a PC
(personal computer) for maintenance or the like to the switch. Therefore,
in this embodiment, communication is performed 15 in a configuration in
which the arrangement of network configuration apparatuses in a network is
fixed and a pathway functioning as a communication path is also fixed.
Therefore, it is convenient in terms of operation to also fix IP addresses
granted to the terminal apparatuses Ti to 



20 T4. Specifically, in this embodiment, fixed IP addresses are
respectively associated with the paths extending from the terminal
apparatuses Ti to T4 to the IP address delivery apparatus 1. A
correspondence relation between the paths and the IP addresses is
registered in the IP 25 address correspondence table 4b. In this way, in
the IP address correspondence table 4h, the IP addresses are associated
with the paths (in FIG. 3, port numbers equivalent to the paths).
Therefore, for example, when the terminal apparatus Ti connected to the
port P1 is replaced 30 with an apparatus of the same type because of a
failure or the like, an IP address allocated to the apparatus after the
replacement is an IP address same as that before the replacement. Examples
of such a communication network  10 include a communication network
constructed in, for example, a car of a train. In this case, the IP address
delivery apparatus 1 is also mounted on the car. Besides the train, this
embodiment is also applicable to a communication 5 system constructed in a
mobile body, a communication system constructed in a factory, and the like.
[0022]When the IP address delivery apparatus 1 receives an IP address
request signal and a port number is absent in a path information storage
area of the IP address request 10 signal or a number other than "1" to "4"
is stored in the path information storage area, the IP-address determining
unit 4c determines that this is information of "others" and, for example,
delivers an undelivered IP address among IP addresses '192.168.1.5' to
'192.168.1.250' to a 15 transmission source (FIG. 3). Here, the case in
which a port number is absent in the path information storage area of the
IP address request signal is, for example, when the IP address request
signal is received via the normal Ethernet (registered trademark) switch
not including the 20 path-information granting unit 16. On the other hand,
the case in which the number other than "1" to "4" is stored in the path
information storage area of the IP address request signal is, for example,
when, if the port P5 not in use is provided in the switch. unit 2, a
terminal apparatus T5 (not 



25 shown) is connected to the port P5 during maintenance and the IP address
delivery apparatus 1 receives an IP address request signal from the
terminal apparatus T5. ALl of these cases could occur when a change or an
addition is applied to a network configuration in operation and when 30 the
network configuration is different from that assumed in operation. However,
in this embodiment, it is possible to cope with the cases by preparing an
IF address corresponding to "others" in the 19 address correspondence  1]
table 4b. [0023]FIG. 4 is a diagram of an operation during IF address
delivery by the IF address delivery apparatus 1 in this embodiment.
Specifically, a procedure for determining 5 and delivering an IF address of
the terminal apparatus Ti is shown. [0024]As shown in FIG. 4, the terminal
apparatus Ti performs an IF address request (S11). The IF address request
is transmitted to the switch unit 2 as an IF 10 address request signal. In
the IF address request, the IF address request signal is transmitted in
broadcast. A broadcast address is set in a delivery destination address of
the IF address request signal. The MAC address of the terminal apparatus Ti
is set in a delivery source address. 15[0025]When the IF address request
signal from the terminal apparatus Ti is received by the switch unit 2, the
switch unit 2 determines in which of the ports P1 to P4 the IF address
request signal is received. The path-information granting unit 16 of the
switch unit 2 stores 20 the port number "1" of the port P1 in a path
information storage area of the IF address request signal to thereby grant
port information serving as path information to the IF address request
signal (S12). Subsequently, the switch unit 2 sends the IF address request
signal granted with the 25 port information from all the ports PO, P2, P3,
and P4 except the port Pl. Consequently, the IF address request signal sent
from the port PO is transmitted to the IP address delivery apparatus 1. The
IF address request from the terminal apparatus Tl reaches the IF address
delivery 



30 apparatus 1 through the switch unit 2 (513). [0026]Subsequently, when
the IF address request signal is received by the IF address delivery
apparatus 1, the path-information reading unit 4a reads the path
information  12  from the IP address request signal. Specifically, the
path-information reading unit 4a reads the port number stored in the path
information storage area. The IPaddress determining unit 4c specifies, by
referring to the 5 IP address correspondence table 4b based on the port
information obtained from the path-information reading unit 4a, the IP
address '192.168.1.1' corresponding to the port number "1". The IP-address
determining unit 4c determines the specified IP address as an IF address
that should be 10 delivered to the request source (514).
[0027]Subsequently, the IP address delivery apparatus delivers the
determined IF address to the terminal apparatus Ti that is the request
source (S15). In the delivery of the IP address, an IP address delivery
message 15 is transmitted in unicast. In a delivery destination address of
the IF address delivery message, the MAC address of the terminal apparatus
Ti is set. In a delivery source address of the IP address delivery message,
a MAC address of the IP address delivery apparatus 1 is set. When the IF 20
address delivery apparatus 1 delivers the IF address, the IF address
delivery apparatus 1 stores, in a not-shown storing unit, a path (port) and
a MAC address of a terminal apparatus to which the IP address is delivered.
[0028]Subsequently, the terminal apparatus Ti that receives 25 the delivery
of the IF address from the IF address delivery apparatus 1 sets the
delivered IP address as an IP address of its own te.flitimal apparatus T1.
Therehfter, the terminal apparatus Ti can perform communication by using
the IF address. [0029]After the IF address corresponding to the port number



30"1" of the port Pi.is delivered, when an IF address request signal is
received again through the port P1 of the  13 switch unit 2, the IP-address
determining unit 4c determines whether a MAC address of a transmission
source included in the IF address request signal received again and a MAC
address of a transmission source to which an IF 5 address was already
delivered are the same. [0030]When the IF-address determining unit 4c
determines that the MAC address of the transmission source included in the
IF address request signal received again and the MAC address of the
transmission source to which the 10 IF address was already delivered are
the same, the IP- address determining unit 4c sets the MAC address of the
transmission source as a transmission destination address and delivers
again an IF address same as the IF address already delivered. For example,
after the IF address 15'192.168.1.1' was delivered in response to an IF
address request from the terminal apparatus Ti, when an IF address request
from the terminal apparatus Ti connected to the port P1 of the switch unit
2 is received again, the IF address '192.168.1.1' is delivered to the
terminal 20 apparatus Ti again. [0031]On the other hand, when the
IF-address determining unit 4c determines that the MAC address of the 



transmission source included in the IF address request signal received
again and the MAC address of the 25 transmission source to which the IF
address was already delivered are different, the IP-address determining
unit checks whether the terminal apparatus Ti is connected on the
communication network. For example, the IF-address determining unit 4c can
transmit a connection check signal 30 to the IF address '192.168.1.1'
already delivered and check presence or absence of the connection according
to whether a response to the check signal is returned within a
predetermined time.  14 [0032]As a result, when a response is not returned
within the predetermined time and it is confirmed that the terminal
apparatus Ti is not connected on the communication network, the 1P-address
determining unit 4c sets, as a 5 transmission destination address, the MAC
address of the transmission source included in the IP address request
signal received again and delivers, to the transmission source, an IP
address same as the IP address already delivered. For example, it is
assumed that, after the IP 10 address delivery apparatus 1 delivered the IP
address '192.168.1.1' in response to an IP address request from the
terminal apparatus Ti, the terminal apparatus Ti is replaced with the
terminal apparatus T5. When the terminal apparatus T5 performs an IP
address request, the IP address 15 delivery apparatus 1 delivers, to the
terminal apparatus T5, the IP address '192.168.1.1' delivered to the
terminal apparatus Ti. [0033]When a response is returned within the
predetermined time and it is confirmed that the terminal 20 apparatus Ti is
connected on the communication network, the IP address delivery apparatus 1
selects an unused IP address out of "others" of the IP address
correspondence table 4b and delivers the IP address to the transmission
source, This could occur when a change not included in 25 design is applied
to the communication network and a network communication is different from
that shown in FIG. I. For example, this could occurs when, as shown in FIG.
11, the terminal apparatus Ti connected to the port Pl is once removed and,
thereafter, an Ethernet (registered 



30 trademark) switch 50 not including the path-information granting unit 16
is connected to the port 21 and the terminal apparatus T1 and a PC
(personal computer) for maintenance Si are further connected to the
Ethernet  15 (registered trademark) switch 50. [0034]As explained above,
according to this embodiment, after the IP address '192.168.1.1' was
allocated to the terminal apparatus Ti connected to, for example, the port
5 P1 of the switch unit 2, when an IP address of the terminal apparatus Ti
is set again, it is also possible to allocate the IF address '192.168.1.1'
in a fixed manner. [0035]Further, according to this embodiment, after the
IF address '192.168.1.1' was allocated to the terminal 10 apparatus Ti
connected to, for example, the port P1 of the switch unit 2, when the
terminal apparatus Ti is replaced with another terminal apparatus T5, it is
also possible to allocate an IF address '192.168.1.1' same as that
allocated to the terminal apparatus Ti to the terminal apparatus T5 15 in a
fixed manner. [0036]As explained above, in this embodiment, during
replacement of the terminal apparatuses Ti to T4 on the communication
network, it is possible to automatically deliver an IF address same as that
before the replacement. 20[0037]This embodiment is suitable when, at least
during operation, a communication path (a pathway) of the communication
network is fixed and the terminal apparatuses Ti to T4 connected to the
communication path are also fixed. However, because IF addresses
corresponding to "others" are 25 prepared in the IP address correspondence
table 4b, even if a change is applied to a network configuration designed
in advance, it is possible to deliver IL addresses that do not overlap one
another. Therefore, the operation is not hindered. 30[0038]The IF address
delivery apparatus 1 can be used 



instead of a DHCP server and the terminals Ti to T4 can be caused to
operate using a format same as a format of DHCP clients.  16 [0039]Second
Embodiment. FIG. 5 is a block diagram of a schematic configuration of an IP
address delivery system according to a second embodiment. In FIG. 5, the IP
address delivery apparatus 1, 5 switch units 2, 5, and 6, and terminal
apparatuses Ti to T10 are provided on a communication network. The IP
address delivery apparatus 1 is connected to the terminal apparatuses Ti to
T4 sequentially via the switch units 2 and 5, connected to the terminal
apparatuses T5 to T8 10 sequentially via the switch units 2 and 6, and
connected to the terminal apparatuses T9 and T10 via the switch unit 2. As
the communication network, for example, an Ethernet (registered trademark)
can be used. [0040]The IP address delivery apparatus 1 is connected 15 to
the port PO of the switch unit 2. A port PO of the switch unit 5 is
connected to the port P1 of the switch unit 2. A port PO of the switch unit
6 is connected to the port P2 of the switch unit 2. The terminal
apparatuses T9 and T10 are respectively connected to the ports P3 and 24 20
of the switch unit 2. The terminal apparatuses Ti to T4 are respectively
connected to ports P1 to P4 of the switch unit 5. The terminal apparatuses
T5 to T8 are respectively connected to ports 21 to P4 of the switch unit 6.
[0041]The switch units 2, 5/ and 6 can respectively 25 operate as switching
hubs on a network. The switch units 2, 5, and 6 can discriminate in which
of the ports PO to 04 signals passing through the switch units are
received. Further, the switch unit 2 includes the path-information granting
unit 16, the switch unit 5 includes a path- 30 information granting unit
17, and the switch unit 6 includes a path-information granting unit 18. As
explained in the first embodiment, the path-information granting units 16,
17, and 18 grant path information to an 12 



17 address request signal transmitted from a request source of an IP
address. The path information granted by the path-information granting
units 16, 17, and 18 is, for example, a port number of a port where the IF
address request signal 5 was received. [0042]As in the first embodiment,
the IF address delivery apparatus 1 includes the path-information reading
unit 4a, the IF address correspondence table 4b, and the IF-address
determining unit 4c. The path-information 10 reading unit 4a reads, from
the IF address request signal, the path information of the communication
network extending to the request source of the IF address. The IF address
correspondence table 4b registers a correspondence relation between the
path information and the IF address. The IF- 15 address determining unit 4c
determines, based on the path information obtained from the
path-information reading unit 4a and the IF address correspondence table
4b, an IF address that should be delivered to the request source. In FIG.
5, the request source of the IF address is any one of 20 the terminal
apparatuses Ti to T10 that transmitted the IF address request signal.
[0043]FIG. 6 is a diagram of an example of the structure of an IF address
request signal used in IF network communication in this embodiment. As
shown in FIG. 25 6, the IF address request signal includes areas where
transmission destination information, transmdssion source information,
information type information, first path information and second path
information, and the like are stored and a reserve area. The transmission
source 30 information is information peculiar to the terminal apparatuses
Ti to T10 that generated the IF address request signal and is information
used for individually specifying the terminal apparatuses Ti to T10. As
such information,  18 for example, MAC addresses allocated to the terminal
apparatuses Ti to T10 can be used. In the IP address request signal,
broadcast is designated as the transmission destination information and
information indicating the IP 5 address request signal is used as the
information type information. 



[0044]When the switch units 2, 5, and 6 receive the IP address request
signal, the switch units 2, 5, and 6 check the first path information
storage area of the IP address 10 request signal. When the first path
information storage area is empty, the switch units 2, 5, and 6 store, in
the first path information storage area, information (e.g., a port number)
of a port where the IP address request signal was received. When
information is already stored in the 15 first path information storage area
and the second path information storage area is empty, the switch units 2,
5, and 6 store, in the second path information storage area, the
information (e.g., the port number) of the port where the IP address
request signal was received. After granting 20 the reception port
information to the IP address request signal, the switch units 2, 5, and 6
send the IF address request signal from all the ports except the reception
port. [0045]Further, for example, when the switch unit 6 receives, in the
port Pl, an IF address request signal from 25 the terminal apparatus T5,
after storing the port number "1" in a first path information storage area
of the IP address request signal, the switch unit 6 sends the IP address
request signal from the ports PO and 22 to P4. The switch unit 2 receives
the IP address request signal in the 30 port 22. Because information is
already stored in the first path information storage area of the IF address
request signal, after storing the port number "2" of the reception port in
a second path information storage area,  19 the switch unit 2 sends the IP
address request signal from the ports PO, P1, P3, and P4. Therefore, the
port number "1" is stored in the first path information storage area of the
IP address request signal received by the IP address 5 delivery apparatus
1. The port number "2" is stored in the second path information storage
area of the IP address request signal. 



[0046]For example, when the switch unit 2 receives, in the port P3, an IP
address request signal from the terminal 10 apparatus T9, after storing the
port number "3" in a first path information storage area of the IP address
request signal, the switch unit 2 sends the IP address request signal from
the ports PO, Pl, P2, and P4. Therefore, the port number "3" is stored in
the first path information 15 storage area of the IP address request signal
received by the IP address delivery apparatus 1. No information is stored
in the second path information storage area of the IP address request
signal. [0047] 20FIG. 7 is a diagram of an example of contents of the IP
address correspondence table 4b in this embodiment. In FIG. 7, a
combination of first path information "1" and second path information "1"
corresponds to an IP address request signal sent from the terminal
apparatus Ti to the 25 IP address delivery apparatus 1 through the port P1
of the  switch unit 5 and the port P1 of the switch unit 2, In other words,
the first path information 'IP' and the second path information "1"
respectively represent port numbers. In the IP address correspondence table
4b, for example, an 30IP address '192.168.1.11' is associated with an IP
address request signal having the first path information "1" and the second
path information "1". The IP address is allocated to the terminal apparatus
Ti. A combination of  20 first path information "2" and the second path
information "1" corresponds to an IF address request signal sent from the
terminal apparatus T2 to the IP address delivery apparatus 1 through the
port P2 of the switch unit 5 and 



5 the port P1 of the switch unit 2. For example, an IF address
'192.168.1.21' is allocated to the terminal apparatus T2. A combination of
first path information "3" and the second path information "1" corresponds
to an IF address request signal sent from the terminal apparatus T3 10 to
the IF address delivery apparatus 1 through the port P3 of the switch unit
5 and the port P1 of the switch unit 2. For example, an IP address
'192.168.1.31' is allocated to the terminal apparatus T3. A combination of
first path information "4" and the second path information "1" 15
corresponds to an IP address request signal sent from the terminal
apparatus T4 to the IF address delivery apparatus 1 through the port P4 of
the switch unit 5 and the port P1 of the switch unit 2. For example, an IP
address '192.168.1.41' is allocated to the terminal apparatus T4. 20[0048]A
combination of the first path information "1" and second path information
"2" corresponds to an IF address request signal sent from the terminal
apparatus T5 to the IF address delivery apparatus 1 through the port P1 of
the switch unit 6 and the port P2 of the switch. unit 2. 25For example, an
IP address '192,16EL1.12f is allocated to the terminal apparatus 15A
combination of the first path information "2 and the second path
information "2" corresponds to an IP address request signal sent from the
terminal apparatus T6 to the IF address delivery apparatus 30 1 through the
port P2 of the switch unit 6 and the port P2 of the switch unit 2. For
example, an IF address '199.168.1.22' is allocated to the terminal
apparatus T6. A combination of the first path information "3" and the  21
second path information "2" corresponds to an IP address request signal
sent from the terminal apparatus T7 to the IP address delivery apparatus 1
through the port P3 of the switch unit 6 and the port P2 of the switch unit
2. For 5 example, an IP address '192.168.1.32' is allocated to the terminal
apparatus T7. A combination of the first path information "4" and the
second path information "2" corresponds to an IP address request signal
sent from the terminal apparatus T8 to the IP address delivery apparatus 10
1 through the port P4 of the switch unit 6 and the port P2 of the switch
unit 2. For example, an IP address '192.168.1.34' is allocated to the
terminal apparatus T8. [0049]A combination of the first path information
"3" 



and second path information "none" corresponds to an IP 15 address request
signal sent from the terminal apparatus T9 to the IP address delivery
apparatus 1 through the port P3 of the switch unit 2. For example, an IP
address '192.168.1.30' is allocated to the terminal apparatus T9. A
combination of the first path information "4" and the 20 second path
information "none" corresponds to an IP address request signal sent from
the terminal apparatus T10 to the IP address delivery apparatus 1 through
the port P4 of the switch unit 2. For example, an IP address '192.168.1.40'
is allocated to the terminal apparatus T10. 25[0050]As explained above, the
IP addresses corresponding to the first path l.nformatlon and  path
information are registered in the IF address correspondence table 4b" When
the IP address delivery apparatus 1 receives an IP address request signal,
the IP 30 address delivery apparatus 1 reads first path information and
second path information of the IP address request signal and determines, by
referring to the IP address correspondence table 4b, an IP address
delivered to a  22 terminal apparatus that is a request source. [0051]As in
the first embodiment, this embodiment is applied mainly to communication by
a network in which a pathway is fixed. Therefore, as shown in the IP
address 



5 correspondence table 4b shown in FIG. 7, the fixed IF addresses are
respectively associated with the kinds of path information (i.e., the
combinations of the first path information and the second path information)
extending from the terminal apparatuses Ti to T10 to the IF address 10
delivery apparatus 1. In this way, in the IP address correspondence table
4b, the IF address is associated with each of the paths. Therefore, for
example, when the terminal apparatus Ti connected to the port P1 of the
switch unit 5 is replaced with an apparatus of the same 15 type because of
a failure or the like, an IF address allocated to an apparatus after the
replacement is an IF address same as that before the replacement. Examples
of such a communication network include a communication network constructed
in, for example, a car of a train. In 20 this case, the IF address delivery
apparatus 1 is also mounted on the car. Besides the train, this embodiment
is also applicable to a communication system constructed in a mobile body,
a communication system constructed in a factory, and the like. 25[0052]When
the IF address delivery apparatus 1 receives an IP address request signal
and no information Is present either in a first path information storage
area or a second path information storage area of the IF address request
signal, the IF-address determining unit 4c determines that 30 this is
information of "others" and, for example, delivers an undelivered IF
address among IF addresses '192.168.1.50'  23 to '192.168.1.240' to a
transmission source (FIG. 7). [0053]When the IF address delivery apparatus
1 receives an IF address request signal and a combination of port numbers
respectively stored in a first path information 5 storage area and a second
path information storage area of the IF address request signal is a
combination not registered in the IF address correspondence table 4b, the
IF-address determining unit 4c determines that this is information of
"others" and, for example, delivers an 



10 undelivered IF address among the IP addresses '192.168.1.50' to
'192.168.1.240' to a transmission source (FIG. 7). [0054]When the IF
address delivery apparatus 1 receives an IP address request signal, a
combination of port numbers 15 respectively stored in a first path
information storage area and a second path information storage area of the
IF address request signal is a combination registered in the IF address
correspondence table 4b, and an IF address is already delivered to a
terminal apparatus that is a request 20 source of the IF address connected
to a communication path specified by the combination of the port numbers,
an operation is performed as explained below. [0055]The IF-address
determining unit 4c determines whether a MAC address of a transmission
source included in 25 the IF address request signal received again and a
MAC address of a transmission source to wh.ich the IP address was already
delivered are the same. [0056]When the IF-address determining unit 4c
determines that the MAC address of the transmission source 30 included in
the IF address request signal received again and the MAC address of the
transmission source to which the IF address was already delivered are the
same, the IPaddress determining unit 4c sets the MAC address of the 24
transmission source as a transmission destination address and delivers
again an IF address same as the IF address already delivered. For example,
after the IP address '192.168.1.11' was delivered in response to an IP
address 



5 request from the terminal apparatus Ti, when an IF address request from
the terminal apparatus Ti connected to the port P1 of the switch unit 5 is
received again, the IF address '192.168.1.11' is delivered to the terminal
apparatus Ti again. 10[0057]On the other hand, when the IP-address
determining unit 4c determines that the MAC address of the transmission
source included in the IF address request signal received again and the MAC
address of the transmission source to which the IF address was already 15
delivered are different, the IF-address determining unit 4c checks whether
the terminal apparatus Ti is connected on the communication network. For
example, the IF-address determining unit 4c can transmit a connection check
signal to the IF address '192.168.1.11' already delivered and 20 check
presence or absence of the connection according to whether a response to
the check signal is returned within a predetermined time. [0058]As a
result, when a response is not returned within the predetermined time and
it is confirmed that the 25 terminal apparatus Tl is not connected on the
communication network, the IP-address determining unit dc delivers, to the
request source, an TP address same as the IF address already delivered. For
example, it is assumed that, after the IF address delivery apparatus 1
delivers the IF address 30'192.168.1.11' in response to an IF address
request from the terminal apparatus Ti, the terminal apparatus Ti is
replaced with a terminal apparatus TN. When the terminal apparatus Ill
performs an IF address request, the IF  25 



address delivery apparatus 1 delivers, to the terminal apparatus T11, the
IP address '192.168.1.11' delivered to the terminal apparatus Ti.
[0059]When a response is returned within the 5 predetermined time and it is
confirmed that the terminal apparatus Ti is connected on the communication
network, the IP address delivery apparatus 1 selects an unused IP address
out of "others" of the IP address correspondence table 4b and delivers the
IP address to the request source. 10 This occurs when a change not included
in design is applied to the communication network. Such an example is
explained with reference to FIG. 11 in the first embodiment.  [0060]FIG. 8
is a diagram of an operation during IP address delivery by the IP address
delivery apparatus 1 in 15 this embodiment. Specifically, a procedure for
determining and delivering an IP address of the terminal apparatus T2 is
shown. [0061]As shown in FIG. 8, first, the terminal apparatus T2 performs
an IF address request (S21). The IF address 20 request is transmitted to
the switch unit 5 as an IP address request signal. In the IF address
request, the IF address request signal is transmitted in broadcast. A
broadcast address is set in a delivery destination address of the IF
address request signal. The MAC address of the 25 terminal apparatus T2 is
set in a delivery source address, [0062]When the IF address request signal
from the terminal apparatus Ti is received by the switch unit 5, the switch
unit 5 determines in which of the ports P1 to P4 the IF address request
signal is received. The path- 30 information granting unit 17 of the switch
unit 5 stores the port number "2" of the port P2, which is a reception
port, in a first path information storage area of the IF address request
signal to thereby grant port information 26 (first path information) to the
IP address request signal (S22). 



[0063]Subsequently, the switch unit 5 sends the IP address request signal
granted with the port information 5 from all the ports PO, Pl, P3, and P4
except the port P2. Consequently, the IP address request signal sent from
the port PO is transmitted to the switch unit 2 (S23). [0064]When the IP
address request signal sent through the switch unit 5 is received by the
switch unit 2, the 10 switch unit 2 determines in which of the ports P1 to
24 the IP address request signal was received. The path-information
granting unit 16 of the switch unit 2 stores the port number "1" of the
port P1, which is the reception port, in a second path information storage
area of the IP 15 address request signal to thereby grant port information
(second path information) to the IP address request signal (S24).
[0065]Subsequently, the switch unit 2 sends the IP address request signal
granted with the port information 20 from all the ports PO, P2, P3, and P4
except the port Pl. Consequently, the IP address request signal sent from
the port PO is transmitted to the IP address delivery apparatus 1 (S25).
[0066]Subsequently, when the IP address request signal 25 is received by
the IP address delivery apparatus 1, the path information reading unit 4a
reads the first path information and the second path information from the
IF address request signal. Specifically, the path-information reading unit
4a reads the port number "2" stored in the 30 first path information
storage area and the port number "1" stored in the second path information
storage area. The IP-address determining unit 4c specifies, by referring to
the IF address correspondence table 4b based on the port  27 



information obtained from the path-information reading unit 4a, the IF
address '192.168.1.21' corresponding to a combination of the port number
112" of the first path information and the port number "1" of the second
path 5 information. The 12-address determining unit 4c determines the
specified IF address as an IP address that should be delivered to the
request source (526). [0067]Subsequently, the IF address delivery apparatus
1 delivers the determined IF address to the terminal 10 apparatus T2 that
is the request source (S27). In the delivery of the IP address, an IP
address delivery message is transmitted in unicast. In a delivery
destination address of the IF address delivery message, the MAC address of
the terminal apparatus T2 is set. In a delivery source 15 address of the IF
address delivery message, a MAC address of the IF address delivery
apparatus 1 is set. When the IF address delivery apparatus 1 delivers the
IP address, the IF address delivery apparatus 1 stores, in a not-shown
storing unit in the IP address delivery apparatus 1, a path 20(port) and a
MAC address of a terminal apparatus to which the IP address is delivered.
[0068]Subsequently, the terminal apparatus T2 that receives the delivery of
the IF address from the IF address delivery apparatus 1 sets the delivered
IF address as an IF 25 address of the terminal apparatus T2. Thereafter,
the terminal apparatus T2 can perform communication by- u sng the ir
address, [0069]It goes without saying that this embodiment is also
applicable when the network configuration shown in FIG. 30 5 is
generalized. Specifically, in a network configuration in which the number
of switch units included on a communication path extending from the IF
address delivery apparatus 1 to terminal apparatuses is a maximum of N (N
is 



28 an integer equal to or larger than 1), it will be enough if first to Nth
path information storage areas where first path information to Nth path
information are respectively stored are provided in an IP address request
signal and 5 also if the IP address correspondence table shown in FIG. 7 is
formed to register IP addresses in association with combinations of the
first path information to the Nth path information. FIG. 5 corresponds to
an IP address delivery system in the case of N=2. Path-information granting
units 10 in the switch units store, in a predetermined area among first to
Nth path information storage areas of an IP address request signal passing
through the switch units, a port number of a port where the IP address
request signal is received. For example, the path-information granting 15
units store the port number in an empty area appearing first in order from
an area having the smallest number of the first to Nth path information
storage areas. [0070]According to this embodiment, as in the first
embodiment, during replacement of the terminal apparatuses 20 T1 to T10 on
the communication network, it is possible to automatically deliver an IP
address same as that before the replacement. The other effects of this
embodiment are the same as the effects of the first embodiment. [0071]Third
Embodiment. 25FIG. 9 is a block diagram of a schematic configuration of an
It address delivery system according to a third embodiment. As shown in
FiG. 9, a train includes one or more cars, specifically, cars K1 to KM (M
is an integer equal to or larger than 1). The IP address delivery system 30
according to this embodiment is provided in, for example, Nth (N is an
integer equal to or larger than 1 and equal to or smaller than M) car in
the train formation. [0072]The 12 address delivery apparatus 1, the switch 



29 unit 2, and the terminal apparatuses Ti to T4 are provided on a
communication network constructed in an Nth car KN. The IP address delivery
apparatus 1 is connected to the terminal apparatuses Ti to T4 via the
switch unit 2. As 5 the communication network, for example, an Ethernet
(registered trademark) can be used. As the terminal apparatuses Ti to T4 on
the car EN, apparatuses that operate based on a command signal from the
outside to operate the car EN, for example, a door opening and closing 10
apparatus, a brake apparatus, an illumination apparatus, or an air
conditioning apparatus can be used. The IF address delivery apparatus 1 is
connected to the port PO of the switch unit 2 and the terminal apparatuses
Ti to T4 are respectively connected to the ports P1 to P4 of the switch 15
unit 2, whereby a pathway of the communication network is constructed.
[0073]In the IP address delivery apparatus 1, the path- information reading
unit 4a, the IF address correspondence table 4b, the IF-address determining
unit 4c, and a car- 20 information acquiring unit 9 are provided. The
path-information reading unit 4a reads, from an IF address request signal,
path information of a communication network extending to a request source
of an IF address. The car-information acquiring unit 9 can acquire car
information 25 for specifying a position in the formation of a car where
the corcounicat.oworkIstructed. A cam. information managing unit 32 that
manages the ear information is mounted on each of the cars of the train.
The car-information acquiring unit 9 acquires the car 30 information from
the car-information managing unit 32. The IF address correspondence table
4b can register a correspondence relation between the path information of
the communication network and an IF address determined to  



30 correspond to the position in the formation of the car. The IP-address
determining unit 4c can determine, based on the path information of the
communication network obtained from the path-information reading unit 4a
and the car 5 information obtained from the car-information acquiring unit
9, an IP address delivered to the request source of the IP address.
[0074]The switch unit 2 can operate as a switching hub on a network and
discriminate in which of the ports PO to 10 P4 a signal passing through the
switch unit 2 is received. The switch unit 2 includes the path-information
granting unit 16. The path-information granting unit 16 grants path
information to the IP address request signal transmitted from the request
source of the IP address. For example, 15 when the Ethernet (registered
trademark) is used, the switch unit 2 is obtained by adding the
path-information granting unit 16 to an Ethernet (registered trademark)
switch. The path information granted by the path-information granting unit
16 is, for example, a port number 20 of a port where the IP address request
signal is received. [0075]FIG. 10 is a diagram of an example of contents of
the IP address correspondence table 4b shown in FIG. 9. FIG. 10 is an
example of the IP address correspondence table 4b formed when the IP
address delivery apparatus 1 is 25 arranged in the Nth car KN and port
numbers of the ports P1 to P4 of the switch 2 are respectively I to 4_ The
IP address includes information that is variable depending on car
information, specifically, for example, N representing a car number. In
this way, in the IF address 30 correspondence table 4b, IF addresses
different from one another to respectively correspond to the car number N
of the car MN and the port numbers 1 to 4 are registered. [0076]According
to the IP address correspondence table  31 4b shown in FIG. 10, the IP
address delivery apparatus 1 can allocate, in response to a request from
the terminal apparatus Ti connected to the port P1 having the port number
1, an IP address '192.168.N.1' to the terminal 



5 apparatus Ti. The IP address delivery apparatus 1 can allocate, in
response to a request from the terminal apparatus T2 connected to the port
P2 having the port number 2, an IP address '192.168.N.2' to the terminal
apparatus T2. The IF address delivery apparatus 1 can 10 allocate, in
response to a request from the terminal apparatus T3 connected to the port
P3 having the port number 3, an IP address '192.168.N.3' to the terminal
apparatus T3. The IP address delivery apparatus 1 can allocate, in response
to a request from the terminal 15 apparatus T4 connected to the port P4
having the port number 4, an IP address '192.168.N.4' to the terminal
apparatus T4. [0077]An operation in this embodiment is explained. For
example, the terminal apparatus T1 performs an IP 20 address request.
First, when car information is sent from the car-information managing unit
32 to the car-information acquiring unit 9, an IP address corresponding to
the car information is set in the IP address correspondence table 4b for
each of the port numbers 1 to 4. For example, when 25 it is assumed that an
IP address is delivered from the IP address delivery. apparatus I to the
communication network of the car KN, an IP address corresponding to the car
number N of the car KN is registered in an IP address correspondence table
4b for each of the port numbers I to 4. 30[0078]Subsequently, the terminal
apparatus Ti transmits an IP address request signal in broadcast. When the
IP address request signal from the terminal apparatus TI is 32 received by
the switch unit 2, the switch unit 2 determines that the IP address request
signal is received via the port Pl. The path-information granting unit 16
of the switch unit 2 stores the port number "1" of the port P1 in a path 5
information storage area of the IP address request signal. The switch unit
2 sends the IP address request signal granted with the port information
from all the ports PO, P2, P3, and P4 except the port Pl. 



[0079]Subsequently, when the IP address request signal 10 is received by
the IP address delivery apparatus 1, the path-information reading unit 4a
reads path information from the IP address request signal. Specifically,
the path-information reading unit 4a reads the port number "1" stored in
the path information storage area. The IP- 15 address determining unit 4c
specifies, by referring to the IP address correspondence table 4b based on
the port information obtained from the path-information reading unit 4a,
the IP address '192.168.N.1' corresponding to the port number "1" and
determines the specified IP address as an IP 20 address that should be
delivered to the request source. [0080]Subsequently, the IP address
delivery apparatus 1 delivers the determined IP address to the terminal
apparatus T1 at the request source. In the delivery of the IP address, an
IP address delivery message is transmitted 25 in unicast. In a delivery
destination address of the IP address delivery message, the MAC address of
the terminal apparatus 11 is set. in a delivery source address of the IP
address delivery message, a MAC address of the IP address delivery
apparatus 1 is set. When the IP address 30 delivery apparatus 1 delivers
the IP address, the IP address delivery apparatus 1 stores, in a not-shown
storing unit in the IP address delivery apparatus 1,  33 a port and a MAC
address of a terminal apparatus to which the IP address should be
delivered. [0081]Subsequently, the terminal apparatus Ti that receives the
delivery of the IP address from the IP address 5 delivery apparatus 1 sets
the delivered IP address as an IP address of the terminal apparatus Tl.
Thereafter, the terminal apparatus T1 can perform communication by using
the IP address. [0082]When the switch units are connected, for example, 



10 in a cascade shape as shown in FIG. 5, delivery of an IP address can be
performed as in the second embodiment. [0083]According to this embodiment,
it is possible to grant fixed IP addresses to the terminal apparatuses Ti
to T4 set in the car of the train according to a position in 15 the
formation of the car. The other effects of this embodiment are the same as
the effects of the first and second embodiments. Industrial Applicability
20[0084]As explained above, the present invention is useful as an IP
address delivery apparatus and an IP address delivery method for
automatically delivering a fixed IP address during setting of a terminal
apparatus on a network_ 25 Reference Signs List [0085]lip ADDRESS DELIVERY
APPARATUS 2, 5, 6 SWITCH UNITS 4a PATH-INFORMATION READING UNIT
4b IP ADDRESS CORRESPONDENCE TABLE 304c IP-ADDRESS DETERMINING UNIT 46, 17,
19 PATH-INFORMATION GRANTING UNITS 9 CAR-INFORMATION ACQUIRING UNIT 32
CAR-INFORMATION MANAGING UNIT SO ETHERNET (REGISTERED TRADEMARK) SWITCH  



34 51 PC (PERSONAL COMPUTER) FOR MAINTENANCE PO to P4 PORTS Ti to T10
TERMINAL APPARATUSES  35 CLAIMS  1. An IP address delivery system
comprising:       an IP address delivery apparatus including a
path-information reading unit configured to read, from an IP 5 address
request signal, path information of a communication network extending to a
request source of an IP address, an IP address correspondence table in
which a correspondence relation between the path information and the IP
address is registered, and an IP-address determining unit configured 10 to
determine, based on the path information obtained from the path-information
reading unit and the IP address correspondence table, an IP address
delivered to the request source; and            a path-information granting
unit configured to grant 15 the path information to the IP address request
signal.  2. The IP address delivery system according to claim 1, wherein
the communication network is operated with a communication path fixed
therein. 20  3. The IF address delivery system according to claim 1 or 2,
wherein          the communication network includes a switch unit
configured to include a plurality of ports and function as 25 at least a
switching hub, the switch unit. includes the path information granting 



unit confiy.n.eed to store, as the path Thformation, in a path information
storage area of the IF address request signal, a port number of a port
where the IF address 30 request signal was received, and in the IF address
correspondence table, a correspondence relation between the port number of
the switch unit and the IF address is registered.  36  4. The IP address
delivery system according to claim 3, wherein, when the path information is
not stored in the path information storage area of the IP address request 5
signal or when a port number different from the port number registered in
the IF address correspondence table is stored in the path information
storage area, the IN-address determining unit delivers, to the request
source of the IP address, an undelivered IF address 10 different from the
IP address corresponding to the port number registered in the IF address
correspondence table.  5. The IP address delivery system according to claim
3 or 4, wherein, when the path information granted to the IF 15 address
request signal received by the IF address delivery apparatus is the same as
path information of.a path extending to a request source to which an IF
address is already delivered and a MAC address of a transmission source
included in the received IF address request signal 20 is different from a
MAC address of a transmission source included in an IF address request
signal from the request source to which the IF address was already
delivered,       the IF--address determining unit transmits a connection
check signal to the IF address already delivered, when a 25 response to the
check signal is returned within a predetermined time, delivers, to the
request source of the IF address, an undelivered IP address different Iranl
address corresponding to the port number registered in the IF address
correspondence table, and, when a response to 



30 the check signal is not returned within the predetermined time,
delivers, to the request source of the IF address, the IF address already
delivered.  37 6. The IP address delivery system according to any one of
claims 3 to 5, wherein, when a number of switch units included on a
communication path extending from the IP address delivery apparatus to the
request source of the IP 5 address is a maximum of N (N is an integer equal
to or larger than 2),       the path information storage area of the IP
address request signal includes first to Nth path information storage areas
in which first path information to Nth path 10 information are respectively
stored, the IF address correspondence table registers IF addresses in
association with combinations of the first path information to the Nth path
information, and when the IP address request signal passes through the 15
switch unit, the path-information granting unit of the switch unit stores,
in a predetermined area among the first path information storage area to
the Nth path information storage area, the port number of the port where
the IP address request signal was received. 20  7. The IF address delivery
system according to any one of claims 1 to 6, wherein the IP address
delivery apparatus is mounted in a car of a train, and the communication
network is constructed in the can 25 



8. The It address delivery system according to cl wherein       the IP
address delivery apparatus includes a car-information acquiring unit
configured to acquire car 30 information for specifying a position in
formation of the car in which the communication network is constructed,
in the IT address correspondence table, a correspondence relation between
the path information and an  38 IP address determined to correspond to the
position in the formation of the car is registered, and the 12-address
determining unit determines, based on the path information obtained from
the path-information 5 reading unit and the IP address correspondence
table, the IP address delivered to the request source. 9. An IP address
delivery method comprising: a path-information granting unit granting, to
an IP 10 address request signal, path information of a communication
network extending to a request source of an IP address;       a
path-information reading unit of an IF address delivery apparatus reading
the path information from the IF address request signal; 



15an IP-address determining unit of the IF address delivery apparatus
determining, by referring to an IF address correspondence table in which a
correspondence relation between the path information and the IP address is
registered, an IP address corresponding to the read path 20 information;
and       the 12-address determining unit delivering the determined IP
address to the request source. 10. The IF address delivery method according
to claim 9, 25 wherein, in the communication network, a communication path
least during operation of the communication network and the request source
of the iP address connected to the communication path is also fixed. 30 11.
The IF address delivery method according to claim 9 or 10, wherein the
communication network includes a switch unit configured to include a
plurality of ports and function as  39 at least a switching hub,       the
switch unit stores, as the path information, in a path information storage
area of the IP address request signal, a port number of a port where the IF
address 5 request signal was received, and       in the IF address
correspondence table, a correspondence relation between the port number of
the switch unit and the IP address is registered. 




