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An [P address distribution system according to the present
(21) Appl. No.: 14/346,567 invention includes a network including a plurality of
) switches, and an IP address distribution apparatus connected
(22) PCT Filed: Sep. 26,2011 to the network, in which each of the switches holds therein
) arrangement information that indicates a position thereof in
(86) PCTNo.: PCT/JP2011/071917 the network, and when receiving an IP-address request signal
§ 371 (c)(1), from one of, devices connected thereto, adds the held arrange-
(2), (4) Date:  Mar. 21, 2014 ment information to the IP-address request signal and trans-
fers the IP-address request signal, and when receiving an
Publication Classification IP-address request signal, the IP address distribution appara-
tus selects an [P address from a range corresponding to the
(51) Int.ClL arrangement information added to the signal and distributes
HO4L 29/12 (2006.01) the selected IP address to a request source device.
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IP ADDRESS DISTRIBUTION SYSTEM AND
IP ADDRESS DISTRIBUTION METHOD

FIELD

[0001] The present invention relates to IP address distribu-
tion, and more particularly to an IP address distribution sys-
tem and an IP address distribution method used in a train
including a plurality of cars.

BACKGROUND

[0002] TCP/IP often used as a communication protocol
between apparatuses uses [P addresses as information for
identifying the apparatuses. When TCP/IP is used, IP
addresses uniquely defined need to be allocated to appara-
tuses on a network, respectively.

[0003] As a method of determining an IP address for each
of apparatuses on a network, a method in which an IP address
is provided to each of the apparatuses without any overlap, the
IP address is recorded in a recording device included in each
of the apparatuses, and each of the apparatuses uses the
recorded IP address at the time of startup is employed.
[0004] As another method of determining an IP address for
each of apparatuses on a network, a RARP (Reverse Address
Resolution Protocol) is used. When the RARP is applied,
each of the apparatuses performs broadcast transmission of
an RARP message to the network at the time of startup. In
response to the RARP message, an RARP server on the net-
work distributes an IP address to the transmission source
apparatus via the network.

[0005] There are also a BOOTP (Boots Trap Protocol) and
a DHCP (Dynamic Host Configuration Protocol) as IP
address distribution methods alternative to the RARP. In
either scheme, a server that manages IP addresses distributes
an [P address in response to a request from an apparatus,
thereby determining the IP address (see, for example, Non
Patent Literature 1).

CITATION LIST

Non Patent Literature

[0006] Non Patent Literature 1: Internetworking with TCP/
1P Vol. 1, 4th edition, by Douglas E. Comer (Kyoritsu Shup-

pan)
SUMMARY

Technical Problem

[0007] In the IP address distribution methods mentioned
above, a server that has received an IP-address distribution
request assigns an IP address to a request source device.
However, because IP address assignment is not performed
considering a physical configuration of the network, the fol-
lowing problems occur.

[0008] For example, a case where TCP/IP is used in a
network having a device configuration previously designed is
considered. In this network, arrangement of network devices
is already defined and thus, when apparatus replacement is
required due to a malfunction of an apparatus, it is preferable
for the network operation that the same (or a relevant) IP
address as that having been provided to the malfunctioning
apparatus is provided to the corresponding apparatus after the
replacement according to device arrangement. When an IP
address is provided according to the device arrangement,
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convenience is improved in management of the devices. For
example, when a communication failure occurs, involved
devices can be easily specified. To provide the same or rel-
evant [P address as that having been provided to an apparatus
before replacement to an apparatus after the replacement, an
operator writes a desired IP address during apparatus instal-
lation. However, if an IP address corresponding to an instal-
lation position can be provided automatically after apparatus
replacement, ease of the operation is improved. Although an
operation error may occur when setting is manually per-
formed by a person, the operation error can be prevented by
automation. Therefore, it is desirable that an IP address cor-
responding to the device arrangement is distributed automati-
cally when an apparatus is installed.

[0009] The present invention has been achieved in view of
the problems mentioned above, and an object of the present
invention is to provide an IP address distribution system and
an [P address distribution method that, when an apparatus to
which an IP address is not provided is newly installed due to
apparatus replacement or the like, can provide an IP address
corresponding to an installation position to the newly-in-
stalled apparatus.

Solution to Problem

[0010] The present invention is directed to an IP address
distribution system and an IP address distribution method that
achieve the object. The IP address distribution system
includes a network including a plurality of switch appara-
tuses; and an [P address distribution apparatus connected to
the network, wherein each of the switch apparatuses holds
therein arrangement information that indicates a position
thereof in the network, and when receiving an IP-address
request signal from a device connected thereto, adds the held
arrangement information to the IP-address request signal and
transfers the IP-address request signal; and wherein when
receiving an [P-address request signal, the IP address distri-
bution apparatus selects an IP address from a range corre-
sponding to the arrangement information added to the signal
and distributes the selected IP address to a request source
device.

Advantageous Effects of Invention

[0011] According to the present invention, when receiving
an IP-address request signal from a device connected thereto,
each of the switching apparatuses adds the held arrangement
information to the IP-address request signal and transfers the
IP-address request signal, and, when receiving an IP-address
request signal, the IP address distribution apparatus selects an
undistributed IP address from a range corresponding to the
added arrangement information and distributes the selected
IP address. Therefore, an IP address can be distributed
according to a position on a physical wire on the network (an
installation position of the device).

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1 is a configuration example of an IP address
distribution system according to a first embodiment.

[0013] FIG. 2 is a configuration example of an IP-address
request signal.
[0014] FIG. 3 is a configuration example of an IP-address

distribution signal.
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[0015] FIG. 4 is a sequence diagram of an IP address dis-
tribution procedure performed in the IP address distribution
system according to the first embodiment.

[0016] FIG. 5 is an example of the IP-address correspon-
dence table.
[0017] FIG. 6 is a configuration example of an IP address

distribution system according to a second embodiment.

[0018] FIG. 7 is an example of an IP-address correspon-
dence table.
[0019] FIG. 8 is a configuration example of an IP address

distribution system according to a third embodiment.

[0020] FIG. 9 is a configuration example of an [P-address
request signal.
[0021] FIG. 10 is an example of an IP-address correspon-

dence table.

DESCRIPTION OF EMBODIMENTS

[0022] Exemplary embodiments of an IP address distribu-
tion system and an IP address distribution method according
to the present invention will be explained below in detail with
reference to the accompanying drawings. The present inven-
tion is not limited to the embodiments.

First Embodiment

[0023] FIG. 1 is a configuration example of an IP address
distribution system according to a first embodiment. The IP
address distribution system according to the present embodi-
ment is configured to include an IP address distribution appa-
ratus 1 and switches 2 to 4 serving as Ethernet® switches,
respectively. The IP address distribution apparatus 1 is con-
nected to the switch 2. The switches 3 and 4 are connected to
the switch 2. Devices 5 and 6 are connected to the switch 2, a
device 7 is connected to the switch 3, and a device 8 is
connected to the switch 4. The devices 5 to 8 are apparatuses
that request assignment of an IP address to the IP address
distribution apparatus 1 and are assigned with IP addresses,
respectively. The IP address distribution apparatus 1 holds
therein an IP-address correspondence table 9 and distributes
(assigns) an IP address according to the IP-address corre-
spondence table 9 upon reception of a distribution request on
an IP address.

[0024] Each of the switches has arrangement information
that indicates a position where the switch is installed (a posi-
tion on a physical wire of the network). In the example of F1G.
1, the switch 2 has a value 1 as the arrangement information,
the switch 3 has a value 2 as the arrangement information, and
the switch 4 has a value 3 as the arrangement information.
[0025] FIG. 2 is a configuration example of an IP-address
request signal that is transmitted to the IP address distribution
apparatus 1 when the devices 5 to 8 request [P address distri-
bution in the IP address distribution system according to the
present embodiment. As shown in FIG. 2, the IP-address
request signal has areas in which transmission destination
information, transmission source information, arrangement
information, and data is stored, respectively. Informationof'a
destination and information of a transmission source of the
IP-address request signal is stored in the transmission desti-
nation information area and the transmission source area,
respectively. Arrangement information held by a switch that
first relays the IP-address request signal is stored in the
arrangement information area.

[0026] FIG. 3 is a configuration example of an IP-address
distribution signal that is transmitted by the IP address distri-
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bution apparatus 1 having received the IP-address request
signal to distribute an IP address to a request source device in
the IP address distribution system according to the present
embodiment. As shown in FIG. 3, the IP-address distribution
signal has areas in which transmission destination informa-
tion, transmission source information, and data is stored,
respectively. Information of a destination and information of
a transmission source of the IP-address distribution signal is
stored in the transmission destination information area and
the transmission source area, respectively. An [P address to be
distributed to a request source device is stored in the data area.

[0027] An operation to assign an IP address in the IP
address distribution system according to the present embodi-
ment is explained with reference to FIG. 4. FIG. 4 is a
sequence diagram of an IP address distribution procedure
performed in the IP address distribution system according to
the first embodiment.

[0028] When requesting assignment of an IP address, each
of the devices transmits an IP-address request signal that
specifies a broadcast address as a transmission destination
address to all apparatuses connected to the network. Unique
information of the device is set as the transmission source
information of the IP-address request signal. The IP-address
request signal is transmitted with the arrangement informa-
tion area in blank. The data area of the [P-address request
signal is not used in the present embodiment.

[0029] Each of the switches has a function as a switching
hub and, upon reception of the IP-address request signal,
transfers the signal to ports other than a port through which
the signal has been received. At that time, the switch checks
the arrangement information area of the IP-address request
signal. When no arrangement information is set in the area,
the switch sets the arrangement information held thereby in
the area and then transfers the signal. When arrangement
information is already set in the arrangement information
area, the switch transfers the signal as it is. This process is
repeated by each of the switches, so that the IP-address
request signal reaches the IP address distribution apparatus 1.
Arrangement information held by a switch to which the
request source device is connected is set in the arrangement
information area of the IP-address request signal received by
the IP address distribution apparatus 1.

[0030] Upon reception of the [P-address request signal, the
IP address distribution apparatus 1 determines an IP address
to be distributed and transmits an [P-address distribution sig-
nal as a signal for notifying a determination result. The unique
information of the request source device (the unique infor-
mation set as the transmission source information in the
received [P-address request signal) is set as the transmission
destination information of the IP-address distribution signal.
Details of an operation to distribute (assign) an IP address
performed by the IP address distribution apparatus 1 are
explained later.

[0031] Upon reception of the IP-address distribution sig-
nal, each of the switches performs a transfer process accord-
ing to the set transmission destination information. In this
way, the IP-address distribution signal reaches the target
device (the request source device).

[0032] When receiving the [P-address distribution signal
addressed thereto, each of the devices sets the IP address set
in the data area as the own IP address and starts an IP com-
munication.
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[0033] An operation performed by the IP address distribu-
tion apparatus 1 having received an [P-address request signal
to assign an IP address to a request source device is explained
below.

[0034] FIG. 5 is an example of the IP-address correspon-
dence table 9 held by the IP address distribution apparatus 1.
The example shown in FIG. 5 indicates that undistributed one
of IP addresses “192.168.1.1 to 192.168.1.254” is selected
and distributed when the arrangement information is “17,
undistributed one of IP addresses “192.168.2.1 to 192.168.2.
254 is selected and distributed when the arrangement infor-
mation is “2”, undistributed one of IP addresses “192.168.3.1
to 192.168.3.254” is selected and distributed when the
arrangement information is “3”, and undistributed one of IP
addresses “192.168.4.1 to 192.168.4.254” is selected and
distributed when the arrangement information is “other (other
than 1, 2, and 3)”. IP addresses “192.168.4.0” and “192.168.
4.255” are used as a network address and a broadcast address,
respectively (when an address mask is “255.255.255.0”) and
thus are not distributed.

[0035] Upon reception of an IP-address request signal, the
1P address distribution apparatus 1 determines an IP address
to be distributed using the arrangement information added to
the IP-address request signal and the held IP-address corre-
spondence table 9. Upon determination of an IP address, the
IP address distribution apparatus 1 sets the transmission
source information set in the received IP-address request
signal as the transmission destination information of the IP-
address distribution signal, sets unique information of the IP
address distribution apparatus 1 as the transmission source
information of the IP-address distribution signal, sets the IP
address to be distributed in the data area shown in F1G. 3, and
transmits the IP-address distribution signal.

[0036] For example, when the device 5 transmits an IP-
address request signal, the value of the arrangement informa-
tion of the IP-address request signal received by the IP
address distribution apparatus 1 is “1” (see FIG. 1). Accord-
ingly, the IP address distribution apparatus 1 selects one of the
1P addresses “192.168.1.1 to 192.168.1.254” corresponding
to the arrangement information “1” and being undistributed at
that time. Explanations are continued assuming that “192.
168.1.1” is selected in this case. After completion of selec-
tion, the IP address distribution apparatus 1 transmits an
IP-address distribution signal including data of the selected
IP address to the device 5. When the device 6 transmits an
IP-address request signal thereafter, the IP address distribu-
tion apparatus 1 receives the IP-address request signal having
the arrangement information “1”. Therefore, the IP address
distribution apparatus 1 selects, for example, “192.168.1.2”
as a value other than “192.168.1.1” having already been dis-
tributed to the device 5, as an IP address corresponding to the
arrangement information “1” and transmits an IP-address
distribution signal including data of the selected IP address to
the device 6.

[0037] Alternatively, as a scheme of IP address distribution
performed between the IP address distribution apparatus and
the devices in the I[P address distribution system according to
the present embodiment, the IP address distribution apparatus
can perform an operation of a DHCP server and each of the
devices can perform an operation of a DHCP client.

[0038] As described above, the IP address distribution sys-
tem according to the present embodiment is configured to
include the IP address distribution apparatus and one or more
switches. Each of the switches holds the arrangement infor-
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mation and, when receiving an IP-address request signal from
a device connected to the own switch (when receiving an
IP-address request signal including no arrangement informa-
tion), transfers the IP-address request signal after adding the
held arrangement information. Upon reception of the IP-
address request signal, the IP address distribution apparatus
selects an undistributed IP address from a range correspond-
ing to the added arrangement information and distributes the
selected IP address. Therefore, an IP address can be distrib-
uted to correspond to a position (an installation position) of a
device on a physical wire of the network. For example, even
in a case where a device that receives distribution of an IP
address is replaced due to a malfunction or the like, the same
IP address as that of the device before replacement can be
provided to a device after the replacement if the IP address
having been provided to the malfunctioning device is opened
atthe time of the replacement or before the replacement. Even
if the IP address having been provided to the malfunctioning
device is not opened, an IP address with a value close to that
having been provided to the device before replacement can be
provided to the device after the replacement.

[0039] As aprocess of opening the IP address having been
provided to the malfunctioning device, the IP address distri-
bution apparatus can transmit a signal to each of devices to
which an IP address has been already provided at a predeter-
mined period to perform an inquiry and, if there is no
response, open an IP address having been provided thereto,
for example.

[0040] Itis alternatively possible that, upon reception of an
IP-address request signal, the IP address distribution appara-
tus transmits a signal having each of distributed IP addresses
in a range corresponding to arrangement information added
to the signal as a destination to inquire presence of devices
(devices to which an IP address has been already provided)
and, when there is a device not responding thereto, redistrib-
utes an [P address having been provided to the non-respond-
ing device to a device as the transmission source of the IP-
address request signal. In this case, when a device is replaced,
an [P address having been provided to the device before the
replacement can be reliably provided to a device after the
replacement.

Second Embodiment

[0041] FIG. 6 is a configuration example of an IP address
distribution system according to a second embodiment. The
IP address distribution system according to the present
embodiment is configured by mounting the IP address distri-
bution apparatus and the switches explained in the first
embodiment on a train and includes an IP address distribution
apparatus 11 and switches 12 to 15. The IP address distribu-
tion apparatus 11 and the switches 12 and 13 are mounted on
afirst car and the switches 14 and 15 are mounted on a second
car. The IP address distribution apparatus 11 is connected to
the switch 12 and the switch 12 is connected to the switch 13.
The switch 14 is connected to the switch 13 and the switch 15
is connected to the switch 14. An air conditioner (AC) 16 is
connected to the switch 12 and a braking device (BR) 17 is
connected to the switch 13. An air conditioner (AC) 18 and a
braking device (BR) 19 are connected to the switch 14. The
air conditioners 16 and 18 and the braking devices 17 and 19
operate as the devices that request distribution of an IP
address explained in the first embodiment, respectively.

[0042] The IP address distribution apparatus 11 holds
therein an IP-address correspondence table (not shown in
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FIG. 6) as in the first embodiment. Each of the switches of the
present embodiment holds therein a value corresponding to a
car in which the switch is installed as the arrangement infor-
mation. As shown in FIG. 6, the switches 12 and 13 hold
therein “1” as the arrangement information because the
switches 12 and 13 are installed in the first car, and the
switches 14 and 15 hold therein “2” as the arrangement infor-
mation because the switches 14 and 15 are installed in the
second car.

[0043] While only the first and second cars are described in
FIG. 6, the same holds true for third and subsequent cars.
While a case where the IP address distribution apparatus 11 is
installed in the first car is shown, the IP address distribution
apparatus 11 can be installed in a car other than the first car.
The number of switches installed in each car is not limited to
two. One switch or three or more switches can be installed
according to the number of devices installed in a car, or the
like. The numbers of installed switches can differ among cars.
[0044] An IP-address request signal transmitted by the air
conditioners 16 and 18 and the braking devices 17 and 19 to
the IP address distribution apparatus 11 has the same configu-
ration as that in the first embodiment (see FIG. 2). An IP-
address distribution signal also has the same configuration as
that in the first embodiment (see FIG. 3). When requesting
distribution of an IP address, each of the air conditioners 16
and 18 and the braking devices 17 and 19 transmits an IP-
address request signal in which device information indicating
the apparatus type thereof'is set in the data area. Other points
than transmission of an [P-address request signal in which
device information is set in the data area are the same as those
in the first embodiment.

[0045] Each ofthe switches operates in the same manner as
in the first embodiment. That is, when receiving an IP-address
request signal in which no arrangement information is set,
each of the switches transfers the IP-address request signal
after setting the arrangement information of the switch. When
receiving an [P-address request signal in which arrangement
information is set, each of the switches transfers the IP-
address request signal as it is.

[0046] Upon reception of an IP-address request signal, the
1P address distribution apparatus 11 determines an IP address
to be distributed based on the arrangement information and
the device information set in the signal and the held IP-
address correspondence table. Upon determination of an IP
address, the IP address distribution apparatus 11 transmits an
IP-address distribution signal in which transmission source
information set in the received IP-address request signal is set
as the transmission destination information, unique informa-
tion of the IP address distribution apparatus 11 is set as the
transmission source information of the IP-address distribu-
tion signal, and the IP address to be distributed is set in the
data area. Details of an operation performed by the IP address
distribution apparatus 11 to determine an IP address to be
distributed are explained below.

[0047] FIG. 7 is an example of the IP-address correspon-
dence table held by the IP address distribution apparatus 11.
According to the IP-address correspondence table illustrated
in FIG. 7, the IP address distribution apparatus 11 selects
“192.168.1.1” as an IP address when receiving an IP-address
request signal having the arrangement information “1”” and
the device information “air conditioner”, selects “192.168.1.
2” as an IP address when receiving an IP-address request
signal having the arrangement information “1”” and the device
information “braking device”, and selects undistributed one
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of IP addresses “192.168.1.3 to 192.168.1.254” when receiv-
ing an IP-address request signal having the arrangement
information “1”” and the device information “other” (in a case
of'a device different from the air conditioner and the braking
device). The IP address distribution apparatus 11 selects
“192.168.2.1” as an IP address when receiving an IP-address
request signal having the arrangement information “2” and
the device information “air conditioner”, selects “192.168.2.
2” as an IP address when receiving an IP-address request
signal having the arrangement information “2” and the device
information “braking device”, and selects undistributed one
of IP addresses “192.168.2.3 to 192.168.2.254” when receiv-
ing an IP-address request signal having the arrangement
information “2” and the device information “other” (in a case
of'a device different from the air conditioner and the braking
device).

[0048] While an example in which devices that receive
distribution of an IP address are the air conditioners and the
braking devices is shown in the present embodiment, devices
that receive distribution of an IP address are not limited
thereto. Alternatively, an IP address can be distributed with-
out considering the type of a device but considering only the
arrangement information as in the first embodiment.

[0049] As a scheme of IP address distribution between the
IP address distribution apparatus and the devices in the IP
address distribution system according to the present embodi-
ment, the IP address distribution apparatus can perform an
operation of a DHCP server and each of the devices can
perform an operation of a DHCP client.

[0050] As described above, in the IP address distribution
system according to the present embodiment, the air condi-
tioner or the braking device as a device requesting distribution
of an IP address transmits an IP-address request signal that
includes the device information indicating the type of the own
device. Upon reception of the IP-address request signal, each
of the switches transfers the IP-address request signal after
adding the arrangement information thereof if needed and the
IP address distribution apparatus distributes an 1P address
corresponding to the device information and the arrangement
information included in the received IP-address request sig-
nal. Accordingly, to a device requesting distribution of an IP
address, an IP address corresponding to the type thereof can
be provided. Because each of the switches holds therein a
value uniquely indicating a car in which the switch is installed
as the arrangement information, an IP address can be pro-
vided fixedly according to the car and according to the appa-
ratus type. As a result, when an air conditioner or a braking
device is replaced, an identical IP address to that having been
provided to the device before replacement can be assigned to
a device after the replacement.

Third Embodiment

[0051] FIG. 8 is a configuration example of an IP address
distribution system according to a third embodiment. The

[0052] IP address distribution system according to the
present embodiment is configured to include an IP address
distribution apparatus 21 and switches 22 and 23. The IP
address distribution apparatus 21 is connected to a physical
port (hereinafter, simply “port”) P1 of the switch 22. A port P1
of'the switch 23 and a port P3 of the switch 22 are connected
to each other. Devices 24 and 25 are connected to ports P4 and
P5 of the switch 22, respectively, and devices 26 and 27 are
connected to ports P2 and P5 of the switch 23, respectively.
The IP address distribution apparatus 21 holds therein an
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IP-address correspondence table 28 and each of the switches
holds therein identical arrangement information to that in the
first and second embodiments. While an IP address is
assigned based on the arrangement information of each of the
switches in the IP address distribution system according to the
first embodiment and an IP address is assigned based on the
arrangement information of each of the switches and the type
of'a device in the IP address distribution system according to
the second embodiment, an IP address is assigned based on
the arrangement information of a switch to which a device
serving as an IP address request source is connected and
information of a connection port thereof in the IP address
distribution system according to the present embodiment.

[0053] FIG. 9 is a configuration example of an IP-address
request signal transmitted to the IP address distribution appa-
ratus 21 when each of the devices 24 to 27 requests distribu-
tion of an IP address in the IP address distribution system
according to the third embodiment. The IP-address request
signal shown in FIG. 9 is obtained by adding an area for
storing therein physical port information to the IP-address
request signal of the first embodiment (see FIG. 2). An IP-
address distribution signal transmitted by the IP address dis-
tribution apparatus 21 to distribute an [P address to each of the
devices 24 to 27 has the same configuration as that of the first
embodiment (see FIG. 3).

[0054] When requesting distribution of an IP address, each
of'the devices transmits an [P-address request signal with the
configuration shown in FIG. 9. At that time, each of the
devices transmits the IP-address request signal with no data
set in the arrangement information area and the physical port
area (in blank). The broadcast address is specified as trans-
mission destination information of the IP-address request
signal and unique information of a device that transmits the
signal is set as the transmission source information.

[0055] Upon reception of the IP-address request signal,
each ofthe switches transfers the IP-address request signal to
ports other than a port through which the signal has been
received. At that time, the switch checks the arrangement
information area of the IP-address request signal and, when
no arrangement information is set in the area, sets the held
arrangement information in the area. The switch also checks
the physical port area. When no physical port information is
set in the area, the switch sets information (a port number) of
the port through which the signal has been received therein
and then transfers the signal. When the arrangement informa-
tion is set in the arrangement information area and the physi-
cal port information is set in the physical port area, the switch
transfers the signal as it is.

[0056] Upon reception of the [P-address request signal, the
1P address distribution apparatus 21 determines an IP address
to be distributed based on the arrangement information and
the physical port information set in the signal and the held
IP-address correspondence table 28. Upon determination of
an [P address, the IP address distribution apparatus 21 trans-
mits an [P-address distribution signal in which the transmis-
sion source information set in the received IP-address request
signal is set as the transmission destination information,
unique information of the IP address distribution apparatus
11 is set as the transmission source information of the IP-
address distribution signal, and the IP address to be distrib-
uted is set in the data area. Details of an operation performed
by the IP address distribution apparatus 21 to determine an IP
address to be distributed are explained below.
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[0057] FIG. 10 is an example of the [P-address correspon-
dence table 28 held in the IP address distribution apparatus
21. Assuming that a value of the arrangement information set
in areceived IP-address request signal is “k™ and a value of the
physical port information is “Pj”, the IP address distribution
apparatus 21 assigns an [P address “192.168.k.j” to a device
as the transmission source of the IP-address request signal
when k=1 or 2 and j=1, 2, 3, 4, or 5. When the value (k) of the
arrangement information of the received IP-address request
signal is other than “1” and “2”, undistributed one of IP
addresses “192.168.3.1 to 192.168.3.254” is selected and
assigned. When the value (k) of the arrangement information
of'the received IP-address request signal is “1” or “2” and the
value (j) of the physical port information is other than “1” to
“5” undistributed one of IP addresses “192.168.%.6 to 192.
168.k.254” is selected and assigned.

[0058] The IP address distribution system according to the
present embodiment is applicable to a network established in
a train, as in the second embodiment.

[0059] While anexample in which an IP address is uniquely
associated with a combination of the arrangement informa-
tion and the physical port information has been explained in
the present embodiment, a plurality of IP addresses can be
assigned to a combination of the arrangement information
and the physical port information to distribute the IP
addresses to a plurality of devices using passage of an IP-
address request signal through a physical port of a switchas a
criterion. That is, for example, when a certain physical port of
a switch is connected to another switch (a normal switch that
holds therein no arrangement information) and a plurality of
devices are connected via the normal switch, a set of relevant
IP addresses can be distributed to the devices.

[0060] As described above, in the IP address distribution
system according to the present embodiment, upon reception
of'an IP-address request signal, each of the switches transfers
the IP-address request signal after adding the arrangement
information thereof and the information of a physical port
through which the IP-address request signal has been
received if necessary. The IP address distribution apparatus
distributes an 1P address corresponding to the device infor-
mation and the physical port information attached to the
received [P-address request signal. Accordingly, to a device
as arequest source of an IP address, an IP address correspond-
ing to the installation position of the request source device
and a physical port of a switch to which the device is con-
nected can be distributed. As a result, for example, when
replacement of a device has taken place, an IP address, which
is the same as the IP address provided to the device before the
replacement, can be provided to a device after the replace-
ment.

INDUSTRIAL APPLICABILITY

[0061] As described above, the IP address distribution sys-
tem according to the present invention is useful when it is
necessary to manage and assign IP addresses while consider-
ing a physical configuration of a network.

REFERENCE SIGNS LIST

[0062] 1,11, 21 IP address distribution apparatus
[0063] 2,3,4,12,13, 14, 15, 22, 23 switch
[0064] 5,6,7,8, 24, 25,26, 27 device

[0065] 9, 28 IP-address correspondence table
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[0066] 16, 18 air conditioner (AC)
[0067] 17,19 braking device (BR)
1. An IP address distribution system comprising:
a network including a plurality of switch apparatuses; and
an [P address distribution apparatus connected to the net-
work, wherein each of the switch apparatuses holds
arrangement information that indicates a position
thereof in the network, and when receiving an IP-ad-
dress request signal from a device in the network, checks
whether the arrangement information is added to the
received IP-address request signal and when no arrange-
ment information is added thereto, adds the held
arrangement information to the [P-address request sig-
nal and transfers the IP-address request signal; and

wherein when receiving an IP-address request signal, the
IP address distribution apparatus selects an IP address
from a range corresponding to the arrangement informa-
tion added to the signal and distributes the selected 1P
address to a request source device.

2. The IP address distribution system according to claim 1,
wherein the [P address distribution apparatus distributes an IP
address in a range differing according to a set value in the
arrangement information.

3. The IP address distribution system according to claim 1,

wherein the device adds information indicating a device

type thereof to an IP-address request signal and trans-
mits the signal when requesting assignment of an IP
address; and
wherein when receiving the IP-address request signal, the
IP address distribution apparatus selects an IP address
from a range corresponding to the arrangement informa-
tion added to the signal and the information indicating a
device type and distributes the selected IP address to a
request source device.
4. The IP address distribution system according to claim 3,
wherein the [P address distribution apparatus distributes an IP
address in a range differing according to a combination of a
set value in the arrangement information and the device type.
5. The IP address distribution system according to claim 1,
wherein when receiving an [P-address request signal from
a device connected thereto, each of the switch appara-
tuses adds the arrangement information and information
of a physical port through which the IP-address request
signal has been received and transfers the signal; and

wherein when receiving an IP-address request signal, the
IP address distribution apparatus selects an IP address
from a range corresponding to the arrangement informa-
tion added to the signal and the information of a physical
port and distributes the selected IP address to a request
source device.

6. The IP address distribution system according to claim 5,
wherein the [P address distribution apparatus distributes an IP
address in a range differing in a combination of a set value in
the arrangement information and the physical port.

7. The IP address distribution system according to claim 1,
wherein the network is a network established in a train.
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8. The IP address distribution system according to claim 7,
wherein the switch apparatus holds, as the arrangement infor-
mation, information of a position in a train formation of a car
in which the switch apparatus is installed.

9. An IP address distribution method in a system with a
configuration that includes a network having a plurality of
switch apparatuses and an IP address distribution apparatus
connected to the network, each of the switch apparatuses
holding arrangement information indicating a position
thereof in the network, the IP address distribution method
comprising:

a transfer step of checking, when each of the switch appa-
ratuses receives an [P-address request signal from a
device in the network, whether the arrangement infor-
mation is added to the received IP-address request sig-
nal, and transferring, when no arrangement information
is added to the received IP-address request signal, the
received IP-address request signal with the held arrange-
ment information added to the IP-address request signal;
and

an [P-address distribution step of distributing, when the IP
address distribution apparatus receives an [P-address
request signal transferred from one of the switch appa-
ratuses, to a request source device an IP address selected
from a range corresponding to the arrangement informa-
tion added to the received IP-address request signal.

10. The IP address distribution method according to claim
9, further comprising:

a request-signal transmission step of transmitting an IP-
address request signal with information indicating a
device type of the device added by the device to the
IP-address request signal,

wherein, in the IP-address distribution step, an [P address is
selected from a range corresponding to the arrangement
information added to the IP-address request signal and
the information indicating a device type and is distrib-
uted to a request source device.

11. The IP address distribution method according to claim

95

wherein, in the transfer step, information of a physical port
through which the IP-address request signal has been
received is added together with the arrangement infor-
mation to the IP-address request signal to be transferred;
and

wherein, in the IP-address distribution step, an [P address is
selected from a range corresponding to the arrangement
information added to the IP-address request signal and
the information of a physical port and is distributed to a
request source device.

12. The IP address distribution method according to claim

9, wherein the network is a network established in a train.

13. The IP address distribution method according to claim
12, wherein the switch apparatus holds, as the arrangement
information, information of a position in a train formation of
a vehicle in which the switch apparatus is installed.
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