
DESCRIPTION IP-ADDRESS DISTRIBUTION E--..J.TICE AND :r- ADDRESS
DISTRIBUTION METHOD Rield 1()C)C.C.L1The present invention relates
teen :[P-address distribution device and an I -ddress distribution
method, more specifically, to a. method for distributing an IF
address that. is specdfied corresponding to a network path.
Background 10f0002]TCP/IP has been known as a communication protocol
on Ethernet (registered trademai.."). In. the Tc..Inrp., an IP
address is used as information for identifying a terminal on
Ethernet, and this IP address is uniquely allocated to each terminal.
As a method for uniquely' allocating. an IP 15 address, there is a
method for giving an IP address to a terminal while avoiding
duplication, recording this ID address in It recording device within.
the terminal, and reading out the recorded IP address at a. time of
activation_ 100031?\t :t method for determining an IP address of a 20
terminal itself, there is a method of using a reverse address
resolution protocol (PAPP). The SARI: is a. protocol for inquiring an
IP address that corresponds to a MAC address (a physical address on
Ethernet) or. the terd.nal. itself, According to the RAR112, when a
MAC address of the 25 terminal itself is broadcasted, a. RASP server
on a network responds the IP address. The RAPP is effective for
inquiring an IF: address when a device that does not have an external
storage device is connected to a network. li(SSI)4JIn the RASP, a
BOOTP (BOOTstrap Protocol) and a 30 DHCP (Dynamic Host. Configuration
Protocol) are also used in some cases to deal with a problem in that.
oniv TP addresses of which a corresponding MAC address is registereb
in advance to the RASP server can be handled (Non Patent  Literature
1), 



Citation List Non. Patent literature [000S]Non Patent Literature 1:
Douglas D" Comer,  'internetworking with TCP/IP', Vol. I, 4th
Edition, Aunust 2003, KYORITSU SHUPPAN Summary Technical Problem
[00061However, according to the conventional tecnnique 10 mentioned
above, an IP address is allocate. depending on a MAC address unightf,
to a terminal that reqnests an IP address, without depending on a
wiring path of a communicati.on network. Therefore, after an IF
address X is allocated to a teimi.nal A that is connected to a
certain 15 specific position on the cofrJinication network., an IF
address Y. different from the IP address X can be also allocated to
the terminal. A when the terminal A that is connected to the same
position on the communication network requests an IP address again.
Consequently, this has a. 20 problem of generating a trouble in
operating the terminal A.             The present invention has been
achieved to view of the above problems, and an object of the present
invention is to obtain an IP-address distribution device and an.
IF-address distribution method capable of distributing an IP address
by relatinn the IP address to a phyeical wiring path. on a network
Solution to Problem 



[000S]To solve the problems above and achieve an. object of the
present invention, an IP-address distribution devdcc 30 according to
the present invention including: a path - information obtaining unit
that obtains a piece of path information indicating a physical.
connection configuration of a communication network that is aches a
terminal as a  3 request scarce of. an. IP address; and an I- address
specifying unit that specifies an IP address to be distributed te tne
regaest source based on a piece of patb. information of. the
communication network.. 5 Advantaceoua Effects of Invention
100091According to the present invention, it is possible to
distribute an IP address by relating the IP address ta a physical
wirind path on a network. 10 Brief Description of Drawings [0010]FIG.
I is a block diagram of a. schematic configuration. of a syatem to
which an 12- address distribution device 11 accordina ta a first
embodiment of the preaent invention is applied - 15FIGe 2 is an
ecample of. contents of an IP -addreas correspondence table lic in. 



FI.Ge 3 deaicts an operation at the tine of distribution of an IF
address by the IP-address distribution. device. 11 in 20FIG. 4 is. a.
block diagram of a. schematic configuration of a system. to which.
an. IP-address distribution. device 21 according. to a second
embodiment of the present invention is applied.            FIG. 5 is
an example of contents of an IP-address 25 correspondence table 21c
in FIG, 4.       FIG. 6 depicts an operation at the time of.
distribution of an IP address by the IP-address distribution device
21 in FIG, 4. FIG. 7 is a block diagram of a. schematic configuration
30 of a system to which an IP -address distribution device 31
according to a third embodiment of the present invention is applied.
FIG. 8 is an example of contents of an IP -address  correspondence
table 31c in FIG. i. FIG. 9 depicts an operatibn at the time of
distribution of an IP adbress by the IP-address distribution device,
31 in FIG. 7. iFIG.. le is a block diagram of a schematic
configuration of a svatem to which an IP-address distribution. device
41 according to a third embodiment of thb present. invention is
applied, FIG. 11 depicts an operation at the time of 10 distribution
of. an IP address by the IP-address distribution device 41 in FIG.
la, 



Description of Embodiments 100111Exemplary embodiments of an IP
-address distribution device according to the present invention. will
15 be explained below in detail with reference to the accompanying
drawings. The present invention is not limited to the embodiments.
[0012] First embodiment FIG. I is a block diagram of. a schematic.
configuration 20 of a system to which an IP-address distribution
device 11. according to a. first embodimeht of the present invention
is applied. in FIG. I, the IP-address distribution device 11, an
Ethernet switch 12, and terminals Ti to T4 are provided on a
communication network, and. the IF addressdistribution 25 device 11.
is connected to the terminals T1 to T4 via. the Ethernet switch 12.
Ethernet. can be used. as the communication network, for example.
The Fib-address distribution device 11 is connected to a port. P0 of
the Ethernet switch 12, and the $0 terminals Ti to T$ are connected
to ports P1 to P$ of the Ethernet switch 12, respectively, thereby'
establishing a wiring path of the communication network. The Ethernet
switch 12 can operate as a switching hub on Ethernet, and  can.
deteDmine which MAC address passes which 005 05 the ports PO to 04.
100141A path-information obtaining. unitan IP - address specifying
unit lib, and an IP-address correspondence table tic: are provided in
the IP-address distribution. device 11. The path -informatdbn
obtaininq. unit ila can obtain path infbrmation of the communication
network that. reaches a request. source of an :LP address, For
example, the path -information obtaining unit lia can 



10 obtain. path drlformation of the commnnication network by
inquiring a port. numbbr of the Ethernet switch 12 that transmits a
MAC address of the request source of an. IP address, The IP -addrens
specifying. unit 1lb can specify an address to be distributed to the
request source of an IP 15 address, based on the path information of
the communication network. Correspondence relationships between path
information of the communication network and IP addresses can be
registered in the 1E---address correspcbgence table 20[0015]FIG. 2 is
an example of contents of the IP - adqress correspondence table lic
in FIG. I, in when port numbers of the ports Pi to 54 of the Ethernet
switch 12 are I to 4, respectively, mutually different IF addresses
are registered corresponding to the port numbers I to 4, in the
IF-address correspondence table iln. [0016]An IP address of
H192.168,1.1" can be allocated to the terminal Ti connected to the
port. Pi of the port. nsimber 1, at the request of the terminal Ti.
An IP address. of "192.1.68.1,2" cart be allocated to the terminal.
T2 30 connected. to the port 22 of the port number 2" at the request
of the terminal T2. An IF address of 192.168.1.3" can be allocate& to
the terminal T3 connected to the port 53 of the port. number 3, at
the request of the terminal 13.  An IP address of "192.165.1.4" can
be allocated to the terminai T4 connected to the port. 34 of the port
number 4, at. the request of the terminal T4. [0017]FIG. 3 depicts an
operation at the time of 5 distribution of an IP address by the
IP-address distribution device 11 in FIG. 1. In FIG. 3, when there is
an IP address request. from the terminal. T1. in PIG. 1, for exemple
(511), this IT address request is transmitted to the IP-address
distribution device II via. the Ethernet 10 switch 12. In this IP
address request, an IP-address request. message is transmitten by
broadcast. A broadcast adnress is set. in a. distribution destination
address of this IP -eddress request message. A MAC address of the
terminal TI is set in a distribution source address. 15[0015]When the
].P-address distribution device 11 



receives the It address request from the terminal T1, the path
-information obtaining unit lia extracts a mnc address from. this IP.
address reqeeet. An inquiry about which one of the ports PI to 24
receives this MAC address is 20 transmitted to the Ethernet. switch
12 (312). The Ethernet switch 12 determines which one of the ports Pi
to 34 receives this MAC address. When the port Pi receives the MAC
address, the Ethernet. switch 12 returns to the IPadnress
distribution device 11 art indication that the port 25Pi receives
this MAC address (.513). [0019)When the indication that the pbrt Pi
receives this NTknadnress is returned to the IP -bndress distribution
device 11, the IP -addrees specifying. unit ilb spboifies an It
address that corresponds to the port number 1 of the 30 port Pi, by
referring to the IP-address correspcndence tablb 11c. [00201When the
IP addrees that cotresponds tb the porL number 1 of the port 31 is
specified, this It address is  distribcted to the terminal Ti of the
request source of the IP address (P14). According to this
distributibh of an IP address, an IP-address distribution message is
transmitted by unicast, A MAC address of the terminal Ti is set in
the 5 distribution deetinetion address of this IP-address
distribution message, and a MAC address of the IP -address
distribution device 11 is set in the distribution source address.
When the IP-address distribution device 11 distributes an IP address,
information about to which 10 terminal of which MAC address of which
port this IP address is distributed is stored, [00211When the
termina]. TI receives the IP address transmitted from the IP-address
distribution device 11, 



this IP address is set as the IP address of the terminal TI. 15 As a.
result, communications with the terminal TI become possible by using
this IP address, [0022]When the IP -eddrees distribution device, 11
receives again an IP address request via the port Pi of the Ethernet
switch. 12 after the IP address corresponding to 20 the port number 1
of the port Pl is distributed, it is determined whether a MAC address
of. a distribution source, included in the IP address request. of
this time is the same as a MAC address of a distribution source to
which the IP address is already distributed. 25 [0023]When the MAC
address of the distribution source included in the IP address request
of this time is the same as the MAC acidness of the distribution
source to whicn. the IP address is already distributed, the IP
address that is already distributed is distributed to thd request
source of 30 an IP address of this time. For example, when the
terminal TI requests an IP address again in a state that the
terminal. TI is connected to the port Pi of the Ethernet switch 12
after the IP address of "192.168.1,1' is  distributed to the teamdhal
Tim response to the IP address request from the terminal TI, the UP
address of "192.168.1,1-" is distributed to the terminal_ TI
again-[00241On the other nand, when the MAC address of the 5
distribution source included in the IP address request of this time
is different from the MAC address of the. distribution source Co
which the IP address is already distributed, the IP address different
from the IF address. that is already distributed is specified, and
this IP 10 address is distributed to the IF address reahest source of
this time, For example, assume that a terminal TO instead of the
terminal Ti is connected to the port Plot: the Ethernet switch 12
after the IP address of "192,168.1.1" i8 distributed to the terminal
Ti in response to the IP 15 address request:, from the terminal T1.
When the terminal T5 requests an IF address via the port PI of the
Ethernet: switch. 12, an IP address of "192,168,1.5' is distributed
to the terminal T5" for example. 



1,002.c.-.With this arrangement, the TP address of 20192,168,1,1 can
be allocated to the terminal TI in a fixed manner even when the IF
address that is allocated. to the terminal TI is set again after the
IF address of "192,168,1,1" is allocated to the terminal TI that is
connected to the port. Pi of the Ethernet switch 12. 25 Therefome, it
is possible to prevent allocation of an IP address different from. an
IP. address that is allocated last time to the terminal Ti that is
conhected to the port Pl. of the Ethernet switch 12. Consequently,
the terminal T1 can be efficiently. operated on a fixed communication
network, 30[0026]The ]J?-address distribution device 11 can be used
in place of a DHCP server, and the terminals Tl to TA can. be
operated as DHCP clients, Ffl IP addresses that correspohd to a part
of the  9 ports Pi to P4 of the Ethernet switch 12 can be registered
in     the :[P-address correoppndence table 11c, and prctocols of a
DHOP or the like can be used for.. the rest of the ports Pi t0 P4.
1,0028] Second. embodiment       FIG. 4 is a block diagram of a
schematic configuratioh of a system to which an IP-address
distribution. device 21 accordinp to a second embodiment. of the
present invention is applied, in FIG., 4, the IP-address distribution
device 10 21, the Etherhet switches 12 and 13, and terminals Td. to
TA, Tilf T21, and 131 are provided on a commhnicetion network, The
11-address distribution device 21 is connected to the temninals Ti to
T4 sequentially via the Ethernet: switbhes 13 and 12, and is also
connected to thm brpminals TII, T21, 



1.5 and T31 via the Ethernet switch. 13. Ethernet can be used as the
communication netw.rk, for example. [00291The IN addreos distribution
device 21 is connected to a port. PO of the Ethernet. switch 13.
Apart PO of the Ethernet switch. 12 is connected to the port Pl. of
20 the Ethernet switch 13. The terminals Til. 121, and 131 are
connected to the ports 02 to 14 of the Ethernet switch. 13,
respeotively. The terminals Ti to 14 are connected to the ports 11 to
14 of the Ethernet switch 12, respoctively, With this arrangement, a.
wiring peth of a commnication 25 network is established. The Ethernet
switches 12 and 13 can. operate as switching hubs on Ethernet and can
determine which MAC address passes throuph which one of the ports PO
to 1-4 of its own Ethernet switches 12 and 13, [00301A
patheinformation obtaining unit 21a, an I0 - 30 address specifying
unit. 21b, and an 10--address correspondence table 21c are provided.
in the IP-address distribution dovice 21, The path-]_nformation
obtaining. unit 21a can obtain path information of the communibetion
network that reaches a request source of an IP address, For ezemple,
the path -informatich obtaining unit 21a can obtain path information
of the communication network.. by. inquiring port numbers of the
Ethernet switches 12 and 13 h that transmit MAC addresses of the
regmbst sources of IP addresses, The IP-address specifying unit 21b
can specify an     It address to be distributed to the request source
of an IP address, based on the path information of the communication
network. Correspondence relationships 10 between path information of
the commaanication netwo.k and IP addressee can be registeted in the
IP-address correspondence table 21c, 100311PIC. 5 is an example of
contents of the IP - address correspondence table 21c in. FIG, 4. In
FIG, 5, when port. numbers of the ports P1 to 24 of the Ethernet
switch 12 are I to 4, respectively, mutually different IP addresses
are registered corresponding to the port numbers 1 to 4 of the ports
Pl. to P4 of the Ethernet switch. 12, in the IP-address
correspondence table 21c. 20[00321When pomt numbers of the ports 21
to 24 of the 



Ethbrnbt switch 13 are 1 to 4, respectively, and also when the
Ethernet switch 12 is connected to the port Pi of the Ethernet switch
13, mutually different IP addrbsses are registered ccrresponding to
the port numbers 2 to 4 of thb 25 pbrts P2 to 24 of the Ethernet
switch 13, in the IP -addrems correspondence table 21c. 100331An IP
address of "192.108,1.1" can be allocated to the terminal T1 that is
connected to the port P1 of the Ethbrnet switch 12, at. the reqest of
the terminal TiAn. 30IP address of "192.16.1,2" can be allocated to
the terminal T2 connected to the port 22 of the Ethernet switch 12,
at the request of the terminal. T2. An IP address of "192.168,1.3"
can be allocated to the terminal T3 connected  to the port 23 of the
Ethernet switch 12, at the reqhest of the terminal. T3.IP address of
"192.168.1,4" can be allocated to the terminal. T$ connected to the
port P4 of the Ethernet switch 12, at the request of the terminal.
T4.  [00343Further, an IP address of '192.168.1.11" can be allocated
t0 the terminal TI1 connected to the port 22 of the Ethernet switch
13, at the request. of the terminal An IP address Cu: '192.168.1,21"
can be allocated to the terminal T2I connected to the port. P3 of the
Ethernet 10switch 13, at the reddest of the terminal T21. An 1t.
address of "192.168.1.31" can be allocated. to the terminal T31
connected to the port P4 of the Ethernet switch. 13, at the reqhest
of. the terminal 131. 



[0035]FIG. 6 depicts an operation at the time of 15 distribution of
an IP address by the IP-address distribution device 21 in FIG. $. In.
FIG. 6, when there is an IP address request from the terminal TI in
FIG, 4, for examide (321), this IP address request is transmitted to
the IP-address distribution device 21 sequentially via the 20
Ethernet switches 1.2 and 13, In this IP address request, an IP
-address request message is transmitted by broadcast. A broadcast
address is set in a distribution destination.       N of this
IP-address reqhest message, A MAC address of the terminal TI is set
in a distribution source address. 25[0036]When the IPaddress
distribution device 21 receives the IP address request from the
terminal Ti, the path-information obtaining unit 21a extracts a MAC
address from this IP address request. An inquiry about which one of
the ports 21 to 1-4 receives this MAC address is 30 transmitted to
the Ethernet switch 13 (322). The. Ethernet. switch 13 determines
which one of the ports 21 receives this MAC address. When the port Pi
receives the rAAC addrens, the Ethernet switch 13. returns to the
IP-address  12 distribution device 21 an indication that the port Pi
recoivos this MAC address 10037]When the indication that the port Pi
receives this MAC address is returned to the IP-address distribution
5 device. 21, the 1]f-address specifying unit 21b refers to the
IP-address correspondence table 21c. To specify. an IP address in
response to the IF address request from the terminal T1, the :[P-
addressdistribution device 21 determines it necessary. to know
through which one of the 10 ports Pl. to 24 of the Ethernet. switch
12 this MP.0 address is transmitted, [0038]Therefore, an inoiairy
about which one of the 



ports Pi to PAthe Ethernet switch 12 receives this MAC. address is
transmitted to the Ethernet switch 12 (524.) 15 The Ethernet switch
1.2 determines which one of the ports Pi. to P4 of the Ethernet
switch 12 receives this MAC address. When the port Pi of the Ethernet
switch. 12 receives this MAC address, the Ethernet switch 12 returns
to the IPaddress dltribution device 21 an indication that the port 20
81 of the Ethernet switch 12 receives this MAC address [00$9iWhen the
indication that the port Pi of the Ethernet switch 12 receives this
MAC address is returned to the IP-address distribution device 21, the
12-address 25 specifyihe unit 21b specifies an PP address that
corresponds to the port number 1 of the port Pi of the Ethernet
switch 12 by referring to the IP-address correspondence table 21c.
l'nAn'When. the IF address that corresponds to the port 30number 1 of
the port Pi et. the Ethernet. switch 12 is specified, this IP address
is distributed to the terminal T1 or the request source of an IP
address (326). AccorCing to this distribution of an LP address, an
IP-address  13 distribution message is transmiitted by unicast- A MAC
address of the terminal TI is set in the distribution destination
address of. this :EP-address distribution message, and a MAC address
of the IP-address distribution device 21. 5 is set in the
distribution source address, When the IP - address distribution
device 21 distributes an IP address, information about to which
terminal cf. which MAC address of which port this IP address is
distributed is stored, [00413When the terminal. Tl. receives the IP
address 



10 transmitted from the 12--address distribution device 21, this IP
address is set as the IP address of the terninal Ti, As a result,
communications with the terminal Ti become possible by using. this IP
address,. [0042]When the IP-address distribution device 21 1.5
receives again an IP address request via the port 21 of the Ethernet
switch 12 and the port Pi of the Ethernet switch. 1.3, after the IP
address corresponding to the port. number 1 of the port Plot the
Ethernet switch 12 is distributed, it is determined whether a. MAC
address of a distribution 20 source included in the IP address
request of this tine is the same as a MAC address of a distribution
source to which the IP address is already distributed_ [0043]When the
MAC address of thb distribution source included in the IP address
request. of this tine is the same 25 as the MAC address of the
distribution source to which the IP address is already distributed,
the IP address that is already distributed is distributed to the
request. source of an IP address of this tine, For example, when the
terminal Ti requests an IP address again in a state that the 30
terminal T1. is connected to the port. P1 of the Ethernet switch. 12
after the IP address of "192,168,1,1" is distributed to the terminal
TI in response to the IP address request from the terminal Ti, the 12
address of  "192.168.1,1" is distributed to the terminal Ti 100441On
the other hand, when the MAC address of the distribution source
included in the IP address request of this time is different from the
MAC address of the 5 distribution source to which the IF adbress is
already. distributed, the IF address different from the IP address
that is already distributed is specified, and this IP address is
distributed to the IF address request source ot. this time. For
example, assume that a. terminal TEl instead 10 of the terminal Ti is
connected to the port Pi of the Ethernet switch 12 after the IP
address of "192,168,1,1' is distributed to the terminal TI in
response to the IP address rep:hest from the terminal Ti, When the
terminal T5 



requests an IP aedress via the port Pi of the Ethernet switch. 12 and
the port Pi of. the Ethernet switch 13, an -IP address of
'192,168,1,5" is distributee to the terminal T5, for example, With
this arrangement, the II address of "192,168,1,1" can be allocated in
a fixed manner to the 20 terminal T1. that is connected to the port
Pi of the Ethernet switch 12, even when the Ethernet switches 12 and
13 as plural Ethernet switches are present between the IP - address
distribution. device 21 and the terminal T1. Therefore, it. is
possible to prevent allocation of an IF 25 address different from an
IF address that. is allocated last Inane to the terminal Ti connected
to the port PI of the Ethernet switch 12. Consequently: the terminal
T1 can he efficiently operated on a fixed communication network,
(0046;Incidentally: the IP-address distribution device 30 21 can be
use& in place of a 3809 server, and the terminals TI to T4, ILI,.
T21, ane T31 can be operated as DROP clients,  100471In addition, IF
addresses that correspone te a part: 01 the ports 81 to 94 of the
Ethernet switch 12 or a  part of the ports P1 to P4 of the Ethernet
switch 13 can be registereb in the IP-address correspondence table
21c, and protocols of a. DaCP or the like can be used for the rest.
of the ports PI to P4,. 5[0048] Third embodiment       FIG 7 is a
block diagram of a schematic configuration of a system to which an
IP-address distribution device 31 according to a third. embodiment of
the present invention is applied. In FIG. 7, vehicles KI to KM (M is
an integer 10 ecTnal to or larger than 1) are provided in a formation
of a train. A vehicle-information managing unit 32 is provided in an
N-th (N is an integer egnal to or larger than 1 and equal to or
smaller than M) vohicie KN. The vehicle - information managing unit
$2 can manoge vehicle information 15 for specifying positions Otto'??
vehicles Elt to KM in the train formation, [004]The ]:P-address
distribution. device 31, the 



F1thernet switch 12, and the terminals TI to T4 are provided on a
communication network having been established in an N- 20 th vehicle
KN., The 1P-address distribution device 31 is connected to the
terminals TI to T4 via the Ethernet switch 12. Ethernet can be used
as the commc:nication network, for example. A device that works based
on a command signal from the outside for operating the, vehicle KN,
such as a 25 dear opening/closing device, a brake device, an
illumination device or an airconditionini device, for example, can be
used for the terminals Ti to T4 on the vehicle KN, in'"niin this
case. the IP-address distribution device 30 31 is connected to a part
PO of the Ethernet switch 12, and. the terminals Ti :0 14 are
connected to the ports P1 to P4 of the Ethernet switch 12,
respectively, thereby C' stablishing a wiring path of the
communication netwo,k   16             A path -infommation obtaining
unit. 31a, an IP - adress specifying unit 31b, an IT--address
correspondence table 31c, and a vehicle -information obtaining unit
31d are provided in the TO-address distribution device 31. The
path-information obtaihing unit 31a can obtain path information of
the communication network. that. reaches a request source of an -IP
address. For example., the path-information obtaining unit 31a can
obtain path information of. the commuhicatiob network by inquiring a
port number of 10 the Ethernet switch. 12 that trahsmits a MAC
address. of the request source of an IP address. The vehicle
-informatioh obtaining. unit 31d can obtain vehicle information for
specifying a position of a. vehicle in the tralh formation in which
the communication network is established.. The IP - 15 address
specifying unit 31b can specify- an EP address to be distributed th
the request source of an IP address, based on path infermation of the
communication network and the vehicle information. Correspondence
relationships between the path information of the communication
network and IP 



20 addresses that are determined corresponding to a position of a
vehicle can be registered in the TO-address correspondence table 31c.
[0052]015. 0 is an example of. contents of the IP - address
correspondence table 31c in FIG, 7. In FIG. 0, 25 assure that the
IP-address distribution dewice Oil arranged in the N-th vehicle KN
and that. port. numbers of the ports PI to P4 of the Ethernet switch
12 are 1 to 4, respectively, In this case, mutually different. IP
addressee are registered corresponding to a number Not: the $0
vehicle KN. and the port. numbers 1 to 4, respectively, in the
IP-address correspondence table $1c. [0053]In the vehicle KN, an. IP
address of "192.168.N.1" can be allocated to the terminal TI
connected te the port  Pi of the port number Let: the tannest: of the
terminal     the vehicle KM, an IP address of '192,168.N.2" can be
allocated to the terminal 12 connected to the port P2 of the port
number 2, at the request of the terminal 12. In 5. the vehicle KM, an
IP address of "192"168.N,3 can be allocated to the terminal. 13
connected to the port P3 of the port. number 3, at the request of the
terminal. 13, in the vehicle ISN, an IP address of '192,168.N,4' can
be allocated to the terminal 14 connected to the port P4 of 10 the
port number 4, at the request of the terminal TA, [0054]FIG., 9
depicts an. operation at the time of distribution of an IP address by
the IP-address distribution device 31 in FIG. 7. In FLU. 92 when the
vehicle -information mannging unit 32 in FIG. 7 transmits 15 vehicle
information. to the vehicle---information obtaining unit 31d. IP
addresses that correspond to the vehicle informmtion are registered
in the 13--address correspondence table 31c for the port numbers I to
4, respectively, For example, when the IP-address distribution device
SI 20 distributes IP addresses to the communication network of the
vehicleIP addresses that correspond to the number N of the vehicle KM
are registered in the IP-address correspondence table 31c for the
port numbers 1 to 4, respectively (330), 



25[0055]When there is an IP address request from the terminal TI
In FIG. 7(53:1). the IP address request is transmitted to the
IP-address digrribution device 3.1 via the Ethernet switch 12. In
this IP address request, an IP - address request message is
transmitted by broedcast, A 30 broadcast address is set in. a
distributien destination address of this IP-address reqeest mpssage.
A MAC address of the terminal 11 is set in a distribution source
address, [0056]When the IPmaddress distribution. device 31  receives
the IP address request. from the terminal. T1, the path-information
obtaining. unit 31a eztracts a MAC address from this IP address
reguest. An inquiry about which one of the ports Pi to P4 receives
this addrees is 5transmitted to the Ethernet. switch 12L5.C.,'.2.),
The Ethernet switch 12 determines which one of the ports PI to 24
receives this MAC address, When the port Pi receives the MAC address,
the Ethernet switch 12 returns to the IP - address distribution
device 31. an indication that. the port 10Pl receives. this MAC
address (S33). [00571When the indicatipn. that the port Pi receives
this MAC address is returned to the IP-address distribution device
31, the :LP-address specifying. unit 311) specifies an IP address
that corresponds to the number N of the vehicle KN and the port
number 1 of the port Pl, by referring to the IP--address
correspondence table 31c. 100581When. the IP address that.
corresponds to the number N of the vehicle KM and the pprt number 1
of the port 21 is specified, this IP address is distributed to the 20
terminal T2. of the request source of the IP address (534), According
to this distribdtion of an IP address, an 12--acidness distribution
message is transmitted by uhicast. A MAC address of: the terminal Ti
is set in the distribution destination address of this IPThaeldrees
distribetion message, 



25 and. a MAC address of the IP-address distribution device 31 is set
in the distribution source address, Whet). the acidness ii
distribution. device 31 distributes an IP. address, information about
to which terminal of which MAC address of which port this IP address
is distributed is. stored, 30[00591When the terminal TI receives the
IP address transmitted from the 12-address distribution device 31,
this IP address is set as the IP addrees of. the terminal Ti. As a.
result, communications with the terminal Tl become  possible by
using. this IP address. 100601When Lthe IP-address distribution
device 31 receives again anIP address request via the port Pi of the
Ethernet switch 12 after the IP address corresponding to 5 the port.
number 1 of the port Pl is distributed, it is determined wthether a
MAC address of a distribution source included in the IV address
request of this time is the same as a MAC address of a. distribution
souxoe to which the IP address is already distributed. 10[0061]When.
the MAC address of the distribution source included in the IP address
request of this time is the same as the MAC address of the
distribution source to which the IP address is already distributed,
the IP address that is already distributed is distributed to the
request source of 15 an IP address of this time. Eor ezemple, when
the terminal Ti requests an IP address again in a state that the
terminal Ti is connected to the port Pi of the Ethernet switch. 12
after the IP address of. "192,162.N.1" is distributed to the
terminal. Tl. in response to the IP 20 addrees requeet from the
terminal 11, the IP address of "192,168,N.1" is distributed to the
terminal Ti [0062]On the other hand, when the MAC address of the
distribution source included in the IP address request of this time
is different from the MAC address of the 



25 distribution source to which the IP address is already
distributed, the IP address different tram the IP address that is
already distributed is specified, and this IP address is distribnted
to the IP address request. source of this time_ For example, assume
that a terminal 15 instead. 30 of the terminal TI is connected to the
port Pi of the Ethernet switch. 12 after the IP address. of
"192,16B.N.1" is distributed to the terminal. T1 in response to the
IP address request from the term.i.nal 11, When. the terminal T5  20
requests an IP address via the port P1 of the Ethernet switch 12, an
IP address of "192.16,N.5" is distributed to the terminal. T5, for
example, [0063]With this arrangement, the HT address of
5"192,168.N,1" can. be allocated to the terminal TI Thetis connected
to the port P1 of. the Ethernet switcn. 12 in a fixed manner.
Therefore, it is possible to prevent allocation of an IP address
different from an IP address. that is allocated last time to the
terminal. T1. connected to 10 the port P1 of the Ethernet switch 12.
Consequently: a function of the terminal Ti to which the IP address
of "192.168.N.1" is allocated can be specified. Therefore, it is
sufficient that only a specific command signal that corresponds t0
the function of the terminalis given to 15the IP address of
"1.92.168.N.1", and it. is not necessary to give all command signals
to the IP address. As a result, the load appdled on. the
fer.)...c.A.nAl Ti can be reduced. [0064]By allocating IP addresses
to the terminals Ti to T4 in a fixed manner, even when a. larrIt
occurs in the 20 vehicle KN, it becomes easy to determine a fault
position. The IP-address distribution device 31 can be used in. place
of a OHCP server, and the terminals Ti. to T4 can be operated as
DB132 clients. [005viIP addresses that correspond to a part of the 



ports Pl to P4 of the Ethernet switch 12 can be registered in the IP
-ad4ress correspondence table 31c, and protocols of or the like can
be used for the rest of the ports Pl. to P4, [00661 Fourth embodiment
3010 is a block ddagram of a. schematic configuratioh of a system t0
which an. TP -address distribution device 41 according to a third
embodiment of the present invention is appaied. In PiG. 10, the IP-
21 address distribution device 41, the Ethernet switch. 12, and the
terminals 11 to 14, are provided on a communication. network. The
:P-address distribution device 41 is connected to the terminals TI to
T4 yda the Ethernet switch 5 12. incidentally, Ethernet. can be used
for the communication network. [00E7]The IP-address distribution
device 41 is connected to a. port Pool:. the Ethernet switch 12, and
the terminals T1 to TA are connected to the. ports Pi to P4 of 10 the
Ethernet switch 12, respectively, thereby establishing a wiring path
of the communication network, [0068]A path blo.king unit 41a, an
IP-address specifying unit 41b, and an IP-address correspondence
table 41.c are provided in the IP -address distribution device 41, 15
The path blocking. unit 41a can block other paths such that 



only a path of a communication network that reaches a request source
of. an IP address is validated_ The U-- address specifying unit 41b
can specify an IP address to be distributed to the reqest source or
an. IP address, based 20 on pa-ch. information of the communication
network. that has been validated by the path blocking unit 41a -
Correspondence relationships between path information of the
communication network. and IF addresses can be       registered in
the :[P-address correspondence table 41c, 25 Contents identical to
those in the IP-address correspondence table, lic in F-.1(2, 2 can be
registered in the IP-address correspondence table 41c. [0069]FIG. 11
depicts an operation at the time of distribution of an IF address by
the 1F-address distribution. device 41 in FIG. 10, In FIG. 11, assume
that IP addresses that cc: respond to the ports P1 to 24 of the
Ethernet switch 12, reapectivey, are registered in the IP - address
correspondence table 41c, as shown in FIG. 2. The  22 path blocking
unit 41a. instructs the Ethernet. switch. 12 to sequentially validate
communications such that only one of the ports P1 to P4 can
comati,inicate (541, 344)" Fat: example, at 541, communication paths
of the ports P2 to P4 can be 5 blocked such that. communications of
only the pc:rt. PI of the Ethernet. switch 12 are validated; at. 544,
communication paths of the ports Pi, P3, and 14 can be blocked such
that communications of only the port 12 of the Ethernet switch. 12
are validated. The path blocking- unit 41a can 1.0 periodiceliy
repeat blocking such that communications of only one of the ports Pi
to 14 of the Ethernet switch 12 are sequentially validated, [0070]On
the other hand, when the terminal Ti requests an IP address, the II
addrebs request: is periobically 



15 transmitted from the terminal Tl, In this VP address request:, an
IP-address request massage is transmitted by broadcast, A broadcast
address is set in a. diatribution debtinatibn address of this
:[P-address request message., and a MAC address of the terminal Ti is
set in a distribution 20 source addrbss,             When the
terminal. Ti. requests an VP address when communications of only the
port Pi of the Ethernet: switch 12 are validated, this II address
request. is transmitted tb the IP-address distribution device 41 via
the Ethernet. 25switch 12 (542), 100721When the IP-address
distribution. device 41 receives the VP address request from the
terminal Ti, the 1P -addrebs specifying- unit 41b specifies an II
address that corresponds to the port number. I or the port Pi, by 30
referring to the IP-address comrespandence1/441c, [0073]When. the II
address that corresponds to the port number I of the port Pi is
specified, this IP address is distributed to the terminal Tl of the
request source of the  23 It' address (S43). Accbrding to this
distribution of an IP address, an IP-address distribution message is
transmitted by unicast. A MAC. address of the terminal Ti is set in
the distribution. destination address of this IP-address 5
distribution message, and r: MAC address of. the 1P-address
distribution devicb 41 is set in. the distribution source address.
When the IP-address distribution. device 41 distributes an IP
address, information about to which terminal of which MAC address of
which port this IP address 10 is distributed is stored. [0074]Mne3-,
the terminal. Tl receive the IP address 



transm.l.tted from the IP-address distributibn device 41, this IP
address is set as the IP address of the terminal Ti. As a result,
cormunications with the terrdhal. TI become 15 possible by using.
this IP address,             When the IP-address distribution device
41 receives again an IP address request via the port Pi of the
Ethernet switch 12 after. the IP address correspbnding to the port
number I of the pott PI is distributed: it is 20 determined whether a
MAC address of a distrib,etion source included in the EP address
request of this time is the same as a MAC address of a distribution
source to which the TP address is already distributed. [00761When the
MAC address of the distribution source 25 includbd in the IP address
request of this time is the same as the MAC address of the
distribution source to which the IP address is already distributed,
the IP address that is already distributed is distributed to the
request source of Sit IP address of this time. For example, when the
terminal. :30 Ti requests an IP address again in a state that the
terminal Ti is connected to the port PI of the Ethernet. switch 12
after the IP address of "192,168.1,1" is distributed to the terminal
Ti in response to the IP  24 adhress request from the terminal Ti,
the IP address of "192.168,1_1" is distributed to the terminal Ti
again, [0077]On the other hand, when the MAC address of the
distribution source included in the IP address request of 5 this time
is different from the MAC address of the distribution source CO which
the IP address is already distributed, the IP address different from
the IP address that le already distributed is specified, and this IP
address is distributed to the IP address request source of 



10 this time. For example, assume that a termlnal T5 instead of the
terminal Ti is connected to the port. PI of the Ethernet switch 12
after the IP address of '192.168,1.1" is distributed to the terminal
Tl in response to the IP address request from the terminal Ti_ When
the terminal. T5 15 requests an IP address via the port PI of the
Ethernet.. switch 12, an. IP address of. '192,168.1,5" is distributed
t0 the terminal T5, for. example., L60781With this arrangement, the
IP address of "192.168,1,1" can be allocated to the terminal Ti
without 20 ing.uiring the Ethernet switch 12 for path information
even when the IP address that is allocated to the terminal TI is set
again after the IP address of "192.168.1,1" is allocated to the
terminal Ti, which is connected CO the port. Pi of the Ethernet
switch 12. Therefore, it is possible to prevent allocation of an IP
address different from an IP address that is allocated last time to
the terminal Ti connected to the port PI of the Ethernet switch 12.
Consequently, the terminal TI can be efficiently operated on a fixed.
communication network. 30[0079]The-address distribution device 41 can
be used in place of a DROP server, and the terminals Ti to TA can be
operated as DEM07 clients, F0050]IP addresses that correspond to a
part of the  ports Pi to P4 of the Ethernet switch. 12 can be
registered in the IP-address correspondence table 410, and protocols
of DHOP or the like can be used for the rest of the ports Pi to P4.
5.[0081]In the fourth embodiment shown in FIG. 10, a method of using
the IP-address distribution device 41 has been explained in place of
the IP-address distribution device 11 shown in FIG. 1. Alternatively,
the IP-address distribution device 41 can be used in place of the IP-
10 address distribution device 21 in FIG. 4, and the IPaddress
distribution device 41 can be usedd, in place of the IP-address
distribution device 31. in FIG, 7 industrial Applicability 



[0082]As explained above, the IP-address distribution 15 device
acobrdind to the present invention can distribute an IF address by
relating the IF address to a physical wiring path on a. network, and.
is suitable for a method for allocating the same IP address to a.
terminal that is connected again to the same position on a
communication 20 network. ReferenceSigns List [0083]11, 21, 31, 41
IN-ADDRESS DISTRIBUTION DEVICE ha, 21a, 31a PATH-INFORMATION
OBTAINING UNIT lib, 21h, 31b, 41b IN-ADDRESS SPECIFYING UNIT 25hic,
21c, 31c, 41c IP-ADDRESS CORRESPONDENCE TABLE 12, 13 ETHERNET SWITCH
Pl. to Ph PORT Ti to T4, 111, T21, 131 TERMINAL 31d
VEHICLE-INFORMATION OBTAINING UNIT 3032 VEHICLE-INFORMATION MANAGING
UNIT 415 PATH. BLOCKING UNIT KI toVEHICLE  2c.; 



CLAIMS [Claim V; An IP-address distribution device comprising:
a pathainformation obtaining unit. that obtains a piece of path
information indicating a physical connection configuration of a
communication network that reaches a termin:',1 as a request source
of an IP add..r:..ss;;.!       an IP-address specifyinb unit. that
specifies an IP address to be distributed to the request source based
on a 10 piece of path. information of the communingtion
D.EitS,7,,..1; and       an IP-address correspondence tabae in which
correspondence rodationships between pieces of path information of
the communication network and IP addresses are registered, whef7ein
ISthe path-information obtaining unit. obtains the patb. information
by inquiring a TK)rt. number of. the Ethernet (registered
tradenisti.}C switch that has transmitted. a MAC address of the
tog-Jost source, and the IP-addreas specifying unit, when specifying
an IP 20 address corresponding to the path information of the
communication network based on a result of referring t0 the
IP-address correspondence table, specifies and distributes an IP
address, which is different from an IT address of a terminal to which
the IP address is alraady distributed, at 25 a. response Loan IF
address request from a terminsl. that is connected to an identical
path and has a MAC address different from. a MAC address of the
terminal to which the IP adbress is already. distributed.  a request
source of an IP address;       a vehicle-information obtaining. unit
that obtains vehicle information for speoifyi.ng a position of a
vehicle in a. formation of a train in which the communication. 5
network is established" 



an IP-address specifying unit that specifies an IP address to be
distributed to the request source based on a piece of path
information of the communication network and vehicle information.;
and 10an L--- address correspondence table in which correspondence
relationships between pieces of path information of the communication
network and IP addresses that are determined corresponding to a
position of the vehicle are registered, wherein. 15the IP-address
specifying unit, when specifying an IP address corresponding to the
path. information of the communication network and a position of the
Yehicie based on a result of referring to the IP-address
correspondence table, specifies and distributes an IP address, which
is 20 different from an IP address of a. terminal to which the IP
address is already distributed:, at at response to an IP address
request from a. terminal that is connected to an identical path and
has a M'AC address different from a. MAC. address of the terminal to
which the II- address is already 25 distributed. [Claim 31 An.
1.2-address distribution. method cirmil..::.5.:i-Inc"       a. step
in which a. piece of path information. of a communication network,
the path information indicating a 20 physical connection
configuration, that reaches a terminal as a. request source of an IP
address is obtained by inquiring a port. number of an Ethernet
;registered  tradama.nk) switch that transmits a M:-AC address of
the, request source of the IP address; and       a step in which. an
IP address that corresponds to the piece of path information of the
cowm,Jhication network is 5 specified based on a. result or referring
to an I?!--- addresscorrespondence table, in which correspondence
relationships between pieces of path information of the
coR,diuuitcation network and IP addresses are registered, whereio. 



in the step of specifying the IP addres:::, an IP 10 address, which
is different from an IP address of a terminal to which the UP address
is already distributed, is specified and distrib,cted at. a response
to an IP address reqhest from a terminal that is connected to an
identical. path and has a MAC address. different from a MAC address
of 15 the termdnal to which the IP address is already distributed. An
]:P-address distributibh mothod comprising a step in which a piece of
path information of a      communication network that. reacheh a
request source of an 20IP address is obtained.;       a step in
which. a position. of a vehicle in. a formatibh cf a train in which
the communication network is established is specified; and a step in
which an :t t- address that corresponds to the 25 piece of path
information of the coRdnunication network and a position of the
vehicle is specified based on a result of referring to an IP-address
correspondence table, in which correspondence relationships between
pieces of path. information bf, the communication network.. and IP
addresses 30 that are determined corresponding to the position of the
vehicle axe registered, wherein  2C,       in the step of spncifying
the IP address, an. IP addreps, which i5 different from an IP address
of a terminal to which the IP address is already distributpd, is
specified and distributed at a response to an IP address 5 reonept
from a terminal that is connected to an identiopi path and has a MAC
address differert from a MAC address of the terminal to which the IP
addrpss is already distributed. 


