
1 DESCRIPTION TITLE OF THE INVENTION IP ADDRESS DELIVERY SYSTEM AND
IP ADDRESS DELIVERY METHOD 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 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. [0003] As a method of determining IP
addresses of  terminal apparatuses on a network, there is a method of
granting IP addresses to ther terminal apparatuses not to  overlap
one another, recording the IP addresses in  



recording devices in the terminal apparatuses, and reading  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  protocol for inquiring about an IP
address corresponding to  a MAC address (a physical address of the
Ethernet (registered trademark)) of the own terminal apparatus. In
the RARP, when the MAC address of the own terminal  apparatus is
broadcasted, an IP address is returned by an  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 use (Non    



Patent. Literature 1), Citation List Non Patent Literature [0006]Non.
Patent Literature T_H Network Establishment by 5 TCP/IP Vol. 1 Fourth
Edition Edited. by Douglas E. Comer (Kyoriteu Shuppan Co,, Ltd.)
Summary Technical Problem. 10[00071A 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 fiixed is considered_
In the network operated in. a fixed manner in 15 this wsy, it. Is
convenient to also fix IP addresses granted. to terminal apparatuses.
Further, when a terminal arparatus 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 ter,:idnal apparatus
after. the replacement. without. the 25 intervention of human
operation, the convenience in operation is remarkably. improved.
However. In the related art, the UP address same as that before the
repjacement cannot be. automatically delivered during the replacement
of the terminal apparatus. 30[0008]The present invention has teen
devised in vie'a. of the above and it. is an object. of: the present
invention to provide an IP address delivery app:::.m.ett.,..ha 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. Sc):11.flibi] to
Problem [00091In order to solve the aforementioned problems, an d IP
address delivery system according to one aspect. of the present
invention :Lc:.Liciesi an IP address delivery apparatus including a
path -informetion reading unit configured to read, from. an IP
address re east: signal, path information of a communication. network
extending to a 10 request source of an IP address; an IP address
correbpobdence 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 sourcef 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 ::::::,::::1::.::to
another aspect of the present invention inciudes a path-information
granting unit granting, to an IP addreas request signal, path
information of a. commnnicaticn network. extending to a request.
source of an IP address; a path - information reading unit of an IP
address delivery apparatus reading the path information. from the IP
address request signal; an It--acidness determining unit of the IP
address delivery apparatus detemining, by. referring to an IP address
correspondence table in which a correspondence 30 relatiob between
the path information and the IP address is registered, an IP address
corresponding to the read path information; and the IP-address
deteot7H_rdxig unit deliverina. the determined. IP address to the
request. source.  Advantageous Effects of invention ;uuli,According
to the present invention, there is an 5 effect that it. is possible
to automatically deliver, during replacement of a terminal al.paratus
bc a communiceticc network, an IP address same as that before the
replacement_ Brief Description of Drawings 10[0012]FIG. I as 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 ls communication
in the first embodiment.       FIG, 3 is a. diagram of an example of
contents of an IP address correspondentc 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 atoording to a second          FIG. 6
is a diacram of an example of the structure of 25 an. IP address
request. signal use& in IP network. communication in the second.
embodiment, FIG. 7 is a diagram of an example of contents of an IP
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, 3 is
a block diagram of a schematic configuration of an Ii address
delivery system. according to a third  embodbment. FIG, 10 is a
diagram of an example of contents of an IP address correspondence
table shown in FIG, 9, 



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 an     IF address delivery methbd according to
the present invention are explained in detail below based on the
drawinps, Th present invention. is not limited by the embodiments, C.
1First Embodiment, 15FIG, A. is a block diagram of a schePatio
configuration of an IP address delivery system according to a. first
exl.-.:(1-.:dbment, As shown in FIG. 1, the IP address delivery
syhtem according to this embodiment includes an II- address delivery
apparatus 1, a switch unit 2 connected. to the IP 20 address delivery
apparatus I, and, for example, four terminal apparatuses TI to T4
connected to the, switch. unit. 2. [00151The. IF address delivery
apparatus Lit connected to a port PO cf the: switch unit 2, The
terminal 25 apparatuses TI to T4 are respectively connected to ports
P1 to P4 of the switch unit 2, A. pathway cif: a communication
network in this embodiment is constrfcted to i duds. such a switch
unit 2. As the comm..unication network, for examble an Fthernet
(registered trademark) that. adopts TCP/IP as a 30 communication
protocol can housed [00161The switch unit 2 can operate as a.
switching hub on a. network and discriminate in which of the ports
Iota P4 a signal passing through the switch unit 2 is received.  



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 sci:Irce
of an IP address, Fbr 5 example, when the Ethernet Cxegistered
trademark.) is useci, 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 Cy the path-information granting unit. 10 16 can. bb, for
example, a port numher of a port whbre the IP address request signal
is recelybd. L00171The. IP address deli-very apParatup I includes a
path-information reading unit 4a, an IP address correspondence table
4b, and an IP-ddress determining unit 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 deterfdxnIne. unit 4c determinbs,
based on the path information obtained from the path-information
reading unit 4a and the IP address correspondence table 4h, an IP
address that should be delivered to the request source. in. FIG, I,
the rboinbst 25 source of the IP address is any one of the terminal
apparatuses Ti to T4 that hap transmitted. the IP address request
signal_ [GolaiPIG, 2 Is a diagram of an. example of thb st..ruc.tur:
ef an 2P address request signal used in IS SC; network communication
in this embodiment. As shown in FIG. 2, the IS address request signal
includes areas where transmission destinatiocr information,
transmission source information, information type infornaation, path
information,  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 addxess request
signal and is information used for 5 individually specifying the
terminal apparatuses to TA. As such information, for example, MAC.
addresses allocated to tooterminal apparatuses Ti to T4 can be used.
In the :LP address regeost signal, haoadcast is dosignated as the
transmission destination information and infermatich 



10 indicating the IP address regueet signal is used as the
information type information. [1019]When the switch. unit 2 receives
the IP address reqeest signal, the switch. unit 2 stores, in the path
inforaation storage area of the IP address request sidnal,
15information (e. g., a port numhc?..ir) 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 requeet.
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 P2, The switch
unit 2 stores a port number "3" in the path information storage area
when the switch unit 2 receives the IP address 2rr:request signal in
the port P3. The switch snit. 2 stores a port. nuaber "4" in the path
information storage area when the switch unit 2 receivee the TP
address request ignal in the port P4, The switch unit 2 stores a.
port number "5' when the switch unit 2 receives the IP address
request 10 signal ir. a port Ph. After granting the reception port
information to the IP address request signal in this way, the switch
unit 2 sends the IP address request siquol from all the ports except
the reception port.  1.119-32:E3..r.,;'. 3 is a diagram of ab example
of contents of the IP address correspondeace table 4b in. this
Embodiment. In3, UP addresses different from one another are
registered in the IP address correspondence table 4b to h
respectively correspond to the port. numbers "1" It is evident from
FIG. I, paths extending from the terminal apparatuses TI to 24 to the
IP addreas delivery' apparatus. I. can be uniquely. designated by the
pott numbers Pi to 1-4 cc: the switch unit 2. When the IF address 10
delivery abparatbs 1 receLyas an IP address request signal, the IP
address delivery apparatus 1 reads, with the path - 



information readinb unit 4a, a path. information storage area of. the
IP address request signal, When "I", "2", "3", or "4" is stored in
the path ibformation storage area, the 15 IP address delivery
apparatus I delivers an IF address correspcading to the number,
Specifically, the IF address delivery apparatus I can allocate, in
response to a request from the terminal apparatus T1 connected to the
port PI having the port number "1", an is addmeas '192,16,1'1 to 20
the terminal apparatus 21. The IF addreas delivery apparatus I can.
allocate, in response to a request from the terminal. apparatus 22
connected te the port. P2 having the port. n0mher "2", an HP address
'192,1618,1"2' to the terrgnal. aptaratus 22, '[he IP address
delivery apTaratus I 25 can allocate, in reaponbe to a request from
the terminal apparatus 23 connected to the port. P3 hevibq the port
number "3", an IP address '192.159 ... . 3' to the termgnal apparatus
23, The IP address delivery. apparatus I can allocate, in responbe
to. a request from. the terminal 30 apparatus TA connected to the
port 24 na.virg tne port nober "4", an IF address '192.168"1,4' to
tna terrinal. apparatus T4. [0021:This embodimeat is applied. mainly
to a.  communication network in which a physical pathway i fixed. and
a ts...ammunication 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 operationHc:A.,J;nicalr:,
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 apparatusesto 



20 TA, Specifically, in this emixx-itment, fixed IP addresses are
respectively associated with. the paths extending from the terminal
apparatuses Ti to T4 to the IP address delivery mgparatus I. A
correspondence relatich between the paths and the IP addresses is
registered in the IF 25 address correspondence table 4b. In this way,
in the IF address correspondence table 4b, the IF addresses are
associated witb the paths (in FIG. 3, port numbers equivalent to the
paths). Therefore, for example, when the terminal apparatus Ti
connected to the port Pi is replaced 30 with an apparatus of the same
type because of a failure or the like, an IF address allocated to the
apparatus after the replacement is an IF address same as that. before
the replacement- Examples of such a communication network  include a
cornunication network constructedfor example, a car of a train. In
this case, the IP address delivery. apparatus 1 is also mounted on
the car. Hesiees the tlradJi" this embodiment is also applicable to a
comago-.',i.cation 5, system constructed in a mobile body, a carvni.;
:nication 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 ii racer is absent in a path information storage
area of the IP address request 10 signal or a numberthan "1 to '4" is
stored in the path informetion storage area, the IP-address
determining unit 4c determines that this is informatidn of "others"
and, for example, delivers an undelivered. IP address among IP
addresses '192,162.1,5' to '192,168,1,,250' to a 15 transmission
source (PIG, 3). Here, the case in which a port number is absent in
the path information storage area or the IF address request signal
is, for example, when the IP address request signal is received via
the normal Ethernet. (registered trademark) switch net including the
20 path -infermation grantgng unit 16. On the other hand, the caee
in which the number other than "1" to "4" is stored in the path
information storage area of the. IP address request smells. for
example, when, if the port 3?5 not in use is provided in the switch
unit 2, a terminal. apparatus TO (not 



25snc.-)w;i) is connected to the port P5 during maintenance and the
IP address delivery. apparatus 1 receives an IP address request
signel from the terminal apparanos TI. 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 iP address
corresponding to "others" in the IP address correspondence  table
410. [00231FTC,. 4 is a diagram of an operation daring IP address
delivery by the IP address delivery apparatus 1 in this embodiment.
Specifically, a. procedure. for determining' 5and delivering an IP
address of the t.Eti.mminal apps.rsdu.: Ti IS shown, [00241,As shown
in TIC, 4, the terminal apparatus II performs an IP adbress request
(I311.), The I? address request is transmitted to the switch unit 2
as an IP 10 address request signbl, 1n the IP address request, the IP
address request signal is transmitted in broadcast. A broadcast
addmess is set in a delivery destination address of the IP adbress
request signal. The MAC address of thb terminal. appamstus Tl is set
in a delivery sbnrce address, [0025]When the IP address request
signal frnm the terminal. appamatus Ti is received by the switch unit
2, the S'\ itch unit 2 determines in. whice. of the ports Pl to 04
the IP address request signal is received. The pathTh. in.femation
granting uhlt 16 of the swUtch unit 2 stores 20 the port number "1"
of the port PI in a path information stbrabe arca of the IP address
regnest signal to thereby grant port infbrmation serving as path
information to the IP address request. slbnel (512), Subsequently,
the switch unit 2 sends the IP address request sibnel grahted with.
the 



25 port information from ail the ports PO, P2, P3, rd P4 except the
port: Pl. Consequently, the IP acidness request slobs' sent from the
port PO is transmit red to the IP adbres delivery apparatus 1, The IP
address request from the terminal apparatus Ti reachen the. LP
address delivery 30 apparetus I through the switch unit 2 (S13),
[0026]Sabneghentis', when the IP address regnest signhl is received
by the IP address delivery apparatus. 1, the path-information reading
unit. 4a reads the path information  12 from the IP address request
signal. Specificall," the path-information reading unit45 reads the
port, number stored in. the path. information storage area. The IP-.
address 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
'I92. 16S.1.1' corresponding to the port nunber "1". The 1.2-address
determining unit 4c determines the specified. IP address as an IP
address that should be 10delivered to the request source (814)
[00271Subsequently, the IP address delivery apparatus I delivers the
determined IP address to the terminal apparatus Ti that is the
request source (515). In the delivery of the LP address, an IP
address delivery message 15 is transmitted in unicast. In a. delivery
destination address of. the IP address delivery messagb, 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 I isWhen the IP 20 address delivery.
apparatus I delivers the IS address, the IP address delivery
apparatus 1 stores, in. a not-shown storing unit, througn. a terminal
apparatus of which path (y)c)rt) and which MAC address the IP address
should be delivered, 25[0028]Subsequently, the terminal. apparatus Ti
that receives the delivery of the IP address from the IS abdrbss
delivery apparatus I sets the delivered IP address as an IS address
of its own terminal apparatus Tit Thereafter, the terminal apparatus
TI can perform communication by using 30 the IP address, 



100291After thb IP address ccrrespondirlq to the port number "I" of
the port 21 is delivered, when an IL' address request signal is
received. again through the port Si of the  13 switch unit 2, the
IP-address determining unit 4c determines whether a NAC. address of
a. transmission source included in the IP address request signal
received again and a MAC address of a transmission source to which an
IP address was already delivered are the same.. [00301When the
IP-address determining unit. 4c. determines that the MAC address of
the tranagissioh scarce included in the LP address request. signal
received again and the MAC address of the transmission source to
which the 1.0 IP address was already delivered are tho same, the IP-.
address determining unit 4c sets the MAC address of the transmission
source as a transmission destination address and. delivers again an
IP address same as the IP address already. delivered. For example,
after the Id? address 15'192.168.1.1' was delivered in response to an
IP address request from the terminal apparatub Td, when an IP address
request from the terminal apparatus Cl connected to the port
134 of the switch unit. 2 Is received again, the IP address
1192,16S.1.1' is delivered to the torminal 20 apparatus TI again.
[00311On the other hand, when the ]:N address determining. unit 4c
determines that the MAC address of the 



transmission source included in. the IP address request signal
received agbir and the MAC address of. the 25 transmission source to
which. the IP address was already delivered are different, the
IF'-address determining unit. 4o checks whether the terminal
apperatus TI is connected on the communication network, For example,
the IP-address determining. unit. 4c can transmit a connection check
signal 30to the IP address '192,168.1.1c already delivered and check
presence or absence of the connection according to whether a response
to the check siqbal is returned within a predetermined. time.  14
[0032]As a result, when a response is not returned within the
predetermined time and it is confirnned that the. terminal apparatus
11 is not connected on the commaunication 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 VP address already delivered, For
example, it is assumed that, after. the VP 10 address delivery
apparatus I delivered the IP address '192.168,1.1' in response to an
VP address request from the terminal apparatus Ti, the terminal
apparatus Ti is replaced with the terminal apparatus T5. When the
terminal apparatus T.5 performs an VP address request, the IP address
15 delivery apparatus I delivers, to the terminal apparatus 15, the
VP address '192,168,1.1 delivered to the terminal'. S pparatus
L0033lWhen. a response is returned within the predetermined time and
it is confirmed that the terminal 20 apparatus Ti is connected on the
odmmunication network, the VP address delivery apparatus I. selects
an unused VP 



address out of "others" of the IP address correspondence table 4.5
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, 1. For exa.mple, this could occurs when, as shown
in FIG. 11, the terminal. apparatus Tl connected to the port Pi is
once removed and, thereafter, an Fthernet (registered 30 trademark)
switch 50 not inciuding the path-information granting. unit 16 is
connected to the port PI and the terminal. apparatus TI and a PC
(personal. compld-"er) for maintenance 51. are further connected 00
the Ethernet.  15 (registered trademark) switch 50, [0034]Aa
expaained above, according to this embodiment, after the IP address
'192,168.1.19 was allocated to the terminal apparatus Ti connected.
to, for example., the port D Pi of the swrtch unit 2, when an IP
address of the terminal apparatus Ti is set. again, it is also
possible to allocate the IP address '192,160,1,1 in a fixed
if..anner, [0085]Further, according to this embodiTent, after. the IP
address '192,150,1.1' was allocated tp the terminal 10 appamatus Tl
connected to, for example, the port Pi of the switch unit. 2, when
the terminal apparatus Ti is replaced. with another terminal
apparatus TO, it is also possible to allocate an IP address
'192,168.1,1' same as that allocated to the terminal. apparatus TI to
the terminal apparatus 25 15in. a fixed. manner, [00361As explained
above, in this embodiment, during replacement of the terminal
apparatuses Ti to 14 on the communication network, it. iS possible to
antomatically deliver. an IP 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
commflnication. netwbrk is fixed and the terminal apparatuses Ti to
T4 connected t0 the commanication path are also fixed. However,
because IP addresses corresponding to 'others' are 25 prepared in the
IP address correspondence table 405 even if a change is applied to a
network configuration designed in advance,poc;sibdedeliver TP
addresses that do not 



overlap one another. Therefore, the operation is not hindered_
80[0038]The IP address delivery apparatus I can be used instead of. a
SHOP server and the terminals Ti to 14 can be caused to operate using
a format same as a format of PROT clients,  [0039]second Embodiment.
Fic3, 5 is a. block diagram of a schematic configuration of an EP
address delivery. siyetem accordi.ng told second embodiment, In FIG"
5" the IP address delivery apparatus 1, S , 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 apparatusesto TA sequentially. via the switch units 2 and 5,
connected to the terminal apparatuses T5 to 18 10 sequentially via
the switch units 2 and 6, and connected to the terminal apparatuses
TO 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 Tie connected 15 to the port PO of the
switch unit 2. A port. PO of the switch unit 5 is connected to the
port Pi of the swLf.c.:1-i unit 2. A port PO of the switch unit 6 is
connected to the port P2 of the switch unit 2. The terminal.
apparatuses T1 an& TIC are respectively connected to the ports P3 and
PA 20 of the switch unit 2, The terminal apparetuxes TI to 14 are
respectively connected to ports Pi to P4 of the switch unit 5. Tk]e
terminal apparatuses T5 te 11$ are respectively connected to ports PI
to 94 of the switch unit 6., [1:1041]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 cf. the perts PO to P4
signals passinp through the switch units are receied. Further, the
switch unit. 2 intluies the path einformption granting unit 16, the
switch antE 5 includes a path - 30 information granting. unit 17, and
the switch unit 6 includes a path Ainftrmation granting unit 18. As
explained in. 



the first embodiment, the path -information granting units 16, 17,
and 18 grant path information to an II address request signal
treinsmitted from a. request source of an IP addrehs. The patti
information. granted by the path - information granting units 16, 17,
and 18 is, for ezemple, a port number of a port. where the II:
address reqbeht signal was received, [00421As in the first
embodament, the IP address delivery apparatus 1 includes the
path-information reading unit 4a, the IP address cprrespondench tabde
dO, and. tone IP -addrehs determining unit 4c. The path-information
10 leading unit 4a reads, from the IP address request siqbal, thh
path information of the co7bmIni050100 network extending to the
request source of the IP address. The IP address corresoondench table
45 registers a correspondence relation between the path information
and the IP address, The IP - 15 address determining. undt 4c
determines, bahed on the path information obtained. from. the
path-information. reading unit 4a and the IP address correspondence
table 4b, an. IP address that shpuld be delivered to the, request
source, In FIG. 5, the request source of the IP address is any one of
20 the terminal apparatuses TI to T10 that transmitted the IP address
request signal,                FIG, 6 is a diagram of an example of
the structure of an IP address request signal used in IP network
communication in this embodiment.. As shown in 256, the IP address
request signal. includes areas where transmission destination
information: transmission source infor2Twa-[..icN.i. information type
infonmatio3-1, first: path information and second path information,
and the like are stored and a reserve area. The transmission source
30 information is inforration peculiar to the terminal apparatuses 11
to TIO that generated. the IP address request signal. and is
information used for individmally specifying the terminal apphxatuses
T1 to TiO. As such information,  le for exsddple, MAC addresst s.
allocated to the teirminal apparatuses Ti to Ti() can be used. In the
IP address regcest signal, broadcast is designated as the
tranamdssion 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 S receive the IF
scidress request signal, the switch units 2, 5, and 6 check the first
path information storage area of the IP address 10 reci,lest 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,q" a. port nur.:11.DEmj of a port. where the IP
address request. signai. 



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 (eg,, the port number) of
the port where the IP address regnest signal wes received_ After
granting. 20 the reception port information to the IP address request
signal, the swdtch units 2, 5, and 5 send the It- address request
signal from all the ports except the reception port,  [0045]Further,
for example, when the switch. unit 6 receives, in the port Pi, an IP
address request signal from 25 the terminal apparatus T5, after
storing the port number         a first path information storage area
of the IP address recest signal, the switch unit.. 6 sends the HP
address request signal from the ports PO and Pitt P4. The switch.
unit 2 receives the IP address request signal in the $0 port P2.
Because information is already stored in. the first. path irfnrmation
storage area of the UP address request signal, after storm nc 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, P2, P3, and P4. Therefore, the port number
is stored in the first path information storage area. of the IP
address request signal received by the IP address delivery apparatus
I. The port number "2" is stored in the second path information.
storage area of the IP address re.ii,est signal, 1:00461Fior example,
when the switch anit 2 receives, in. the port P3, an IP address
request signal. from the terminal 10 apparatus 19, after storing the
port. number "3" in a first path information storage area citric: IP
address request signal, the switcn. unit 2 sends the IP address
request signal from the ports PO, Pl, 22, and 24. 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 I. No information is stereo in the S8C0fln path
information storage area of the IP address request signel, [00471
20FIG., 7 is a diagram of an example of contents of the EP address
correspondence table 4b in this embodiment. in FIG. 7, a. combination
of first path information "1" and second path infbrmetion "1"
correspc.ds to an IP address regueet signal. sent. from the terminal
apparatus T1 tb the 25 IP address delivery apparatus 1 thxough. the
port 91 of the switch unit. 5 and the port Pi of the switcIi. unit 2.
In other words, the first path *nfrmation "I" and. the second path
information. "1" respebtively represent port. numhere, In the IP
address corresporK1.E.E:nce table lb., tot: examy.:0Le" an 30IP
address '192,168.1.11 is associated with an IP address request signal
having the first path inforretion "1" and. the secend path
information "1', The IP address is allocated to the terminal
apparatus T1. 11 combination of  20 first. path. Information "2" and
the second path information "1" corresponds to an IP address request
signal sent from the termdnal apparatus 12 to the IP address
delivery. apparatus. I through the port 92 of the switch. unit 5 and
the port Pi of. the switch unit 2, For exam.pae" an. IP address
'192.168,1.2i' is allocated to the terminal apparatus 12. A.
combination. of first. path. information and the second path
information '1" corresponds to an IP address request signal sent from
the terminal avparatuo 13 10 to the IP address delivery
apparatusthrough the port. 23 of the switch unit. 5 and the port Pi
of the switch unit 2. For example, an IP address '192.16e,l..31.' is
allocated to the terminal apparatus 13. A combination of first path
information "4" and the second path information 15 corresponds to an
IP address request signal sent from the terminal. apparatus 14 to the
IP address delivbry apparatus I through the port 24 of the switch
unit 5 and the port. Pl of the switch. unit 2, For example, an IP
address 



192.168,1,41' is allocated to the terminal apparatus 14. 20[00481A
combination of the first path information. "1" and second path
-information '2" corresponds to an IP address request signal sent
from the terminal apparatus 15 to the IF address delivery apparatus I
through the port Pi of the switch unit 6 and the port P2 of the
switch unit 2, 25For example, an. IP address '192"16B.1.12 is
allocated to the terminal. apparatus 15. A. combination of the first.
path information "2" and the second path information "2" corresponds
1:0 an IP address request signal sent. from the terminal apparatus 16
to the It address delivery apparatus 30 I through the port. P2 of the
switch unit 6 and the port P2 of the switch unit 2. For example, an
IP address 192,168,1,22' is allocated to the terminal apparatus 16. A
combination of. the first path information "3" and the  second path
information "2" corresponds to an IP addtess request sighal sent from
the terminal apparatus T7 to the IP addrbss delivery apparatus 1
through the port 23 of the switch unit. 6 and the port. P2 of the
switch. unit 2. For 6, example, ap IP address '192.166,1,32 is
allocated to the terminal. apparatas T7, A combination. of the first.
path information "4" and the second path information corresponds to
ap IF address request signal sent from the terminal.apparatus T6 to
the IP address delivary apparatus 10 I through the port P4 of. the
switch unit 6 and the port. P2 of the switch unit 2. For example, an
IP address '192,166,1,34' is allocated to the ti.ecminal apparatus
TB, [0049]A combination of the first path information. and second
path information 'none' corresponds to an IP 15 address request:
signal sent from the terminal apparatus T1 to the IP address delivery
apparatus I thrdugn 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 or.
,...bsecond path. information. "none" corresponds to an. It" address
request signal sent. from the terminal apparatus TIC to the IP
address delivery apparatus I through. the port. 24 of the switch unit
2. For example, an IP address "192,161.1,40' is allocated to the
terminal. apparatus T10. 



25[00501As explained above, the IP addreases corresponding to the
first path informatiop and the second path information are registered
in the IP address correspondence table 41o. When the IF adctress
delivery apparatus 1 receives an IF address request signal, the IP 30
acidness delivery apparatus I reads first path information and second
path information of the IF address request signal and determines, by
referring to the IF address correspondence table 4r), an IP address
delivered to a  22 termi.nal apparatus that. is a request source.
1-.00511As in the first embodiment, this embodiment. is applied
maihly to conmnnication by a network in. which a pathway is fixed.
Therefore, as shown in the IP address 5 correspondence table 45 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. apparatiases Ti to TiO to the IF address 10 delivery
apparatus I. In this way, in the IP address correspondence table 45,
the IP address is associated with each of the paths, Iheretoie, for
erample, when the terminal. apparatus 11 connected to the port Pl of
the switch. unit 5 ie replaced with an apparatus of the are 15 type
becase of a failure or the like, an -1.P address allocated to an
apparatus after the replacement is an IP address sane as that before
the replacement, Examples of such a communication network include a
commilnication network constructed in, for example., a car of a
train. Ezamples of such a cpcnunication network include a.
communication network constructed in, for example, a car of a train-
In this case, the IP address delivery apparatus 1 is also medhted on
the car. Besides the train, this 



embodiment is also applicable to a communication system 25
constructed in a. mobile body, a cemmunication system. conetrucred
in. a factory, and the like. ii..)05:21When i:he TP address delivery
apparatus s receives an IP address request signal and no information
is present either in a first. path information storage area or a
second 30 path information storage area of the IP address request
signal, the. IP-address determining. unit 4c determines that. this
is information of "others" and, for examfMx:., delivers an
undelivered IP address among IP addresses '192.168,1.50'  23 to
'192.168.1,240' t0 a. tranalcission source When the IP address
delivery apparatus 1 receives an IP addiess request signal and a
combination of port numbers respectively stored in a first path
information S storage area and a second path information storage area
of the EP address request signal is a combination not registered in
the IP address correspondence table. 45, the IP-address determining
unit 4c determines that this is information of "others" and., for
example, delivers an 10 undelivered IP address among the IP addresses
192,16,1,50' to '192.168,1.24e' to a transmission source (FIG, 7),
[00541When the IP address delivery. apparatus I receives an IP
address request signal, a combination of port numbers 11 respectively
stored in a first path information storage area and a second path.
information storage. area of the IP address request signal is a
combination registered in the IP address correspondence table 4b, and
an IP address is already delivered to a terminal apparatus ttat is a
request. 



20 source of the IP address cobnected to a communication path
specified by the combination of the port numbers, an operation is
performed as explained below,. [0055]The IP-address determining unit.
4c determines whether a MAC address of. a transmissibn source
included in 25 the IP address request signal recadved again and a
MAC. address of a transmission source to which the IP address was
already delivered are the same, [00561When the IP-address determining
unit 40 determines that. tne MAC address of the transmission source
$0 included in the IP address request signal received again and the
MAC address of. the transmission source to which the It' address was
already delivered are the same., the :1..0- address determining unit
$c sets the MAC address of the  transndssion source as a transmission
destination address and delivers again. an IP address same as the IP
address already. delivered. Forexample, after the IP ddress
'192,168,1.11' was delivered in response to an IP address 5 request.
from the terminal apparatus Ti. when an IP address request from the
terminal apparatus Ti. connected to the port P1 of the switch unit. 5
is received again,. the IP address '192.168.1.11' is delivered to the
terminal apparatus Tl again, 10100571On the other .h,.Eu.1(l,- when
the IP-address determining unit. 4c determines that the MAC address
of the transmission source included in the IP address request signal
received again anhi the MAC address of the transmission source to
which she IF address was already 15 delivered. are different, the
IP-address determining unit 4c checks whether the terminal apparatus
T1 is connected on 



the comm.unicatlon network. For example: the IP-address
det,::...1nHi.ning unit 40 can transmit a. connection check signal Lc
the Ii? address '192,168.1.11' already delivered and. 20 check
preeehce 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 tne terminal apparatus
TI. is. not connected on the ceminunication network, the IP-address
dete.rnmining unit. 4c delivers, to the request source, an IP address
same as the IP address already delivered, For. example, it is assued
that, after the IP address delivery apparatus I. delivers the IP
address 30Y192,168.1.11 lh response to an IP address request from the
terminal appaxatus hi, the terminal appaxatus Ti is replaced with a.
terminal apparatus Til. When the terminal apparatus TII performs an
IP address request, the IP  address delivery apparatus 1 delivers, to
thb terminal apparatus             511, the IP address '192,168,1.11:
delivered to the terminal apparatus Ti.. [0059]When a. response is
returned within the fi 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. unbsed IP address out
of. 'others'? of the IS address correspondence Labia 4b and delLvers
the IP address to the request source, TO This occurs when a othange
not included in dbsign is applied to the communication network, Such
an ezample is ecli,lained with referencb to Fil(1, 11 in thb first
embodiment, [0060]FIG, 3 is a diagram of an. operation during ID
address delivery by the IS address delivery apparatus 1 in 15 this
ambodiment. Specifically, a procedure for determining and delivering
an Ii address of the terminal apparatus T2 is shown.             As.
shown in FIG, 8, first, the terminal apparatus T2 perforp,is 



an IP address request (521), The IP address 20 request is transmitted
to the switch unit: Sos an. IP address reqpest signal. In the IP
address request, the IP addrbss request signal is transmitted. in.
broadcast. A. broadcast addrbss is set in a delivery destination
address of the IP address request signal, The MAC address of the 25
terminal apparatus Ti is set in a delivery source addrems, [0062]When
the IP 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 Pi to 24 the, IP 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 52, which is a
reception port, in a first path information storage area of the IP
address request signal to thereby grant port information  26 ',firsC
path information) to the IP address request. signal (S22).
10063iSubsequently, the switch unit. 5 sends the IP address reqhest
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 (523). ;.005,-1.1When 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 Pl. to 24 the IP
address request signal :'as received. The path - information granting
unit 16 of the switch unit 2 storee the port. number "1" of the port
Pi, 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. [0065:Subaeghently, the switch unit 2 sends the IP address
regaest signal granted with the port information 



20 from all the ppgts PO, 22, P3, and T24 ehcept the port. Pl.
Consegnently, the IC address request sighhl sent from the, port PO is
transmitted to the IP address delivery. apparatus
[0066:1Subsequently, when. the IP address request signal 25 is
received by the IF address delivery apparatus 1, the bath
-information reading unit $a reads the first path information and the
second. path information from the IP address request signal.
Specifically, the path-information reading unit 4a reads the port
number "2" stored in the 30 flrgt path infpration storage afea and.
the port. number "1" stored in the second path information storane
area. The :[P-address determining unit 4c specifies, by refegring CO
the IP address correspondence table 40 based On the port  information
obtained from the path-information reading unit. 4a, the IP address
'132.168,1.21 corresponding to a coffIaination of the port number "2"
of the first path inforniatlin,n and the port number "1' of the
secbnd path informal: ion. The IP-address determining unit 4c
determines the specified IP address as an IP address that should be
delivered to the request souxce (326), L0067]Subsequently, the IP
address delivery apparatus 1 delivers the determined IP address to
the terminal 10 apparatus 12 that. is the request source (S27). In
the delivery of the IP address, an IP address deliverv message is
transmitted in nicest:. In. a delivery destination address of the IP
address delivery. message, the Ilv.:AC address of the terxinal
apparatus 12 is set- In a. delivery source 15 address of the IP
ad.dress delivery ressae, a MAC address; of the IT address delivery
apparatus. 1 is set. When the IP address delivery apparatus 1
delivers the IS address, the IP address delivery apperatus 1 stores,
in a not -shown stprinq unit in the IT address delivery apparatus 1,
a path 20(port) and a. MAC address of a. terminal apparatus to which.
the IP address is delivered. [006]Subsequently, the terminal
apparatus 1.$2. that receives the delivery. of the IP address from
the IP address delivery apparatus!. taste the delivered IP address as
an IP 



25 address of the terifinal apparatus 12, Thereafter, the terminal
apparatus T2 can. perform communication. by using the IP address,
[00691It goes without saying that this eMbodiment is also applicaele
when the network configuration shown in FIG, 5 is generalized.
Specifically, in a netwhrk configuration in which the namber of
switch an its included on a comm.,Jnication path eztending from. the
IP address delivery' af:paratus I to terminal. apparatuses is a
maximum of Nis  OP. an integsr eqsal tort larger than. 1), it will be
enough if first to Nth path tnformation storage, areas where first
psth information to Nth path information are respectively stored are
provided. in an :LP address request signal and 5 also if the IP
address corrospondence table shown in FIG, 7 is formed to register IP
addresses in association with combinations of the first path
infbrmstion to the Nth path. informatdon. FIG, 5 cortesponds to an IP
address delivery system in the case of N-2. Path-information granting
units 10in the switch units. store, in. a predetermined area arc..ong
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 haying the smallest
number of the first to Nth path infbrmation storage areas.
[0070]According to this ambodiment, as in. the first embodiment,
during replacement of. the terminal apparatuses 20 Tl to T10 on the
communication network, it is possible to automatically deliver an IP
address same as that before the replacemest. The other effects of
this embodiment are the S ame as the effects of the first embodiment.
I a.3Third Embodiment, 



25FIG, 9 is. a block diagram of a schematic configuration of an IP
address delivery system according to a third embodiment, AS
S:JC.WrIF:iS, 9, a train intiudes one or more cars, specifically,
cars I to KMis an integer equal to or larger than I), The IP address
delivery system 30 according to this embodiment is provided in, for
example, Nth (N is an inteder equal to or 'ergs: than 1 and egbad to
or smaller thdn Mj cars::. the train formation. 0Q72Theaddress
delivery apparatus I, the swatch  unit 2, and. the terminat
apparatuses Ti to T4 are provided on a communication network
constructed in an Mtn car RN, The IP andress delivery apparatus I is
connected to the terminal apparatuses TI to T4 via the switch unit 2,
As P the communication network, for example, an Ethernet (registered
trademark) can be used. As the terminal apparatuses T1. to T1 on the
car KM, apparatuses that operate based on a command signal from the
outside to operate the car :-IN, for example, a dopr opening and
closing 10 apparatus, a brake apparatus, an illumination apparatus,
or an air conditioning apparatus can be used, The IP address delivery
apparatus a is connected to the port PO of the switch unit 2 and the
terminal apparatuses Ti. to 14 are respectively connected to the
ports Pi to P4 of the switch 15 unit 2, whereby a pathway- of the
communication network is constructed, 1()073:1in the IP address
delivery apparatus I, the path  information reading unit 4a, the IP
address correspondence table 1b, the IP-address detemining unit 4c,
and a car - 20 information acquiring unit 9 are provided. The path -
inforifation reading. unit 4a reads, from an IP address reps eat
signal, path information of a commanication network eztendinp to a.
request source of an IP address, The car-information acquiring unit 9
can acquire car Lnformation 25 for specifying a position in the
formation of a car where the commpnication network is constructed. A
car - bi-i7oilati.on managing unit 32 that manages the car
information is mounted on each of the cars of the, train, The
car-information angniring unit 9 acquires the car 



30 informatiun fror. the car-information managing unit 32, The IP
address correspondence table 'lb can register a correspondence
relation between the path information of the communication network
and an IP address determined to  0 correspond to the position in the
formation of the car. The, IP-address determining unit 4c can
determine, ;eased. Cfl. the path information of the communication
network obtained from the path-information reeding unit 4a and the
car inforTation obtained from the car-information acquiring unit 9,
an IP address delivered to the request source of the. IP address.
FOn-341The switch unit 2 can operate as a. switching hub on a network
and discriminate in which of the ports PO to 1094 a signal passing
through the swatch unit 2 is received. The switch unit 2 includes the
path-information granting. unit 16. The path-information granting
unit 16 grants path informiation to the :EP address request signal
transhltted 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 15 to an
Ethernet (registered trader.,],c.', switch. The path information.
granted by the patfiinformation grabting unit. 16 is, for example, a
port number 20 of apart: where the IT- address request signal is
received" [00751PIG. 10 is a. disKiriEut 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 formad when the
IP address delivery apparatus 1 is 2E:., arranged in the Nth car KN
and port nudik:er: of the ports Pl. to 24 of the switch unit: are
respectively 1 to 4. The IP address includes information that. is
variable depending. on. car inforration, specifically, for example,
N. representing a car number. In this wey, in the IP address 30
correspondence tabie 4b. IP addresses different from one another t0
respectively correspond to the ear number F. of the car. Kid -sort
the port. numbers 1 to 4 are registered. [0076]According to the IF
address correspondence table  



31 4b shown in FIG. 10, the IP address delivery appaulpitup: I can
allocate, in response to a request from the terminal apparatus TI
connected to the port PI having the port number 1, an. IP address
'192,.168,N,1' to the termhnal 5 apparatus 21, The IP address
delivery apparatus I can allocate, in response to a request from the
terminal apparatus 22 connected to the port 32 rtavinq the port
nsmber 2: an IP address '192.16F3.N.2' tc the terminal apparatus 12.
Ths IP address delivery apparatus 1 can 10 allocate, in response to a
request from the terminal. apparatus 13 connected. to the port P3
having the port. number 3, an IP address '192,168.N,3' to the
terminal apparatus T3The IP address delivery apparatus I can
allocate, in response to a request from the terminal 15 apparatus IA,
connected to the or 34 having the port number 4, an IP address
'192,168.N.4' to the terminal apparatus 24- 00771An operation in this
embodiment is ewpiained, For example, the terminal. apparatus T1
performs an IP 20 address reqtest. First, when car information is
sent from the car-information managing unit 32 to the car-information
acquiring unit 9, an IP address corresponding CO the car information
is set in the UP address correspondence table 4b for each of the port
numbers I. to 4, For example, when 25 it is assumed that an IF
address is delivered from the IP address delivery apparatus 1 to the
communication network of the oar EN, an IP address correspcnd-ing to
the car number N of the car KN is registereb in. an IP address
correspondence table 31c for each of the port numbers 1 to 304,
10073]Subsegently, the terminal apparntus TItrensmitp an IP addxess
request signal. in broadcast_ When the IF address request signal from
the termipal. apparatus Ills  32 received by the switch chit 2, the
switch unit 2 determines that the LP address request signal i8
received via the port 



Pi. The path -informstion granting unit. 1601 the switch unit. 2
stores the port number "1" of the port. PI in a path information
storage area of the IP address request signal. The switch unit 2
sends the IP address request signed granted with the port information
from all the ports PO, R2". P3, and P4 except the port Pi,
[0079]Subsequently, when the IP address request: signal 10 is
received. by the IP address delivery apparatus 1, the
patheinformation 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 determHn.ing unit. 40 specifies, by
referring to the IP address correspondence table 40 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 thht
should be delivered to the request source_ [0080]Subsequently, the IP
address delivery apparatus 1 delivers the determined. IP address to
the terminal apparatus Ti at the request source. In the delivery of
the IP address, an 17 address delivery messede is transmitted 25in
unicst, In a. delivery destination address of the IP address delivery
message, the M.P.C. address of the terminal apparatus             11
is set. lTh a delivery source address of the LP address delivery
message, a KPC address of the IP address delivery apparatus I is set.
When. the. IP address 30 delivery apparatu 1 delivers the IP address,
the IP address delivery apparatus 1 stores, in. a not-shown storing
chit in the IP address delivery apparatus 1, through a terminal
apparatus of which path and wdchaddress the  IP address should be
delivered. [0081.1Subsequently, the terminal apparatus Ti that
receives the delivery. of the ID address from the IP address
delivery. apparatus 1 sets the delivered IP address as an IP 5
address of the terminal apparatus T1, Thereafter, the terminal
apparatus Tl can perform communication by using the IP address,
,00621When the switch units are connected, for example, 



in a cascade shape as shown in FIG. 5, delivery of an IP 10 address
can be performed as In the second embodiment, 0083jAccording to this
embodiment., it is possible to grant fixed IP addresses to the
terminal apparatuses Ti to Ti set in the car of the train according
to a position in the formation of the car. The other effects of this
15 embodiment are the same as the effects of the first and second
embodiments, Industrial Applicability [0084]As explained above. Ens
present invention is 20 useful as ah IP address delivery appeEatus
and an IP address delivery method for automatically delivehing a
fixed IP address during setting of a terminal apparatus or. a
network. Reference Signs List 25[00E3511 IP ADDRESS DELIVERY
APPARATUS 25, 6 SWITCH UNITS 4a PATHHINFORNATION READING UNIT 46 IP
ADDRESS CORRESPOIMENCE TABLE 40 IS--ADDRESS DETERMINING UNIT 3016,
17" 1B PATH.-INFORMATION GRANTING UNITS 9 CAR-INFORMATION ACQUIRING
UNIT 32 CAR-INFORMATION MANAGING UNIT 



50 ETHERNET (REGISTERED TRADEMARK.) SWITCH  34 51 PC (PERSOAL
COMPUTER) EOR. MAINTENANCE PC to P4 PORTS TI to TIC TERMINAL
APPARATUSES  35 CLAIMS  1. An IP address delivery system comprising.:
an IP address delivery apparatus including a pathe information.
reading unit configured to read, from an IP 5 address request signal,
path infermation of a comiunication network. extending to a request.
source of an IP address, an. 2P address correspondence table in which
a correspondence relation between the path information and the IP
address is registered, and an 12 addressdetermining unit configured
10 to determine, based on the path informatin 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 tca the IP address request signal.  2. The IP address
delivery syetem according to claim 1, wherein the communication
network is operated with a communication path. fixed therein. 20  3.
The IP address delivery system accrding 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 anit
configured to store, as the path information, in. a path information
storage area. of the Paddress request signal, a. port number of a
port where. the IP address $0 request. signal was received, and in
the IP address correspondence tande, a correspondence relation
between the port number of the switch unit and the IP address is
registered-  36 The IP address delivery syetem according to claim 3,
wherein, when the path information is act stored in the path
information. storage area of the IP address request h signal or wheb
a port number different from the pert nuMber registered. in the IP
address correspondence table is stored in the path information at
area the IP-address determining unit delivers, to the request source
of the IP address, an. undelivered IP address 10 different from. the
IP address corresponding. to the port number registered in the IP
adgress correspondence table. The IP address delivery system
according to claim. 3 or 4, wherein, when the path information.
granted to the IP 15 address request. signal received by the IP
address delivery apparatus is the same as path infermatign of a path
extending- to a request source to which an IP address is already.
delivered and a MAC adgress of a transmission source included in the
received. IP address request signal. 20 is different from a. NAC
address of a transmission source included in an IP address request
signal from the request source to which. the IP address was already-
delivered, 



the IP-address determining unit transmits a cc::nnection. check
signal to the IP address already delivered, when a 25 reeponse to the
check signal is returned within a predetermined time, delivers, to
the request source of the IP address, an undelivered IF address
different from. the IP address corresponding to the port number
registered in the IP 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 IP
address, the 13 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. cm. 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 egnal
to or iarger 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 Ntn. path 10
information are respectively stored, the IP address correspondence
table registers IP addresses in association with combinations of the
first path into the Nth path information, and when the IP addreas
request signal passes through the 15 switch unit, the
path-information granting unit of the switch unit stores, in. a
predetehmined 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.        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 com=nicaLien network is constructed in the car. 



The IP address delivery system, according to claim 7, wherein.
the IP address delivery apparatus inciudea a car-information
acquiring unit configured to acquire car 30 information for
specifying. a position in fermation of the car in which the,
communication network is constructed,        in the IP address
correspondence table, a correapondence relation between the path
nformation and an  39 IP address determined to correspond to the
position in the formation of the car is registered, and the
IP-address determining unit. determines, based on the path
information obtained from the path-information. S . reading unit and
the IP address correspondence table, the IP address delivered to the
request source, 9, An IP address deldvery method comprising: a
path-information granting unit. granting, -to an IF? 10 address
request signal, path information of a coamnreication network
extending to a request source of en IP address;       a
path-information reading unit of an IP address de13..very apparatus
reading the path information. from the IP address request. signal;
an IP-address deter:rifling unit. of the IP address delivery-
apparatus: determining, by referring. to an IP address
c.:orrespondence table in which a correspondence relation between the
path information and the II address is registered, an IP address
corresponding to the read path 



20 information; and                       -------acidness determining
unit: delivering the deterrmined IP address to the request source.
10, The IP address delivery method. according to claim 9 25 wherein,
in the commim:ftation network, a communication path. is fixed at
least during operation of the communication network and the request
source of the IP address connected to the ccmmcunication path is also
fired. 30 11. The IF: address delivery- method accordto claim 9 or
1.0" ',Therein the communication network.. includes a switch unit  at
least a swtiching 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 IP address request
signal was received, and  in the IP address correspondence table, a
correspondence relation between the port number of the  switch unit
and the IP address is registered.        






