1 DESCRI PTION TI TLE OF THE | NVENTI ON | P ADDRESS DELI VERY SYSTEM AND

| P ADDRESS DELI VERY METHOD Fi el d [0001] The present invention rel ates
to an | P address delivery systemand an | P address delivery nethod.
Background [0002] TCP/IP is well known as a conmunication protocol on
an Ethernet (registered trademark). In the TCP/IP, an IP address is
used as information for identifying a term nal apparatus on the

Et hernet (registered trademark). TheetPraddress is uni quely allocated
to each term nal apparatus. [0003] As a nmethod of determning IP

addresses of terminal apparatuses & d et Wori Tt Here is a method of

granting | Pradgdpesses bertheryt evsrnal appparakysesshobet oveavelzapon
one anot her, recording the |IP addresses in

5 Field
[0001] The present invention relates to an IP address

delivery system and an IP address delivery method.

Background
[0002] TCP/IP is well known as a communication protocol
10 on an Ethernet (registered trademark). In the TCP/IP, an

IP address is used as information for identifying a
terminal apparatus on the Ethernet (registered trademark).
The IP address is uniquely allocated to each terminal
apparatus.

15 [0003] As a method of determining IP addresses of
terminal apparatuses on a network, there is a method of
granting IP addresses to the terminal apparatuses not to
overlap one another, recording the IP addresses in
recording devices in the terminal apparatuses, and reading

20 out the recorded IP addresses when the terminal apparatuses
are started.

[0004] As a method of determining an IP address of an
own terminal apparatus, there is a method of using a
reverse address resolution protocol (RARP). The RARP is a

25 protocol for inquiring about an IP address corresponding to
a MAC 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

30 RARP server on a network.

[0005] As an IP address delivery method different from
the RARP, BOOTP (BOOTstrap Protocol), DHCP (Dynamic Host

Configuration Protocol), or the like is sometimes used (Non



recording devices in the term nal apparatuses, and reading out the
recorded | P addresses when the term nal apparatuses are started.

[ 0004] As a nethod of determining an | P address of an own term nal
apparatus, there is a method of using a _reverse address resol ution
protocol (RARP). The RARP is a protocolzfor i nquiring about an IP

address corresponding to a MAC address (a physical address of the

Et hernet (regtsheredcératdenark)) of the own term nal apparatus. In

t he RARP, when the MAC address of the own termnal apparatus is

br oadcast edC 1 5At+P atldfess is returned by an RARP server on a

network. [0Q05] pAs-an tP-addrgss delivery nmethod different fromthe
RARP, BOOTP(BOOTstrap Protocol), DHCP(Dynam c Host Configuration

Protocol ), 6P00hé |ikBonsPsbaeti hkscuseufMoh: Network Establishment by
5 TCP/IP Vol. 1 Fourth Edition Edited by Douglas E. Comer

(Kyoritsu Shuppan Co., Ltd.)

Summary
Technical Problem

10 [0007] A network in which an apparatus configuration is
designed in advance is considered. Specifically, a network
in which the arrangement of apparatuses included in the
network is fixed and a physical pathway is also fixed is
considered. In the network operated in a fixed manner in

15 this way, it is convenient to also fix IP addresses granted
to terminal apparatuses. Further, when a terminal
apparatus 1s replaced because of a failure or the like, it
is desirable, in terms of operation, to grant an IP address
same as that before the replacement to the terminal

20 apparatus after the replacement. Such granting of the IP
address can be manually performed during the replacement of
the terminal apparatus. However, if the IP address same as
that before the replacement is automatically granted to the
terminal apparatus after the replacement without the

25 intervention of human operation, the convenience in
operation is remarkably improved. However, In the related
art, the IP address same as that before the replacement
cannot be automatically delivered during the replacement of
the terminal apparatus.

30 [0008] The present invention has been devised in view of
the above and it is an object of the present invention to
provide an IP address delivery apparatus and an IP address

delivery method that can automatically deliver, during



Patent. Literature 1), G tation List Non Patent Literature [0006] Non.
Patent Literature T_H Network Establishnment by 5 TCP/IP Vol. 1 Fourth
Edition Edited. by Douglas E. Coner (Kyoriteu Shuppan Co,, Ltd.)
Summary Techni cal Problem 10[ 00071A network in which an apparatus
configuration is designed in advance is ¢onsi dered. Specifically, a
network in which the arrangenent of apparatuses included in the

network is fé%EQc@ﬂQn@ hysi eakmpat hwayph sa &b §0o#h i & xedmhsn considar ed_
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replacenent is automatically granted to the ter,:idnal apparatus

after. the ?ephacenentinchildhout 2 Phéh25nfﬁr@aVéﬂﬂléﬁaéﬁnﬁuﬁﬁﬁt
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of the _term nal Eparatus 30 0008]The gresent |nvegtion has teen
devi sed Y n ¥PEu 85 oFCtRheCaBoveland FESTFESan?Bbfect oSSt he present

i nvention t@onggbgﬁdéﬂcéPtéggée§ﬁ QﬁhbMeEYC@PEespoHH§BEe1reh%t@%@ an

| P address delivery nmethod that can automatically deliver, during.
between the path information and the IP address is
registered, and an IP-address determining unit configured
to determine, based on the path information obtained from

15 the path-information reading unit and the IP address
correspondence table, an IP address delivered to the
request source; and a path-information granting unit
configured to grant the path information to the IP address
request signal.

20 [0010] Further, an IP address delivery method according
to another aspect of the present invention includes: a
path-information granting unit granting, to an IP address
request signal, path information of a communication network
extending to a request source of an IP address; a path-

25 information reading unit of an IP address delivery
apparatus reading the path information from the IP address
request signal; an IP-address determining unit of the IP
address delivery apparatus determining, by referring to an
IP address correspondence table in which a correspondence

30 relation between the path information and the IP address 1is
registered, an IP address corresponding to the read path
information; and the IP-address determining unit delivering

the determined IP address to the request source.



3 replacenent of a term nal apparatus on a conmunication. network, an
| P address sane as that before the replacenent. Sc):11.flibi] to
Probl em [ 000911 n order to solve the aforenenti oned problens, an d IP
address delivery system according to one aspect. of the present
invention :Lc:.Liciesi an | P address delﬁvery apparatus including a
path -informetion reading unit configured to read, from an IP
address re east: signal, path information of a comuni cati on. network
extending to a 10 request source of an |IP address; an | P address
correbpobdence table in which a correspondence rel ati on between the

path. informaiop.gnd,therkP-addresspi,snreghstered, and an | P-address
determning unit configured to determ ne, based on the path

i nformati on[6btai ned Rronrdbnygheopahh- pnéaenﬁtuomenéadnngtbﬁmﬁ amdan
the. 1P addr orrespo dence tab n I P, address eI|v red to the
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20[ 0010] Further, an | P address delivery A A
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granting unit granting, to an |IP addreas request signal, path
information of a. commnicaticn network. extending to a request.
source of aRriPfaddeessptacpabh Priemfiopeati on reading unit of an IP

addr ess del i appa us readln th ath informatio fromthe IP
addresgi}eqéé§i¥%ignaF?&an | £5 8cﬁ& 238689§?W18Fn8 ﬁﬁSFmﬁFlfhe | P
address del b¥grygappar ahusrdehempnifgreby. dé@&eé&yngF@@eanabBo&Qngﬁ&o
correspondence table in which a correspondence 30 relatiob between

the path infofiifFoAMAREIPARBELP address is registered, an | P address
correspondi ng topthe pead Baﬁgabgégr tbﬂnexﬁggl%h%f'gh%dg%Q%% ure of

deteot 7H rdxi g unit deliverina etermned. | P address to t
request. sodanceP aédyaesagequesEfBeghalohsbdvéntE@nneMwbkkAccording

to the present inyention, theLe i.s an 5 effect Ehat it. is possible
to aut omati CATTY HERFVEE, 18uFffig i réplracBReRt ™5 ta termi nal al . parat us

bc a communi ceti egcnegwokky 69ab?aﬁd@Ee§% sageoas bhatobekere thean 1p
replacement _ Brief Description of Draw ngs 10[8b12]FIG. as a bl ock
di agr am of addepepatperespondence table in the first embodlment

FIG. 4 is a diagram of an operation during IP address

delivery by an IP address delivery apparatus in the first
20 embodiment.

FIG. 5 is a block diagram of a schematic configuration
of an IP address delivery system according to a second
embodiment.

FIG. 6 is a diagram of an example of the structure of

25 an IP address request signal used in IP network
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. 9 is a block diagram of a schematic configuration

of an IP address delivery system according to a third



configuration of an I P address delivery systemaccording to a first
enbodi nent, FIG 2 is a diagramof an exanple of the structure
of an. | P address request signal used in. IP network |s comunication
in the first enbodi nment. FIG 3 is a. diagramof an exanple of
contents of an | P address correspondentc®table in the first

enbodi nent, FIG 4 is a. diagramof an operation during IP
address del LygrMik¥nan | P address delivery apparatus in the first 20
enbodinent, FIG 5 is a block diagramof a schematic configuration of
an | P address deFiiGery0 &ystemiapsoandPhgatocgaseéendt contentspped 2@
s a diacragyof 430, exampl e af LAe,SLT USLUEE 0F, 25 :ANe LD 9ddr ess
request. signal use& in Retwor K. _conmuni cationin the sécond.
enbodi nent, FI G rFIGi.sla dksagrdmeotaanoéxanpbefafjucentent sxaefnpdre iR
address correspondence table in the second enbodi nent. FIGF %Iis a

di agr am-bf HﬁlSBeFaFFoﬁOEUW?ﬁSt?PaBSSré§sc§6n8€FF5§V§abﬁnt ghepnet
address del iiyepysapparatusqbRathe sgcend enbodi nent ., FIG 3 is
a bl ock diagramof a schematic configuration of an Ii address
delivery system according to a third enbodbrment. FIG 10 is a

di agram of an_exanpl.e of _content f _.an | P address correspondence

t abl e ShOMﬂBFﬁcﬁﬁgﬁlaP of Em%galﬁegts P

[0013] Embodiments of an IP address delivery system and
10 an IP address delivery method according to the present

invention are explained in detail below based on the

drawings. The present invention is not limited by the
embodiments.
[0014] First Embodiment.

15 FIG. 1 is a block diagram of a schematic configuration

of an IP address delivery system according to a first
embodiment. As shown in FIG. 1, the IP address delivery
system according to this embodiment includes an IP address
delivery apparatus 1, a switch unit 2 connected to the IP
20 address delivery apparatus 1, and, for example, four
terminal apparatuses Tl to T4 connected to the switch unit
2k
[0015] The IP address delivery apparatus 1 is connected
to a port PO of the switch unit 2. The terminal
25 apparatuses Tl to T4 are respectively connected to ports Pl
to P4 of the switch unit 2. A pathway of a communication
network in this embodiment is constructed to include such a
switch unit 2. As the communication network, for example,
an Ethernet (registered trademark) that adopts TCP/IP as a
30 communication protccol can be used.
[0016] The switch unit 2 can operate as a switching hub
on a network and discriminate in which of the ports PO to

P4 a signal passing through the switch unit 2 is received.



11 is a diagramof a configuration exanple in. 5 which a. PC for

mai nt enance i s connected via an Ethernet (registered trademark)
switch, Description of Enbodi nents [0013] Enbodi nents of an | P address
delivery system and an | F address delivery nmethbd according to
the present invention are explained in détail bel ow based on the
drawi nps, Th present invention. is not limted by the enbodi nents, C

1Fi rst EnbodipeRty, 15hEGswArchsuaibl ockndiageamiobaahseheéBatia@ ion
configuration of an |IP address deIivery,systen1according,to a. first
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syhtem accopdipgst g thi s epbadinent cbnghudes ,an Lk address deljvery
appar at us 1? g gﬁj?g% unptgg connected. to tﬁe EP 50 addr ess dé*%very
appar atus | trandpifordexanpl e, requestespumnak appanaflésesldTestso T4or

connected to the, switch. uni 2. 0151The. | F address delivery
apparat b LPESEBRRGCEEA% T8 BOPETPBrCH TERGE SBRPRoh TaRET o2 THE aeed,
term nal 25tappapatusesnlt boikdoareinespect bveliyigcenaegked-to ports
Pl to P4 of the switch unit 2, A pathway cif: a conmmuni cation

network in thifsrapbsoannelEnicdnNeoHSLEf éfedCt 81 Edhgsnesudh g isitiareas
it 2. As i cat.i t . | h t
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(registered trademar . ad as a coémuni Cati on
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IP address request signal is received.
[0017] The IP address delivery apparatus 1 includes a
path-information reading unit 4a, an IP address
correspondence table 4b, and an IP-address determining unit

15 4c. The path-information reading unit 4a reads, from the
IP address request signal, the path information of the
communication network extending to the request source of
the IP address. The IP address correspondence table 4b
registers a correspondence relation between the path

20 information and the IP address. The IP-address determining
unit 4c determines, based on the path information obtained
from the path-information reading unit 4a and the IP
address correspondence table 4b, an IP address that should
be delivered to the request source. In FIG. 1, the request

25 source of the IP address is any one of the terminal
apparatuses T1 to T4 that has transmitted the IP address
request signal.
[0018] FIG. 2 is a diagram of an example of the
structure of an IP address request signal used in IP

30 network communication in this embodiment. As shown in FIG.
2, the IP address request signal includes areas where
transmission destination information, transmission source

information, information type information, path information,



Further, the switch unit 2 includes a path-information granting unit
16. The path -information. granting unit 16 grants path information
to an. | P address request signal transmtted froma request sci:lrce
of an I P address, Fbr 5 exanple, 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) switehe Askexplai Bedrkat endonlsbhe patbrivef ereati omne
granted Cy the path-information granting unit. 10 16 can. bb, for
exanpl e, a PEPESHLFREPNoFCHTE6r EDWRBFE LERe 1P address tieguesticisiigialto

is recel ybd. L0OI7AThe, LPoaddeess dehivyery apBaralup,bhiioclydesa

pat h-i nformati on readi ng a, an ress correspondence t

4b, and an kPdddsessedeternsnigngluaintl 4, ifherpathonnfieenatfican

reading unit 4a read fromthe .l P address request signal, the path
o or o] on LB RS e SRIRPBRL S ety £ oSRLBAd REPECSEREPe et T4-
source of the kRcaddnessmathen! Praddeesspcerr espondence stable 14-ated
regi sters a correspondence rel ati on between the path. 20 infornmation

and the | P &8dféssteThenpp- aderessugeselfldknl Aé. cani Pe4g sget-er mmisie
based on theyp i.nf.o i i,ned. fr t h-i_nformat |

readi ng uni?P4§h§ﬁgg%h%gﬁheggdggggagérP%S%gkégﬁcggtgﬁﬁgg%ﬁE%gk%%bthe
addr ess t hatrsheuldshendeksvenedibva tih€orequesh sodr de.formathldg |,

t he rbaoi nbst 25 source of the IP address is any one of the termnal
appar at'uses '8 ?ﬂgtﬁgﬁ hap2PrERsSHi CEEYeSthe PPaddreds SFeqifedtne

si gnal _ [ Cok arBk@at2ohst3pdi agramaf- ian.. exanple of thb st..ruc.tur:
ef an 2P address request signal used in IS SC, network comuni cation

in this embodPihent. A¥hshownei AWEEGh 2nithé KScaddees$ heeduestdsigmal
i ncl udes areas, woerg,transmgsi %@i%%%t LRatl oct, I NLQr matl QR oo

[
transm ssi on éource |§P%rﬁat|on, inf'ormation type infornaation, path
i nformationinfardathen| skerage stewedrfanteallso sadreser vecaieea- shihgal,

transm ssion source information is infornationfpeculiar to the
terninal® appaPatasesntTi(St §-T43t REE CgSHEPSIad Othe PPIAddXESS ridfuest

signal and Lggi-pEar phi,eausednbor 13 individual Iy ¢iifging, the, .
term nal apparatuses to TA. AsS such information, for exanple, MAC.
addr esses akkowated toet egtiérh nalitappartatreses Tiortto nbean "' used.he

In the :LP aggéess reﬁegi% signal, h%oadc%ﬁ% [ %Pshgg%&g%n%_ Epe
transni ssi oR“d8stAZET R PRf SFTAEPEn 2aRd I"AFEr Mt &
receives the IP address request signal in the port Pl. The
20 switch unit 2 stores a port number "2" in the path
information storage area when the switch unit 2 receives
the IP address request signal in the port 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
25 request signal in the port P3. The switch unit 2 stores a
port number "4" in the path information storage area when
the switch unit 2 receives the IP address request signal in
the port P4. The switch unit 2 stores a port number "5"
when the switch unit 2 receives the IP address request
30 signal in a port P5. After granting the reception port
information to the IP address request signal in this way,
the switch unit 2 sends the IP address request signal from

all the ports except the reception port.



10 indicating the I P address regueet signal is used as the
information type information. [1019] When the switch. unit 2 receives
the I P address reqgeest signal, the switch. unit 2 stores, in the path
i nforaation storage area of the IP address request S|dnaI
15information (e. g., a port nunmhc?..ir) 8of a. port where the IP
address request signal is received. SpeC|f|caIIy, for exanple, the
switch unit [2ogbores aicpost isndnmbekgrdin bf. ahhexpabhel nfformaticdns of
storage area when the switch unit 2 receives the IP address requeet.
signal in theeport 29PFESPheOZ0SRPPERNGAI {3216t dPes "a  pér bRt -

"2" in the pathrnf ar mbi gp$LAk @%eﬁrf%r%%” RS SWt G MR, 2 1-c

receives the | P addréss request signal in the port P2, The switch
unit 2 stor eegas;berrtednuumbe;lﬁl'le"31D addtrIeESpaDhnersp@mmncen tefrdreade drea
when the.switch unit ei ves t ddres 2rr uest, sign ,,|n
the port? P - SFHECONTPEH SRS oD bor8e SAopBPE T ABEE 4" & hl mar 1
i nformationist exageiaeea whem the Sw,t gh cuni Tex%e&l@ﬁ@llgV&Qohhﬁ:hED
address request ignal in the port P4, The switch unit 2 stores a.

port nunber t‘egml\mﬁ‘én apﬁé@\ﬁluts@ﬁ Uni tt02 Tr’*e@éﬁ V&S tife AP rgddr sksl ivery
request 10 %%3%@?' ertDePl&n @E n%Qetcﬂ%gr ec%%mdo‘}”c RAbers
t he St 'si gna

i nformation ress reque the swtc
unit 2 send®lthe PR adfdrte.es swadmesnmmtqaol fihem alhle tile api@messsexcept

the reception_port 1.119-32: am of ab exa

of contEnt s BH2PREYI BPRAGPELS GorFEE)SrTedte HaB LRSS e STEnal,
Enbodi ment . +ha3,1pURqaddisesses idichhenems frem ane-anet heri tf & he path-
registered in the | P address correspondence table 4b 'to h

respect i vel ynéermespend rle@dtlh@ p@rltt dunse s tihy ! 1ﬂﬁ0ﬁn§té\ﬂfdeﬁrﬁoﬁaﬁn
FIG I, pat xten r r ratus | a0 24,
P g% cextending . %@d&%‘% & ?n%b 28 %Fnl:%guug] %@eﬁ

| P addreas deli very' app a ratus SI gnat ‘ed %y the
pott nunber SrPI"4t'OJ_TB 4toced Iiel s\Met @latlhnllmfbrrr\éh:amd hee dre address, lthe

deIiverf/ abparat bs 1 receLyas an | P address request signal, C}he | P
addr ess! Uel iVery'ddF558r 8Cud VE e 4892 LR T tlh@edgtvﬁars an’ IP 'address

corresponding to the number. Specifically, the IP address
delivery apparatus 1 can allocate, in response to a request
from the terminal apparatus Tl connected to the port Pl
having the port number "1", an IP address '192.168.1.1' to

20 the terminal apparatus Tl. The IP address delivery
apparatus 1 can allocate, 1n response to a request from the
terminal apparatus T2 connected to the port P2 having the
port number "2", an IP address '192.168.1.2' to the
terminal apparatus T2. The IP address delivery apparatus 1

25 can allocate, in response to a request from the terminal
apparatus T3 connected to the port P3 having the port
number "3", an IP address '192.168.1.3' to the terminal
apparatus T3. The IP address delivery apparatus 1 can
allocate, in response to a request from the terminal

30 apparatus T4 connected to the port P4 having the port
number "4", an IP address '192.168.1.4' to the terminal
apparatus T4.
[0021] This embodiment is applied mainly to a



information readinb unit 4a, a path. information storage area of. the
| P address request signal, Wen "I", "2", "3", or "4" is stored in
the path ibfornmation storage area, the 15 | P address delivery
apparatus | delivers an |IF address correspcadi ng to the nunber,
Specifically, the IF address delivery ap@aratus | can allocate, in
response to a request fromthe term nal apparatus Tl connected to the

port Pl havicagriihecpeibnnuebebrklin anics adgreas cal92atbwk'yl it f2Ged
the term nal apparatus 21. The |F addreas delivery apparatus | can.
al l ocate, i RPPespEREBVTS Catlegquestf remPPRE atefnitRal. fagFar gz In

connect ed t e hhe pokls PZohaving thhe pert o %%‘E‘"?r cofai taRnHR Addriess
'192,1618,1"2" to the terrgnal. gptaratus 22, '[he I P address
del i very apTFabatiusieht25ocahaalklkoeanetviomkr eapdnberts ianr éguastfdr om

the term nal a ratus 23 connected to the port. P3_hevibqg the, port
AR TS S Sl P B U3 SIS B AP o
23, The |IP addr esstdel uvery anappahaks ihocan talkhaeatie apparzasponke the

to. a request from the term nal 30 apparatus TA connected to the
port 24 na. $FEGCinenpért HOBEr Sush, aaghppRIgddeess ripgReres el wsten is
tna terrinal..3pRALALUSITHe A002LAThLS iebodiiTRal drs ARplded o TRld! Y
to a. communication network in ich a physical pathway 1 fixed. and
a ts...ammuiictatr, onhpat kmbsdopenat ed ianlag.t abilxed omenmérnden fattherfor
words, for- exanple, it  is not a. condition of this enbodi to
change B nefRBPRLConfigina PO Esrerfer SOBRARFTES duriigoperia BIrt
changi ng a pathway cetdadeizagna ReWssWitlkeh N ti nand GeRNestd Rt -
termnal apparatus to the switch. unit. Wen such a change is
performed, ansypshemiics peeoRstOucihed Béf ene epenadtemde 2APQ; Miceianal
as expl ai ne r,.thi i t. 1S _adaptghl hange fior, for
10 exanple,ga&%&%gr%a?ﬁ?eﬁ%ﬁ%gégggﬁﬁégFi%g%é%ﬁ§%hgﬁ)E?%%rneqxﬁL

; regi st er edTheadenark) iswithdl rai ddialendi, ng drirei ndatzh-iionf dramatd oformed
granting unit 16 and,conneqtin% a PC %personal. co utengg for

mai nt enahce 18r 2t REMRETES 1ORe W AR TREr efdPE IS thic difidtiflent,
communi cat i @BnirsS quRERR BHMRd LS Aich 2 SCanf I.gWALIQN 1 Whichy they 2
arrangenent of network configuration apparatuses in a network is

fi xed and appathwayfufigiidinoniongsas &ocoommiutiadatiroma Patils issl st soixed.

fixed, Therefore, it is.convenient .in.ter of operation.t.o also fix
| P addr eosed "GP RRCEE t 35t G COMAAI Hppdt Sudeery Tocthl oS did

fix IP addresses granted to the terminal apparatuses T1 to

20 T4. Specifically, in this embodiment, fixed IP addresses
are respectively associated with the paths extending from
the terminal apparatuses Tl to T4 to the IP address
delivery apparatus 1. A correspondence relation between
the paths and the IP addresses is registered in the IP

25 address correspondence table 4b. In this way, in the IP
address correspondence table 4b, the IP addresses are
associated with the paths (in FIG. 3, port numbers
equivalent to the paths). Therefore, for example, when the
terminal apparatus T1 connected to the port Pl is replaced

30 with an apparatus of the same type because of a failure or
the like, an IP address allocated to the apparatus after
the replacement is an IP address same as that before the

replacement. Examples of such a communication network



20 TA, Specifically, in this em xx-itnent, fixed |IP addresses are
respectively associated with. the paths extending fromthe term nal
apparatuses Ti to T4 to the I P address delivery ngparatus |I. A
correspondence relatich between the paths and the | P addresses is
registered in the I'F 25 address corresdeHence table 4b. In this way,
in the IF address correspondence table 4b, the I F addresses are

associ at ed whtbutheapabhsuhinakbhiGn 3etpokiik aunbers cead vVal, erftor_t edidele,
pat hs). Therefore, for exanple, when the term nal apparatus
connected t8 FRE PorE DEais-r epPacedS30afer h Laf &6péﬁ§?@§30ﬁqhk¥%%me

type becausg gt a.laihutg i Lhedikes an LEeaddness paldiagat ahd o ke,

apparatus a r the replacement is an |F address sane as that. before’
the repl acement- eﬁbadpmestoﬁssadhoaappﬁuuabdatmonanebwmwnlqanﬂmMe a

t t k t edf f
hi o onsp, CHEUEP BUMPLCLHE var . "aERaPabdEy] o canEs HBoL G gy ten

the car. He&bﬁ%%rh&%e'@' naddi 'rathios yembedi meRt 1iseal so applicable to a
comago- . cation 5, systemconstructed in a nobile body, a carvni

: ni cation sﬂQ@@ﬁﬂconsWhﬁ@té@elﬁPaaﬁQéﬁéﬁydeéﬁdeﬁweﬂpﬂé§atP902@yWVﬁﬁives
the IP addr egs rdel, 'd‘él?c %saQ%%%tslﬁs sk rn%cle'a @ & a%orjtpn%ql% s degiest: in

signal and a. por rf racer absent in a path information storage
area of thealEa&ddneisrma@uestst@rs@@nakearoi NMEbGEthwmeBS(réqUesE

stored jn the h informetion stora arQ ., the IP—addr ,
Geror i ng SOATELAC a8, BITPRSs SLher TREE [0 o that i SSOPES1 Ht e
and, for ex amheanQ%&m&%&%na@t@&@ eI%Q%%d th% QQﬂ&ﬁﬁﬁiéygﬂaéﬂé%mlnlng
addresses '192,162.1,5" to '192, 168, 1,,250' to a 15 transm ssi on

source (Pl Qung)t Apefeterhé neas & hiat Whiich i@ porio rmaren josf a'b?si‘é’rﬂr?r'h and,
Lhe path | ntacmaLlanasloragq Anea or el Addr ass Jeauest 5i

is, for exanple n ddr és's request ‘signal 1S receive

the nor nal Etiheerets Cﬂ@glsmerad5vradenaﬁka:Eﬁatuﬂzaﬁﬂ tanad udi ng the

20 path -infermation grantgng unlt 16. Ch t he ot her hand, the caee

i n whi ch® t hETREABEF S6CRePLRAR "F1G 0 4" FS Tt ored iG7 The patth-ch 2

'nfornat'OnpéEQr%@%b%QQQSOEb%Q%t iR addr ess i equesty SRl Stdge area
exanple, when, if the port 3?5 not in use is provided in the swtch

unit 2, a t@ﬁnmhalIPap@dm@ﬁ@sfﬁgqgﬂn signal is, for example, when the

IP address request signal is received via the normal
Ethernet (registered trademark) switch not including the

20 path-information granting unit 16. On the other hand, the
case in which the number other than "1" to "4" is stored in
the path information storage area of the IP address request
signal is, for example, when, if the port P5 not in use is
provided in the switch unit 2, a terminal apparatus T5 (not

25 shown) 1is connected to the port P5 during maintenance and
the IP address delivery apparatus 1 receives an IP address
request signal from the terminal apparatus T5. All of
these cases could occur when a change or an addition is
applied to a network configuration in operation and when

30 the network configuration is different from that assumed in
operation. However, in this embodiment, it is possible to
cope with the cases by preparing an IP address

corresponding to "others" in the IP address correspondence



25snc.-)w; i) is connected to the port P5 during maintenance and the

| P address delivery. apparatus 1 receives an |P address request

signel fromthe term nal apparanos Tl. Al 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 assuned in operation. However., in this enbodinent, it. is
possi bl e totgepe whth the cases by preparing an i P address
corresponding to "others"” in the |IP address correspondence table

410. [00231#%@,2.3]4 i sFACdi 4gr-anmPofliaAréperat Pn CBRFEAG PP Iaddr e s P
del i very by I del i very -appar [ ' ' t.
SpecificalI??Hggggrgggégézy ?gr¥§gtg?n@%ﬁﬁggg5§ﬁ&qggppigggﬁgqgﬂﬁ? ln
address of thest eBbbdiminal. appscrisdeallVi, bBSpshowaur0d24]1 oS eshowning
in TIC, 4, the term nal apparatus || perfaqr an | P.adhbress request
(1311, 2 ThemfrSBlarBea Pagiedt PECEFARSRL CO8 6 THE DwrEer ite 21
as an | P 10;addregs .request signbl, 1n the IP address request, the IP
address request signal is transmtted in broadcast. A broadcast
addrmess is $€02in a débi veryndést iFA&t-i dn addr éssTahatlh @ PR radibresis!

request signal C addr f term.al,. a t |S. set
in a deIive%%rgggggeggd&?eggs§%6%2§ gﬁ%tﬁgqﬁﬁ'adggggﬁEfzﬁ%%g%gé
si gnal frnmreheeker aisnalranappamatius oTit hies sweceinvech ity 2t e swi tIch uni t

2, the S\ itch unit 2 deternmnes in. whice. of the ports Pl to

4
the | P Hidr 8§68 FPEGuESHISEGNEL IS lrecdivéde Tie SPEIRFR. LS ehat | LR

granting uhlkiygl8sQf e sWUehuni t 52 tSLofes +2Qd he, paldadusder "2l
of the port PI in a path information stbrabe arca of the |IP address

regnest si ghalbatioashergbyegisants portt linfbidwtiver ys sloAtigiags: atdridress
| forat o 0104 U8 eR Joiost el Gk SUmERIEN Y e
t he terminal apparatus Tl is set in a delivery source address.
15 [0025] When the IP address request signal from the
terminal apparatus T1 is received by the switch unit 2, the
switch unit 2 determines in which of the ports Pl to P4 the
IP address request signal is received. The path-
information granting unit 16 of the switch unit 2 stores
20 the port number "1" of the port Pl in a path information
storage area of the IP address request signal to thereby
grant port information serving as path information to the
IP address request signal (S12). Subsequently, the switch
unit 2 sends the IP address request signal granted with the
25 port information from all the ports PO, P2, P3, and P4
except the port P1. Consequently, the IP address request
signal sent from the port PO is transmitted to the IP
address delivery apparatus 1. The IP address request from
the terminal apparatus T1 reaches the IP address delivery
30 apparatus 1 through the switch unit 2 (S13).
[0026] Subsequently, when the IP address request signal
is received by the IP address delivery apparatus 1, the

path-information reading unit 4a reads the path information



25 port information fromail the ports PO P2, P3, rd P4 except the
port: PlI. Consequently, the |IP acidness request slobs' sent fromthe
port POis transmt red to the IP adbres delivery apparatus 1, The IP
address request fromthe term nal apparatus Ti reachen the. LP
address delivery 30 apparetus | through the switch unit 2 (S13),

[ 0026] Sabneghentis', when the | P address regnest signhl is received
by the | P addwesshdelnipvery rapparatusstl sibhe 1pat koenfiorimatlilon rieadi ng
unit. 4a reads the path information 12 fromthe | P address request

si gnal . Spefifilcaltormehd OpatRACHGr mitlitor 3 &&di9Tg ik 45 Yhe' 1"
port, nunberstored i iyt hepathedRtenmRt ien,Stor age Ar g, Thed P-.
address determning unit 4c. specifies, by referring to the 51P

addr ess cor eesipesdence etrabing ngb unased com pelve. fperst, inf aEfatitomg to the

obt ai ned. fr t he pat h-infornmation readi nit 4a,, the | P address
Plo5. 165 1 1P SRR SRS SO RS P e Pased oy e SERERE
det er m ni ng iwFictrrAG idet eranes d Fecspecid irednh iR RdéesSmMms IRy unit

address that should be 10deli ver ed to the request source (814)
[ 00271Subsed@entthy, TFheddpegddr'dss -délfi-Verly appareans dirdel s erlse thfert

det erm ned ess to the tern r%ﬁﬁ; that i8 t ;
request sou:ncllzf)uen %?15;1 | nTH%eI eﬁrg&ig%lfsg@%tacﬁe l?(?dr esgt, ascn ermines
addr ess del itver ppressagel 1P issidreans mst teed Iitn aghircast .tHat ahdeld ver y

destination address of. the |IP address delivery nmessagb, the mAc
addr esghgf e VETRCh AL dppar&iESH SEE .(e%r]#)a delivery source

address of theohR addresscdeldntary ressage.aMG addriess ofagherdfis 1
address delivery apparat us i sWhen the I P 20 address delivery.

appar at us | dgeliivgerss thige des cgddimess I it BeldrP sgd drce $9 dél§ ey

apparatus 1 r i n. t-.sh ing Eg; th n. 1 nal
appar at us oﬁi@mr%h uﬁaﬁ% ?L%%% Ft %\g{(nédsrt\ﬁ%{dc% 1%’;\Lr(ﬁfr e@s)'L t'he ?IF;& :E ress
shoul d be delkilvered, cZ5[t0R28]FSuhseguant lan Ithexderadmalel iappay aterssddge

that receives the delivery of the |IP address fromthe | S abdrbss
del i ver]ﬁapﬁér &rﬁélsfméié?t%ytlﬁ’e UdeiGafered 1P Sadfrles€ s Hir 1S Hddress

o i Do, OIS apaaLe et iy 408 R0 ol 00T al38ess
of the terminal apparatus Tl is set. 1In a delivery source
address of the IP address delivery message, a MAC address
of the IP address delivery apparatus 1 is set. When the IP

20 address delivery apparatus 1 delivers the IP address, the
IP address delivery apparatus 1 stores, in a not-shown
storing unit, through a terminal apparatus of which path
(port) and which MAC address the IP address should be
delivered.

25 [0028] Subsequently, the terminal apparatus Tl that
receives the delivery of the IP address from the IP address
delivery apparatus 1 sets the delivered IP address as an IP
address of its own terminal apparatus T1l. Thereafter, the
terminal apparatus Tl can perform communication by using

30 the IP address.

[0029] After the IP address corresponding to the port

numpber "1" of the port Pl is delivered, when an IP address

request signal is received again through the port Pl of the



100291After thb I P address ccrrespondirlq to the port nunber "I" of
the port 21 is delivered, when an IL' address request signal is

recei ved. again through the port Si of the 13 switch unit 2, the

| P-address determ ning unit 4c determ nes whether a NAC. address of

a. transm ssion source included in the IP address request signa

recei ved again and a MAC address of a transm ssion source to which an

| P address wastahr gady del i-ver ed-ane-the samermih0030LWien dthe
| P-address determning unit. 4c. determ nes that the MAC address of

the tranagi ssicelmseascehendluded PR BRETEPSaddr 8s$ TPEGHESE ¥ dirairce
recei ved agalbréllg'&ggyi% Wh& %%dr%@%&%fs dt_r'%. oSN TR 00 SRR (ain

whi ch the 1. ress Was alrea el'i'vered are tho sane, t
address det enal A N@CuUAdidr4e ssetrs at he aMAGiaddoes s cofr ctehe of wansTii ssi arP

source as a transm ssion _destination address and. delivers again an

| P address SARECSES tRE PPraddress dl'résdy 2 Geler’dd' ‘For exanpl e,

after the 1d3paddress 13192169 Lalirouas deldvgriadd nyiespense to an
| P address request fromthe term nal apparatub Td, when an | P address
request fronethentiecs naltappar AAGs addresmnedt ediet ¢ TEeTpGRion source

A g
[ 003110n t henet her handadshend e JoiN addiness sdeteer aimg: tunidhidech the
determ nes that the MAC address of the
10 IP address was already delivered are the same, the IP-
address determining unit 4c sets the MAC address of the
transmission source as a transmission destination address
and delivers again an IP address same as the IP address
already delivered. For example, after the IP address
15 '192.168.1.1' was delivered in response to an IP address
request from the terminal apparatus T1l, when an IP address
request from the terminal apparatus Tl connected to the
port P4 of the switch unit 2 is received again, the IP
address '192.168.1.1' is delivered to the terminal
20 apparatus Tl again.
[0031] On the other hand, 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 and the MAC address of the
25 transmission source to which the IP address was already
delivered are different, the IP-address determining unit 4c
checks whether the terminal apparatus Tl is connected on
the communication network. For example, the IP-address
determining unit 4c can transmit a connection check signal
30 to the IP address '192.168.1.1' already delivered and check
presence or absence of the connection according to whether

a response to the check signal is returned within a

predetermined time.



transm ssion source included in. the | P address request signal

recei ved agbir and the MAC address of. the 25 transm ssion source to
whi ch. the I P address was al ready delivered are different, the

| F -address determining unit. 40 checks whether the term nal

apperatus Tl is connected on the comuni tati on network, For exanpl e,
the | P-address determning. unit. 4c can transmt a connection check
signal 30to (Dlbe2llP addeess re392;:168hknle akkeadyecdelsi weredecand redieck
presence or absence of the connection according to whether a response
to the check'$i’gbal-s Prefii-redt ‘g prédeterni medtlewel thpq the

[0032] As a resHlite1WRER8,E8SPENSE si SN0k ohelWiRed oW t-hieh th€unication
predetermned tine and it is confirnned that the. term nal apparatus

11 is not confhegctréd ohet A€-ednmagni catticominetworkitt He BRPtaddreess
determ ning,unit 4c sets, as.a_5.transm ssion, destination addre

Lhe  VAC haoF L 1 SERan, PEaTiralich Souree rndl Cabas Aotne 1P Sadiisss
request signaknseceisved agairidecandcdeldeveris, the tire slddars® sSSP st
source, an | P address sane as the VP address al ready delivered, For
exanmpl e, it Sit§NassufeGivRat 20afterNCt HE WP LG addr delingerys sion

apparat us | s@%'ric\éf,”?ﬁ the JLB -addr %%fne' 192..168,1% _Ja'ddif%srse%ﬁ‘}_%%‘%p} 0 an
VP address request fromthe term nal apparatus Ti, the termna
appar at us Tdeils veeplacedow ekatipe et erimd nal aapparcat u$aTsh. e tiee IP

termn appar.atus T.5.perfornms _an VP address request, _the addr ess
15 el Wory DanaP Rt 11 VEGH GRPE LS He EORHER dpard ASTEES he

VP address 192,168, 1.1 'dehi vesgdnise tthe srermm naldres® ppafididts from the
L0033l When. a response is returned within the predetermned tinme and

it is confi FREBINRAL SPRETESPR Al 20cappardtad TFPHas corndct e on the
odnmuni cat | g‘%p'i%tc\%‘&r ks chhen¥P0aress deld ey ARRAT Aty -« el &Ghfina1

an unused V|
apparatus T5 performs an IP address request, the IP address

15 delivery apparatus 1 delivers, to the terminal apparatus T5,
the IP address '192.168.1.1' delivered to the terminal
apparatus T1.

[0033] When a response is returned within the
predetermined time and it is confirmed that the terminal

20 apparatus Tl is connected on the communication network, the
IP address delivery apparatus 1 selects an unused IP
address out of "others" of the IP address correspondence
table 4b and delivers the IP address to the transmission
source. This could occur when a change not included in

25 design is applied to the communication network and a
network communication is different from that shown in FIG.
1. For example, this could occurs when, as shown in FIG.
11, the terminal apparatus Tl connected to the port Pl is
once removed and, thereafter, an Ethernet (registered

30 trademark) switch 50 not including the path-information
granting unit 16 is connected to the port Pl and the
terminal apparatus Tl and a PC (personal computer) for

maintenance 51 are further connected to the Ethernet



address out of "others"” of the IP address correspondence table 4.5
and delivers the. IP address to the transm ssion source. This could
occur when a change not included in 25 design is applied to the
comuni cati on network and a network. comrunication is different from
that shown in FIG 1. For exa.nple, thisl®ould occurs when, as shown
in FIG 11, the termnal. apparatus Tl connected to the port Pi is

once renoved randstbheveaftbeemaan)Fihernet sor.egi stered 30 trademark)
switch 50 not inciuding the path-information granting. unit 16 is
connect ed t d%Ré Iport 2P| S#ivd atlRESt éPrivRal 2Capparatus OTIEParfd Sageciiment,

(personal . l.d+Yer ) of ar i-nte C 1. ane fur I
t he Ethernet(?:lfy%ijC %egﬁs%gﬁe SFra ggﬁ?f?'éﬂﬁtcwaéoghﬁéﬁgﬁ%%gqa§qjg9

expaai ned abeveinadcepgiangtie hHi soemeadienent, dftrerextae el addr gssrt

'192, 168. 1. s allocated to.the term nal aratus Ti nnect ed. .
Lor tor Bxang T e SHOEETD B S0P HOCSWErcH T o e S SAIF | 5 hinal
address of theastermisnall appakat ugalin,i Stsets. 2% Boddidls aAlStmllocate
possible to allocate the | P address '192,160,1,1 in a fixed

i f..anner, [(0G83FFacchess addardiofg lt-d 't Rins cericdTER "Safter. the IP
address ' 192, 1.1 I.l ocat : r.m Ahpa I
connect ed tﬁp%égﬁ exaﬁgﬁgﬁ%fhe%%gggdéﬁgggﬁkﬁguSmF%%ﬁ%ﬁh|t.’g?géghﬁ;the
t he term nall Pappairatsys 'Ti92i.9 asefl.dc ed.a swiatlh cardtehert ¢ erd alrminal
apparatq§ TO it is also possible to allocate an IP %gdres

'192, 168° 1, PPPSAME Yas T &P TAINOCAt €61t I Tthé i1al®; eaé’p?d:rstat]{;s Tt
the term nals,appar atus 25 15idh td ioeathi BNNGHA {0036 1AS jexplai nedq

above, in this enbodi nent, during replacenment of the term nal

appar at uses Whitht @nb4her ttiserdovmumiceattieon sndtworik;, g .2lisy Fossi P ee tle
antomati cal Iy .del_i.ver.. |_P._addres t.hat efo

repl acenent ,a)iié)f&g??]a‘?hials% g&%&%ﬁen?%@u@?&bﬁ e Sv%“%n,as;ft.ﬁﬁa@s]tlocated
during operabl amhe aeredmalnizgatadren pati. tH@.tHpatdeay)naof ddearatus T5
commfl ni cation. netwbrk is fixed and the term nal apparatuses Ti to

T4 connktt ed™ @ tH&SComPanicdat i on path are al so fixed. However,

because | P addrggses Gor resoNdidfg 0 vt Nl Shidl rdRPIreRar edyh it he
| P address correspondence table 405 even if a change is applied to a
net wor k confriegdreateimem tdesi gried termadvancenpoc tsidsdedel itverTTn the
addr esses t%%%ﬁa%fggfion network, it is possible to automatically
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
communication network is fixed and the terminal apparatuses
Tl to T4 connected to the communication path are also fixed.
However, because IP addresses corresponding to "others" are
25 prepared in the IP address correspondence table 4b, even if
a change is applied to a network configuration designed in
advance, 1t is possible to deliver IP addresses that do not
overlap one another. Therefore, the operation is not
hindered.
30 (0038] The IP address delivery apparatus 1 can be used
instead of a DHCP server and the terminals Tl to T4 can be

caused to operate using a format same as a format of DHCP

clients.



overl ap one another. Therefore, the operation is not hindered_

80[ 0038] The I P address delivery apparatus | can be used instead of. a
SHOP server and the termnals Ti to 14 can be caused to operate using
a format sanme as a format of PROT clients, [0039]second Enbodi nent.
Fic3, 5is a. block diagramof a schemati% configuration of an EP
address delivery. siyetemaccordi.ng told second enbodi nent, In FIG

5" the | P addness del iskebydappabatibent,, S, switch units 2, 5, and 6,
and term nal apparatuses Ti to T10 are provided on a conmuni cation
network- The | P adéreSs ideli Pérykapparatils of Ps schsAected e ftipgiration
term nal apparatu e i i i:t.ch. uni.t ﬁ'{Hj51
connect ed t%%t %tg ?g?%%ﬁgi%%pgg?gpﬁgysgﬁlg\éteﬁ %%%f%\@sltg uéclr?t iaaﬁe?yc Vi a

the switch enbbsiizicand 6,InafndCGconnedched ItPo atthie etser mieddlveapparatausesis 1,

TO and T10 via .t v, t it 2. th i cati t k, f
xanpl e, an “ERREPETLECr dgi S oFSl (ralBHHOr AR InE Geed . LOU40) THE

| P address deli veky papRabalbusnlize coannect-ed ikd thetthe por trrRO of the
switch unit 2. A port. PO of the switch unit 5 is connected to the

port Pi of therswsf deliveryumippaZzatAspdr ti sPOoHh e dswict ¢ curiarietjast
connected t rt P2.of t i it The .t erm. . :
%@gﬁl ?].Fleé %‘l to % %\@(%I%Ipltli%llafz'\fl-g & He Sﬁb}elr{g:!& tL;SnJF;;ss a2nd

appar at uses are respecti y conriected to t
PA 20 of thenswist, chounietct2d The ther menalinappanretaneesisHs 1o 1 are

respectjvely connected to ports Pi to P4 of the switch unjt 5. Tk]e
ter m nat® apparatides Ty Ve 21 1§ Card éspettitvely Hect tQPIHEﬁC'EJsquItO

to 94 of thengwiteh iRt 6pa JakukQ41lrBhe rsitich Uni s 2,540, @Nd,.6: €an,
respectively 25 operate as swi tching hubs on a network- The switch

units. 2, 5Asamdes coamudilsertiimnnated vior mhifelr cfkamthe pert SIPE1eP4

signal s passinp.through.the switch units are receied. Further, the
switch uni t.s(rfgilﬁttleﬁie sttr éief)n rr]f%eicr?fnoﬁbr?ptuisoer?{'gr anting unit 16, the

swi tch ant E[$oiangl udegha pat hiddr3Gd rfecqringidyompgraaniting. 1 un tedifhe @ned
the switch unit 6 includes a path Ainftrmation granti ngC uPn(; t 18. As
eXpIalﬁga i 0 the port PO of the switch unit 2.7 A por of the
switch unit 5 is connected to the port Pl of the switch
unit 2. A port PO of the switch unit 6 1s connected to the
port P2 of the switch unit 2. The terminal apparatuses T9
and T10 are respectively connected to the ports P3 and P4
20 of the switch unit 2. The terminal apparatuses T1l to T4
are respectively connected to ports Pl to P4 of the switch
unit 5. The terminal apparatuses T5 to T8 are respectively
connected to ports Pl to P4 of the switch unit 6.
[0041] The switch units 2, 5, and 6 can respectively
25 operate as switching hubs on a network. The switch units 2,
5, and 6 can discriminate in which of the ports PO to P4
signals passing through the switch units are received.
Further, the switch unit 2 includes the path-information
granting unit 16, the switch unit 5 includes a path-
30 information granting unit 17, and the switch unit 6
includes a path-information granting unit 18. As explained
in the first embodiment, the path-information granting

units 16, 17, and 18 grant path information to an IP



the first enmbodi ment, the path -information granting units 16, 17,
and 18 grant path information to an Il address request signal
treinsmtted froma. request source of an |IP addrehs. The patti
information. granted by the path - information granting units 16, 17,
and 18 is, for ezenple, a port number ofla port. where the I1:
address reqbeht signal was received, [00421As in the first

embodament, atddieclsk addiess delgnwer v rappariatus) ¥roacludesteRe source of
pat h-i nformation reading unit 4a, the |IP address cprrespondench tabde

dO, and. toR& P 28ddeshks deétér wmithitng Ndmitfadd ONTHE apatckt O drivmatd o -
10 | eadi ng [ r.eads,. _frn LR ress request :siq

path infor ng?ﬁftgﬁ%%ftlt%ﬁ’eﬁéggiﬁgﬁﬁiﬁ 8@&50%;&; S gf?dilﬁsé ?g’l % hée’m}“ple'
request sourceocaft nhebkP addresgortThece addr €5s aciorreesoordencdt tabireal
45 registers a correspondence rel ation between the path information
and the TP g@&r§§§ﬁlf%g'lP - 15 address determ ning. undt 4c
determ nes, (bahed on the ipathd nfiosratdoRQbiaitnednd mmaddiess
path-information. reading unit 4a and the | P address correspondence
tabl e 4b, afeliPeaddeessrehar dhpulcd use sdélhiey @eéd tie fi@a tdegquestading

source, In -t regu r | P _addr IS a of
20 the ter mﬁhgfft gﬁﬂa?zlteug%s%%tdr%%%T%%r'%Leg&%ﬁdgﬁsc% gtagj(sit tﬁ%’ ynacggf%ess
request signal-address determinikFlgGunG ti Slca diTagr amtof- iarf cexanpl en of

t he strﬁiture of an | P address request signal_ used in |IP network

comuni tat i 63 EhiPe1EnfIGdinrentS . TAS s hidn Lifn 2956 € Sthe G Stfdriglsgna L

request signal. pR¢l udes aLeas el & Hd ansssican idestidald 0N extending
information: transm ssion source infor2Twa-[..icNi. information type

i nf onmat i 03+D, thier stequgatth siomfroematii dmeand secored spat Whenflor matdors s
and the lik I tor an reserve area. The transm SSiQn source .
301 nf or mat LR FSTENFEIa FoN Focdl RS e 3 G IREATS deaegin

to TIO that bgenerat ethe theh Rraddness drequestthsd graladaabsd. S The Ip-
i nformation used for indiyidnally,speciféing t he term nal apphxatuses

T1 to THO ASISEER [REGERErion, Utid 6 o NS /MRE S5t Bs st Path
al | ocat ed tgniebentelion Rak ARRRY ALUAPS 1T bl sat Do disathaldy thei

| P address regcest signal, broadcast is designated a

t ranandssi odadest nati orF ianfdoreret icon ramp dndfegrarattiadn. § ridi,catn ngP t he

| P 5 address request .signal is used as the,. infaqrmation type

| nf or mat | on~ICO05%] WReh CREUSH Feh Amira B9 £ dit & FRRTVETHEG E 17
sci dress request 55i gnal rclhe sSWidely dinidss t2e 5P ath@ Lheck dde did sdr
path information storage area of the |IP address 10 reci,lest signal.

Wien t hed fi 8 parR Ao RRREITSH UStSST dde Tar €8 U S MEfpthranathe tsid tidke IP
L o 5n R0, B Eon R (o path Lrformton sLorage area
address requédtt3]lsi gnailG. 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 FIG.
25 6, the IP address request signal includes areas where
transmission destination information, transmission source
information, information type information, first path
information and second path information, and the like are
stored and a reserve area. The transmission source
30 information is information peculiar to the terminal
apparatuses Tl to T10 that generated the IP address request

signal and is information used for individually specifying

the terminal apparatuses Tl to T10. As such information,



was received. Wien information is already stored in the 15 first path
information storage area and the second path information storage area
is enpty-, the switch. units 2, 5 and 6 store, in the second path
information storage area, the information (eg,, the port nunber) of
the port where the | P address regnest sifhal wes received After
granting. 20 the reception port information to the |IP address request

signal, the rewdshmpnict, s MAC Sddard st ssend ddie el +caddieess rrequest
signal fromall the ports except the reception port, 0045] Fur t her,
for exanpl e 2PREER HIFESs\ilt ¢, TUNi €26 PEceisess, iR the %rta resh | P
addr?ss req%%%&e%%ggﬁln%ﬁgnk%%ahﬁg keﬁg'%@sfﬁﬁgyé@lgﬁ-gﬁeiﬁﬁéﬂsmission
storing the port nunber a fs|rst path information storage area
of the | P addséssartecesti ngiogmalt,i crhenswitndle rurittion 6 rsends irthe tHR2 IP
address request signal fromthe ports PO and Pitt[i% The .switch.

Y te 46

unit 2 reéceies e FRYEddr 48 Pequst S gnal ort? pa/be

Because i nf armat@nr iics, .al ready stored in. the first. path irfnrmation
storage area of the UP address request signal, after stormnc the

port nunber [0244df t h&heacepts eiviport Unita® second Jpat b, Gavormatilon 1P
storage ar e%-dﬁlrje%st r};%q%gsttg%l%%?tl,gﬁgl%g%%#h% | P addresss reguest .y

signal fromthe port erefore, t'he '‘port nunber
i s stored imhiehe ifdststoapat K nifnfrotandtdnomn tstrargag e rareeant afhd HeP |RIdress

address_ request signal received by the |P address delivery apparatus
- The Port TRGHESR RO st SPER 1% He "Seodtit Pttt GG | Bretage

storage areaQf tikehBRddress die.tdh esti sl gnals L L0461R ore exammies
when the switch anit 2 receives, in. the port P3, an | P address
request sigAalrstf permht e fcermitnaln B0 capes &R 19, fafrmeat istror f g t hea

A T e R T Lt CY R
request signals fricemitieel .pomthenPOn RIrma22,orands 24.L reEer eftoyesd the the

15 first path information storage area and the second path
information storage area is empty, the switch units 2, 5,
and 6 store, in the second path information storage area,
the information (e.g., the port number) of the port where
the IP address request signal was received. After granting

20 the reception port information to the IP address request
signal, the switch units 2, 5, and 6 send the IP address
request signal from all the ports except the reception port.
[0045] Further, for example, when the switch unit 6
receives, in the port Pl, an IP address request signal from

25 the terminal apparatus TS5, after storing the port number
"1" in a first path information storage area of the IP
address request signal, the switch unit 6 sends the IP
address request signal from the ports PO and P2 to P4. The
switch unit 2 receives the IP address request signal in the

30 port P2. Because information is already stored in the
first path information storage area of the IP address
request signal, after storing the port number "2" of the

reception port in a second path information storage area,



port nunber "3" is stored in the first path. information 15 storage
area of the I P address request signal received by the I P address
delivery apparatus |I. No information is stereo in the S8C0fln path

i nformation storage area of the |IP addr ei% request signel, [00471
20FIG, 7 is a diagram of an exanple of ntents of the EP address
correspondence table 4b in this enbodinment. in FIG 7, a. conbination
of first patthe sfortmat voit" 2" saend ss eétend Ppatdal renfsbrretuesn 'sli'gnal from
correspc.ds ;to an | P address regueet signal. sent. fromthe term nal
appar at us Tfﬂ“tebptoﬁész I’P%j(ddrpéssa&é]i iP\f‘eryTgﬁﬁﬁé’trﬁs %htehfé)&gth.mi r
port 91 of the sw teh uni tin 2nandithe pert Rinrofrifhe SWstGldagdifide2.0f
In other words, the first path *nfrmation "I" and. the secon ath

i nf or mat i onthel'lb esigalstsiovalegiuespr esemt lpaece ingdhérve then Ittheeddress
address gorr : table | h., tot: +Ole”. a .

addr ess §195l,%§2§.reﬁfl%p s?r}%gélgciqét e(ri[]%v% r?%ta%n ?%‘%a%dr%ss lrse%t}es %silgrha he
havi ng the fsersthdpathh Afhaoretitdon’ Etoarde tthessedenthepdtth address
information "1', The |IP address is allocated to the term nal

appar at us TFEESComdidRati-on of 20 first. path. Information "2" and

the second pabh dinfor mati Qi b CORMRSPANAS £,a 1 LR addr ess-Jequest;
signal sent fromthe terndnal apparatus 12 to the |IP address

delivery. appar acus. P13/t mnodgh adee epor tregRiepft tsharsvi tigtem Ui Gamidhal

the pori,Pi _of. the sw.tch unit 2, For am pae" an. |P,addr.ess ;

16272680 1 2EOE Y ki AE TS (e TP hpgar Sl n s A e fixst

conbi nati onpaah finrstrmapath. sitifregatared atd dhhe Fecontth it request

information '1" corresponds to an | P address re%e_st signal sent from
[

the terni nalfl&¥parat-hé B30t ¥itifte 2 Peaddr e apgfREss request

appar at ust hi;ugh 1t he pOorte 23,0 tHhe W teh unidy & andihe Aord Ry
of the switch unit 2. For exanple, an I'P address '192.16e,1..31." is
al | ocat ed t gotrite nugtmmal3 "apparsatusdldn AheonfimEt et fofiffigsta tpiatrh

i nfor ion "4" and the sec nd th jnformation 15 corr spoends. to, an
[P addrbSs PEGUESE S GRal SORE FRomANE TorANMSC dnilat Ue 16! ohe
| P address deli vir ycapparsatids ilvddyr epgh theipart 2dh ofntdenswdehi s
unit 5 and the port. Pl of the switch. unit 2, For exanple, an IP
addr ess stored in the second path information storage area of the
IP address request signal.
[0047]
20 FIG. 7 is a diagram of an example of contents of the
IP address correspondence table 4b in this embodiment. 1In
FIG. 7, a combination of first path information "1" and
second path information "1" corresponds to an IP address
request signal sent from the terminal apparatus Tl to the
25 IP address delivery apparatus 1 through the port Pl of the
switch unit 5 and the port Pl of the switch unit 2. 1In
other words, the first path information "1" and the second
path information "1" respectively represent port numbers.
In the IP address correspondence table 4b, for example, an
30 IP address '192.168.1.11' is associated with an IP address
request signal having the first path information "1" and
the second path information "1". The IP address is

allocated to the terminal apparatus Tl. A combination of



192.168,1,41' is allocated to the term nal apparatus 14. 20[ 00481A
conmbi nation of the first path information. "1" and second path
-information '2" corresponds to an | P address request signal sent
fromthe term nal apparatus 15 to the |IF address delivery apparatus I
through the port Pi of the switch unit 62@&nd the port P2 of the
switch unit 2, 25For exanple, an. IP address '192"16B.1.12 is

al | ocated toithe Larm AakorARRALAL US "15ncArneORRICRALI 0B tof ithe fdSion
path information "2" and the second path information "“2" corresponds

1:0 an | P addf'essrrequestissitgnal Séneddfreem rReUEEENSAEN 2apFardt Us ore
to the It a%gge%grﬁﬁkgﬁegﬁp%%%%r%t%% %%.kh%h&%ygﬁg&ggspgkﬁiv%%r f the
an e por 0 . or , an

switch unit thé swtch unit exanp
| P address %9221681%, 22'thirsuathl atat edrtco PLheft ehr Bali tappamattuss End A
conbination of. the first path information _"3" and the _second path

i nf or mat ¥ on t18" PEEFT €dpOrds "o St tep Addtteds r qieSte&PdTal ent” from

the term nal,japparatus 17 k0 1t he | B addnbss del ivery.capparatis 1
t hrough the port 23 of the switch unit. 6 and the port. P2 of the

swi t ch. uni BpRarBonse T2exadplcembapaltR caddrfeds rstoRaté6 inf3zmation "3"
al located to_the term nal,. apparatas T7,. A ¢anrbination. he first.
path infor r’r&lnfjo%h%'segr?&dt I??l%g“e&&nfg)rf)ngttﬁqnnf gr mat i on (Sjrn(r%{essTf)toonq‘—’}sn tl?
ap | F addr essidreguestosicghals isentl fseom tthent ems nalrrappar atogsa (o T3
the I P address delivary apparatus 10 | through the port P4 of. the
switch Uhit t6 &RE tiRe 3P6HES SPRedfl e SWREER tidi t1 ZRTEg eI RO tarf 3
| P address 192,166,134 . 2ld ocal ed d o fhe di . ecmfnals,appal atys: 2.
TB, [0049] Aoco%ll%ngti g% ofunt he first pat% i nformation. asnd second

pat h i nf or mMbirorxangie’, eor résponds s=o 'drP2.R 685 laddr'esss radlquestted to

signal sent fromthe term nal aratus T1 to .the .IP address delivery
appar at us Itgnﬁr GGGAOR ﬁ@ﬂarﬁ%p‘%f I?3}1e St qﬁltonz.o otflre anpt @
an | P address fok@2.+168. 1.430'ars rald ecalet to trhe deymnalorappar at us
T9. A conbination of the first path information "4" and the or.

. . . bsekond CRATRSHORCGT Ft ifon 1B i6ifee SCoriasBisoids® 190 i S9t™ Tairf e5°
euest AN R (LA, b I ORI IR Eporacys
2. For examl ehramghP taddress "PUOXf16hel, Al tdls walitocatad] ttiohd heort P1
termnal. a%%aE %u%QE¥%h unit 2. For example, an IP address
'192.168.1.41" is allocated to the terminal apparatus T4.
20 [0048] A combination of the first path information "1"
and second path information "2" corresponds to an IP
address request signal sent from the terminal apparatus T5
to the IP address delivery apparatus 1 through the port Pl
of the switch unit 6 and the port P2 of the switch unit 2.
25 For example, an IP address '192.168.1.12' is allocated to
the terminal apparatus T5. A combination of the first path
information "2" and the second path information "2"
corresponds to an IP address request signal sent from the
terminal apparatus T6 to the IP address delivery apparatus
30 1 through the port P2 of the switch unit 6 and the port P2
of the switch unit 2. For example, an IP address

'192.168.1.22"'" is allocated to the terminal apparatus T6.

A combination of the first path information "3" and the



25[ 00501As expl ai ned above, the | P addreases corresponding to the
first path informatiop and the second path information are registered
in the I P address correspondence table 41o. Wen the | F adctress
delivery apparatus 1 receives an |F addr $S request signal, the IP 30
aci dness delivery apparatus | reads first path information and second
path information of the IF address request signal and determ nes, by
referring teerbad Baatddriess roatriespdidernoe reabloaddr o an I[P aditesss

delivered to a 22 term .nal apparat that. .is.a request s ce.

1-. 00511As PROPRE T Pr8foenbetimint™ tREs GHBUMITeAFL e thgpll bd O the
mai hly to caopmagibeakisonchy va riietweik aiths Whicth o gpatheay,drs fixed the
Therefore, as shown in the |IP address 5 correspondence table 45 shown
in FIG 7, EWetrixeaitl f addr é§Se®Cdite Plesfedtiov vy tads 6eilat ed wiid:
the kinds o i nf.orpat i I-e€y157 obh onbipat i.qn f i,r st
pat h inf%r rrfialetx ?glhﬁeénggt EZQ s?glcrag% spatlr?tzi'Gnif6%r'rrqgt3ir}on)l%e>%tlgr?(§:|% r%% rtz)cfntt%ee
term nal . appamahkdsespiirattasTiIQ.t 0 A henbE naddres © £1@& hdelfiiverty path
apparatus |. is way, ,n the | P address correspondence table 45,

“1ln th )
the I P addr égggirg‘algi%lm at e@™\ii the&EROGF PRE SIMAPE oi%e, for

eranpl e, whenrt-heshber ral anappacalus skl ecopnect ed 4@ 1t he pord- Bl afe
the switch. unit E ie replaced with an apparatus of the are 15 type
becase of atfamiupe ePrefetiiskés &9 thepIdddrdesssal Icoddatvedt ararpratus

apparatys aht e, the,r eRlLAGRIRNL 4 $ AR P 49653, 530G a5, hat. Refal &,
t he repl acenent, anpl es“of such a commini cati on network inc e a
conmi | ni cat ba@n thet warik chonstirruct.ed Fon, ekempaxanple. P adaresof a

train. Ezanpl f _such a cpcnunication network include a.
conmuni cat irrgrlrgﬁeﬁ\%rﬁ 'Bénstlrsuétlér@qaﬁ,edf G Exsnplce iR edar Fer 2 t i T -

e e i
and second path information "none" corresponds to an IP

15 address request signal sent from the terminal apparatus T9
to the IP address delivery apparatus 1 through the port P3
of the switch unit 2. For example, an IP address
'192.168.1.30" is allocated to the terminal apparatus T9.

A combination of the first path information "4" and the

20 second path information "none" corresponds to an IP address
request signal sent from the terminal apparatus T10 to the
IP address delivery apparatus 1 through the port P4 of the
switch unit 2. For example, an IP address '192.168.1.40'
is allocated to the terminal apparatus T10.

25 [0050] As explained above, the IP addresses
corresponding to the first path information and the second
path information are registered in the IP address
correspondence table 4b. When the IP address delivery
apparatus 1 receives an IP address request signal, the IP

30 address delivery apparatus 1 reads first path information
and second path information of the IP address request
signal and determines, by referring to the IP address

correspondence table 4b, an IP address delivered to a



enbodi ment is also applicable to a comuni cati on system 25
constructed in a. nmobile body, a cemunication system conetrucred
in. a factory, and the like. ii..)05:21Wen i:he TP address delivery
apparatus s receives an | P address request signal and no information
is present either in a first. path infor4mtion storage area or a
second 30 path information storage area of the |IP address request

si gnal , thetekﬁiggqrgﬁﬁaggkﬁ%ﬁkﬂbegisual&eége@%tgbﬁk&@s that. this
is information of "others” and, for exanfM:., delivers an

undel i ver ed [PP5addr esésarpnghePfaddtessesding2t168hiss@mbogd et is

'192.168. 1, 240", .t " | ci_ssi . .
del i very apsgpéﬁﬁg %a?égg?gggEiﬁhﬁglgggﬁégs%ggguéggwéggﬁgﬂrgﬁé%? e

conbi nati onpatnpert iBUFheES .M especkifveky stosedwinn ia finkest Ppatdiress
information S storage area and a second path _information storage area
of the EP a@@Fé§SPPEqaese $egral 4Ps SEo¥anbirnaticon ot Fedi <t %op in

the |P address corresnondence. tahle: A5, e R AYdLesS Hietan i

unit 4c determnes that this is information of "others" and., for
exanpl e, debiaver $ndpri@tindel(iver.ed thP addiess: tamorsg atheé heP faddrte s58s)

192,16,1,50', to '192.168,1. 24e' to a transm.ssion saurce (FI 7

[ 00541When ﬁﬁéoFﬁazdéfPeé?]adéﬁ%é‘“‘?ﬁ."“&bﬁ&x G P e e Vs e%(ﬁe‘??”}g from
address request tsirgnalal apgemithatisom 10fccparnty nwrhers 1kl Jdespect i vel y
stored in a first path information storage area and a second_path.

i nf or mat@ ondstlorage. appexadhist He | Praddries §'avequesttisi drifald&ress
combi nat on Jel-3LRred IR (he 1P @ddiess o eapadance dabls dly ah
an | P address is already delivered to a termnal apparatus ttat Iis a
request. each of the paths. Therefore, for example, when the
terminal apparatus Tl connected to the port Pl of the
switch unit 5 is replaced with an apparatus of the same
15 +type because of a failure or the like, an IP address
allocated to an apparatus after the replacement is an IP
address same as that before the replacement. Examples of
such a communication network include a communication
network constructed in, for example, a car of a train.
20 Examples of such a communication 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 mounted on the car. Besides the train, this
embodiment is also applicable to a communication system
25 constructed in a mobile body, a communication system
constructed in a factory, and the like.
[0052] When the IP address delivery apparatus 1 receives
an IP address request signal and no information is present
either in a first path information storage area or a second
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 example, delivers

an undelivered IP address among IP addresses '192.168.1.50'



20 source of the I P address cobnected to a comrunication path
specified by the conbination of the port nunbers, an operation is
performed as expl ai ned bel ow,. [0055] The | P-address determ ning unit.
4c determ nes whet her a MAC address of. transm ssi bn source
included in 25 the | P address request sigﬁal recadved again and a
MAC. address of a transm ssion source to which the |IP address was

al ready del itver'dd Zarleé &-He 2ddne,td GO56EWsen stshiern Rcaddreess Idet € i ni ng

unit 40 deteryg.nes that. t address of .the transm ssion source,
$0 i ncl udede[iorr?%aﬁe I P%télc? rencglsewﬁg}qt?éjg{resslsg lJTVeecré’i \?éjé)afgfgﬁljr? aidref%eelves
MAC addr ess z0f .IH heldrians Messicdit SoWree teavi hriheddi oraddr gssrvas
already delivered are the sane., the :1..0- address determ ning unit

$c sets the “M&@eé(?drr@@e(ﬁti_t"ﬁely tTSHUSST on SSomrtc@ads d et 5@ on
destinat §on sacq}&'ra%% and deld \éerssec‘%gﬂ gjat"ﬁ? iR addr e tﬁeg Ros
anpl €, aft

t
address already. delivered. Forex er the I'P ddress
' 192, 168, 1. e as adelrarer et dueatespanse tic an doRladdrtess: Siatequest .

fromthe termnal a r.at Ti_._ wh an | P address. request fromthe
term nal appafatus Ip‘ﬁpda l@o:ﬁl&tlePd atdg]{]rte'r?e$ ot PP B ﬁﬂtbt]ceh i tthe
i s received 1@gaidaire stsheiehR radadriess unk2.4168 ki des deldivereds tosthe

term nal apparatus Tl again, 10100571(n the other .h,.Eu. 1(l,- when
t he | P- addr é8< Cd&E&mniog " rsdc adet erfifit e arrate t Ive INAG eeldiess

of the isanspesio sounee Jpalduded i d d B Addgss daguest signal

recei ved agai n anhi the he transm ssion source to

whi ch she | F18ddrieéss lwad 'altreddyp 215 adelli.werted.t carse tdidfifserierd i ot heource
| P- addr ess g?égr m I’)]i ng unit 4c checks whether the term nal apparatus
Tl i s conne ‘on’

[0054] When the IP address delivery apparatus 1 receives
an IP address request signal, a combination of port numbers
15 respectively stored in a first path information storage
area and a second path information storage area of the 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 that is a request
20 source of the IP address connected 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 transmission source included in
25 the IP address request signal received again and a MAC
address of a transmission source to which the IP address
was already delivered are the same.
[0056] When the IP-address determining unit 4c
determines that the MAC address of the transmission source
30 included in the IP address request signal received again
and the MAC address of the transmission source to which the
IP address was already delivered are the same, the IP-

address determining unit 4c sets the MAC address of the



t he connlunicatlon networ k. For exanple: the | P-address

det,::... InH .ning unit 40 can transmt a. connection check signal Lc
the 1i? 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 returneddithin a predetermned tine.
[0058] As a result: when a. response is not returned within the
predetern‘n%?ah%ﬁ%s@%@n‘%oh%cgoﬁg'%”%Qah@ﬁﬁs%ﬂ%nt@%@E@%ﬁt@%&a%@dﬁ%ss
TI. is. not connected on the cem nunication network, the |IP-address
det e. r nmi ni agdunliet. i véesdebiever sp L& BHQrE@QUégmes@@r@@E an PRicddress

th I d el d, F le, ot J d
hat, “af Lor SLRECHS GRdMEECael | VEry CABBRPAr uE Tk Ciaauare R TD

address 30Y192,168511111I'hwkespensectedannl Peagdness trequeste fadimdde
term nal appaxatus hi, the term nal appaxatus T| |s replaced with a.
t er ni nal 5 apparacgs Firem When LERE ISrnPRElR Lappar dtus AN Fér figr e EFss

| P address reguest, Ahe LRe address debient ApRar ain kel nerne L0

thb termnal parat us e | P address ' 192, 168, 1. 11:
del i vered t @otrite Ptlewrfi male apparcat usiTi 5 0059 Wvenl algariéspdﬁs&e i
returned within the fi eterm ned tj and jt is.confirmed that

t he term nalf“&pparat L}s9 % 4 &?ned‘tsecif g‘ﬁ‘ terFeedc hiccati'oh ‘et wor k.
the | P addr %g,@aq%ltlu\éem ratus 1 selects an. unbsed | P address out
of . 'others'? of the IS address correspondence Labia 4b and del Lvers

the | P &ddrd99570 t he Orediiestotdeur cenTFOWTHINs Bt urfs AMEiP % ot hange
not include pp [ Stich,
an ezanpl e ?is t%csﬁﬁlgll%nezl \?\:/l !tqlhd \r%%fter engb (ttl}f'aet 11\&1%[2% n thb éf%l” rst ©
enbodi ment, trA06@]ikIsGon3 dosiraadiiagriameof 1em tk@e'[rmtaobireﬂ& (igaeyl 3w
addr ess del ivery by the IS addr ess del i verﬁ ?&Pﬂ at us O;C,n 15 this

anbodi ment . S3FEEIY iTEAI9Y e %h Prdde ddte I i vering
an i address Qfspihe iter Malcappanatius, Thd SIEShQiM!:ess was alread$.

shown in FIG 8, first, the term nal apparatus T2 perforp,is

15 dellvered are different, the IP-address determlnlng unit 4c
checks whether the terminal apparatus Tl is connected on
the communication network. For example, the IP-address
determining unit 4c can transmit a connection check signal
to the IP address '192.168.1.11' already delivered and

20 check presence or absence of the connection according to
whether a response to the check signal is returned within a
predetermined time.
[0058] As a result, when a response is not returned
within the predetermined time and it is confirmed that the

25 terminal apparatus Tl is not connected on the communication
network, the IP-address determining unit 4c delivers, to
the request source, an IP address same as the IP address
already delivered. For example, it is assumed that, after
the IP address delivery apparatus 1 delivers the IP address

30 '192.168.1.11' in response to an IP address request from
the terminal apparatus T1l, the terminal apparatus T1 is
replaced with a terminal apparatus T1l. When the terminal

apparatus T11l performs an IP address request, the IP



an | P address request (521), The IP address 20 request is transmtted
to the swtch unit: Sos an. | P address reqpest signal. In the IP
address request, the |IP addrbss request signal is transmtted. in.
broadcast. A. broadcast addrbss is set i£1 a delivery destination
address of the |IP address request signa ,5The MAC address of the 25
term nal apparatus Ti is set in a delivery source addrens, [0062] Wen
t he | P addr eslsireeguestl isegrakpbramtile 1t ereminalrsappar athes tErnisal
received by the switch unit: 5, the switch. unit 5 deternines in

whi ch of t h8PparesUe; Ttlgrzﬁhﬁhé? Pﬁdéﬁc‘hsers]éf’:ée&&éstl- ilgnéﬁe jigrered to
received- Theepathnind0 kLpbarmeiisonrigranting unit 17 of the switch
unit. 5 stores the port. nunber "2" of the port 52, which is a
reception poPP59%in a Hinest apaehlpionfSer iat iren Ustiecage tarea tefe the | P
address req i | to. ther r.ant rt-.infornmation, 26 ', K firsC
path i nffgor %??@ﬁ?e?@pﬁé Itém%’d%?lésgtr é&u%%tn%lsrlmgena%(%zf)h.e Qefmlnasl
10063i Subseguentrbyust e sw tohnerittd Dnsemds dofeunP caddioes sigweaghest the
signal granted with. the port information 5 fromall. the ports PQ,

Pl, P3, andlB4284¢ept fReé 1 §6Ft PPPagansequerEiCtchén Praddess
request signali-seat Jfromet hepants RO i3t manspitied o the swdsahe
unit 2 (523). ;.005,-1.1Wen the I P address request signal sent

t hr ough t hetswilechbunint Beils vegseitvied 1By atddereswi tteh thsi trejugsie skurce.
switch ﬂyi t T%idet %rcrri ne%hi n whi glgnof t he por dee)Id' to 24 .t he .| P ' od
address' Fequest SIGhar 88 Fe&drved. “Tive parft T nfortrati%h ‘gt M5 g
unit 16 of thetsw tehmuniitaZ ishonee wihe .porduchnumbesxamb’ ofi 4 hecjiertned
Pi, which is the reception port, in a secondtpath i nformation storage

area of the"iP15C38dFE8S Foqlest dilgral 6 tHersehyPHeaH STt

i nformation geeend path infaqrmati Q |.Paddress r Qﬂﬂg Ip

si gnal . [00%5: Sugaeghen![&l Y, tﬁe sv?na'?)gﬁiaunito[}e nseoraﬁ%s at he IP a éigess

regaest si gnpadrgsantied iwietrly tlye tper tT B pfdomeets arelivery apparatus 1 in
15 this embodiment. Specifically, a procedure for determining

and delivering an IP address of the terminal apparatus T2

is shown.
[0061] As shown in FIG. 8, first, the terminal apparatus
T2 performs an IP address request (S21). The IP address

20 request is transmitted to the switch unit 5 as an IP
address request signal. In the IP address request, the IP
address request signal is transmitted in broadcast. A
broadcast address is set in a delivery destination address
of the IP address request signal. The MAC address of the

25 terminal apparatus T2 is set in a delivery source address.
[0062] When the IP address request signal from the
terminal apparatus T2 is received by the switch unit 5, the
switch unit 5 determines in which of the ports Pl to P4 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 P2, which is a reception
port, in a first path information storage area of the IP

address request signal to thereby grant port information



20 fromall the ppgts PO, 22, P3, and T24 ehcept the port. Pl.
Consegnently, the I C address request sighhl sent fromthe, port POis
transmtted to the I P address delivery. apparatus

[ 0066: 1Subsequently, when. the I P address request signal 25 is
received by the IF address delivery appat@tus 1, the bath
-information reading unit $a reads the first path information and the

second. pathgipterpation fromihenh Praddress or eguestSighadest signal
Speci ficall 3 tfﬁg Egt h fLrI} or mat florrlmreadi ng unit 4a resagsai?he posrltgna
nunber "2" dt@keéd in the 30 flrgt path infpration storage afea and.

th t. "1" stored in. th d.path inf L t
area. The  [PORddr ess SUBEEPRPAG, uNT L 4 CaColTTbas By Fat U g co

the | P addr ggsireeksr espordence ghabl gr4@ thased t@n thhe pportt inifmfretattdon
obtained fromthe path-information reading unit. 4a, the | P address
' 132. 168> 1. 2TOBoPres poRdPRG tEo PR c il | Zilnatineh Pof StRERSort ntifber Fa
of the firs [ Patlippn e .port prunber M 1's Of- the
secbnd pat hhioﬁgtg%ﬁlﬂeﬁ&g&gn?%fhg}?l Ig?igggtrste%ss élt esrm ni%fga unsiet 4c moEne
det er mi nes thetspéciifsi edahBraddrees $oashan sk tatdress tzhatS2shoul d be

delivered to _the request souxce (326), L0O067] Subsequently, the |IP
addr ess del ﬁ@g%]appar"@le&s%%edilpi VELS e TqEECm r‘f‘g‘(ﬁmlal?l zfc?d}teg_smfoough
the terni naky10sanpanatus t12 tikatnedes vidie equestswsamcanr(i$27), die

the delivery of the IP address, an IP address deliverv nessage is

t ransni 1@ ed siva teincestit, 2| pletgraeinafery déstimat dncadfidss of thefq Phe
addr ess del i,very. S the Il v. :AC _ad fyth rxjnal
appar at us 15\% gésderg%%l %%glfuegteil is\/lg%flsgl??scgge%%g% r'es?%efe E%%]e | P

ad. dress delinvemyaressae,raathMAG addreedss odf tthiee dwh taddresisc del s twergs

apparatus. 1 is set. Wien the IP address delivery apparatus 1 :
del i vers t héPPSPRddr 68§ Sthe 4P Sad PG iRer Qx‘&ﬁggrjaﬁ 9 S orRsion

in a not -shown StpringGdidy ighdhe Jrb.addriess deldmpr yaanpasatuse lip
a path 20(port) and a. MAC address of a. term nal apparatus to which.
t he | P &ddr esisiries sdeleiarersdd.s {0006] Subseéqueity yirarie &t aformation
apparatus 1.3%2.

opparatus 1 SR IR e Siuen e 6]yt ofp Ut L 2oL 1My
an | P (S24) .
[0065] Subsequently, the switch unit 2 sends the IP
address request signal granted with the port information
20 from all the ports PO, P2, P3, and P4 except the port Pl.
Consequently, the IP address request signal sent from the
port PO is transmitted to the IP address delivery apparatus
L (S25).
[0066] Subsequently, when the IP address request signal
25 is received by the IP address delivery apparatus 1, the
path-information reading unit 4a reads the first path
information and the second path information from the IP
address request signal. Specifically, the path-information
reading unit 4a reads the port number "2" stored in the
30 first path information storage area and the port number "1"
stored in the second path information storage area. The
IP-address determining unit 4c specifies, by referring to

the IP address correspondence table 4b based on the port



25 address of the terifinal apparatus 12, Thereafter, the term nal
apparatus T2 can. perform comruni cation. by using the | P address,

[ 006911t goes wi thout saying that this eMiodinent is al so applicael e
when the network configuration shown innfl(a 5 is generali zed.
Specifically, in a netwhrk configuratio in which the nanber of

switch an its included on a comm,Jnication path eztending from the

| P address delfiovery'i oaf ormaraah@sl If rom ttelrern'praalh iaﬁpa:mttlims rdesadiing unit
maxi mumof Nis OP. an inte gsal tort %er t han. it wll be

enough i f fi*Pst Y6 Nth epiatR nf& Hatliosn st2 €rr§rs§’é’§ld\fd?€r &Fi st

psth infor ”%Toh&'lnta‘%l%h Rathd plerMatier are T especld velyststored are
provided. in an :LP address request signal and 5 also if the IP

addr ess cor rl@ip@fﬂ@éﬁ@@ teabl éh§h@mt| muplgr 7 li'"s offortmed Ste@qfﬁglmi‘eh | P

addr esses i SOCI ation onbi nat i on of t.he fir pat .

i nf br mstlgon t%st & RER- paﬁdh |I%f 89%% elj—:leéml%ungrtesl&on(fs (%eot%]:rlmjlrﬁs
address del itver ypsystremd MH heldcase @fs hslnz T PPatdatrenfsoromatt em@rantibag
units 10in the switch units. store, apredetermned area arc..ong

first. to NERpAERShier R 6@%@@%&@%&%\3 S6f)an | P addr esS request
si gnal pass:_j)@@6t7l']r oughy, fhe swiGh . Wit Sop 8 RO nuder, af, aap%%fatus 1

where the | P address request signal is received. For exanple
pat h -inf or metliioe rgr dimtsl nig tES mimietds 1§t eroslnere por tthentrberinianl an

enpty ear i ng f n.. order froman area hayj t he. smal | est
nunbor ot AEPRRPEES SRSt AR SCUTase rags. | I Ehe
[ 0070] ACCOI’ dieng vie@ yt taifS tarbadi nRtresas iah Mhedddsts emodid®ptnessage

during replacenent of. the term nal apparatuses 20 Tl to T10 on the
conmuni cat i 6F NERRSFK,CtEC 18 pedsiasite t o adt ifatlivey fﬁiﬁl%wl% | P

addr ess San%d@%e%@atofb%fh regd %%Jr%@saﬁctesryo?rﬁ%gﬁ L eg'\é) A U adress

this enbodi nent are the ane as the odi ment .
| a.3Third Eﬁbmdenmwmminal apparatus T2 is set. 1In a delivery source

15 address of the IP address delivery message, a MAC address
of the IP address delivery apparatus 1 is set. When the IP
address delivery apparatus 1 delivers the IP address, the
IP address delivery apparatus 1 stores, in a not-shown
storing unit in the IP address delivery apparatus 1, a path

20 (port) and a MAC address of a terminal apparatus to which
the IP address is delivered.

[0068] Subsequently, the terminal apparatus T2 that
receives the delivery of the IP address from the IP address
delivery apparatus 1 sets the delivered IP address as an IP

25 address of the terminal apparatus T2. Thereafter, the
terminal apparatus T2 can perform communication by using
the IP address.

[0069] It goes without saying that this embodiment is
also applicable when the network configuration shown in FIG.

30 5 is generalized. Specifically, in a network configuration
in which the number of switch units included on a
communication path extending from the IP address delivery

apparatus 1 to terminal apparatuses is a maximum of N (N is



25FIG 9 is. a block diagramof a schematic configuration of an IP
address delivery systemaccording to a third enbodi nent, AS
SSIJCWIF.iS 9, atrain intiudes one or nore cars, specifically,
cars | to KMs an integer equal to or larger than I), The |IP address
del i very system 30 according to this enbodiment is provided in, for
exanple, Nth (Nis an inteder equal to or '"ergs: than 1 and egbad to

or smaller thdn, M  carsq -1t he trann Hermabibong )0Qi2Theaddressnough if
delivery apparatus|, the swatch wunit 2, and. the term nat

appar at uses fTirst.o t T4 Nahe pprrovildéd roa ta ocoseniagat iferagetwerle first
constructed_in. an n car. RN, T | P_andr.e del i.ver r.at 11
connect ed tBaFﬁelpglPﬁnﬁillogpﬁgr gg&sé’g |+ %Sofﬁg\?ilg%t )r%ér%g\%%tsgeucﬁcn]i‘{egf
As P the corwuhrieatiren pretmerk, ihornexanplderean Eihernet s(iegistered
trademark) can be used. As the term nal apparatuses T1l. to Tl on the
car KM ‘apparatusés thRatl Popéicats shased Soi Ca Cedmrand Peicyfalo "t om thes- 7

outside to gqperate the Cal ik, T examles a dopfs LReRiing andn

closing 10 apparatus, a brake apparatus, an illum nation apparatus,

or an air ceondibtineniingsapfaratus icat e tihsedforretiPraddr s delh vertyh
apparatus a.is connected to the port PO of, 6 the swt unjt 2 and the
termnal appararisés ofi-. thGI4%aFé°rrr§Sg[?@&qsvgﬁoy “Conned CIe?]{dfetsost éejllvery
ports Pi togR4tel tihe tsw teheld fumi-tp 2, paher-eby armpativmyyroftc ihe units
comruni cation network is constructed, 1()073:1in the |P address

del i very0 appar &thes sivi tie ysatt®  Stefiermati on Breadi g umiac £4°% e
address corr, ndence .t abl D, et l.P-a q_s%[ ] N ifp4c,

and a car - f%%%i%ng(;%r @gttq ntzlcél&fﬁ%gatl}rﬁnt %ggoar egre%)r\eﬁgdﬂéipT e path -

i nforifationaddeadisngequristt 4a greddpadsion amidRaddilesswigpsh eatits, a

sionalpach L ormetion of, o commnicetion netuplk selsnoln (0 8.
can acquire jcar Jnfiormt i an 2% f00p 1spe iy ia 18- Posd A D0 o) dhenting
formati on of a car where the commpnication network is constructed. A
car - biSi 7oinliats sownrarddgi mpaninugen Hat ararfagesy theezabrearing
0o ot on 5,440 80,0, SAEM, Oy LIS £3UA Oy W ST nver o
the first to Nth path information storage areas.
[0070] According to this embodiment, as in the first
embodiment, during replacement of the terminal apparatuses

20 T1 to T1l0 on the communication network, it is possible to
automatically deliver an IP address same as that before the
replacement. The other effects of this embodiment are the
same as the effects of the first embodiment.

[0071] Third Embodiment.

25 FIG. 9 is a block diagram of a schematic configuration
of an IP address delivery system according to a third
embodiment. As shown in FIG. 9, a train includes one or
more cars, specifically, cars Kl to KM (M is an integer
equal to or larger than 1). The IP address delivery system

30 according to this embodiment is provided in, for example,
Nth (N is an integer equal to or larger than 1 and equal to

or smaller than M) car in the train formation.

[0072] The IP address delivery apparatus 1, the switch



30 informatiun fror. the car-information managing unit 32, The IP
address correspondence table "I b can register a correspondence
relation between the path information of the comruni cati on network
and an I P address deternmined to O corre gond to the position in the
formati on of the car. The, |P-address determning unit 4c can

determ ne, ;eased. Cfl. the path information of the commrunication

net wor k obt ainded 2f,r amdt héepathminfzdr matiaan teed Mg uwoi Tidarandidie ded
car inforTation obtained fromthe car-information acquiring unit 9

an | P addreS$ deliVBIEd RS 1ORe et SOFEE G HE. PP Viddress KN -

FOn-341The sWict 6ip Wl o2 sCaR 1QRAL & A% 3t 131t GRI RG hub ey a networ k
and discrimnate in which of the ports PO to 1094 a signal passing
t hr ough t he tewatich luricraZ aitsisesc8ilvéd. TEhe iswithieh sunitich? uinidl udes Ae

pat h-i nf or ion _granting. unit 16. .Th at h-i nf.or [ rant.i ng
ni t 16 Or auCS BSTROTAFOPHCL: P D8 ¥ ha Ces 2l gt Teauder o gnal

transhl tt ed (fregmstthe e questersoun cesof Hehesldd .addrsesse Ferrnexanpl e,
15 when t he Ethernet (re%i stered tradenmark) is used, the switch unit
t

2 i's obtai né#PBY 2addierig Tithé Spdt'h I nformatiton gr #MeHg 1issS 15'2% an
Et hernet (regi-stered teader,. 4 1c%ﬁﬁnar@’“sti%1?ra_ 1The patdhd nfardmid an,

granted by the patfiinformation grabting unit. 16 is, for exanple, a
port nunber 02@refteapaet cawhéie tive IEkamaddress doequestersingnaind sclosing
receiv (')' [0075alPItG 10 %)S 2{ di sKiri Eut of an.exa Ite %f contents of
the | P addr 8§8°¢6rPEpSndehceE &b %48 ehddh i FIGH " BB 0 1% °F
an exanpl e eh. atihe cbRcaddiess «capiespandence table4h f anwmd mhen tdes
| P address delivery apparatus 1 is 2E: ., arranged in the Nth car KN
and port nufitkigerYoRPPRESHOEt & PIS. G A e the W\ R furi® o fartehe

respectivel .1t 4,;The LR ess. i udes jnformmtd on thats, i
vari abl e depgnéi ng%né-rjlé. cgr dﬁﬁglgr ;C%trzn{ol(rﬁa sga?gia?‘{acéﬁ%y, for exanp eej
N. representiengeatdar lnunbenedtred Hics tiey pdnt < e [t addreessc180 switch

correspondence  tabie 4b. | P addresses different from agne another tO
o pecrtoel Fhdbr Pas BBy Che oo Safber T TG SO CEur 1S
the port. nugbersytitke . 4 are registered. [0076] According to the IF

address correspondence table
[0073] In the IP address delivery apparatus 1, the path-

information reading unit 4a, the IP address correspondence
table 4b, the IP-address determining unit 4c, and a car-

20 information acquiring unit 9 are provided. The path-
information reading unit 4a reads, from an IP address
request signal, path information of a communication network
extending to a request source of an IP address. The car-
information acquiring unit 9 can acguire car information

25 for specifying a position in the formation of a car where
the communication network is constructed. A car-
information managing unit 32 that manages the car
information is mounted on each of the cars of the train.
The car-information acquiring unit 9 acquires the car

30 information from the car-information managing unit 32. The
IP address correspondence table 4b can register a
correspondence relation between the path information of the

communication network and an IP address determined to



31 4b shown in FIG 10, the I P address delivery appaul pitup: | can
all ocate, in response to a request fromthe term nal apparatus TI
connected to the port Pl having the port nunber 1, an. | P address
'192,.168,N,1' to the ternhnal 5 apparatus 21, The |IP address
delivery apparatus | can allocate, in response to a request fromthe
term nal apparatus 22 connected to the port 32 rtaving the port

nsmber 2 aeokEggg%aS%o' 192. 16E3:No2' itC chibe rherainal, appanat us:A2.

Ths | P address ivery apparatus 1 can 10 allocate, in response to a
request frofhehéPteddirpals. dappamandsgl3ndédnriectced. ded etre ngor toepgd on

havi th t. b 3 | P ad '192,.168..N, 3' .
A s LT 0 AL

al l ocate, imrbesSpeRSeatd-anfrequest ohr emathedt enditnala Endappas ataus | A,
connected to the or 34 having the port nunber 4, an |P address, |
' 192, 1682 N. 4nfpgnehd oferhitRanesppacat (15242 10677 PARFE a1 thi s

embodi ment h?a'%""%i,ai %e% EQly eXanples i Jhe d egmcnal . ratls dde of
perforns an P20 addr ess reqtest. First, when car information is
sent from thé&ecar- ienfbormeat.i on managing unit 32 to the car-information

acquiring unit 9, an addr.ess cor.respondi ng CO.t he car informatian
is set in tﬂ@toﬁlg]addrﬁ;? (,séﬁdrlgé:z‘pélﬁl& n?e Ciaéblog}efﬁffeorasefchswolft(f}hlen%g}lfb
nunbers |. t@ 4, nEefcexanplediwhen e ii$ asswredt hate aivdtfs PO to
address is delivered fromthe I P address delivery apparatus 1 to the

communi tat i 64 Aetwsik lofoastie ngart PEU %N YR dddréss o' espehd-§ iyt £ -
Lhe car nurtel Dl HIBCaar Xt [0 SHAT S B B AL Shhncing
10073] Subsegent:l yi,6 .t ha@ Heepnitnal i refpparantivs) Bltarenistg tynian 1P addxesspath
request signal. in broadcast_\Wen the |F address request_ signal from
the term palfteFB&rads 1q 1K™ 37 ﬁéﬁ%Qﬁﬁjﬁﬂﬂ%Qﬁ§sﬁﬁéhéitﬁﬁ%é%ﬂlﬁ$%
switch unit 2 determmnes dhatsdhed R address reguesds si gnal dfample,
received via the port
15 when the Ethernet (registered trademark) is used, the
switch unit 2 is obtained by adding the path-information
granting unit 16 to an Ethernet (registered trademark)
switch. The path information granted by the path-
information granting unit 16 is, for example, a port number
20 of a port where the IP address request signal is received.
[0075] FIG. 10 is a diagram of an example of contents of
the IP address correspondence table 4b shown in FIG. 9.
FIG. 10 is an example of the IP address correspondence
table 4b formed when the IP address delivery apparatus 1 is
25 arranged in the Nth car KN and port numbers of the ports Pl
to P4 of the switch unit 2 are respectively 1 to 4. The IP
address includes information that 1s variable depending on
car information, specifically, for example, N representing
a car number. In this way, in the IP address
30 correspondence table 4b, IP addresses different from one
another to respectively correspond to the car number N of
the car KN and the port numbers 1 to 4 are registered.

[0076] According to the IP address correspondence table



Pi. The path -infornstion granting unit. 1601 the switch unit. 2
stores the port nunber "1" of the port. Pl in a path information
storage area of the | P address request signal. The switch unit 2
sends the I P address request signed granted with the port information
fromall the ports PO R2". P3, and P4 eXtept the port Pi,

[ 0079] Subsequently, when the I P address request: signal 10 is

received. bypthecl,R address delivery rappanatis Leitihery apparatus 1
pat hei nformati on reading unit 4a reads path information fromthe IP

addr ess request asilgnale, Specirkispahlsg, tohe pachesitnfoomatihen treeadingg
unit 4a reads_the, port..nunber.. "1" stored in e, pat.h i rmat.i.on
storage ar eg}gpfﬁgtiglg &1150883195?9 5& (i:r %ﬁpirﬁgt?gniht%.vtlﬁlg ?ﬁ%’ci Cirets, by

referring teukberl P, addr ess acareespondencest.ablie 40 hasedeamitrhe
port. information obtained. fromthe path-information reading unit.
4a, the 1P a8@ressus192-168NR, T Ec6£FESFEn dicrd Ve Yt REPFSPE- YFunbeta™ 1"

and determ speci f.i dre N.ed addr.es: hht
shoul d be dglqﬁ\(/)tecggg'tg%t %Ig%%gallfgs?@sguﬁ%g%%fgogg]oglu%ggq(&%ﬁﬁaé% he I P

addr ess del eperyaappaffat gonbedélidvens thie pdettei ed.inioP taddress: t o
the term nal apparatus Ti__at the request urce., I.n the delivery of
the | P addr élélgl,%egnal?a&d&Fe@gdﬁglsisveﬁawégge@e%i s ©r &€ etrérblr%]l n
uni cst, In appdekicver yodestrihgatrion qaddr=es sicafi e R address deldvery

nmessage, the MP.C. address of the term nal apparatus . 11
i s set.l) Thaal@eriter yss6EEONaEdIEsS GF e tL P Address tdam verly

nmessage, a ss.~0f P r | iv aratys, 1,4, set.
When. the. :éggggggggs%go cgté)ﬁ%\?letsgag%pgﬁ%t gy%fjtdgﬁl\;%%g the | Ppad ress,
the | P addr essibdel Byepy appadates sl 'Stoar.€$,8 .iNn.3 'a tottsshowrnstrorl ng

chit in the |IP address deliyvery apparatus 1, .through a term nal
appar at us oﬁpmiré‘%uﬁa&ﬁangy\ﬁdﬁﬁa&@%é??ﬁ ﬁélﬁvﬁré’dgirpé)sasragﬁ&ﬁd W
delivered. [008L.lSubsequentlyset he taerrr@%‘@stamlﬂfnﬁtﬂfe Het¥atal
receives the delivery. of the ID address fromthe |IP address

del i verl® apparaeds sl Tdercontizetesl itvertéd R dddtlessvdAs Gt mrt
address of_the,Ler i nal, apparatus Th, stherealy ef dde dernmnpl,.
apparatus TI can perform conmuni cati on by using the | P address,
, 00621When theaswitthehTdnits are connected, for exanple,
[0077] An operation in this embodiment is explained.
For example, the terminal apparatus Tl performs an IP
20 address request. First, when car information is sent from
the car-information managing unit 32 to the car-information
acquiring unit 9, an IP address corresponding to the car
information is set in the IP address correspondence table
4b for each of the port numbers 1 to 4. For example, when
25 it is assumed that an IP address is delivered from the IP
address delivery apparatus 1 to the communication network
of the car KN, an IP address corresponding to the car
number N of the car KN is registered in an IP address
correspondence table 31c for each of the port numbers 1 to
30 4.
[0078] Subsequently, the terminal apparatus Tl transmits

an IP address request signal in broadcast. When the IP

address request signal from the terminal apparatus Tl is



in a cascade shape as shown in FIG 5, delivery of an IP 10 address
can be perfornmed as In the second enbodi ment, 0083j According to this
enbodinent., it is possible to grant fixed |IP addresses to the

term nal apparatuses Ti to Ti set in the car of the train according

to a position in the formati on of the cat? The other effects of this
15 enbodi nent are the same as the effects of the first and second
enbodi ment s reldedwstar ingl tARPlshaakinl ity t[ 0Q84]HAs sexplcal ned talvowdst &hRsines
present invention is 20 useful as ah |IP address delivery appeEatus

and an | P addrésdgellify e npsthdd 6 tagtiomatli dal 157 delviSreiimy ae port

fixed I'P address (during setldng 0f 3 Lemnaly appar alus, Oy @ syitch
network. Reference Signs List 25[00E3511 I P RDDRESS DELI VERY
APPARATUS 25116 SWSTCHAINILTS 4e rRATIHHRINEORNAT [0ON tREADIING UNI Tid6a I th

ADDRESS RESPO NCE TABLE 40 | S--A SS I NI NG UNI T 3016

17" 1B TH.lPEEE%I&?POﬁt@WI RE 6N s"geci%-tl BRVATITGN AU RN L -

UNI T 32 CARTHhNFORVAHNONNVANAGINGAINIEhe TP address request signal
granted with the port information from all the ports PO, P2,

P3, and P4 except the port Pl.
[0079] Subsequently, when the IP address request signal

10 is received by the IP address delivery apparatus 1, the
path-information reading unit 4a reads path information
from the IP address request signal. Specifically, the
path-information reading unit 4a reads the port number "1"
stored in the path information storage area. The IP-

15 address determining unit 4c specifies, by referring to the
IP address correspondence table 4b based on the port
information obtained from the path-information reading unit
4a, the IP address '192.168.N.1' corresponding to the port
number "1" and determines the specified IP address as an IP

20 address that should be delivered to the request source.
[0080] Subsequently, the IP address delivery apparatus 1
delivers the determined IP address to the terminal
apparatus Tl at the request source. In the delivery of the
IP address, an IP address delivery message is transmitted

25 in unicast. In a delivery destination address of the IP
address delivery message, the MAC address of the terminal
apparatus Tl is set. 1In a delivery source address of the
IP address delivery message, a MAC address of the IP
address delivery apparatus 1 is set. When the IP address

30 delivery apparatus 1 delivers the IP address, the IP
address delivery apparatus 1 stores, in a not-shown storing
unit in the IP address delivery apparatus 1, through a

terminal apparatus of which path and which MAC address the



50 ETHERNET ( REG STERED TRADEMARK.) SWTCH 34 51 PC ( PERSCAL
COWUTER) EOR. MAI NTENANCE PC to P4 PORTS Tl to TI C TERM NAL
APPARATUSES 35 CLAIMS 1. An IP address delivery system conprising.:
an | P address delivery apparatus including a pathe information.
reading unit configured to read, froman33P 5 address request signal,
path infermation of a com unication network. extending to a request.

source of agPlgdaggngghoqu 2B address.correspondence table in which
a correspondence rel ation between the path information and the IP

address is régBster edsuandqgarni2 vaddhes sdetrérnailniepgagaittiscdnf itdwrted

10 to deternine, bas 0 he path i nformati_n obtai fr t
path-infornﬁ?FSﬁvFéaggﬁg%ﬁhﬁyegﬁdthggﬁqudéggggS@o&?%@bgﬁ eﬁggaddress
tabl e, an | Beaddeess agebirvened 1t @cthe thequesti veeucep anmdress as an IP
a path-information granting unit configured. to grant 15 the path

i nf or mat? on agldacehe CEPtagdresgingduespagivgnal T1-2. TTRe <Pp taddr 4

det i very, SYELemaaq0ndng 0ol el JHheceli) ddifh COTRINIEAK e ing

network i s operate ha comuni cat xed therein.” 20
The | P addr ess del evdenryssystem accrding to claim1 or. 2, wherein

i ncl ude a pILAPERTt y- ob A6 tEoa R RGN ET O ad 125 S0 et /e Ttk (FHY-©
hub, in a cascade shape as shown in FIG. 5, delivery of an IP
10 address can be performed as in the second embodiment.
[0083] According to this embodiment, it is possible to
grant fixed IP addresses to the terminal apparatuses Tl to
T4 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, the present invention is
20 useful as an IP address delivery apparatus and an IP
address delivery method for automatically delivering a
fixed IP address during setting of a terminal apparatus on
a network.
Reference Signs List
25 [0085] 1 IP ADDRESS DELIVERY APPARATUS
2, 5, 6 SWITCH UNITS
4a PATH-INFORMATICON READING UNIT
4b IP ADDRESS CORRESPONDENCE TABLE
4c IP-ADDRESS DETERMINING UNIT
30 16, 17, 18 PATH-INFORMATION GRANTING UNITS
9 CAR-INFORMATION ACQUIRING UNIT
32 CAR-INFORMATION MANAGING UNIT
50 ETHERNET (REGISTERED TRADEMARK) SWITCH



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 nunber of a
port where. the I P address $0 request. signal was received, and in
the | P address correspondence tande, a céfrespondence relation

bet ween the port nunber of the switch unit and the IP address is
regi stered- 36 Fhe It addmressizdeldorsryrejetrem accordinagidmo cl ai m 3,
wherein, when the path information is act stored in the path

i nformation. storfdgécarrda °Hve | P address request h signal or wheb
a port nunber di fiherentyfy omgtdhe \per tAcFM\ﬂ@Uﬁ@i stered. in the IP
address correspondence table 1s stored in the path information at
area the | P-address determning unit delivers, to the request source
of the I P address, an. undelivered |IP address 10 different from the
| P address corresponding. to the port nunber registered in the IP
adgress correspondence table. The I P address delivery system
according to claim 3 or 4, wherein, when the path infornmation.
granted to the I P 15 address request. signal received by the IP
address delivery apparatus is the sane as path infermatign of a path
extending- to a request source to which an I P address is already.
delivered and a MAC adgress of a transm ssion source included in the
received. |IP address request signal. 20 is different froma. NAC
address of a transm ssion source included in an | P address request
signal fromthe request source to which. the |IP address was al ready-
del i vered,



the | P-address determning unit transmts a cc::nnection. check
signal to the IP address already delivered, when a 25 reeponse to the
check signal is returned within a predetermned tine, delivers, to
the request source of the IP address, an undelivered |F address
different from the IP address corresponéifng to the port nunber
registered in the I P address correspondence table, and, when a
response to 30 the check signal is notcretugned within the
predetermned tinme, delivers, to the request source of the IP
address, thé-13 Addré&ssdgiresadyicdelViover 645 e G PTHE 4P ‘addr ess

del i very systen1%%pg@dgggr%gSa@€££¥§%2%é§§§ﬂ§%d§Fﬁhéiu %;?LQRN%QE”

a. nunber of. switch units inclu communi cati on
ext endi ng f hofotrhe tiPrnaddres s odelnive cprndpparatius o adshe rfegquestn IP

source of the |IP 5 address is a maxi num af N i.s an integer egnal .
o or i af gePofiiaR S2y SUESt SipRalar AT QYRETGIT Srordgd STER BT SHelon
| P address neauest six@raldindchudes dddiststt @ Mritepath dnnfror maidess, an
storage areas in which first. path information to Ntn. path 10

i nf or mat i on 1ar @ IdEsFECiovEleFrINorade (e Lep laddiess) corqae: ce
table regi S&%&%t‘i%na%[%[lt%;e}ﬁﬁ e, BRI A IhML L Ca‘?{?:ﬁ'e %L'%%&Iréé‘se is

first path into the i nf ion, an en eas
request sigmalgipasses,t hmaugh tive athlrswist cletwnintinitye unit configured
path-inL rmati on granting unit of the smﬂ%gh unit stores, .in.

a

pr edet ehi né@ &FEE TAMONg PRESH P8t Pt B3 GG St ordgé dteh toem
the Nth pathnlenf-ormation $i-0rage raeand g Rordnnuers ofaddies port
where the I P address request signal was received. The I F
addr ess del icgegry sppsidemcage daidieng aro Ianya dsine s ofdedligianedl.ta o-1es
wherein the | P r |.ivery apparatus is nmounted in a car. of a
train, and fﬁgu%%%tggﬁﬁﬁggnaﬁb MDPE is constructed in the car.

a path-information granting unit configured to grant

15 the path information to the IP address request signal.

2. The IP address delivery system according to claim 1,
wherein the communication network is operated with a
communication path fixed therein.
20
3= The IP address delivery system according to claim 1 or
2, wherein
the communication network includes a switch unit
configured to include a plurality of ports and function as
25 at least a switching hub,
the switch unit includes the path-information granting
unit configured to store, 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
30 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.



The | P address delivery system according to claim?7, wherein.

the I P address delivery apparatus inciudea a car-information
acquiring unit configured to acquire car 30 information for

speci fying. a position in fermation of the car in which the,

communi cation network is constructed, 3© in the IP address
correspondence table, a correapondence rel ation between the path
nformation and an 39 I P address determ ned to correspond to the
position in the formation of the car is registered, and the ,

| P- addr ess det er fi'fi A @RI S SdeCsrldivRey, Shaded o e ipat o claim 3,

i nformation ebtained fromdthe path-inpfornation. S, eading uni tiand
the I P address cér(egpgndencep%a%IéF fhe IPoad&Pegg delivered to the
request soupe¢h 9nfAmmiaR iaddsess adel dvery ofetthed [Fompidrsissg:.regquest

pat h-i nf or mat.i on _granting unit. granting,,.- an | E? 10 address

equest & gRdeTdarh MRFer AaFSH SE oSG SRt G Rt BTt number
extendi ng t@cgikequest isouhee 10f enidRaddresSpondenced table is stored
pat h-information reading unit of an |IP address del3..very apparatus

readi ng t he ipathe pRGPmafifornafriom theapcaddiedss request. signal ;
an | P-address deter: rI'Pf—la'tc)j'&Qe‘é ' tdet%frnhthgnigﬁu?g@ r ARIIVeNYs the

apparatus: determning, by referring. address
C.: orrespondence stabloerice wi ¢thea ICorardespordence urelativer dret Mieerdd hes s

path | nf or matiign and te . addiess |2 LU AN RIS, ot

corresp
number registered in the IP address correspondence table.

5. 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 information of a path
extending to a request source to which an IP address 1is
already delivered and a MAC address of a transmission
source included in the received IP address request signal

20 is different from a MAC 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 connection

check signal to the IP address already delivered, when a

25 response to the check signal is returned within a
predetermined time, delivers, to the request source of the
TP address, an undelivered TP 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 IP address already delivered.



20 information; and ------- aci dness determ ning
unit: delivering the deterrmned IP address to the request source.

10, The I P address delivery nethod. according to claim9 25 wherein,

in the commmftation network, a communication path. is fixed at T
| east during operation of the communi cat3’dn network and the request
source of the I P address connected to the ccnmtuni cation path is al so

fired. 30 1% Th%hEFipaQ@B%%ésde%hz%%¥yk@9@?%% ACEORAL 0 Chal MY, Une of

1.0" ', Therein the communication network.. includes a switch unit at
| east a swticéhiing Bubp thewswiredh, umhenseonegpegs otthewpddhy units

information, i pat h i nformation.storage area of. the |P addr
request sigﬁ&F?P@e ot ﬁuﬁﬁgpugﬁcgtﬁgptpﬁ%@rgxtﬁg%ﬁﬁga &FQEEQF%gﬁiSt
signal was keeekkeddeanteriyn abhe rbPuaddiess Corigspendenced abf esha 1P
correspondence rel ati on between the port nunber of the sw.tch unit

and the 1P address iis regipgiepedot N (N is an integer equal to or
larger than 2),

the path information storage area of the IP address
request signal includes first to Nth path information
storage areas in which first path information to Nth path
10 information are respectively stored,
the IP address correspondence table registers IP
addresses in association with combinations of the first
path information to the Nth path information, and
when the IP address request signal passes through the
15 switch unit, the path-information granting unit of the
switch unit stores, in a predetermined area among the first
path information storage area to the Nth path information
storage area, the port number of the port where the IP
address request signal was received.
20
7. The IP address delivery system according to any one of
claims 1 to 6, wherein the IP address delivery apparatus is
mounted in a car of a train, and the communication network
is constructed in the car.
25
8. The IP address delivery system according to claim 7,
wherein
the IP address delivery apparatus includes a car-
information acquiring unit configured to acquire car
30 information for specifying a position in formation of the
car in which the communication network is constructed,
in the IP address correspondence table, a

correspondence relation between the path information and an
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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
reading unit and the IP address correspondence table, the

IP address delivered to the request source.

9. An IP address delivery method comprising:

a path-information granting unit granting, to an IP
address request signal, path information of a communication
network extending to a request source of an IP address;

a path-information reading unit of an IP address
delivery apparatus reading the path information from the IP
address request signal;

an IP-address determining unit of the IP address
delivery apparatus determining, by referring to an IP
address correspondence table in which a correspondence
relation between the path information and the IP address is
registered, an IP address corresponding to the read path
information; and

the IP-address determining unit delivering the

determined IP address to the request source.

10. The IP address delivery method according to claim 9,
wherein, in the communication 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 communication path is also fixed.

11. The IP address delivery method according to claim 9 or
10, wherein
the communication network includes a switch unit

configured to include a plurality of ports and function as
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at least a switching hub,

the switch unit stores, as the path information, in a
path information storage area of the IP address request
signal, a port number of a port where the 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.



