DESCRI PTI ON | P- ADDRESS DI STRI BUTI ON E--..J. TICE AND :r- ADDRESS

DI STRI BUTI ON METHOD Rield 1()CC C L1The present invention rel ates
teen :[P-address distribution device and an | -ddress distribution
nmet hod, nore specifically, to a. nethod for distributing an IF
address that. is specdfied corresponding to a network path.
Background 10f 0002] TCP/ I P has been known as a communi cati on protocol
on Ethernet (registered trademai.."PESERIPTR@NTc. . Inrp., an IP

address i s ] inf i iD%%r} if i t )
Et her net , a#%e%hﬁs%qsg ;ﬂ& r eslgalleSI%\]ni quetdyl/':]c éb{%clg)t égfljtpgr%actﬁf%q?e%lrﬁun% ON
As a nethod for uniquely' allocating. vaTHO® 15 address, there is a

met hod for Lgi ang an | P address to a termnal while avoiding
dupl i cation}*¥ Cor di ng this ID address in It recording device wthin.

the terminatgo@nd reaghagopulethe; secorded b addsess ah ap-LhABeok
activation_ 1000317\t :t nethod for determ ning an |IP address of a 20
termnal it@etfrihherenidealpethod of USiaddacseverseraddréss method,

resol ution 0, The SARl:..is.a r f ingui ring an
| P addr ess ﬁfg% %gércl;fegisggi s’ QE% %Eh,e%%%?eggP((gi%ﬁ%P%gingd%Pegg on
Et hernet) osddtdwes tetgt nad . spéset fed Acsordispgndond heo RARId2wowkepaah.
MAC address_of the 25 termnal itself is broadcasted, a. RASP server

on a networks HYS the | P address. The RAPP is effective for

i nqui riag ampddz) address, when, a gevh cen&mtagogsc&%uhﬁast%ng&swébl
storage device is connected to a network. 1i(SSI)4JIn the RASP, a

BOOTP ( BOOT&t ridphPriot toc 09 9 asite 2e S0t DHGPn¢ Dyhami EnHoge. TCBAT Pgurat iLén
Pr ot ocol ) ga[ Wi th n_that.
r

oni v TP hadi SEtLS ofS WhTER 55 cop FeSRBht Agt WAC 40aF b6.14 FebPEFaFe
i n advance dro Hite=RASP, seiverh cant beahansdsedi ¢ Nenifatent alLbtetatues
b each terminal. As a method for uniquely allocating an IP
15 address, there is a method for giving an IP address to a
terminal while avoiding duplication, recording this IP
address in a recording device within the terminal, and
reading out the recorded IP address at a time of activation.
[0003] As a method for determining an IP address of a
20 terminal itself, there is a method of using a reverse
address resolution protocol (RARP). The RARP is a protocol
for inquiring an IP address that corresponds to a MAC
address (a physical address on Ethernet) of the terminal
itself. According to the RARP, when a MAC address of the
25 terminal itself is broadcasted, a RARP server on a network
responds the IP address. The RARP is effective for
inquiring an IP address when a device that does not have an
external storage device is connected to a network.
[0004] In the RARP, a BOOTP (BOOTstrap Protocol) and a
30 DHCP (Dynamic Host Configuration Protocol) are also used in
some cases to deal with a problem in that only IP addresses

of which a corresponding MAC address is registered in

advance to the RARP server can be handled (Non Patent
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[ 00061However, according to the conventignal tecnnique 10 nentioned
above, an I P address is allocate. depending on a MAC address unightf,
to a termnal that regnests an I P address, w thout depending on a
W ring pathLeteaaééﬁﬁuﬁﬂcat| on networKk. Therefore after an IF
address X i t o ateim.nal Athat is connected to a
certain 15 252%%??@ ggs%tlon on the cofrJinication network., an IF
address Y. dbﬁfeaeehthmﬁethEukE address X can be al so allocated to
the term nal ihen the termnal A that is_connected to the sane

o]

posi tion on[PABS mutPBat PR hetWOPK 2 FBEGest s PRHILPSaddr 685 S4gai n.

CbnseqUQﬂt|YInEQkﬁeB@@rﬁlnéowﬁfﬁbb@@VQ§ gepenat hngsant EAYRLeH Naugust
operating the termnal A he present invention has been

achi eved to2008w/KKOBﬁESQbﬁﬂePBABbIenE, and an object of the present
i nvention i tain an | P-address distribution device and an.
| F- addr ess sléﬁrl ution nmethod capable of distributing an |IP address
by rel ati nnTeheni Paaddresseino a phyeical wiring path. on a network
Sol ution t0[568%56n1 However, according to the conventional technique
10 mentioned above, an IP address is allocated depending on a
MAC address unique to a terminal that requests an IP
address, without depending on a wiring path of a
communication network. Therefore, after an IP address X is
allocated to a terminal A that is connected to a certain
15 specific position on the communication network, an IP
address Y different from the IP address X can be also
allocated to the terminal A when the terminal A that is
connected to the same position on the communication network
requests an IP address again. Consequently, this has a
20 problem of generating a trouble in operating the terminal A.
(0007] The present invention has been achieved in view
of the above problems, and an object of the present
invention is to obtain an IP-address distribution device
and an IP-address distribution method capable of
25 distributing an IP address by relating the IP address to a
physical wiring path on a network.
Solution to Problem
[0008] To solve the problems above and achieve an object
of the present invention, an IP-address distribution device
30 according to the present invention including: a path-
information obtaining unit that obtains a piece of path

information indicating a physical connection configuration

of a communication network that reaches a terminal as a



[ 000S] To sol ve the probl ens above and achi eve an. object of the
present invention, an |P-address distribution devdcc 30 according to
the present invention including: a path - infornmation obtaining unit
that obtains a piece of path information,indicating a physical.
connection configuration of a conmunication network that is aches a
termnal as a 3 request scarce of. an. |IP address; and an |- address
speci fyi ng uafiteshatospeei PfesnanP| pddddressand be dPsefibased te tne

regaest sou o] pi info i ..th
connunicati%ﬁg%gfiggﬁ.angtAégégtg 8§§EPEFfg%tégg%hgggg%tF%nge
100091Accordiagributbe poeseat reguenti saurct bsspasshbkeptece of path
distribute an_| P address by relating,the |P address ta a physi cal
wirind pat h"BhoE Akt Wor RE {beBFP@Wu Seripti BRTEPTBr awi ngs [ 0010] FI G
| is a bjock diagramof a. schematic configuration. of a syatemto
whi ch an 12- address distribution device 11 accordina ta a first
enbodi ment bfivaheapeeaentffaveat poningeappbied - 15FI Ge 2 is an

ecanpl e of . gopbents RE8Pqt By~ BJIERES,COLLEEPONGEREEhable Lic in.
possible to distribute an IP address by relating the IP
address to a physical wiring path on a network.

10 Brief Description of Drawings
[0010] FIG. 1 is a block diagram of a schematic
configuration of a system to which an IP-address
distribution device 11 according to a first embodiment of
the present invention is applied.

15 FIG. 2 is an example of contents of an IP-address
correspondence table 1lc in FIG. 1.

FIG. 3 depicts an operation at the time of
distribution of an IP address by the IP-address
distribution device 11 in FIG. 1.

20 FIG. 4 is a block diagram of a schematic configuration
of a system to which an IP-address distribution device 21
according to a second embodiment of the present invention
is applied.

FIG. 5 is an example of contents of an IP-address

25 correspondence table 21c in FIG. 4.

FIG. 6 depicts an operation at the time of
distribution of an IP address by the IP-address
distribution device 21 in FIG. 4.

FIG. 7 is a block diagram of a schematic configuration

30 of a system to which an IP-address distribution device 31
according to a third embodiment of the present invention is
applied.

FIG. 8 is an example of contents of an IP-address



FI.Ge 3 deaicts an operation at the tine of distribution of an IF
address by the | P-address distribution. device. 11 in 20FIG 4 is. a.
bl ock di agram of a. schematic configuration of a system to which.
an. | P-address distribution. device 21 agcording. to a second

enbodi nent of the present invention is applied. FIG 5 is
an exanpl e of contents of an |P-address 25 correspondence table 21c
in FIG 4. correspp@legcdepbbiis dacoper @fFen’at the tinme of.

di stribution of E?GIP agdres%sbgathe | P- addre%stﬁ hgugkon devi ce

21 in FIG 4. FI 7 s a’bFok™di a Fﬁ%F%Pn = enaﬁlc configuration

30 of a systiepttobwhieh am kR 1addoesssdi i thut Teradevieee 31
according to a third enmbodi nent of the Eresent invention is applied.
FIG 8 is afi‘@kanple'6r €6fitefit slof "afi’FP ‘address correspondence

table 3%c in FlI Gk, FbGis9, d%@b%ksdéa OREr 8k Ansahehhe ki me of
distribution of an [P adbress by the 8 address distribution device,

31in FIG ¢onfﬁg@xathen|sfaabbwskem|agrahu9h anséRenpdtliress _
confL9u1 2t 80,018, YA TRk o Ry 858, hafTd Bl RV
applied, Fl&helprdephet snaanepenatsonpptithe tinme of 10 distribution
of. an I P address_by the I P-address distribution device 41 in FIG
| a, FIG. 11 depicts an operation at the time of
10 distribution of an IP address by the IP-address
distribution device 41 in FIG. 10.
Description of Embodiments
[0011] Exemplary embodiments of an IP-address
distribution device according to the present invention will
15 Dbe explained below in detail with reference to the
accompanying drawings. The present invention is not
limited to the embodiments.
[0012] First embodiment
FIG. 1 is a block diagram of a schematic configuration
20 of a system to which an IP-address distribution device 11
according to a first embodiment of the present invention is
applied. 1In FIG. 1, the IP-address distribution device 11,
an Ethernet switch 12, and terminals Tl to T4 are provided
on a communication network, and the IP-address distribution
25 device 11 is connected to the terminals Tl to T4 via the
Ethernet switch 12. Ethernet can be used as the
communication network, for example.
[0013] The IP-address distribution device 11 is
connected to a port PO of the Ethernet switch 12, and the
30 terminals Tl to T4 are connected to ports Pl to P4 of the
Ethernet switch 12, respectively, thereby establishing a
wiring path of the communication network. The Ethernet

switch 12 can operate as a switching hub on Ethernet, and



Description of Enbodi ments 100111Exenpl ary enbodi nents of an IP
-address distribution device according to the present invention. wll
15 be explained belowin detail with reference to the acconpanyi ng
drawi ngs. The present invention is not I%nited to the enbodi nents.
[0012] First enbodinment FIG | is a block diagramof. a schematic.
configuration 20 of a systemto which an | P-address distribution
devi ce 11. ée@oﬂétﬁgmﬂeeawhﬁphsMAenbddKﬁeﬁtp@BSEﬁeWbﬂ@@e@meimwenﬂkon
is applied. e | P-address distribution device 11, an
Ethepget swPPgﬁs gb gﬁd%gernlnals Ti to T4 are provided on a

comuni cati gnonéfwor kA aadh-th€okrhaaddnessdiastrinutinan 23 adewrcer B,
is connected to the termnals Tl to T4 via. the Ethernet switch 12.
Et hernet. caA9b&SHsEHECASYERE EFmuniiat POA RSt WorRAIEESexanpl e.

The Fi b- Sidd66§§egb§hﬁbpﬂé%' eab%vuqe 3l ere%teeet ed @ .a rparlyy G Of
the Ethernet switch 12, and e $0 termnals Ti to T$ are connected

to ports PldﬂetP$betlphedENheenéﬂ swilhieh P22 h -redpeoritvehny obthemelng
establ i shin Ln ath.of the,.co ni cati.on network. The Eth rnet
g il \Mll_:l. gaR gtalnt gﬁl ?‘1 lﬁtugrglﬁl éf)ﬁlelp \%?‘1 a ((j)HUHUéﬁcaeC

switch 12 can operate as
det eDmi ne mhechobnctaddr253cpéssesrwhueBtOQBuQéetb& @@rt@ BQdr@ 4.
100141A path-informati on obtaining. unitan I P - address specifying

unit |ib, aR8FaR*PPPaldr &858 EéFPeéBéﬁ&@ﬁééOpaﬁpéaﬂpéngaﬁélﬁré@#ﬁéﬁ“tn
the |Pﬂﬁﬂdr8§§aghsﬁ5tguﬁh98rmggxbﬁeo%lthgh%oﬁﬁhﬁlcaQ 1 ONTREARR, 1 hy

obtaining. unit ila can obtain path infbrmation of the comunication
net wor k t hatnarneachesaaprretuestmbesouvifcéhef EaherbPtaddriéss, 1Porthat

exanpl e, th%rggngEEHEOMggtgggrggga%%i@%eugg%ugg so%rce of an IP
address. The IP-address specifying unit 1lb can specify an
IP address to be distributed to the request source of an IP

15 address, based on the path information of the communication
network. Correspondence relationships between path
information of the communication network and IP addresses
can be registered in the IP-address correspondence table
llc.

20 [0015] FIG. 2 is an example of contents of the IP-
address correspondence table 1lc in FIG. 1. 1In FIG. 2,
when port numbers of the ports Pl to P4 of the Ethernet
switch 12 are 1 to 4, respectively, mutually different IP
addresses are registered corresponding to the port numbers

25 1 to 4, in the IP-address correspondence table 1llc.

[0016] An IP address of "192.168.1.1" can be allocated
to the terminal Tl connected to the port Pl of the port
number 1, at the request of the terminal Tl. An IP address
of "192.168.1.2" can be allocated to the terminal T2

30 connected to the port P2 of the port number 2, at the
request of the terminal T2. An IP address of "192.168.1.3"
can be allocated to the terminal T3 connected to the port

P3 of the port number 3, at the request of the terminal T3.



10 obtain. path drlformation of the commnicati on network by
inquiring a port. nunbbr of the Ethernet switch 12 that transmts a
MAC address of the request source of an. |P address, The I P -addrens
speci fying. unit 1lb can specify an address to be distributed to the
request source of an IP 15 address, based on the path information of
t he conmmuni cati on network. Correspondence rel ati onshi ps between path
i nf or mat i onAof IPheddormanpfat'i6a - néBwdr K "andn| Pecaddiessésdcar bée

i st d t h - dd t abl 0015] FI [
o exanpl e bFBoNEonts BFPREIPR roalires toffopotidance BBt &
in FIG |, kB whenrpgutsnuaberscotethenportrs.Pi to 54 of the Ethernet

switch 12 are | to 4, respectively, nutually different |F addresses
are registefB81édrrespofdi AgieBirha ﬁBrPPﬁﬁﬁﬁéP§ Pty §hg, tiipet pe

| F- addr ess 89§£9§nggepceft99'§plgadréggl _ PI@dQH%§%s%f

H192. 168, 1. 1" can allocated to the ter na Ti connected to the
port. Pi ofdiherpbntionsﬂabécell1aintﬁéGreQuesﬂnoFIGhe3bewhemakhﬁre is

An | P address. _of "192.1.68.1,2" ocate t.he rm.na
15 50 conneatel? pe0TRESHENTBST of 2he theoForTbe] 5L S FRE T oda
of the ternkpahpT2. (An1)F address afidi82s168qhe3t Q@ntQ@n@thQﬁkB&xiO

the termnal T3 connected to the port 53 of the port. nunber 3, at
the request tBf TRe2feFfAFRaliz8ribARiPP dadiess 1of viggshessthesnedan

be a"QRﬁteQwEQEBh?zﬁerHh”@b1§41§098895§§ %%qh?%&porh é%4fﬁgrkﬁ% port

nunber 4, at e request of the termna 177FI epi cts an
operation atethesti mesebhgb dsstrabamuonedfbankaad@dsess Bybmmadcast
| P- addr ess dlgtrlbutlon evi ce

th
e SRR OB Ao o8 A sk iabufiof ot Tersitp Wit ediom &

(511), thisthTsaddreagregquestubstt haBsaykt edat onthe duP=addigss ne
distribution device Il via. the Ethernet 10 switch 12. In this IP

address requestinan TP- addPessinequéserrabysage isoUrranSHcEEss -by
br oadcast . f%@i@fdcas 89n£ﬁéslbs Bleskh d?st% %&El gtb%@lq%§ﬁ]natlon

addr ess of ress reques message dress of the
termnal Tlrésesetsi hha dPshdﬂbuBsomequascefaddre&s tESA0ES] Wien ttHee
I P—addresspd{ﬁg££?g§hgglggvggga%%lng unit lla extracts a MAC address
from this IP address request. An inquiry about which one
of the ports Pl to P4 receives this MAC address is
20 transmitted to the Ethernet switch 12 (S12). The Ethernet
switch 12 determines which one of the ports Pl to P4
receives this MAC address. When the port Pl receives the
MAC address, the Ethernet switch 12 returns to the IP-
address distribution device 11 an indication that the port
25 Pl receives this MAC address (S13).
[0019] When the indication that the port Pl receives
this MAC address is returned to the IP-address distribution
device 11, the IP-address specifying unit 11lb specifies an
IP address that corresponds to the port number 1 of the
30 port Pl, by referring to the IP-address correspondence
table 1lc.
[0020] When the IP address that corresponds to the port

number 1 of the port Pl is specified, this IP address is



receives the It address request fromthe termnal T1l, the path
-information obtaining unit lia extracts a nmmc address from this |IP.
address regeeet. An inquiry about which one of the ports Pl to 24
receives this MAC address is 20 transmitted to the Ethernet. switch

12 (312). The Ethernet switch 12 determ nes which one of the ports P
to 34 receives this MAC address. When the port Pi receives the MAC
address, théiEthébneed swi tbh t2rménainglt oft hbel Padneesssource of the

distributio i,ce 11 i ndi,cati an th e _paort 25 r.ecei v
This' MAC adiPestur ety ihhon orbnenaunt TRatOae B ERAP RS pEE: oA P
recei ves thkadNEkpadaness- aadkebsraedtk@bhheohPmebedges&sdt$bw§mﬂﬂuya

device 11, the |IP -addrees sBeC|fy|ng unit ilb spboifies an It
addr ess t haPYcBPi&&pbndsit YA éd§6?§Sn@ﬁbéheltSFmﬂﬁé13§1p6§tSﬂt ipy the

referring t81599155t§99rSéétEEEFEBHCQQSQEEStg?'th%CIPLQQ%Q%@@e” the

| P addrees that cotresponds t e porL nunb the port 31 is
speci fied, thesribuaddnesssisgedi shdi bctMad tddirhest efnithal ITi-aofd rtdse
request source e | P.address_(P14). According.to this.

e bHe s P aRt P Roh PR b Ta PR ks e AR B bR Pl 0 S93E T
transmttedabyryBscastineA MAE a@déaaiegé HhettepiicAah Teviigesats in
the 5 distribution deetinetion address of this | P-address

di stributi oflfe558gESSand APMAGIAREPesSNEPTIREIPP 2RGHess Which
di stribuyfi OEegﬁth(f &t !ﬂﬁl VNG éaarg'sgt byt i o EQ%C%h@L%d&%S ddress

VWhen t he | P- ress distri utlon evi ce 1 distributes an | P address,
i nfornmati oniabdusttobwhedhiiOsteraidnal of whi ch MAC address of which

Pt s 1Popgiiecs |aadh Phil PuLedLs, shored, [Q02HANen g
di stributioprdg¥hcetdd, from the IP-address distribution device 11,
this IP address is set as the IP address of the terminal T1.

15 As a result, communications with the terminal Tl become
possible by using this IP address.

[0022] When the IP-address distribution device 11
receives again an IP address request via the port Pl of the
Ethernet switch 12 after the IP address corresponding to

20 the port number 1 of the port Pl is distributed, it is
determined whether a MAC address of a distribution source
included in the IP address request of this time is the same
as a MAC address of a distribution source to which the IP
address is already distributed.

25 [0023] When the MAC address of the distribution source
included in the IP address request of this time is the same
as the MAC address of the distribution source to which the
IP address is already distributed, the IP address that is
already distributed is distributed to the request source of

30 an IP address of this time. For example, when the terminal
Tl requests an IP address again in a state that the
terminal Tl is connected to the port Pl of the Ethernet
switch 12 after the IP address of "192.168.1.1" 1is



this |P address is set as the I P address of the termnal TlI. 15 As a.
result, comunications with the termnal TI becone possible by using
this I P address, [0022] When the I P -eddrees distribution device, 11
recei ves again an | P address request vi adt he port Pi of the Ethernet
switch. 12 after the | P address corresponding to 20 the port number 1
of the port Pl is distributed, it is determ ned whether a MAC address
of . a districhatirghusedr ¢e, tihmelteded nen fIHelInPr@@mOél§§ rteq (rést . IBof

this tinme i a re tr| cet

whi ch the I%dd%%rzssrs}‘%i asl%re'% V' cdfglstrlseb%i 8% %en

address of t'hezdilstr.ilbati an ﬁdwtcz&but@wot@d e tﬂaaecnizjaaaddrle@ar:&q.uest
of this tine i the sane as the MAC aci dness of the distribution

source to V\Hiolc(,%‘”t he PP &ddr 85955 Parfeady' sdi st6 Blie@ddtieq p* the
addr ess ¢ haiiss sabieady distiibutied ot st rinkuitzed Jorthe neaueste or

source of 30 an IP address of this time. For exanple, when the
termnal TI the@ué&m@ an KRfdddreds fagai rthien MR Gs ratde esimato ft Hére

term nal . ted to th ort. Pi ,of e ernet s tch
after the Igl c%f rggjgs?o% %félf.cﬁgop lCh t%(? Fslpjr |al|§1to{] C%‘ﬁhal
Ti m responseitartibetkl, adtdress raa@u@sts fd"l(ffﬂetrl’é@ltt e?rrraarmaiheTII,P tahﬁ:nwss
address of "192.168.1,1-" is distributed to the term nal

agai n-[ 002416Rt A€ GHLRERWad S tRHéEN tee lmépédﬁffé@éi'ofa”tdﬁethﬁls IP

di stribugionysQULEe | 's”%lll'é@%bh'%efdh%o' '%h%d‘irPe%%c&%%esﬂqufesttm&dfé@ of
is different fromthe MAC address of the. distribution source

whi ch t he | Phaddreéss .i s Falrr exdypdiest Ialsmlmr@d ;thelve & P eaddress T fIfrmt&md

fromthe | F _ad t hat .i s,.al.r ead tr i S spe fle and
this IP 10 ggdgégs R R %&utlgd t(%1 OL d%(rj“ees§° cahest® éottnece of
this time, Eeheexafpke.tassureatthatr ahtermm naldr-EQd rst eadnfiddel .1 is

termnal Ti is connected to the port Plot: the Ethernet switch 12
after the | Pigddiessess to162e168rnireli §'ldiist MREF &1 He'R i nal

mnen [ FEISBRet DeclEaLS B4 erg sapuesi, romye, Ll o
Et her net: swetichkst¥2ananPl Bdalct@rsessrlaf thE92ok68,Fl. Bf ithalikstire hndted
to the ternLQ?%cE5" for eé% ddress of "192.168.1.5" is distributed to
the terminal T5, for example.
[0025] With this arrangement, the IP address of

20 "192.168.1.1" can be allocated to the terminal Tl in a
fixed manner even when the IP address that is allocated to
the terminal Tl is set again after the IP address of
"192.168.1.1" is allocated to the terminal T1 that is
connected to the port Pl of the Ethernet switch 12.

25 Therefore, it is possible to prevent allocation of an IP
address different from an IP address that is allocated last
time to the terminal T1 that is connected to the port Pl of
the Ethernet switch 12. Consequently, the terminal T1 can
be efficiently operated on a fixed communication network.

30 [0026] The IP-address distribution device 11 can be used
in place of a DHCP server, and the terminals Tl to T4 can
be operated as DHCP clients.

[0027] IP addresses that correspond to a part of the



1,002.c.-.Wth this arrangenent, the TP address of 20192, 168, 1,1 can
be allocated to the termnal Tl in a fixed manner even when the IF
address that is allocated. to the terminal Tl is set again after the

| F address of "192,168,1,1" is allocated to the termnal Tl that is
connected to the port. Pi of the Ethernet switch 12. 25 Therefone, it
is possible to prevent allocation of an IP address different from an
| P. addressppﬁﬁﬁ Pg épl@éapédth@sﬁtbﬁ#@eﬁoswﬁécmeﬂ@imﬂn‘he1ﬂﬁﬁi33ﬁred

conhected t port ft rnet Swi 1 t
the termnal " ggaﬁﬁbg e F%g SQ?F% %§8§%§f%6 §%H§ ﬁl édgﬁﬁiﬁﬁﬁééégo

net wor k, 30@@036]3%@ bi?+taddness d:|a$lt bicb utsieon fdevitte ers@:almﬂoe;h@ep:brts
in place ong DHCEﬁserver, and the termnals Tl to TA can. be

operated as irents, Ffl I P addresses that correspohd to a part

of the 9 prb@gEISEQOBﬁ ehpbheEthernet switch 12 can be registered
in the :[P-address correoppndence table 1llc, and prctocols of a

DHOP or the I|keFé§n Be igsed bflock. dﬂﬁ@rﬁgspfbﬁ ﬁm@qmﬂﬁ¥§IQOQﬁlqmratlon
1, 0028] Sec gg%g M which anlgP a bl rﬁaﬁ%fyp(gev1ce 21

schemati c conflgu t1oh “of "a systen1to an I ress
di stributionaccdeviieg 2b aceerdinap ehtbo&h&%@ﬁnd)felﬂbﬁdlpf@ﬁentﬂfld\hﬁltlon
present invention_is applied, in FIG , the I P-address distribution

devi ce 10 215 PRELEFRer héf SWitcHes tip &ﬁdaﬂ§r%ﬁﬁ14%§ﬁﬁHﬂﬂgioﬁjquice

TA Tilfo T2%; andc131haKe Rl Qviided on 13 comrini cetipn Networks TTlheco T4,
11-address distribution device 21 is connected to the termminals Ti to

T4 sequenti dllly (a,t hedEffRér nete: pewivtibleels 013 aambrdin igred dicsy alesovork.

connect ed tthhqbggggkg%gsdlgkrlgu%lon device 21 is connected to the

terminals Tl to T4 sequentially via the Ethernet switches
13 and 12, and is also connected to the terminals T11, T21,

15 and T31 via the Ethernet switch 13. Ethernet can be used
as the communication network, for example.
[0029] The IP-address distribution device 21 is
connected to a port PO of the Ethernet switch 13. A port
PO of the Ethernet switch 12 is connected to the port Pl of

20 the Ethernet switch 13. The terminals T11l, T21, and T31
are connected to the ports P2 to P4 of the Ethernet switch
13, respectively. The terminals Tl to T4 are connected to
the ports Pl to P4 of the Ethernet switch 12, respectively.
With this arrangement, a wiring path of a communication

25 network is established. The Ethernet switches 12 and 13
can operate as switching hubs on Ethernet, and can
determine which MAC address passes through which one of the
ports PO to P4 of its own Ethernet switches 12 and 13.
[0030] A path-information obtaining unit 21la, an IP-

30 address specifying unit 21b, and an IP-address
correspondence table 21lc are provided in the IP-address
distribution device 21. The path-information obtaining

unit 2la can obtain path information of the communication



1.5 and T31 via the Ethernet switch. 13. Ethernet can be used as the
comuni cation netw. rk, for exanple. [00291The I N addreos distribution
device 21 is connected to a port. PO of the Ethernet. switch 13.
Apart PO of the Ethernet switch. 12 is c9§|_nect ed to the port PI. of
20 the Ethernet switch 13. The termnals Til. 121, and 131 are
connected to the ports 02 to 14 of the Ethernet switch. 13,

respeot i vel y.ethlegkt étwitnalesiclies @ 4 ares tcomecteed t it Hé poldsedd. to
14 of the Ethernet itch, 12, respoctively, W t.hi.s arra nt, a.
wiring pethiof B CBbS Ao R Ie ARAR S ot 1 dvsh T e T he ot
swi tches 12 candih3 peamn ioFeraie ias $W ttehi neriubs et ikdrherdteiodadgan

determ ne whi ch MAC address passes throuph which one of the ports PO
to 1-4 of it'9%WH BCher et WitEdve S 1 F end g rydosoiAches 12 and 13

pat hei nf or Mti-en +ohLaNING ANy Zlds AN 0 1130 AAILS S Spec § ygpgzdP
unit. 21b, and an 10--address correspondence table 21c are provi ded.

in the |P-adddgsssdisst r Thgt ilohr adoviess Zbecife ipat hvii mfZ0rnatdrorspecify
obt ai ni ng. uni la can obtain path i.nfornation, of the cammunibetio

net wor k tha;énr geﬁ% ggraesrseqﬁes]?te éja&&:%crelb& % tIOPr{élc?drrées%u,e or° €Zenpl &, 2"
the path -i nfroraelregh  oblaicni e Whd p2ka caif abtadinrpath dmd or mati on

of the communi cation network.. by. inquiring port nunbers of the

Et her net swiCCEREE1E2tarE T3 ortat %ﬁ@ﬁ&ow%@%?daﬁeé@é@sorbﬁh%%

regnbstq gourgeseef, Btﬁdqrrﬁ%%%’tibee g{f'&@{ﬁ?%ﬁ&y&ﬂ%é{{uér@%d

can specify an t address to strib e request source
of an | P addPessidrbased omnt e path strfrecdhdtl omeofI R-+eeldcormmini cat i on
net wor k. Corres%onde ce relt%&?i onéqiéfps 10 between path information of
the cormmani-CAtr6R HEEWS Sk Y4fd <1 B '4ddr essee can be registeted in the

| P-addr ess goonespondence Bahlse a2lexakPAIL R Corlr drs A exatgl £p-of
contents of the IP - address correspondence table 21c in. FIG 4. In

FIG 5, wheR9fEFES ROABESPOSHNRE pertlse BLa o4 161 the Etrheiet S,
SIS 32, Esh E0r, SRR ot bt 1 W O, szt
Pl. to P4 ofwtthehEfllRermet Iswiot @h. rE2pdatitved y,Praddreslsy different IP
corresponden%%rt able 21c. 20 'OQc%%:%e en r%nst JNunber stoOftl’;[ehe rotrtnsum%k}ers
to 24 of thé esses are regis o) g P
1 to 4 of the ports Pl to P4 of the Ethernet switch 12, in
the IP-address correspondence table 21c.

20 [0032] When port numbers of the ports Pl to P4 of the
Ethernet switch 13 are 1 to 4, respectively, and also when
the Ethernet switch 12 is connected to the port Pl of the
Ethernet switch 13, mutually different IP addresses are
registered corresponding to the port numbers 2 to 4 of the

25 ports P2 to P4 of the Ethernet switch 13, in the IP-address
correspondence table 21c.

(0033] An IP address of "192.168.1.1" can be allocated
to the terminal T1l that is connected to the port Pl of the
Ethernet switch 12, at the request of the terminal T1l. An

30 IP address of "192.168.1.2" can be allocated to the
terminal T2 connected to the port P2 of the Ethernet switch
12, at the request of the terminal T2. An IP address of

"192.168.1.3" can be allocated to the terminal T3 connected



Et hbrnbt switch 13 are 1 to 4, respectively, and al so when the

Et hernet switch 12 is connected to the port Pi of the Ethernet swtch
13, mutually different | P addrbsses are registered ccrresponding to
the port nunbers 2 to 4 of thb 25 pbrts P2 to 24 of the Ethernet

switch 13, in the IP -addrens correspondence table 21c. 100331An |IP
address of "192.108,1.1" can be allocated to the termnal T1 that is
connect ed t ¢t r@eporotr tPP 3ofo ft ttéleEtE}ﬂhefretetS\ﬂVticth?hlzuratat tthe rreqesetstofof

t he term nal I dre i IIQ.cted
the term naIt Z%Crégﬁnﬁgic 3% e po ]dgcéf f t% ]%a%:el%%et sSw ?Cc ﬁe
at the requestloaf tiehe ticertmenalermiza IAT 4 Raatddicess] afo "th92 668, IeB"of
can be aIIoc ted o the termnal T3 connected to the port 23 of the

Et her net SWI 2erReh ¥t Edhdst GC (RE &S O taddy

"192. 16851, 400 @Q'] be allegated Lo thhe derddnagls % comrect ed Océrheoe
port P4 of the Ethernet switch 12, at the request of the term nal

T4. [00343Rdrrkertedaral Ph@ddneem;r@fl '"TI92 cregeter teark Hye Raszoc%& eof
t0 the ter mtﬂ%l ]g:nje %%nn%%l %htq the,&g%htﬁ %Zégestthe ttr}‘f‘g et sv¥iat 1'11.

13, at the reques t he termndl ess
can be allocat e® teldrhkest erfminal2 . T2s .carmectec te tailel_cpﬁtted R ofhd he

Et her net lOSWItQh 13, at the reddest of the termnal T21. An 1t.
address of EgPITEd. T231CoRaR B hliodAttedOlito Hhet diifi AdInerget

c?nne(r:]tp@i t%wtltﬂ%hpqr3t R4 of ot he fherngt W tchnyild, ato 1t he Apghest
° the terghgiess of "192.168.1.31" can be allocated to the terminal

T31 connected to the port P4 of the Ethernet switch 13, at
the request of the terminal T31.
[0035] FIG. 6 depicts an operation at the time of

15 distribution of an IP address by the IP-address
distribution device 21 in FIG. 4. In FIG. 6, when there is
an IP address request from the terminal Tl in FIG. 4, for
example (S21), this IP address request is transmitted to
the IP-address distribution device 21 sequentially via the

20 Ethernet switches 12 and 13. 1In this IP address request,
an IP-address request message is transmitted by broadcast.
A broadcast address is set in a distribution destination
address of this IP-address request message. A MAC address
of the terminal Tl is set in a distribution source address.

25 [00306] When the IP-address distribution device 21
receives the IP address request from the terminal T1l, the
path-information obtaining unit 2la extracts a MAC address
from this IP address request. An inquiry about which one
of the ports Pl to P4 receives this MAC address is

30 transmitted to the Ethernet switch 13 (S22). The Ethernet
switch 13 determines which one of the ports Pl to P4
receives this MAC address. When the port Pl receives the MAC

address, the Ethernet switch 13 returns to the IP-address



[0035]FIG 6 depicts an operation at the tinme of 15 distribution of
an | P address by the | P-address distribution device 21 in FIG $. In.
FIG 6, when there is an | P address request fromthe termnal TI in
FIG 4, for exam de (321), this IP addre request is transmtted to
the |1 P-address distribution device 21 sesgenti ally via the 20

Et hernet switches 1.2 and 13, In this |IP address request, an IP

- addr ess r equedtr ilpgsage des itaearisimart edidiycairigaddastt. A< moade ast

address is set i.n a distri ion, desti j.on. N of this

| P- addr ess rreeqcﬁeéLéf’tesrrgshsla?gg},&gA easdsdr@?sj)o'f the terminal Tl is set
in a distrilutizon soungemddiessdiZb{t0d36]tWmen dhe dRaddriesssceives
di stribution device 21 receives the I P address request fromthe

terninal Ti thife Mot RAGHGTSEL i loBt @ity Wi tf 2Pl actisstar Mag-ion

address fromdfis bR address request "l‘slH' Lﬁﬁ@bl‘ﬁ"h{éf@%? o tn
the ports Zleto 1-4 r'eceleves tahl S Mgcsg%ﬂrle srl{g}é{ 30 transmtted to ©
t he Et her netl Pswidicate sE3 qc8322)spoftiendet Hermet .21swi t dho k3 adet fer mmesP

whi ch f th ts 21 [ hi C add .\ h t Pi
Fecei ves thEPARE At ARSFTE Bendr ot SICH T - FBT ng 10" (RS

| P-address  tb2ndinstlr itayt iton denierirk Aanildidiigatd o thatidhe port Pi
recoi vos this MAC address 10037] When the indication that the port Pi
recei ves thid$tRACI1a¢dr éds NeS st unhd® e vhe gt resisc i st | dlut flom

5 devicey 21,.the pb] faddr eSS (gpe -tfkﬁé-ﬂ:'}gaﬂj@- P Tef8lSs hond
| P-address &ofr espon ence ti%l e 2?0. o] specV{JTy. an Itg{ add\?és:aecli%ress
response toitheérkRsaddress request fromthe termnal T1, the :[P-

dd distri i deyi 1 det ' 0t y.. to k
v ough whi CHUGRA of TNS R0 Fovt STPILD 124 T A nd I Her A & Suiteh

12 this MP. Qoaddr €8s tics plar s ethn:0Q38]sther@f ore, raneinol aikys Mac
about which one of the
address is transmitted to the Ethernet switch 12 (S24).

15 The Ethernet switch 12 determines which one of the ports Pl
to P4 of the Ethernet switch 12 receives this MAC address.
When the port Pl of the Ethernet switch 12 receives this
MAC address, the Ethernet switch 12 returns to the IP-
address distribution device 21 an indication that the port

20 Pl of the Ethernet switch 12 receives this MAC address
(S25) .

[0039] When the indication that the port Pl of the
Ethernet switch 12 receives this MAC address is returned to
the IP-address distribution device 21, the IP-address

25 specifying unit 21b specifies an IP address that
corresponds to the port number 1 of the port Pl of the
Ethernet switch 12 by referring to the IP-address
correspondence table 21c.

[0040] When the IP address that corresponds to the port

30 number 1 of the port Pl of the Ethernet switch 12 is
specified, this IP address is distributed to the terminal
Tl of the request source of an IP address (S26). According

to this distribution of an IP address, an IP-address



ports Pi to PAthe Ethernet switch 12 receives this MAC. address is
transmtted to the Ethernet switch 12 (524.) 15 The Et hernet sw tch
1.2 determ nes which one of the ports Pi. to P4 of the Ethernet
switch 12 receives this MAC address. Wen,the port Pi of the Ethernet
switch. 12 receives this MAC address, the Ethernet switch 12 returns
to the | Paddress dltribution device 21 an indication that the port 20
81 of the Eﬁﬁ@ﬁrrétbust\mncmelszarg@céiwézgatnmtmea@ &4dressdsT0$9IAMET t he

i ndi cati on that the of th her net SWIt h 12,.receives this
MAC addr ess P@ re{éuro%a; rml ?&ress strl gcuel gnl gtervj‘lbélgmﬁf t he
12- addr ess Z‘léss;ﬁeitaltflydnh%dwmdsszﬂf spec fﬂ%—%c&:ﬁre@% addrtesiuthiain message,

corresponds to the port number 1 of the port Pi of the Ethernet
switch 12 byFefeffing s etie AP Ltaddriés s ddgrsss surdends tam eoice 21

|* nAn" Waen. 1tsh%elt|:1§1dqlh%s§iltsrﬁ%tlb%@ I8SRORAS & @ ddhe fort BQnunher dp of
the port Pi et. the Ethernet. switch 12 is specified, this |IP address

i s distributddresst he stterifputalonT Heori aehé Ir eﬂqw@stlksmgscearoﬂ?araddless,

address (326). Acc rG ng,.to.this r|but|on of nLPa ress
| P-addr ess |s't%rlloﬁut%|b8ﬁltrrécss§'gécth errglr‘llsnl’?il ot hbl Ce ddrﬁ\eﬁ\%@f

addr ess of mh&che@mrmalthlls iI® seldrdyst he diistudibutdeon 1®S§‘ddtaid on
address of. this : EP-address distribution nessage, and a MAC address
of the I P-addPédd di stFeButiten (@eviice 211 F9c¢ig@s itha He address

di stribugi 0@1%9%%t%@drf%§1 eriPué%ldlr%ss addrigss, diy rr'olwl'&ﬂ 21,

device 21 distributes an IP ress, I nformation about to
term nal cf thilsi ¢ MACraddr a§s seft i c¢hhepdrit achirsedP dddrlesstgmninal T1.
distributed,is stored, [09413Wen e L ermhahie TerdiSER Y69 SAEAL
possible by using this IP address.
[0042] When the IP-address distribution device 21
15 receives again an IP address request via the port Pl of the
Ethernet switch 12 and the port P1 of the Ethernet switch
13, after the IP address corresponding to the port number 1
of the port Pl of the Ethernet switch 12 is distributed, it
is determined whether a MAC address of a distribution
20 source included in the IP address request of this time is
the same as a MAC address of a distribution source to which
the IP address is already distributed.
[0043] When the MAC address of the distribution source
included in the IP address request of this time is the same
25 as the MAC address of the distribution source to which the
IP address is already distributed, the IP address that is
already distributed is distributed to the request source of
an IP address of this time. For example, when the terminal
Tl requests an IP address again in a state that the
30 terminal Tl is connected to the port Pl of the Ethernet
switch 12 after the IP address of "192.168.1.1" is
distributed to the terminal T1 in response to the IP

address request from the terminal T1l, the IP address of



10 transmtted fromthe 12--address distribution device 21, this IP
address is set as the I P address of the terninal Ti, As a result,
comuni cations with the termnal Ti becone possible by using. this IP
address,. [0042] When the | P-address di sti%buti on device 21 1.5
receives again an | P address request via the port 21 of the Ethernet
switch 12 and the port Pi of the Ethernet switch. 1.3, after the IP
addr ess cor r'ésigorditng -t1d' tilse dpertiribmiesertol tdfe ttvemporatl Pllotadden .

Et her net sw 2 is distri it is determn et her_ a.

addr ess of a[tog)iqsfltri butel(ijloflC O%Sl{té%%célah(#dl l‘f’gleeél itr%let ﬁ/fe}\q,\%&é%(?rsesssom%e
request of thiss rtiione iics: tshersane nas waldAG radtice S efdcaredisstrd pugd oo £
source to which the IP address is already distributed [0043]Wen the
MAC addr ess "Of-St hB7i 36t i(Bdtiedit " Sodred | Gdéd IR 1P ddti ess
request . sof (tikits ithne drs dhe sane 4pias the MACaddress of tihe gy

di stribution source to which the IP address is already distributed,
the | P addr ésstehisuties altheady didstreissutted fies aditstimidsuttée tIP tddress
request. so f | P addr.ess .of .this tine, .For exa nWh t he
termnal Ti lé?légugs?t %ﬂgﬁald% éj& rersl;%uécgeéjli na Nt s Jé{?ljteed‘e’t ﬁa% ?Ehhel%?P
term nal Tladdsesennectgd tirapitedpart .thRl 10f ddie detherdipte sWd@hecd o f
after the IP _address of "192,168,1,1" is distributed to the term nal
Tl in respofdeést 6e | POAdGresd lfeqdsstir dmdthe ttémmina ! fis ivetasd

address; ©f F192:168. 4 1511 s1disst ributed L0 the terynnalpTi, 4094410

t he ot her hand, when the MAC address of the distribution source

i ncl uded i nEtthernPtaddrésy requésterofthtehild tadverdss diff f'er%htl 44 .om t'hels
MAC address of .th i stribution source,_.ta which the IF br is

N ready. dt SPbAPSRed B IR GarER A Frernt S 3 B udrss

that is alreadyedisstreichuted firsnspee ficaehinand Ttihi s WHRraddieesSeir$inal T5
distributed to the | F address request source ot. this tinme. For

exanpl e, asSGAECEREt 2. [FPePATHEISSTHL S ndte &P 0 Ff athéherffifaine s

connectygl t g, 408nPaht ol Che! RS BAM AL S lah Il LGF A 1S, an 12

address of "192,168,1,1" is distributed to the termna
response toatiheckRP addr'éd®s .feép..Aest” fisomitshe ifcertrachalo Tihe Weemirhel T5,
term nal T5for example.
[0045] With this arrangement, the IP address of
"192.168.1.1" can be allocated in a fixed manner to the
20 terminal T1 that is connected to the port Pl of the
Ethernet switch 12, even when the Ethernet switches 12 and
13 as plural Ethernet switches are present between the IP-
address distribution device 21 and the terminal T1.
Therefore, it is possible to prevent allocation of an IP
25 address different from an IP address that is allocated last
time to the terminal Tl connected to the port Pl of the
Ethernet switch 12. Consequently, the terminal T1 can be
efficiently operated on a fixed communication network.
[0046] Incidentally, the IP-address distribution device
30 21 can be used in place of a DHCP server, and the terminals
Tl to T4, T11l, T21, and T31 can be operated as DHCP clients.
[0047] In addition, IP addresses that correspond to a

part of the ports Pl to P4 of the Ethernet switch 12 or a



requests an | P aedress via the port Pi of the Ethernet switch. 12 and
the port Pi of. the Ethernet swtch 13, an -1P address of

'192,168,1,5" is distributee to the termnal T5, for exanple, Wth
this arrangenent, the Il address of "192 168,1,1" can be allocated in
a fixed manner to the 20 termnal T1. that is connected to the port

Pi of the Ethernet switch 12, even when the Ethernet switches 12 and
13 as pl ur aPagthefnéheswiotrclied late prieséntthisettvderntete sk tchaddt essn be

di stributi on, [ 21 and the termnal T1. Therefore, .it. |
D351 bl 6. 10 SFRubRE A IBoat fon CoF TN e SoTAaHPeRe Tt SPEAE s din
| F addr ess thatocbs sablfoeatad Pl ast threane kieo cahe Heerudanalfoll t¢annecded
to the port PI of the Ethernet switch 12. Consequently: the term nal

T1 can he efffcPentPy Fdpéfatéd on a fixed communication network,

(0046; | nci depbakhyrhtihe LRnaddress di stribution device 30 21 can be
use& in place of a 3809 server, and the termnals Tl to T4, ILI,.

T21, ane T31 canfBé.operat edbascBROPagiricents, a BOOLTEItI caddintf ignjrdtHon
addresses that _correspone te.a, part: 0l the ports 8l .t0.94 of t.he

Et her net svmg? ch f%sgfa%atopﬁ‘tlcgf Whe Fp6res oSt td&sﬁflgfu%tlﬁ@ Hernet>!
swi tch 13 cancbedregi sbeeebhird hevbB-address cold esperdencedaleon is
21c, and protocols of a. DaCP_or the lLike can be used for the rest.

of the port&PPLied -Paln 516048} TRIAG EF0Sdi rentM (M isppg Anteger

bl ock di@gram.afi acsehenatic contigynation 0f,.8 SYstiemLt G LN A0 or o
| P-address di'stribution device 31 accordi ng to a third. enbodi nent o

t he present ticavent i 8nviesiapptiedormatElo@ managehioclves tKI32 ¢ sKivhy(dwtided
an integer 10 ecTpal ,to.or larger than 1) are provided in formatio
of a train TR ganirl: (A GPmaeT o FdAg PRy Adni T 8% IS oV dEd i n U
N-th (N is agukntegebreghal 1£@ @hahargerethhancl kand egualvda Ore-
smaller than M vohicie KN. The vehicle - information nmanaging unit
$2 can manogBfVeRPrErLen RPORFANPORNNLS Por Copediafyiary Visdsialicons ioen tron

vehi cl es; El Eo&osé%h? %RS hrogii@i%ﬂrs”%tfi We HAPALING JkiP2ddheST) the
di stribution. device 3 , the
train formation.
[0049] The IP-address distribution device 31, the
Ethernet switch 12, and the terminals Tl to T4 are provided
on a communication network having been established in an N-
20  th vehicle KN. The IP-address distribution device 31 is
connected to the terminals Tl to T4 via the Ethernet switch
12. Ethernet can be used as the communication network, for
example. A device that works based on a command signal
from the outside for operating the vehicle KN, such as a
25 door opening/closing device, a brake device, an
illumination device or an airconditioning device, for
example, can be used for the terminals Tl to T4 on the
vehicle KN.
[0050] In this case, the IP-address distribution device
30 31 is connected to a port PO of the Ethernet switch 12, and
the terminals Tl to T4 are connected to the ports Pl to P4
of the Ethernet switch 12, respectively, thereby

establishing a wiring path of the communication network.



Flt hernet switch 12, and the termnals Tl to T4 are provided on a
comuni cati on network having been established in an N 20 th vehicle
KN., The 1P-address distribution device 31 is connected to the
terminals Tl to T4 via the Ethernet SV\/itf]E 12. Ethernet can be used

as the commt: nication network, for exanple. A device that works based
on a command si nal fromthe outside for operating the, vehicle KN,
such as a 2504éar opeﬁl RGILE-GSitRgTaéviove Obd Bindke devitcglaan an 1P-
illumnatio i.ce it izgni ni__d ry |

used for the ?‘2%%% e AT PAB Van Al RN T SRk
case. the | Paaddréss, d|a$1t:1r abwtehdnl@e\imderaﬁtabm @b@:@]imﬂmtgedlrilﬁi Blpardre

PO of the Ethern SwW tc thetermnals Ti :0.14 are
connected t §°FHe& 581r & ﬁ?]et 5PPE - SEhe CECASIRET 1SR O if2 3 The
respectiyel batthhQQYmgt1%ha|%|b't%Hhﬂglga uwlrtl @qap%tafal otlh® path
conmmuni cati on netwo, k A path -infommation obt ai ni ng
unit. 3la, &ﬁfPPmata@ﬁe@§ §bQC|CWﬁW@l@@|tth®1@etafl@rlkTtb@didrr@s@hes a
corresponde I hi_¢ ionf ormat ion uni.t
31d are pr oglggegg?ngtoﬁé%ﬁ}%gg ?le\gg dt relsﬁutl gfé%de\“ o .rkﬂ%gpanch

pat h-i nf or rrahifommabtlahhbbgaummgSimlo:am 1abtcainn opatal ni pfaaratn fanrneft ion
the comuni c ti gn network. that. reaches a request, source of an -IP

addr ess. FoP ex ﬁpF@mupﬁgaﬁépﬁ‘ DREGPREL PN 1oL INg Sum - B raesr of

obtai n pat hchaf geABEheR afy+ cbie 100Uk ¢akinahiRel WOMA DV dNWEL 1019 @& e
port nunber of 10 the Ethernet switch. 12 that trahsmts a MAC

address. of reAecpéqaestcsoaifcenofl Fapddpegddr e§$e ’Pl@éll\ﬂém-dlreformatlon

-informatio in n 31d ca obt ain velc nformatlo for
speci fyi ng gbgg‘%uﬁ?ﬂ gh l3t1\(}le Cl éj%ltﬁl Phd s & r?eﬁn}aotnl i n{I

t he comuni eptet:ﬁnﬁyﬁlat;war koks teshablfi she@dhiclhke ihP thd&r%ddf &&Srmatlon
specifying unit 31b can specify- an EP address to be distributed th
t he request l§oHPé€hth§nCPFﬂm&H&Fééiéonbé@éﬂ’oéﬂf pat B Staceriratdon tha heb -

conmunicat i gpgRetwotkeand the vghiche i n rgg;te'cqrf COF HESRORASNGE ¢ 1

rel ati onshi ps between the path i1 nfor matl on of the comuni cation
net wor k anddiPtributed to the request source of an IP address, based

on path information of the communication network and the
vehicle information. Correspondence relationships between
the path information of the communication network and IP

20 addresses that are determined corresponding to a position
of a vehicle can be registered in the IP-address
correspondence table 3lc.
[0052] FIG. 8 is an example of contents of the IP-
address correspondence table 31c in FIG. 7. In FIG. 8,

25 assume that the IP-address distribution device 31 is
arranged in the N-th vehicle KN and that port numbers of
the ports Pl to P4 of the Ethernet switch 12 are 1 to 4,
respectively. 1In this case, mutually different IP
addresses are registered corresponding to a number N of the

30 vehicle KN and the port numbers 1 to 4, respectively, in
the IP-address correspondence table 3lc.
[0053] In the vehicle KN, an IP address of "192.168.N.1"

can be allocated to the terminal T1 connected to the port



20 addresses that are determ ned corresponding to a position of a
vehicle can be registered in the TO address correspondence table 3lc.
[ 0052] 015. O is an exanple of. contents of the IP - address
correspondence table 31c in FIG 7. In Jgg 0, 25 assure that the

| P-address distribution dewice O arranged in the N-th vehicle KN
and that. port. nunbers of the ports Pl to P4 of the Ethernet sw tch
12 are 1 toP4, orfespecipio\rel yumbore rt Ri, s ad;aszc@e rxmqumlsltyqf ftﬂerémrmjlrFal T1.
addr essee are r |st res ondj n 30

vehi cl e KN. T&nd hé(eg‘ E‘ ri% Lfesrse$ ec 9\?6 %t hgan be
| P- addr ess @Qtlbeam@ad%c@hbalaleenﬁhgl [f00%3 e thel \tQhItCHee ]déh&t am dJdP
address of "192.168.N.1" can be allocated to the term nal

connect ed t EPPh@OFST PUTPETOF t RE poft TRaMser 19t th@néetréﬁﬁ’é‘é{ Tf the
termnals  pthe yehicl gll\llfl\% nahpl B P 1888, £0f 1'9192,cH6 & Nw2'- gan,be

allocated to the termn connected to the port P2 of the port
nunber 2, atlflbeatequést tok thentiewm Mal cmeeIcrt&a toche heelpicadte BKMofan

| P addr ess "192"168. N, 3 can be Iocat ed to rm nal

connect ed tgLFhé’oﬁ&r Pufﬂge&f %t'hél%p5 fté:?let ﬁf@%ﬁﬁést bf tHe
term nal. 13nhel Rehhelvelingl enl SN, a@rarlel?;sa@@r €399 20f1 681,92,4226 &N, 4 can
be allocated to the term nal 14 connected to the port P4 of 10 the

port nunber 24logetere tpegliestesfinge tTélr rﬁOﬁlalleC’F,s [foos4leFiIpg Lt ¢4 of
depi ct s, @n. tﬁeegétrltoﬂuﬁlbefrh% tiee qf, di %Utd;o’{h%f I;;aefhr!ip ddrgss by
S 31 | n FLU"9:

the | P-addres i'stribution device when t he
vehi cl e -i nfloOAEti on Eﬁﬂng|9nglepmctts321m pElrGt it raansmet s ik wehi cl e

i nf ormati on. t he vehicl e---i_nformati on _obtaini upnjt 31d. IP
hdr cases t i Leo PR BinG s 3 NE SERRacS o STt arte g st or ed

in the 13--addressueoohespondence tablre31le forrd hedqord, nmdersd to
4, respectively, For exanple, when the |P-address distri ‘buti on devi ce

Sl 20 di striBhtederPnigdresses Mo el nCommini Gat iion Fét wor Ko 1o Srhiet s
Veh'CIQ! aggég%igtﬁe ?E@%E o%SQ%thtov%%ﬁ %ﬁq f gﬁg JHao(ﬁgﬁﬂf%

are registere ress correspon nce lC f

port nunbersnltt@ld, nespectiwveky 33@) correspond to the vehicle
information are registered in the IP-address correspondence
table 31c for the port numbers 1 to 4, respectively. For
example, when the IP-address distribution device 31

20 distributes IP addresses to the communication network of
the vehicle KN, IP addresses that correspond to the number
N of the vehicle KN are registered in the IP-address
correspondence table 31c for the port numbers 1 to 4,
respectively (S30).

25 [0055] When there is an IP address request from the
terminal T1 in FIG. 7 (S31), the IP address request is
transmitted to the IP-address distribution device 31 via
the Ethernet switch 12. In this IP address request, an IP-
address request message is transmitted by broadcast. A

30 broadcast address is set in a distribution destination
address of this IP-address request message. A MAC address
of the terminal Tl is set in a distribution source address.

[0056] When the IP-address distribution device 31



25[ 0055] When there is an | P address request fromthe term nal TI

In FIG 7(53:1). the IP address request is transmtted to the

| P-address digrribution device 3.1 via the Ethernet switch 12. In
this I P address request, an I P - address.fequest nessage is
transmtted by broedcast, A 30 broadcast address is set in. a

di stributien destination address of this |P-address reqeest npssage.
A MAC addr esscsfiveige ther Mithalddiresiss reestudaat & miirsthtiebutdon rsourtle, the

address, [0 0\ t he .I.Pmaddr.ess .di stri.butj.on. device 31 ceives
The TP adir Sob aaUSat e i L Tav iR At TEY (HE s B e
obt ai ni ng. uhicn 3hd seZtlr aeidy e VAG cadditess A amdiirsy I addressch one
reguest. An inquiry about which one of the ports Pi to P4 receives

this addreedfi $16t PoAdH thled @ &% FEBINE NS I SWACCRIPAISSSCis | 2.),

The Ethesnet: SWistGh 12 detf e res which Qne of theonts Rind a:34 net
receives this MAC address, \Wen the port Pi receives the MAC address,

t he Et her netswswictic i 21 2letetnvine st orhtilpd [oR e cefd dhes ditst rElbuta ot

devi ce 31. i_ndi_cati an . e port 10Pl .receives...this MAC

addr ess (SB%%.Ce[lff(?g?f\%ésntb{A?eai r‘%ieé%‘t‘i pr‘f’.:lh at'§ B Por'tt PiCFEcEi Ve e
this MAC address didserset, urned o et Bvaddiress diesstydriduticon device

31, the :LP-address specifying. unit 311) specifies an | P _address

that corr espoRdS Sto tivé Trtibe PN 6 itdte Meitc i@ ¢t He qortthe port

number 1o of phecRQlity Bl Y FRIeLING L0 ()l P- - address
correspondence table 31c. 100581Wen. the | P address that.

corresponds [005t/He nuifben Nhef itlde orehionl &M drick tvertpgrlt maurdbiered

of the port 21 i pecified, .this |P address is djstrjbuted to the 20
Cerm nal T20p PRSP REHISEE dGures Brahad RS dreea8hs Ao g
to this di steivbdi gn,ofhan Ilpl?-a@@dre%%s,sp@&ilféri@cilﬂﬁafs531dj SHd HutioN an
message is transmtted by uhicast. A MAC address of: the termnal Ti

is set in thE AFSEFPBution FOSERRONG dddridss rofaei ¢ IPTHA digescle
d'Str'bﬁi'ORNnﬁﬁaaQﬁe port number 1 of the port Pl, by referring to

the IP-address correspondence table 3lc.
[0058] When the IP address that corresponds to the
number N of the vehicle KN and the port number 1 of the
port Pl is specified, this IP address is distributed to the
20 terminal T1 of the request source of the IP address (S34).
According to this distribution of an IP address, an IP-
address distribution message is transmitted by unicast. A
MAC address of the terminal Tl is set in the distribution
destination address of this IP-address distribution message,
25 and a MAC address of the IP-address distribution device 31
is set in the distribution source address. When the IP-
address distribution device 31 distributes an IP address,
information about to which terminal of which MAC address of
which port this IP address is distributed is stored.
30 [0059] When the terminal Tl receives the IP address
transmitted from the IP-address distribution device 31,
this IP address is set as the IP address of the terminal T1.

As a result, communications with the terminal Tl become



25 and. a MAC address of the | P-address distribution device 31 is set
in the distribution source address, Wet). the acidness i
distribution. device 31 distributes an | P. address, information about
to which term nal of which MAC address oi whi ch port this |IP address
is distributed is. stored, 30[ 00591Wen %e termnal TI receives the
| P address transmtted fromthe 12-address distribution device 31,
this | P addpessibdesety asinhe thPsaddr edslretss.the termnal Ti. As a.

result, co | tion i t he _t erm l. I

using. this P BCSadr ot H0BE61 e LERG®! P Adareus e CEr Bt o
device 31 reeeev39sag@bﬁnaahPI@ddﬁ@&@sﬁeqeqabstlalbhehpopbﬂ% raf dfhehe
Et her net smﬁtﬁh 12 after the | P address corresponding to 5 the port.

number 1 of B @rBSFtSﬁFtFQ dPsBrithat éde it P§d§§§§rﬁpﬁéﬁsﬂﬂﬂ§#ﬂ%

MAC addresstat @ogltsmm%@&»l an sounee phrel wded i Ialfst&eclho\ét%%ﬂr 6SS ig
request of this tine is the sane as a MAC address of a. di stribution

souxoe to mﬁﬁ@hrmheeﬂPWéédhé§5a|¥A§Iﬁddd?8§|Qﬁrﬁbdu@drlQMﬂmmnuaNuyce
the MAC addygss gl ot bg distrbbution source inclyded in the 1R 3ddress,

request of me’is e saffe as the dress of
di stributioassaurpe tadwhisehotthe HEsaddbaiaomss@h&e@dycdm&hkﬁbuﬂﬁde
the IP address that (is already distributed is distributed to the

request soufter§fS155aRFPdddFéss TP UERPs time. Eor ezenple, when

the term nalodi1fequeghsnanybPyaddress again Lt'?leadsits%trqbtuh‘,altont fg%urce
terminal Ti is connected to the port Pi of the Ethernet swtch

after the | Pnaddredsiof tht132, 262 rNst" riesiudisst pifbathed ttomehd s the same

term nal . TI r to th 2 dr. requeet fr
Lorm nal 1175 hle] BRESARGCESsE B2 5Dt By aRE BER 4G R st 3F 13, the
t er m nal Tlxpoaaakéastme athendhandstwhentkhe MAC address<efs tdeit is

di stribution_source included in the |IP address request of this tine
i s differentlFPafvt HESMAEPHEEFeds 6fistrébuted to the request source of

15 an IP address of this time. For example, when the terminal
Tl requests an IP address again in a state that the
terminal T1 is connected to the port Pl of the Ethernet
switch 12 after the IP address of "192.168.N.1" is
distributed to the terminal Tl in response to the IP

20 address request from the terminal T1, the IP address of
"192.168.N.1" is distributed to the terminal T1 again.
[0062] On the other hand, when the MAC address of the
distribution source included in the IP address request of
this time is different from the MAC address of the

25 distribution source to which the IP address is already
distributed, the IP address different from the IP address
that is already distributed is specified, and this IP
address is distributed to the IP address request source of
this time. For example, assume that a terminal T5 instead

30 of the terminal T1 is connected to the port Pl of the
Ethernet switch 12 after the IP address of "192.168.N.1" is
distributed to the terminal Tl in response to the IP

address request from the terminal Tl1. When the terminal TS5



25 distribution source to which the IP address is already
distributed, the IP address different tramthe |IP address that is
already distributed is specified, and this IP address is distribnted
to the | P address request. source of thi §Oti me_ For exanpl e, assune
that a termnal 15 instead. 30 of the termnal TI is connected to the
port Pi of the Ethernet switch. 12 after the | P address. of

"192, 16B. N. Feduesdisstari bt edldue tsher tdertfinalortTPl i édporiseéra onehe

| P address r t from.t te i.nal- 1.1, ,terminal 15, 2
requests an S?@’Lta drlez'rs’srg\ﬂ g%t ﬁedc{goersts %If oﬁ%%e%'rﬁéﬁetlssvﬁjt%hrﬂkft%% e
| P addr ess afhe' ¥92ntiGhaN 55,1 ot siqanipiteed to the termnal. T5, for

exanple, [00 ith this arrangenent, the HT address of
5"192, 168. N, [%%’]G\éﬁn. bdiaN ddated TENIEXErnitia TH eSS Ghnect ed

to the port 'Rboofi.cet.he 1Bt hernele sWildht 2 dd @ d i BNeF that is
Therefore, it is possible to prevent allocation of an | P address
different fromr@ster addrigss pafatPli o faltlitocdttéedrast tviitecht old hien a

termnal. TL. to 10 t ort. .P1L of the Ethernet swtch 12.
Consequentl#:lxg%?ﬁl%g]thlee%ﬁ of the oelferﬁ nlécl i oS kiElc ett%éjﬁelyeara%r ess
of "192. 168.aN1btaits cal lodcatred rcanidhe sspetificatntTheref ore, 18 tad@ress
sufficient that aonly _a specific conmand signal that corresponds tO

the functi o 6f tife tlemiad s agitvént it U5tHe I Eddies st bfconnected to

"1.92. 168. Nithe 204 i JrS (M MISCEsRar ¥ulid ¢ Ve al lcgommnd, sjgnal s
to the I P address. As a result, the |oad appdl ed on. the
fer.)...c. AfmactTioncand Béer eéduredial] 0064]Byaldioddtd g |aRicadty esses

to the term,nal,s T T4 .in fixed nner, even when,a. Jlarrl .
occurs in thg@fo 1\-/EIeBh'it[\]glle RN, aia}Tloﬁ gtée $EadP 7 Geterit ne lt{lef%ﬁ#?re’ o
position. The kRfaddriess dinsitridduty en gevice Skeamhe dsathl nchpl ace
of a OHCP server, and the termnals Ti. to T4 can be operated as

DB132 cl i ent&ITEGOSVICP taddhes e atHaty ¢t ridspdifd i ad par tiofdthen to
15 the IP address of "192.168.N.1", and it is not necessary to

give all command signals to the IP address. As a result,
the load applied on the terminal Tl can be reduced.
[0064] By allocating IP addresses to the terminals T1 to
T4 in a fixed manner, even when a fault occurs in the

20 vehicle KN, it becomes easy to determine a fault position.
The IP-address distribution device 31 can be used in place
of a DHCP server, and the terminals Tl to T4 can be
operated as DHCP clients.
[0065] IP addresses that correspond to a part of the

25 ports Pl to P4 of the Ethernet switch 12 can be registered
in the IP-address correspondence table 31c, and protocols
of DHCP or the like can be used for the rest of the ports
P1 to P4.
[0066] Fourth embodiment

30 FIG. 10 is a block diagram of a schematic
configuration of a system to which an IP-address
distribution device 41 according to a third embodiment of

the present invention is applied. 1In FIG. 10, the IP-



ports Pl to P4 of the Ethernet switch 12 can be registered in the IP
-ad4ress correspondence table 31c, and protocols of or the like can
be used for the rest of the ports Pl. to P4, [00661 Fourth enbodi nment
3010 is a bl ock ddagram of a. schenmatic E?nfiguratioh of a systemtO
whi ch an. TP -address distribution device 41 according to a third
enbodi nent of the present invention is appaied. In PiG 10, the |IP-
21 address ddsireisbutilon rdévitéerd tevtilve Btlherthet Evictrotet ¥ itardd the and
termnals 1 0 .ar rovi.ded ,on_a caommunj cation. networ.k, .The

P addr ess Gt FTLIEOT Han 06 4 T4 e omaatsd 8 the TENASH <o
T4 yda the EBeheomét. swhtech 5 abidrdsaciddentraldut i I kieyviete 4dani e used
for the comuni cati on network. [QOE7] The | P-address distribution

devi ce 41 i §908RMEECedt N8 THEFETPdS L1 the TEt HerndtiSswithaF et sinetch

the termnahs T11,0iFARLE 160NRQEEM L0 Lhe pPYLSy Riot @ R4 of 10 the
Et hernet switch 12, respectively, thereby establishing a wring path
of the comusimganiicatierworek vord068] A path bl o.king unit 4la, an

| P- addr ess ibfying.unit 41b, and an | P-.addr.ess cor.respondence
table 41.c ng%BJOVidg ei#Ptﬁgdfﬁssaﬁgfggéﬁ%ﬁhﬁqqlnﬁ%%ﬁ? fgvfé% 41, 15
The path bl eckinegtednitb 4laocan pol eak tothert Heatrhs: suchrdrhat2, and the

terminals Tl to T4 are connected to the ports Pl to P4 of

10 the Ethernet switch 12, respectively, thereby establishing
a wiring path of the communication network.

[0068] A path blocking unit 4la, an IP-address
specifying unit 41b, and an IP-address correspondence table
41c are provided in the IP-address distribution device 41.

15 The path blocking unit 4l1a can block other paths such that
only a path of a communication network that reaches a
request source of an IP address is validated. The IP-
address specifying unit 41b can specify an IP address to be
distributed to the request source of an IP address, based

20 on path information of the communication network that has
been validated by the path blocking unit 41la.
Correspondence relationships between path information of
the communication network and IP addresses can be
registered in the IP-address correspondence table 4lc.

25 Contents identical to those in the IP-address
correspondence table llc in FIG. 2 can be registered in the
IP-address correspondence table 4lc.

(0069] FIG. 11 depicts an operation at the time of
distribution of an IP address by the IP-address

30 distribution device 41 in FIG. 10. In FIG. 11, assume that
IP addresses that correspond to the ports Pl to P4 of the
Ethernet switch 12, respectively, are registered in the IP-

address correspondence table 41lc, as shown in FIG. 2. The



only a path of a comuni cation network that reaches a request source
of. an IP address is validated_ The U-- address specifying unit 41b
can specify an | P address to be distributed to the reqgest source or
an. | P address, based 20 on pa-ch. inforpation of the conmunication
network. that has been validated by the path bl ocking unit 4la -
Correspondence rel ati onshi ps between path information of the

conmuni cat i pathebworckinandnlifE dddr essesucdns e Ethermedi stwertedh il to

the :[P-address cor.respondence table 4lc, %5 Cbnten%§ HP ntical to
those in t h&SPPREAPALY CorrassondenEi e Soita o UK ERat( 571 Sl 1Rt
regi stered ithet herkB- addres$ sconnespandence tahlse 14164 4)00693d4 Gxakdple,

depicts an operation at the tinme of distribution of an I F address by
the 1F-addr é$sSdilst FOBONéRatdevi PetAF ioF G PPOtS FFITG P catsdife

that |P @ddio%%%%gt hat-CGh e sRand i the nROTLS R «f och%f gz{rtta  of the

Et hernet swtch 1 reapectivey, are registered in'the
corr espondentéctrablte s4#icchad 2shawn vied iElaGed2. afthe 4422 quattwurblackiag

unit 4la. instruct e Et hernet. i tch. to sequentially validate
conmmuni cat i 8f IE‘é?uc?% %E&tp8ﬁﬁﬁ %ﬁe %gutﬁ@db%%t§a§1%gb%gfc stien “that
comati, i ni cabem(:94tat344)" ofabnigxamel eorat 94bs comuRHEAtdan Patds
of the ports P2 to P4 can be 5 blocked such that. conmunicati ons of

only the pcilft 2rpl vef idRé eB-heffhet Padl fdipckangr eénidl iddat &M at . 544,
conmunicat i f t ts PP ; C
Cortuni el o0 gaL 0 e D0 5. B3, 14 . he ek such

are val i dat edlyTheepatth thleopkirg- Pinitto £¥a cfarnhke Eiperdredi celitych 12

repeat bl ocking such that co ni cati ons of only one of the ports P
to 14 of théTEt ﬁ&ﬂH&Pt%\ﬁnﬁéé’h%lgﬁéegequenti al l'y validated, [0070]On

the other handyowhen bhecher Bichalr Haneauests 1 R AddrLssr1 thepddsts
addrebs request: is periobically

an IP address, the IP address request is periodically

15 transmitted from the terminal Tl. 1In this IP address
request, an IP-address request message 1s transmitted by
broadcast. A broadcast address is set in a distribution
destination address of this IP-address request message, and
a MAC address of the terminal Tl is set in a distribution

20 source address.
[0071] When the terminal T1 requests an IP address when
communications of only the port Pl of the Ethernet switch
12 are validated, this IP address request is transmitted to
the IP-address distribution device 41 via the Ethernet

25 switch 12 (S42).
[0072] When the IP-address distribution device 41
receives the IP address request from the terminal T1, the
IP-address specifying unit 41b specifies an IP address that
corresponds to the port number 1 of the port P1l, by

30 referring to the IP-address correspondence table 4lc.
[0073] When the IP address that corresponds to the port
number 1 of the port Pl is specified, this IP address is

distributed to the terminal T1 of the request source of the



15 transmtted fromthe termnal TlI, In this VP address request:, an

| P-address request nassage is transmtted by broadcast, A broadcast
address is set in a. diatribution debtinatibn address of this

: [ P-address request nessage., and a MAC ﬁlgidress of the terminal Ti is
set in a distribution 20 source addrbss, When t he
termnal. Ti. requests an VP address when communications of only the
port Pi of tItPeaEtdtr@tsrrset S4si-t cick2 rarievald datied ditsirsiHut iaddressan TP

request. is nsmtted t he | P-addres i.stribution deV|ce 41 v
e Bt her nof " BRSart Ch 15 CEATF 51 Q0TS TamaT e "1 Sl ey erenit fea
di stributiony deMiceetdl reoricvesidhe sVR faddicess dfmequastTif riamdde in the
termnal Ti, the 1P -addrebs specifyi ng- unit 41b specifies an I

addr ess thatdl(%rrrl@élﬁéﬁd]s des time toort f dhithd BHarddusiss by 30
referring t@ltSQ?Clle_tqqglr &% & em%e%%l/ %fh]r% d QJ(FQt]h\éh% ddedds

address that corresponds to the port nu of the port PI is
speci fi ed, tﬂh|S§rl1IDUé£d,d>mes?@w1$ed|4§i risbuteerd itro tihee diertmiralt iHn ofouthes

request source of the ' dre Accbrding to this

di stributi oﬁ‘dﬁfregrsi’ | Pwél&&’r éé’? %}n ra? dr é%?tdﬁlg{urtllt?ﬁi (%en Y ifesshige i s
transm tteddhytuniccasts. oA MACacaddress ioff drdie tiefmamautlitd seis@dnh i n
the distribution. destination address of this | P-address 5

di stributi oﬁeﬁﬁ'slélé‘deOfaW@ltCh MAE address off WHeNM Pogddridsss IP address

di stribygiondevisgh 4l .5 set S JLhe distribution source address.
When t he | P- astd re?ss %I ster%ll but |sonr g{;vi ce 41 distributes an IP

address, infl00rrdtli on abeut the \Mmraxiintaér Minale cafi wahd ctheVAC adittesss of
}[mhlec'[]ep(r)rir ;a Qla%snﬁ;l.égggklgsto% Ihlg &% beustse%llsstrsl urteldon [cPe 74<1elvh 1, .

this IP address is set as the IP address of the terminal T1.
As a result, communications with the terminal T1 become

15 possible by using this IP address.
[0075] When the IP-address distribution device 41
receives again an IP address request via the port Pl of the
Ethernet switch 12 after the IP address corresponding to
the port number 1 of the port Pl is distributed, it is

20 determined whether a MAC address of a distribution source
included in the IP address request of this time is the same
as a MAC address of a distribution source to which the IP
address 1is already distributed.
[0076] When the MAC address of the distribution source

25 included in the IP address request of this time is the same
as the MAC address of the distribution source to which the
IP address is already distributed, the IP address that is
already distributed is distributed to the request source of
an IP address of this time. For example, when the terminal

30 Tl requests an IP address again in a state that the
terminal Tl is connected to the port Pl of the Ethernet
switch 12 after the IP address of "192.168.1.1" is

distributed to the terminal Tl in response to the IP



transml.tted fromthe | P-address distributibn device 41, this IP
address is set as the IP address of the termnal Ti. As a result,
cornmuni cations with the terrdhal. TI becone 15 possible by using.
this | P address, When the | Psaddress distribution device
41 receives again an | P address request Via the port Pi of the

Et hernet switch 12 after. the I P address correspbnding to the port
nunber | of agRgep6t treplueiss dirsty ithgt éctrniitnails T20 déteerii medlnget hef a
MAC addr ess .of,-,a-disstri-h, eti on source included in _the EP. address
request of t(%igéz'tli%r%é1i's:L tgLeS éjalr?eréstuaelgA Oa% reeécs?ro lnél_’ﬁdi st ridut’i on
source to whiooh7tthe TPnadtiess hies alaheigadwhdirs tohcdbwired .a @Al Wende
MAC address of the distribution source 25 includbd in the |IP address
request of CHPSTEPHELCS SRETSENE "ad UORE MAC taddrids $96F §3e request of

distribugi oR3QUEGE L qswlfaiiﬁffetﬂa%tl R address vz aldgady djstabut ed,

the | P address that is already distributed is distributed to the
request souréeé taflbSittl onp saddices $ cofvhtilgins thienE.P Fotd rexcanplse 2 vtvatiyt he

termnal . : (I uests.an_ | P_address in i st ate t t
termnal Ti %?ssjc-g&ri?ﬁg&% édscth 5 the 2port P dngfaflteﬁee n%t% et %esvh\lﬁ;t c%&%zess
after the |PhaddiessletadlQ2,ik68.ibuted s disglgdilfuteed tzovd heriterm nal

Ti in response to the IP 24 adhress request fromthe termnal Ti,

the | P addr 8§§16F5" 1§2 16§ ribrtecds te e Bt ed @ sthe e fthaiovgce of

again, {®07¢}, EE%thh%%rh%QQmpw%Qna%@% Craddress. .ofi fhe rs instead

di stribution source included inthe IP address request of 5 this tine
is differenpiftom themNAcladdr ess cofintelre edi Stor ittt iconr ts dur cef @D anhi ch

(he 112 20drexnelnap! LRy gt tuod i Lopdiiens 9 iderent fram,
address is distributed to the kRraddmessireguesissowcea Ofthe 1P
address request from the terminal Tl. When the terminal T5

15 requests an IP address via the port Pl of the Ethernet
switch 12, an IP address of "192.168.1.5" is distributed to
the terminal T5, for example.

[0078] With this arrangement, the IP address of
"192.168.1.1" can be allocated to the terminal Tl without

20 inquiring the Ethernet switch 12 for path information even
when the IP address that is allocated to the terminal T1 is
set again after the IP address of "192.168.1.1" is
allocated to the terminal T1l, which is connected to the
port Pl of the Ethernet switch 12. Therefore, it 1is

25 possible to prevent allocation of an IP address different
from an IP address that is allocated last time to the
terminal Tl connected to the port Pl of the Ethernet switch
12. Consequently, the terminal Tl can be efficiently
operated on a fixed communication network.

30 [0079] The IP-address distribution device 41 can be used
in place of a DHCP server, and the terminals Tl to T4 can
be operated as DHCP clients.

[(0080] IP addresses that correspond to a part of the



10 this tinme. For exanple, assune that a terminal T5 instead of the
terminal Ti is connected to the port. Pl of the Ethernet switch 12
after the IP address of '192.168,1.1" is distributed to the term nal
Tl in response to the | P address request !f%romthe termnal Ti_ Wen
the termnal. T5 15 requests an IP addr €83 via the port Pl of the

Et hernet.. switch 12, an. IP address of. '192,168.1,5" is distributed
t0 the termpoaltsTh 1 ftor Pdexdnphe. Ethed7i@1IWsth tthi § 2aceangpenemnrts,i sthered

| P address of "192.168,1,1" can be allaocated to.the_.term nal Ti
Wi L hout 20 Ry LR The S Sasy SP e B eR ot PO Sdihvi APAL REISOLS
even when the DRcaddresset hatkkel $aal becaked trort heet eeritnalf Thd $ats

again after the IP address of "192.168.1,1" is allocated to the
term nal Ti PlwhiccK4i-s connected CO the port. Pi of the Ethernet

switch 12. Thergfiore, 1t (i3 RASSiRI e boprEwentHalogat i-ap of; an | P
addr ess di f;Eer ent] froman IP aggr essmt hathl s al Ihocat ed | ast tll rfeat o
t he t er m nalmeThoconiectedat ahehé Ppaddrek soflitshe iButieometdesvictec 11 21as

Consequently, the term nal .TI can be efficiently operat.ed aq fixed.
communt cat | BReRoBHBTR N30 60781 THE. ZaarBes 15 SELIBE o SHOVRER 1 can
be used in pkacecofilashBBER server,. and hhectrermiRals, T heo TPA GRIY e
operated as DEMD7 clients, FOO50]|P addresses that correspond to a
part of thedigéri®upiopodprier tHe CEfh&eneteshilficRlar® @dnthe IP-
regi stered i | B- - .car dence t 10, .an ratpcol s
of "DHoD Gr PR T ke an berided For Che resl of Cthe poris BT fo pa.
5.[0081] I n thdrtedr thsémbodicient delrdwe 4A EEG bE0usadrethed aafe usi rghe

the I P-address distribution. deyice 41 has en _explained in place of
the | P adar SES2PLEPPOOLPOR T HOVACE TE7aRGwiL NTRRGC 1 oAl t or bat s vely,
the | P-addreggudicst ki bupboncdevice 41l can be used in place of the IP-
10 address distribution device 21 in FIG 4, and the | Paddress

di stribution088¢%ilce 4&scanrbeinsedaborg, pltace 15 adlaelsp- gddriesdution
diStribH%iOgeg?ggcgcgérdEHngg’t%eiquﬁgﬁkahnégakh%%pkght%istribute an
IP address by relating the IP address to a physical wiring
path on a network, and is suitable for a method for
allocating the same IP address to a terminal that is
connected again to the same position on a communication
20 network.
Reference Signs List
[0083] 11, 21, 31, 41 TIP-ADDRESS DISTRIBUTION DEVICE
1la, 2la, 3la PATH-INFORMATION OBTAINING UNIT
11b, 21b, 31b, 41b IP-ADDRESS SPECIFYING UNIT
25 1lc, 21lc, 31lc, 41lc IP-ADDRESS CORRESPONDENCE TABLE
12, 13 ETHERNET SWITCH
P1 to P5 PORT
Tl to T4, T11l, T21, T31 TERMINAL
31d VEHICLE-INFORMATION OBTAINING UNIT
30 32 VEHICLE-INFORMATION MANAGING UNIT
4la PATH BLOCKING UNIT
K1l to KM VEHICLE



[ 0082] As expl ai ned above, the |IP-address distribution 15 device
acobrdind to the present invention can distribute an |IF address by
relating the IF address to a physical wiring path on a. network, and.
is suitable for a nethod for allocating Lpe sane | P address to a.
termnal that is connected again to the sanme position on a

communi cation 20 network. ReferenceSigns List [0083]11, 21, 31, 41

| N- ADDRESS DI STRI BUTI ON DEVI CE ha, 21a¢LB1HSPATH | NFORVATI ON

OBTAI NI NG UIYIC'E liib,;,21h, 31b, 41b | N-ADDRESS SPECI FYING UNI T 25hi c,
21c, 3lc, 4l1c Pl 66RESS CORRESPONDENCE TABLE 12, 13 ETHERNET SW TCH
Pl. to Ph PORT Tiart a PFddktks Bkt ridL tEERMAINAL c3ldomprising:

VEHI CLE- | NFORMATI ON OBTAI NI NG UNI T 3032 VEHI CLE- | NFORMATI ON MANAG NG
UNI T 415 PATH. BEOBRI‘NGONICTRICOSVERItGLE 1nge unit that obtains a piece

5 of path information indicating a physical connection
configuration of a communication network that reaches a
terminal as a request source of an IP address;

an IP-address specifying unit that specifies an IP
address to be distributed to the request source based on a
10 piece of path information of the communication network; and
an IP-address correspondence table in which
correspondence relationships between pieces of path
information of the communication network and IP addresses
are registered, wherein
15 the path-information obtaining unit obtains the path
information by inquiring a port number of the Ethernet
{registered trademark) switch that has transmitted a MAC
address of the request source, and
the IP-address specifying unit, when specifying an IP
20 address corresponding to the path information of the
communication network based on a result of referring to the
IP-address correspondence table, specifies and distributes
an IP address, which is different from an IP address of a
terminal to which the IP address is already distributed, at
25 a response to an IP address request from a terminal that is
connected to an identical path and has a MAC address
different from a MAC address of the terminal to which the
IP address is already distributed.
[Claim 2]
30 An IP-address distribution device comprising:
a path-information obtaining unit that obtains a piece

of path information of a communication network that reaches



CLAIM5S [ClaimV; An |P-address distribution device conprising:

a pat hai nformation obtaining unit. that obtains a piece of path
information indicating a physical connection configuration of a
comuni cati on network that reaches a tergz ,1 as a request source
of an IP add..r:..ss;;.! an | P-address speC|fy|nb unit. that
specifies an | P address to be distributed to the request source based
on a 10 pie@er@Qu$§¢hSdunK@¥nﬁtE@nl@faUWee@@nnuningtion

DEtS 7,,..1;, and ess responden ae_.i.n which
i o i i R

correspondence rgdatléﬁéﬁ'ﬁg or me

t he communi eathiien enen\waraandnl and@p@%ief@mrge ar @giss_tte_roed ofwnefvgiincle
| St he pat h-informati on obtaining unit. obtains the patb. information
by i nqui ri ngRadTRPFR2th@RbEE 6f TreRe Efhatie (thegicsreygd cation

tradenisti. hgt§wgkcqstggka%qg transmtted. a MAC address of the
t og-Jost source, and the |P- Sdreas speci fying unit, when specifying

an | P 20 addressa@oﬂﬁe@@dm@SWQsp@cuﬁ31p@tmnuﬁ(mnan|ameqﬁfnd&ean Ip
connunicatio netmork d on.a result referring t0O t

| P- addr ess 8 Fr&ss oﬁ&e% %ﬁgﬁﬁé%ugﬁchP'%?eaﬁﬁqﬁgﬁﬁwﬁﬁﬂﬂﬁseﬁ?ﬁﬁg 2n e
address, whpghcis onl bhenent rbremannl T raddice ssm@fund derimale thas whi Gy

the IP address is alraady distributed, at 25 a. response Loan IF
addr ess reqU&8E Clfom a CLERNIRS) . aHat i s connected to an identi cal

path andhhas a MAG addr %%%g@'sf E%&‘%’étsglon%l@nc% 54%%1 address, jof, the

termnal to which the IP adbress is ready stribute a request
source of amokPecagdnessice relataomsﬂm@lsehermmemtpl@we@btodi matgh unit

et oot el 13 ¥Sil ol ¢ Lntor el on Lor sBseL Ly g, @ posld L0 o8 e
network is @ﬁb@bbkéha@termlned corresponding to a position of the
vehicle are registered, wherein
15 the IP-address specifying unit, when specifying an IP
address corresponding to the path information of the
communication network and a position of the vehicle based
on a result of referring to the IP-address correspondence
table, specifies and distributes an IP address, which is
20 different from an IP address of a terminal to which the IP
address is already distributed, at a response to an IP
address request from a terminal that is connected to an
identical path and has a MAC address different from a MAC
address of the terminal to which the IP address is already
25 distributed.
[Claim 3]
An IP-address distribution method comprising:
a step in which a piece of path information of a
communication network, the path information indicating a
30 physical connection configuration, that reaches a terminal
as a request source of an IP address is obtained by

inquiring a port number of an Ethernet (registered



an | P-address specifying unit that specifies an | P address to be
distributed to the request source based on a piece of path

i nformati on of the comruni cation network and vehicle informtion.;
and 10an L--- address correspondence tab i n which correspondence
rel ati onshi ps between pieces of path informati on of the commrunication
network and | P addresses that are determ ned corresponding to a
posi ti on of tirkelevelsikd| evartelr égiest eredsmitier @i MACL 5idve gsP- addrigss

speci fyi ng i speci fyin I_.LP_address _corresponding to the
pat h. infor%%ﬁ%gﬁwgggﬁﬁggbéﬁ%ﬁﬁgbg?}gﬁ'ﬁg?ﬁhrfuﬁﬁd a position of the

Yehi ci e based onaastesulitn ehircef emr g adeihe tPeaddicesssponds to the
correspondence tabl e, squifies and distributes an I P address, which

is 20 diffePeftCe PEmPaRNTI Prdddréss oof 4. Hhér MU NGaltiodh HHe/qPx is

address is abteady di $hislkbuted,s kAt %%%%%ﬂi%ga'{o! RAdd eS%iress
request froma. termnal that is connected to an identical path and

has a M AC addiresyodidehercemtabfleomia. wHMACh addresycofdante trerld tiaingtoips
whi ch t he Ib-t%gg5es§ekssa%gead h25 'str%bute%ﬁ.k%eMégﬁ%£ﬁ¥E y

1. 2- address di $tribttion. mét k6d citmI a5t S S e a.” 'step

in which a. npiteee kobnpatilp iaaieErREison.re0freay iGaMAH, CatHearz inet wor K,

the path information indicating a 20 physical connection

configuration, tRhat tfeache® &%t ePFicAdlYiag &he dduestisaircéof L fan | P

address) 4 s ghhakned %kiicﬁaqqisr NG 3 ROKL - Rpher of a%ﬂirl:et%ercﬁeta

;registered tradama.nk) switch that transmts a M-AC address of

t he, requestesoaneé ob thechPtaddi@ssiddames is alaestdgp distwhilphtedn is
| P address that .correspands to.the pjece of path informti of .t he
comnthicatﬁgﬁcﬁgﬁﬁgrﬁ%%%%%séﬁé%wgﬁgha%a?e&%%?QQS%WEQHﬂn(ﬁguaé%ﬁ§§%g
to an | ?!-- regddeesseonr espendence table,id oMl LOrdLSPONARNGE cal

rel ationshi ps between pieces of path information of the
coR, di uui t cREfenanet WeEk 2aidCl Pdadasess sid fare e disterre 1AGRsIE ©8s of

15 the terminal to which the IP address is already distributed.
[Claim 4]

An IP-address distribution method comprising:

a step in which a piece of path information of a
communication network that reaches a request source of an

20 IP address is obtained;

a step in which a position of a vehicle in a formation
of a train in which the communication network is
established is specified; and

a step in which an IP address that corresponds to the

25 piece of path information of the communication network and
a position of the vehicle is specified based on a result of
referring to an IP-address correspondence table, in which
correspondence relationships between pieces of path
information of the communication network and IP addresses

30 that are determined corresponding to the position of the

vehicle are registered, wherein



in the step of specifying the IP addres:::, an |IP 10 address, which
is different froman IP address of a termnal to which the UP address
is already distributed, is specified and distrib,cted at. a response
to an I P address reghest froma term nal %hat is connected to an
identical. path and has a MAC address. dffferent froma MAC address
of 15 the terndnal to which the IP address is already distributed. An
] : P-addr ess di st rinbdfiebls trpt kdd spemirfiysingg tdestlép adungssch aan pilece of

path informatjon of a_ . .CO i cation network tha reacheh a
request souPEEIEF San Yo6iP &@d%l%@n&b&é:ioﬁb&rf 8 W % é’%ei%

which. a posietrimana10fca wrehirclted np adaidmt iibh Lfready alisd &, is
the comuni cation network is established is specified; and a step in
whi ch an :t speciddees snchatl séariledisohds o 1P I PiteceTofl hardriress

| nf or Mt on afy, Lhe GRINUNICALIAR NG |k AR MRANI 1N & {dinrica)
vehicle is specified based on a result of referring to an | P-address
cor r espondepeaeht allde haisn amviAch aclorreessp anderoeirtel fatdmos MASS dobtnveen of
pi eces of path. infaormation bf, the c nj cation network,. and IP

addr esses B%BFhéFrgP@ggeF€¥ﬁﬁ 3&%” L5 o % e Pos Y i D of TR hesd-
vehi cl e axe registered, wherein 2C in the step of spncifying
the I P address, an. I P addreps, which i5 different froman |IP address
of atermnal to which the IP address is already distributpd, is
specified and distributed at a response to an | P address 5 reonept
froma termnal that is connected to an identiopi path and has a MAC
address differert froma MAC address of the termnal to which the IP
addrpss is already distributed.



