1 DESCRI PTI ON | P- ADDRESS DI STRI BUTI ON DEVI CE AND | P- ADDRESS DI STRI BUTI ON
METHOD Fi el d 5[ 0001] The present invention relates to an | P-address

di stribution device and an | P-address distribution nethod, nore
specifically, to a nethod for distributing an I P address that is specified
corresponding to a network path. Backgr dund 10[ 0002] TCP/ I P has been known
as a communi cati on protocol on Ethernet (registered trademark). In the
TCP/ 1P, an I P address is used as immromn}imm\?f or identifying a term naI on

Et her net, agﬁ this I.P address_is_uni q\tielgé al |l ocated to each termnal.

met hod for FEBQWSE\I Pbeakf hgl 87 | PR 5Chdefi lesst - %W%S$SD%S%%¥%%%I@%r
giving an | P address to a term nal whi;tey@voi ding duplication, recording
this IP address in a recording device within the term nal, and readi ng out

t he recordéddlR address at a tine of activati on [0003]As a nmethod for
determp 4,P ad ss of a.20 term.nal its t here . nmet hod of
using a reaerse addrg[ghs %esol St o V5T ot ool 8¢ I3I§) FOTRE IiXRﬁ%ldgeﬁsprot ocol
for inquiridgtanduR iaddress dehatncc ey asperds e a:MACiaddress rea nphysi cal
address on Ethernet) of the termnal itself. Accordi n% to the RARP, when a
MAC addr es€\%F tHE 35 &ridivnaltd Es@othiost Brogaddastadita"RARP dérver on a

networ k responds; d he J:P;address.-;The %%R%sb%nﬁﬁk, %'V%,%%%Mo nquiLiRg an 1P

address when a device that does not have an external storage device is
connect ed tFecakgrstansy k. [0004] I n the HARP, a BOOTP (BOOTstrap Protocol) and

a 30 (%’baz o HQ[%LP/ m%ll ug}atl on Igrot ocol) ar e al, S9 tised in _sonme cases
to deal’with rJ]robl em'i KBONHAFEs §e s B NHICEH 28 e B PeSFandi ng
MAC addr essri StWrﬁterQ@gU&t@i’é@n&Qa%mfaﬁﬂt RARR ns ehverrcgan phe shandl ed (Non
Patent 2 Literature 1).
address is used as information for identifyving a terminal
on Ethernet, and this IP address is uniguely allocated to
each terminal. As a method for uniguely 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 1P address of a
20  terminal itself, there is a method of using a reverse
address resolution protocol (RARP). The RARP is a protocol
for inguiring an IP address that corresponds te 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 1P address when a device that does not have an
external storage device 1s connected to a network.
[0004) In the RARP, a BOOTP {(BOOTstrap Prctocol) 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 i1s registered in

advance To the RARP server can be handled (Non Patent



Citation List Non Patent Literature [0005] Non Patent Literature 1: Dougl as
E. Coner, 5 Internetworking with TCP/IP, Vol. 1, 4th Edition, August 2008,
KYORI TSU SHUPPAN Summary Techni cal Probl em [ 0006] However, according to the
conventional technique 10 nenti oned abo%e, an | P address is allocated
depending on a MAC address unique to a termnal that requests an IP
address, wi thout depending on a wiring path of a comruni cati on network.
Ther ef or e, laftteeratarrel P)address X is allocated to a termnal Athat is
connected to a.certai.n 15 specific position on the comuni cation network,
an | P addr és$ ‘@ fer’dnt fromthe IP address X can be al so allocated to
the term nalsrApahent hg «tet-mnal A that is connected to the sane position
on the comuni cation network requests an | P address again. Consequently,
this has a [200rlobl eMcor Fgéwertatiing ra tirsubl:e Domddpér at-i A§™EWe terminal A

[0007] The present,nyvention nas RBeen,achi evad hn view-qfi the above ..
probl ens, and an obj ect oF t'he present i'nvention is to obtain an 'P-addr ess
di stri buti abidevik@®randvarsHuNraddr ess di stribution net hod capabl e of 25
distributing an I P address by relating the IP address to a physical wring
path on a K. Solution to Problem [0008] To sol ve the probl ens above
and achi eveanQbjectp.0f,it-he present invention, an | P-address distribution
device 30 according to the present invention including: a path-information
obt ai ni ng Uti&l&lhat &lPaEivies  a FpiceceE iofg pat i henfcornmeniterrisdditeatinigua

fgm ﬁg{u e Gy GO QuUral 19N 9fy,8 LomunihGall Qn nefyorkthat, reaches a
MAC address unigue to a terminal that requests an IP
address, without depending on a wiring path cof 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 pcsition on the communication network
requests an IP address again. Ccnsequently, this has a

20 problem of generating a trouble in operating the terminal A,
[CCCT] 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 1P address to a
physical wiring path on a network.

Solution to Prcblem
10008] To sclve the problems above and achieve an object
cof the present invention, an IP-address distributicon desvice

30 according to the present invention including: a path-
information obtaining unit that cobtains a piece of path
information indicating a physical connection configuration

of a communication network that reaches a terminal as a



3 request source of an IP address; and an | P-address specifying unit that
specifies an I P address to be distributed to the request source based on a
pi ece of path information of the comuni cation network. 5 Advant ageous

Ef fects of Invention [0009] According to the present invention, it is
possible to distribute an | P address byiﬁelating the IP address to a
physical wiring path on a network. 10 Brief Description of Draw ngs

[ 0010] FI G redws=st blaokdidgraamicf aldehaenating conflifgucdatieas of a systemto
whi ch an | P-address distribution device 11 accordin% to a first enbodi nent

of the prestt®] i G & 5p I SREE 18 @R 2 H £9A FERall €%f contents of
an 13- addr esissconfeskondensg tabl e dilcdndd Gaska BhGa $ideRi ¢irs Ay
operation at the tinme of distribution of an I P address by the 13-address
di stri buti omidgeiade orl din FeGeommpP@Riagion ingtardsikock di agram of a
schemat k.c configuration of a systemto which an 13-address distribution
device 21 according to a second enbodi nent of the present invention is
applied. AdvantageoufFliGrdrtiss can Eexamlierof contents of an 13-address 25
correspondence table 21c in FIG 4. FIG 6 depicts an operation at the tinme
of [0009] According to the present invention, it is
possible to distribute an IP address by relating the IP
address to a physical wiring path on a network.
10  Brief Description of Drawings
[0C10] FIG, 1 is a block diagram ¢f 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 1l¢ in FIG. 1.
FIG., 3 depicts an coperation 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 distributicn 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 depiclts an operation at the time of
distribution of an IF 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



distribution of an IF address by the | F-address distribution device 21 in
FIG 4. FIG 7 is a block diagramof a schematic configuration 30 of a
systemto which an | F-address distribution device 31 according to a third
enbodi nent of the present invention is gpplied. FIG 8 is an exanple of
contents of an | F-address 4 corresponden*ce table 31c in FIG 7. FIG 9
depicts an operation at the tinme of distribution of an I P address by the

| F- addr ess dairstasbutdeoredevibde 31d ArFIFGG.7.7.5FI G 10 is a bl ock di agram of

a schematic configuration . of a systemta which an |F-address distribution
devi ce 41 accor&%l%g féo SRS 2o rr‘ﬁ?ﬁtono@?% ﬁg‘epﬁéggnpfi nvention is

applied. FlGsddHepist $ @r0per aldor at hhe i me-akigl@sdi stribution of an
| F address by the | F-address distribution device 41 in FIG 10. Description

of Enbodi nehitss IGorE]cEx éepliacy dntiedififént § -of an | F-address distribution
ge“ ce according. Lo thhe jresent, hnvantjan, ‘é‘!‘f’ o Js%h%ﬁu?%’i%' ai ned bel ow in
etail with reference to the acconpanyi ng drawi ngs.” Thé present invention
is not |imdeed itom rtdte cemaagdiamentss.em to which an IP-address
distribution device 41 according to a third embodiment of
the present invention is applied.
FIG. 11 depicts an operation at the time of
10 distribution of an IP address by the IP-address
distribution device 41 in FIG. 10.
Description of Embodiments
[0011] Exemplary embodiments of an IP-address
distribution device according to the present invention will
15 be explained below in detail with reference to the
accompanying drawings. The present invention i1s not
limited to the embodiments.
[0012] First embodiment
FIG. 1 is a block diagram of a schematic configquration
20  of a system to which an IP-address distribution device 11
according to a first embodiment of the present invention is
applied. In 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 T1 to T4 via the
Ethernet switch 12. Ethernet can be used as the
communication network, for example.
10013] The IP-address distribution device 11 is
connected to a port P00 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



[0012] First enbodinment FIG 1 is a block diagramof a schematic
configuration 20 of a systemto which an | F-address distribution device 11
according to a first enbodi nent of the present invention is applied. In
FIG 1, the |IF-address distribution device 11, an Ethernet switch 12, and
termnals Ti to T4 are provided on a communi cat i on network, and the

| F-address distribution 25 device 11 is connected to the termnals Ti to T4
vi a the Et hermetetsawinticts i dit MOnetddoan sbeassed ad ithe coemminitbat i on
network, for exanple. [0013] The | F-address distribution device 11 is
connect ed tQ?%¥ﬁ£Eﬁ 0’6 the Ethernet switch 12, and the 30 terninals Ti
to 14 are camnected o RS it 4@ Rbofrihe Brhermat swist chnlZp-
respectively, thereby éstablishing a wiring path of the comunication

net wor k. Theldadfer iate Sviticly 1midan loperate aas & -swWidrélisng hub on Et her net,
and 5 gan rmne | C i.ch e-of .t rts PO to
P4. [00%4]5&%%6ﬁﬂkﬁ¥%¥ﬁ% ?5%'%%?%?%?ﬁéagﬁ?$%%%h,l%ht%%-lga F@ggggpecifying
unit 11b, ahittan dutiaddress dz cdr.r espendente itghireztliconacetpriodinded i n t he
| P-address distribution device 11. The path-information obtaining unit 1la

can obt ai n Patth %4 sratatatd 18F REtd! cdrhAimiaddtato R tnet\fo et GPdaches a

request sourge,ofy amdF addness.s R @R e dath-inf.ogmtion
obtaining unit Ila can 10 obtain paf% f the conmuni cati on

information o
net wor k by Fawuzényg ca porg oabibem fofreie OBt drtgatn igw tiehi 112 ehatent ransnits

a MAC §gdre§§;of th§j{%gHﬁﬁ%E§purce f .an | E addre%%: The IF-ng;ess

specifylng({nn%lQIH§ can speci fﬁgh t%ﬁbfé@?“?ﬁ‘ﬁ%‘é?%f%?ﬁﬁ?bd o t he

request souneiiofiman d by afddiess chased myhdhe tpathi g armathizan of the
conmmruni cati on network. Correspondence rel ationshi ps between path
i nf or mat i orF G FHe T Mt G&tIEF hetfwdrie it taddresSeScam Bé regi stered

in the |F'%QQH%%%LCOWQQ§@ﬁﬂgﬁﬂﬁﬁﬁ%@@ﬁ%égy§ing unit 1lb can specify an

IP address to be distributed fto the request scurce of an 1P

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
11c.

20 [0015] FIG., 2 is an example of ceontents of the IP-
address correspondence table 1llc in FIG. 1. In 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 1lc.

{0016} An 1P address of "192.1¢8.1.1" can be allocated
to the terminal T1 connected to the port Pl of the port
number 1, at the reguest 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 fTerminal T3 cennected to the port

?3 of the port number 3, at the requesit of the terminal T3.



20[0015]FIG 2 is an exanple of contents of the |IF- address correspondence
table 11c in FIG 1. In FIG 2, when port nunbers of the ports Pl to P4 of
the Ethernet switch 12 are 1 to 4, respectively, nmutually different IF
addresses are registered corresponding to the port nunbers 25 1 to 4, in
the | F-address correspondence table 11c® [ 0016] An | P address of
"192.168.1.1" can be allocated to the termnal Ti connected to the port Pl
of the portAmurberddlesat ctthe Irvggquest. 10fi "t hent ermzidbciitedAnol Ehaddr ess of

"192.168. 1. 2" can be allocated to the term nal T2 30 connected to the port
P2 of the pertiog SRR Fequdst Tor T AY Cdr T RaPOTS. RTEEE Addr bt

of "192.16&1.3c Ganphealdrogated Lo :the tgrm nal T3 connected to the port
P3 of the port nunmber 3, at the request of the termnal T3. 6 An IP

address of ['0192]168. £14". canlayé cdlsl eeatred red Lohe stteitimiendlin®4 odonnect ed to
the port P4, .qf, .t. rt er. 4, the.re st..of the term nal T4.
[0017]F%Ci%ggﬁé%gﬁ?gggh(%%gghgfbﬁdggefgebyi%é%oFPSaggggﬁﬁbution of an IP
addr ess by dike diPraddresisvdicst nitbuti encdevi.ce thl 51 .FBG whenl RhEFG 13, when
there is an IP address request fromthe termnal Ti in FIG 1, for exanple
(S11), thi €1 Paddiiesss & b $Fatds feed 06 't He I'P- dddreds for

di stributi e device st vi aplihe 1B hernel 10 swdeh s 12 /hn L hig P addr ess
request, an | P-address request nessage is transmtted by broaé%ast. A

br oadcast addr dss aidsireets idd s& rdicstidicbutdieon cgedtli wati ahcaddhessiedf this

| P- addr gss 1 equest message. .A MAC address of the term.mnal Tl is set in a
distri%ﬁtigﬁgggﬁrég'adggegg}sl‘[Oﬁfg?ﬁwgnrﬁﬁgeﬁ Ja&&régéagﬁgFﬁﬁbution

devi ce 11 rrecgiewes rdiealRR address smaquest ofr emckhe atser.m pak rbad ke
pat h-i nformation obtaining unit |la extracts a MAC address fromthis IP
addr ess reGEESCSSAR S AGH 'Y &b WRRPER Lofe S6F tERa 6t $9PF s P4 recei ves

this MC address s e Liansilbed 10 Lhe Eheiast suleh 12 (312). The

Et hernet swi tch 12 determ nes whi ch one “of e ports P1 to P4 receives this
MAC addr esgerWienlt A4 por tseRl imeeeidies rtilhve tNAC address addresEt.hernet switch

é(zjr ,: et yé ns [tO% 1%*]6 | P%in%rne 'sﬁ% ediI%twraid%%teis%n ddl%;\gr%% u%]i o%n dierx]rdlic%atli 10n that the

receives the IP address reguest from the terminal Tl, the
path-information obtaining unit 1lla extracts a MAC address
from this IP address reguest. An inguiry 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 Ethernst switch 12 returns to the Ip-
address distribution device 11 an indication that the port

25 P1 receives this MAC address (S513).
[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 1l1b specifies an
IP address that corresponds to the port number 1 of the

30  port Pl, by referring to the IP-address correspondence
table 1llc.
t0C20] When the IP address that corresponds to the port

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



25P1 receives this MAC address (313). [0019] When the indication that the
port Pl receives this MAC address is returned to the |P-address
distribution device 11, the | P-address specifying unit 11b specifies an IP
address that corresponds to the port nunber 1 of the 30 port Pl, by
referring to the | P-address corresponder?ce table 11c. [0020] When the IP
address that corresponds to the port nunber 1 of the port Pb is specified,
this | P addtiessiilsit el dicstutichuteachit@ 1t e todr ndhralretiuest tsherrequéstheour ce

of the IP addre S14). According to this distribution of an |P address,
an | P-addr 3335 aéfcgﬁeﬁslsou %104? ‘me g“qlélgt l'téi’n§g‘i"‘t3t @&SWL?PHJC&;S’& ofacfméFaddr ess

of the termdiales, i set-ddythe Sudistidbutdonedestienatd on addressof this
| P-address distribution nessage, and a MAC address of the |P-address
di stributi dy devigetll ifs Mét ddidnese difstthiebitsirori rsdurlde iaddieassn Wwhen t he

| P- addr ess _di J,but.i on devi.ce 11 distri butes | P _addr . nformation
about tg vm%qc%rrl%%l{elrc% r%s\%o%a\ﬁnj’l%gh aﬂt@eagd rotséfs ;%%8'1‘8 v%% i %ﬁi%%%rsts this IP
address i s disstiithutieth ins ssizefed.arfd002 Matheridrhe st erfmtmal 1TH-aceceiswes t he

| F address transmitted fromthe | F-address distribution device 11, this IF
address i s Set-FLUHEN Eeddditesd 6f° (3¢ tley mnfaldiHtriPRtAOr, spgsget |

communi cat ions- M4 h thet &l nal- sHq ReconE Nossblie, Pyeusidag his TF
address. [0022]When the | F-address distribution device 11 receives again an

| P addr ess digguedtutyisa arhd herddRe sof ittHermation about to which
10 terminal of which MAC address of which port this IP address

is distributed is stored.

[0021] When the terminal T1 receives the IP address
transmitted 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.

[C022] When the IP-address distribution device 11
receives again an IP address reguest 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 distributicn source to which the IP
address is already distributed.

25 [0023] When the MAC address of the distribution source
included in the TP 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 TP address that is
already distributed is distributed to the reqguest source of

30 an 1P address of this time. For example, when the terminal
Tl regquests an IP address again in a state that the
terminal T1 1s connected to the port Pl of the Ethernet
switch 12 after the IP address of "192.168.1.1" is



Et hernet switch 12 after the IF address corresponding to 20 the port nunber
1 of the port Pl is distributed, it is determ ned whether a MAC address of
a distribution source included in the | P address request of this tinme is
the sanme as a MAC address of a distributjon source to which the |IF address
is already distributed. 25[0023] When thé MAC address of the distribution
source included in the | F address request of this tine is the sane as the
MAC addr essiioft it tird butd drersourede Ttlo iwhirelspiche el Ecaddreeds i s al ready
di stributed he I F address that is already djstributed is distributed to
the request® ¥0Urte SIS0 an 4B ddt ™9 dhi's t iTHE. [For9%&Rs €5 when t he

termnal Tivrequests an |k address agal id i staif rhatrit hegtigrmnal Ti is
connected to the port Pl of the Ethernet switch 12 after the |IF address of
"192. 168. 1. 100344l 8 dirstitidouwtdtn diarkk tdrafi ddle MAG pddespense ttéethe | F

addr ess.r equ f.ram t he 1 nal LE a f " 1AM s
distri bgt egﬁt 0 rtlhl%ﬁtle%r!r:’isnéﬁqc‘rlgl q%g%l-ur?ecf ggbﬁh&qﬁg%%dtr%esrs hjr%%d"]eg%néor? the MAC
address of trhies 5 idisstird bitfi iresauroen newuded igddhed Bfaddreess request of
this tine iqﬁ_i different fromthe MAC address of the distribution source to

whi ch the IF SddiBds s SV DirdthGhdted, L& REdTe Siddrfeds ihdFer ent from

the | P addrgss tihaled$ alieady Qistdd dWietderiPatidd &the and 4his dF 10
address is distributed to the I P address request source of this tinme. For

exanpl e, adsuite itshatl meadsr il r IFB1 gtk tiead rofc itfhedermmicndlh iF T connect ed
to the,port of . t.he Ethernet. switch, 12 ter. the I F address of -
"192. 1%@ 1.a1CJ'DGJr|esSSdi‘}S rqE Slr}trelgwttoe hteO {]Cehren‘iﬁgala TG res uoensste 0 e OI'fP 15
addr ess request fimem t et eningdle, Tias en drhe tergdmalnalb Tequestss@an | F
address via the port P1 of the Ethernet switch 12, an | F address of

2
"192. 168. 1.5" i€ distHinsut &d 6 WO TR AIC TS 5 texdnpife.t0025] Wt h
this arrangeneit,e he,l{addr egs of Vﬁ% J‘i'gfz'a]cﬁﬁcejsdslnoicaﬂé}ﬁ @ld acated Lo the

term nal Ti lin a fixed manner even en the 1F address that 1s allocated to
t he term nali<Tirilsitsat tagdilre dfdmrindie MF iaddreegsreofe "OZHEGEEL. 1" is

allocated to,the termnal, Ti that is connect to_the rt P1L of th

2t hor beC vttt e TSR i and e SRS e e B e e of
an | F addr essp@idderanti f rom.and Riaddnespdhatpi s aldiecatigddrast tine to
the terminal Ti that is connected to the port Pl of the Ethernet swtch 12.
Consequent 157+ tHe Yt4r mihalP Hde@s e fef Hi%) rftd L -operidt el B i Utisged ©
communi cat i.op, r}eetmrr]%l %05['0%@ ‘Iét}gan{&eqddr ess distribution device 11 can be

used
[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 T1 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 T1 to T4 can
be operated as DHCP clients.

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



in place of a DHCP server, and the termnals Ti to T4 can be operated as
DHCP clients. [0027] 1 F addresses that correspond to a part of the 9 ports
P1 to P4 of the Ethernet switch 12 can be registered in the | F-address
correspondence table 11c, and protocols of a DHCP or the |ike can be used
for the rest of the ports P1 to P4. 5[0(?28] Second enbodi nment FIG 4
is a block diagram of a schematic configuration of a systemto which an

| P- addr ess sty idduticor?deni gén 2 Etaccoredi rg ittaha 18ecaend bentrediirertreaf t he

present invention is applied. In FIG 4, the |FE-address distribution device
D051 ¢ he T HePhat” G s o ERP OIS Cgit (EST e Pk 8 F40ORiE o1,
and T31 are;provided On & aMMUNiCat ien Retweidk. 1The LR+addr 3% ports

distribution device 21 is connected to the termnals Tl to T4 sequentially
via the EtHerriét W tches 13 and 12, and is al so connected to the termnals

T11, T21, 1! 1. Vi : rnet swtch 13. Ethernet can be used as
t he conéuni@atl ngﬁé(]actov\év{oafl?, %oaﬁ%%%écrrpl e. [0029] The | P-address distribution

device 21 is cormiert ed it=0 s Haerdk RO =efradrhe fEtsherdretmasvict elon3.quAapart PO of
the Ethernet_switch 12 is connected to the port, Pld,g 20 the Ethernet

switch 13. °fhé (RSl HALCor2l Y@ drsess & omiected™ d4HéSperts P2 to
P4 of the Ehermgtyswd ¢h k3o lesReddd et oihe Heinals ThdQ 4 are

connected to the ports Pl to P4 of the Ethernet switch 12, respectively.
Wth this ary argdisi., admwiflithg dpatthcofl B scoimand Gatston 28 Ivet wervk des

est abl i shed,, The FEthernet .swi t.ches 1 nd an operate as sw-.tching hubs
on Et h%?ne?z,l'aﬁ' eca}i!r%%c?er'?leertmsﬁ“eﬁvﬁ%ec %hﬁéné%ir%ssan&ggcseé%n nﬁﬁg’u\ghl \(/;\rﬁ L}%’one
of the portisiIRO1A ,Pamaf TS own ditheret swid chesntd cand ob3 ndt030].A

pat h-information obtaining unit 2la, an |IF- 30 address specifying unit 21b,

and an | P- ddd d<5 a5Heash SHderide Utdie 1 & & Tpricvicded S5+ $hea Bhgddr ess
di stributi ondavie 3% cha paldiidhfarTaL on SRLAI M it 248 A obtain
path information of the communication 1
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 cf the Ethernet switch 12 is connected to the port Pl of
20 the Ethernet switch 13. The terminals 711, 721, and T31
are connected to the ports P2 to P4 of the Ethernet switch
13, respectively. The terminals T1 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 te P4 of its own Ethernet switches 12 and 13.
[0030] A path-information obtaining unit 2la, an IP~-
30 address specifying unit 21b, and an IP-address
correspondence table Z2lc are provided in the IP-address
distribution device 21. The path-information obtaining

unit 2la can cobtain path information of the communication



network that reaches a request source of an I P address. For exanple, the
path-information obtaining unit 2la can obtain path information of the
comuni cati on network by inquiring port nunmbers of the Ethernet switches 12
and 13 5 that transmt MAC addresses of _the request sources of |IP
addresses. The | P-address specifying unirt’ 21b can specify an | P address to
be distributed to the request source of an I P address, based on the path

i nf or mat i omafwdhe Womrundgdtdom netowrdt. Correespondende reeldatdsgnshi ps 10
bet ween path information of the conmunication network and | FE _addresses can

be registerdd i HAHE 9/P- AU CoHrESHondEh &P 1B 218 GOFL9G. 5 i s

an exanpl e @fv cont@ntis ofrdhedRn address cotfgspondence dahl s %éﬁ in FlIG
4. In FIG 5, 15 when port nunbers of the ports P1 to P4 of the Ethernet
switch 12 areultignd pardspgesiard ywof mitaaihedigtt ervdritche® dddregssdss ar e
regi st ered I . t ort_ nunbers 1 to 4 .of the port to P4
of the theér:}%{eq e%\% ch"}%% i\ﬁ}&i nahcf%geﬁ‘%ﬁsa g(tr) gtshse croerqr%eessﬁto ndence t zfoflS eleélc.

20[ 0032] Whertiqpos dseuinberse of p-tdwpord sl it oy R4y afnitthe 1 hernetpsidteh 13
are 1 to 4, respectively, and also when the Ethernet switch 12 is connected

to the port®P1Tofa3He Et Het mt Sl e d fift Jdl9 v SRYSTSer st gddrdsses
are regi stered, &orsesponding 4,0 e pant NUTELS: 2.4 &4 Of. the 25 ports P2

to P4 of the Ethernet switch 13, in the |F-address correspondence table
21c. [ 0033]|Anm i gehdriens roftwaige. 168 reldpwaterbe ald loddtwedtips he t er mi nal

Ti that i s ,cannected . to th ort. P1 of the Ethernet switch 12, .at the
reques:mof Hhe  Tet mhal Lﬁfoynawrb Gudres s G rg S e8! fef'WdcraﬁaﬁbJ]

al | ocat ed trp thwitesgdNalal b omnpaded-d themportp-Radfedhe Et hernet
swtch 12, at the regquest of the termnal T2. An |IP address of

"192. 168. 1. BTLUP B U T0CERYP t9 e terminal T3 connected 11 to the port
ngsfes;hgf EE%Q%S.S?%@%%%%Z&naf%lgacngﬁ gé(jett%%) ﬁneéét}gcrgm%{gﬂ}% I-(I:-%nnégt le(Fj) to
t he port PAdirddre Ethergmindamdaeht dl2le dild hien reiuest. ofIrt HeLG.erdyi nal T4.
15  when port numbers of the ports P1 to P4 of the Ethernet
switch 12 are 1 to 4, respectively, mutually different IP
addresses are registered corresponding to the port numbers
1 to 4 of the ports Pl to P4 of the Ethernet switch 12, in
the IP-address correspondence table 21c.
20 [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 cerresponding 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 "182.168.1.1" can be allocated
to the terminal T1 that is connected to the port Pl of the
Ethernet switch 12, at the request of the terminal T1. An
30 IP address of "192.168.1.2" can be allocated to the
terminal TZ 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



5[ 0034] Further, an I P address of "192.168.1.11" can be allocated to the
termnal 111 connected to the port P2 of the Ethernet swtch 13, at the
request of the termnal 111. An |IP address of "192.168.1.21" can be

all ocated to the term nal T21 connected #o the port P3 of the Ethernet 10
switch 13, at the request of the termnal 121. An |IF address of

"192.168.1. 31" can be allocated to the term nal 131 connected to the port
P4 of the EthémietP®W tfeh o3 that Bthe medquesti toh tie ér mhsalketBest of

[ 0035] FI G quQ% Gl n erati t ti wQfe »1 i strisbution of an IP
addr ess by t?hee -al"}tf?es?g)’pdi ;%\%r i%bq)u%dgtnr%%esviog %f%'ﬁ%'%‘ 44. %Iaﬁl EIGG 6, when
there is amlllFaddress reguesirrfimem tike doemmatale To itheFbGrtd p4f eF exanpl e
(S21), this IP aq_dt?retess request is transmtted to the |P-address

di stributi onSdei G SF §@g&éﬁ%‘t il&l] ¢ vitd S FE DG St Rdr A8 shittdRed T4-and 13.

In thisslP @ddigss requester annl Raddigss & eguestyomgsage 1ihs Lranspitted by
broadcast. A broadcast address is set Iin a distribution destination address

of this |F-addredsed dguese ressagel AINACcaddicess! ¢ tthe term ®al ofi is set
in a di stritt?]uet iEoCr}l1 ur.ce a%dr ess, 2&[ ()Eggé?] Wien the f{ E ad%r ess di;stribution

devi ce 21 receives the IF address Fequest Fromtheft & st rDal fd -

pat h-i nf or mat i10n :ehl@isy R NI .2%a .axtractsna MAG1addess fiomnkhis IF
address request. An inquiry about which one of the ports Pl to P4 receives
this MAC ad@@8ddls 130 (CaRsmttCed dt S En@Etthdrnéef dwict EFhE3NES22) . The

ELherneb SWiiGRnL3 GeLR! pieg ihleh one O, e AALHS 1B 10 Rt fpecel ves thi s
MAC address. Wen the ports Pl to P4 receive the MAC address, 'the Ethernet

switch 13 retdiass tod t"HE2.F-68.12 3dddress bdi stlrlicloatrtieoh tdevihee t2kndmnal

i ndi cation at_the port ,P1 receives thi C ress  (S23). .[0QQ37] When the
i ndi cat i onT{ at“ PRE F6Ft TP1 e &Vds Pt'ilhid:f %ﬁ@ 3% e& b Sl Srgd £4 the

| F- addr ess tGheS triddétsiton 15 eV iteerd ha 1t e 1l P- address specifying unit 21b
refers to the |P-address correspondence table 21c. To specify an IP
address in Péspdnse Fd&-hé Erdddress ogIedt ofr g tthe tdivwi wdl Ti, the

W onnesS RN TR PG TR RSy 9 o | rovor
addr ess i s dimsansmutttiect. device 21 in FIG. 4. In FIG. 6, when there is
an IP address reguest from the terminal Tl in FIG. 4, for
example (521), 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 reguest,
an IP-address request message 1s transmitied 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 [0036] When the IP-address distribution device 21
receives the IP address request from the terminal T1, the
path-information obtaining unit 2la extracts a MAC address
from this 1P address reguest. An inqguiry about which one
of the ports Pl to P4 receives this MAC address 1is
30  transmitted to the Ethernet switch 13 (822). The Ethernet
switch 13 determines which one of the ports Pl to P4
receives this MAC address. When the ports Pl to P4 receive

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



[ 0038] Therefore, an inquiry about which one of the ports P1 to P4 of the
Et hernet switch 12 receives this MAC address is transmtted to the Ethernet
switch 12 (824). 15 The Ethernet switch 12 determ nes which one of the
ports Pl to P4 of the Ethernet switch 1 ?recei ves this MAC address. Wen
the port P1 of the Ethernet switch 12 réceives this MAC address, the

Et hernet switch 12 returns to the | F-address distribution device 21 an

i ndi cati on d%ateTheliggriilag ipn gfevive Elhamemndswiatdlenl 2 hedcginpepattii s MAC
address (S25). ) . i ndj cat.ion t the port Pl of the Ethernet
switch 12 f%%eﬁ%/cgeglsvtg%slv\g Cm% d%glscgr%lsss r(esyt}'iried to the | P-address

di stributiom®EVi ce 2hert hehd Praddresis25 speaidfeyicrg tuniit 2He ispeci fies an
| P address that corresponds to the port nunmber 1 of the port P1 of the

Et hernet switt’ch % RAYEET fishd Aot 10 dddr d45 aChrresp Siddiddvtdbe 21c.
[ 0040] Waen dde dP addrigss thalg oordespondse 1o, 4 he ROt 30 Jpurher, 1 qf, the
port Pl of thel Et hernet switch 12 is speci fyitle ) tﬁLi s | P address iiogt%e

di stri but ed #-G:ddvee 2seran 1l s sRindsin dech & akdquesite .sotic e pefe idy 1eR dddr ess
(S26). Accarding to this distribution an, | P address, | P-address 13
di stributi oan(%r%:\s‘eggssag""“en i T A S 4 écﬁlebyﬁ{ﬂﬁ Y55 AE Hd i}é@s t he

term nal Titd:snigetl iTL t hehedistrddautd on destdinatdiom agdriess xaof this

13- address distribution nessage, and a MAC address of the 13-address

di stri but i ot 'FVid@ L £ 15 HECEER G The WSt IBnG o sl cacaddr é9¢  When

the | Fiaddress dist ributj Qi dey (Eech?e]rn%vt\;tswl%%%a%gﬂlps %%}Qf%h ress

i nformati on about to which term nal of ich ress Ich port this
| F addr ess iiss tWisgtaniibuteetd i s stored. [0041] When the terninal Tl receives
the | F addr 0 trgﬂjsm't ed fromthe |P-address di tributifon device 11,
this |F addressiis set 4t He 1 Fraddiess o e térmimarerer the

ports Pl to P4 of the Ethernet switch 12 receives this MAC
address is transmitted to the Ethernet switch 12 (824).

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 P1 of the Ethernet switch 12 recelves 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
(825} .

[0039) When the indication that the port P1 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
corraespondence table 21c¢.

[0040C] 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 1P address (S26). RAccording

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



As a result, conmmunications wth the termnal Ti beconme possible by using
this IP address. [0042] When the | F-address distribution device 21 15
receives again an | F address request via the port P1 of the Ethernet swtch
12 and the port Pl of the Ethernet swt 13, after the |IF address
corresponding to the port nunber 1 of t port P1 of the Ethernet switch 12
is distributed, it is determ ned whether a MAC address of a distribution 20
sour ce i ncldideldr i tive | seddreesiss rieguesti tafed fivs uniime sits t e Mddme as a MAC

addr ess of I stribution source .to..which the | F. addr.ess .is already

di stri but eda.adcﬁl()%éﬁ] en'd N WA Hddress 6t He dirst f Jﬁﬁrtfilgrlﬁtsl@ﬁ“r ce incl uded
in the | F atetessarieguesid:efs4 hifs giine is-ddier saneli2h s dhe rVie addfess of
the distribution source to which the |IF address is already di stributed, the

| F addr ess d'Hat? 'l FEHRA Wit rilsutlés i rdsst Qisre®ud dheevdggedtl source
of an |k addsess ofy, this 444181 ar exanpl & when the t I.pal, Ti. g equests
an | F address agai nn in a slt atel tdr)%t&%(he SIgjet erm r?zgl%'Ti %{hs@ncgﬁﬁegt%d to the
port Pl of adwrdEtshetingtridwittichn 12 afdeer2lt e dtf idodrees sirofl P' BORArkeS.,1. 1" i s
distributed to the termnal_ Tl in response tao the |F address request from
the term nal R HET B Auddr ess w&”ﬁﬁ %”f‘&o% T‘hjiCZ‘ §1 ABEESE ©F t he
term nal Tiwragal pord G044 Qr the@tder hand.t when dhe ME addr ess of the

di stribution source included in the | P address request of this tine is
di fferent frUifithe MAbAUd Es s comittid 5 ldimaasibias omesdut esidreashi ch the |P

addressgi s al,ea0y Qi st hut )¢ dr wfferent. fromthe IP
address that 1s al ready f?@t@%bu%ﬁ;%dlds%eg%egﬁ?sfce%,bugggﬁ ﬁiles‘;]%g z%z'dr ess is
di stri but ed-ltic tiHe ddRiraddr €ss geaquestt sountadfradd o it tkomiexdnlie,

assune that a term | T5 instead 10 of t hetltqegrm nal. TI. is connected to the

port 21 of ‘thé Erffietret SRMEH P> tartserit'the adred € lof ' REFOTE8. 1. 1" s

di stribut edhdss itthe: ter MNalg Thid respensa Lo the P address request from
the termnal Ti. Wen the termnal T5 requests an | F address via the port

P1 of the Hiferdlet 1%hsyj tidte IF-asfinase pbrst Bbugfiarhele@tiner @8t switch 13,

an | P addr f. " 68. 1. 5", i istributed.to .the.termnal_ .T5,. for

exanpl e. [%%}ﬁq\net%%fqrﬁ]lg éagnr gir%)géarsrde&%!te,sst r%téﬁljﬁsgdc}rrjgsgh@f HO .P].16E(§).f1.t%'e can
be al | ocat edtHeaxraetf iswed dranerarico trhe R20-tt enmigralt il Athatries eouinegted to
the port PI__of the Ethernet switch 12, even when the Ethernet switches 12

and 13 as piur & TEthéftet! SATARES 4198 Fresent Betiedh @ M NtF awthcasd
di stributi of 48V ¢4l AN he o liNRletTisyitch 12 is distributed, it

i1s determined whether a MAC address of a distribution

20 source included in the IP address reguest of this time is
the same as a MAC address of a distribution source to which
the 1P address is already distributed.
[0043) When the MAC address of the distribution source
included in the IP address reguest of this time is the same

25 as the MAC address of the distribution source te which the
IP address is already distributed, the IP address that is
already distributed 1s 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 te the port P1 of the Fthernet
switch 12 after the IP address of "192.168.1.1" is
distributed to the terminal Tl in response to the IP

address request from the terminal T1l, the IP address of



Therefore, it is possible to prevent allocation of an | P 25 address
different froman IP address that is allocated last tine to the termnal Ti
connected to the port Pl of the Ethernet switch 12. Consequently, the
terminal Ti can be efficiently operat ed1 n a fixed comunication network.

[ 0046] i ncidentally, the 12-address distribution device 30 21 can be used in
pl ace of a DHCP server, and the termnals Ti to T4, TII, T21, and T31 can
be oper at ed" 852 DHER ¢l T "enitss . di fi004idas daditttieort,e B raddrlés se= itrhat

correspond part of the rts.21 to P4 of .th hernet switch 12 or a
15 part of ﬁ{ﬁ)e&p]orts (%l ¥ ﬁ%%o%r t%@cfzt W&eﬁetthﬁm% Ul l?gt (r;té’&l stered
in the |P-atidriesiowordespondencediableel 21C,tand pr:oteeess g sBHE? or the

| i ke can be used for the rest of the ports Pl to P4. 5[0048] Third
enbodi nent “Pis ting ds Aiarpiodie W dgeanifct addsEsematti dGonfi guration of

a system t gy which, an J,.P-addr I, §{rd 10 j .accardi to a third
enbodi nent olf t he LSE)\{rhedsent I nc‘f/‘ezzctcgjoﬁjidskp;%!ﬁ irtep;%\qoﬁr%r—sl%él%?%qv%ﬁ les KL to
KM (Mis antigitederteid equalli edsirdsar gert fehamtl)f mume threoviifdedtidme sa

formati on aof train. A vehjcle-informtion managi hg unjt 32 is provided in
an N-th (chi}%aatar%si it earé/ye b e drggegrpet%ﬁ%ﬁjar?&l quHi® 6 or smal I er
than M vehiddre 4N isThe stehirglesd rfordmt ilgn MRNAWNG dpids 3% LAk JdTRIage

vehicle information 15 for specifying positions of the vehicles KL to KMin
the train fidrimatliigie. [ Gouojeran e address ditstt isdtdren nddvilde 3Bt aae

Et her ngy swii gh, 1 d, 1he.t erm ' L T4..ar ovi-d a
conmmuni cati on net \ibo? qla%fi ?gl glesr;]n&g!srfeacb elc}sﬁheod%h% gjr?q{\tl- \@fO%tdfhog\}eehi cle KN
The | P- addrigsse diest ravbidtdlon devitee 3hd I centictsed dd "t tieganindl's i to

T4 via the Ethernet switch 12. Ethernet .can be used as the communi cation
network, fd ls&(‘&gﬁit@ A it d THEN Anorks BadeF RS cSimtdifd '<i gnal from
the outsi deddfeaperabidia thevalLele B nSueh aswen the terminal T5
regquests an IP address via the port Pl of the Ethernet
15 switch 12 and the port Pl of the Ethernet switch 13, an IP
address of "192.168.1.5" is distributed to the terminal T5,
for example.
[0045] With this arrangement, the IP address of
"192.168.1.1" can be allocated in a fixed manner to the
20  terminal Tl that i1s 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 T1 connected to the port Pl of the
Ethernet switch 12. Conseqguently, the terminal Tl can be
efficiently operated on a fixed communication network.
[004¢6] Incidentally, the IP-address distribution device
30 21 can be used in place of a DHCP server, and the terminals
T1 to T4, T11, T21, and T31 can be operated as DHCP clients.
F0047] In addition, IP addresses that correspond to a
part of the ports Pl to P4 of the Ethernet switch 12 or a



25 door opening/cl osing device, a brake device, an illum nation device or
an airconditioning device, for exanple, can be used for the termnals Ti to
T4 on the vehicle KN. [0050]In this case, the |IP-address distribution
device 30 31 is connected to a port PO the Ethernet switch 12, and the
termnals Ti to T4 are connected to the ports P1 to P4 of the Ethernet
swtch 12, respectively, thereby establishing a wring path of the

communi cat i hrthetworhe pde-§ 005 1A Pphatdé | trifeorktatd ore tolstvaitnimg nian 3ka, an

| P- address eci fying uni.t 31b, | F- addr ess correspqgndence. .t abl e 3lc,
and a vehi cﬁ%ﬁ% %%éﬁﬂ%no#ho%t'%I?*nﬁcﬁ Ut tc%ﬁraesﬁ'oél%rrbc\ﬁp%@gj ieneztltﬁaf IPP%ddr ess
di stributi gnrdevices 3t ahed pat heiafornmtdon ebtaidd g wnide 3daCayF

obtain path information of the communication network that reaches a request
source of a4 PAddt €55.tFd4 exanpl e, the path-information obtaining unit

3la cansobt @igy gatty, 4,08 st don the communi cation network by inquiring a
port nunber?@of 82]8 the Ether ne]i sr\gl)\ngtch 12 that transmts a MAC address of

t he request sourltis of7 are |4 @ddriessi agiteen wethizc|sextianfaorinatdcor? iahtraitniarg uni t
31d can obtain vehicle infqormtion for eci fyjng a.position of a _vehicle
in the traiozrjlltl fOrat i Oh 1?91 ‘ﬁ}ﬁ%?h th %‘&%ﬁ%t#%%ﬁw i€C%dan’ shed.
The | P- 15 addressmepecid Wing dnidocdinean spaaid p-anddt addrass 4o sbe
distributed to the request source of an |F address, based on path

i nf or mat i ot AHE corfinuni Tat 1oV setweTk finda He! vidhild en nifrdrasst on.

Cor r espgndence. v el ati,onshi p. t i nf or.matian. of .th

conmmuni cati on net V\DI’%( a’hﬁ%}#}% gtg%%}gglpesgs%s%{ékl%ag lgqfaltae?f'nbl‘t(r?lneac]:']Coglr roefsp?ondi ng
to a posititoreiof. a Avehilcl el cam frermagicst erathdimd haviltF-ABddregsrovided

correspondence t ItﬁEB(:l(\f..b% 0052]FIG 8 is an exanple of contents of the IF-
addr ess correspbndente'’t aoi € 31O HHE IR 15 MG 995 Edume At t he
| F-address «liwtr ihutd.ongdevice 3laid soarranged g t henh thyvehigsl e EN and

that port numbers of the ports Pi to P4 of the Ethernet switch 12 are 1 to
4, respectiVegrnat arhingressiang rtival 33 wirf fererae [Verdddre sges arag: 1on

regiSt§5ed:§§¥r§ﬁggyggf§bté%éﬁﬂygﬂgﬂbé“éﬁetég%icles Kl to KM in the

train formation.
[C049] The IP-address distribution device 31, the
Ethernet switch 12, and the terminals T1 to T4 are provided
on a communication network having been established in an N-

20 th vehicle KN. The TIP-address distribution device 31 is
connected to the terminals T1 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 T1 to T4 on the
vehicle KN.
[(CO50] 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.



30 vehicle EN and the port nunbers 1 to 4, respectively, in the |IF-address
correspondence table 31c. [0053]In the vehicle EN, an | P address of
"192.168.N. 1" can be allocated to the term nal 11 connected to the port 17
P1 of the port nunmber 1, at the request gf the termnal Ti. In the vehicle
KN, an I P address of "192.168.N. 2" can if)e all ocated to the term nal 12
connected to the port P2 of the port nunber 2, at the request of the
terninal T2.0Q515t he A @hitdl-e rRN @ UoP atidreess ref unig2 3168. Nr3Pecan be

al l ocated t term T3 nnect.ed to the port P3 of the rt number 3,
at the requagjsc{rb%fS t%‘?(reg thgflryr%inrgalqﬂf; %Ilg)’t fre' S/Ighiac CE RN, 8K rleﬁpgg‘g\%?? of
"192. 168. N#iblears ke alddcatethitq o-He fAcerditnaln Threanneet ee ito 3the spert P4
of 10 the port nunber 4, at the request of the termnal 14. [0054]FIG 9
depi cts an FOperalScon tatt fene Riafe t6r Sdidd B it tdR o edn 8P 3addr 88§ by t he

| P- addr gss (Qisiriiyion AgVigh 234 iy G b1 Rkl G ben it he

vehicle-information managing unit 32 in FIG 7 transmts 15 vehicle
i nf or mat i onintfe e ivehicd] é-Henfopmratiiior toltraingitng initha31deakcPeaddr esses

that correspond to the vehicle infornation are reqgistered. in the_ |P-address
corresponder%c%letsécblseouffé% fooff %h p&;{@:ﬁﬁﬁber g%f €6 4P Fas fo& B7&Y.  For

exanpl e, wheir d-he: tiNraddtess idicsturiibutiion devicee a3k 20 t8i strridbuies ohP
addresses to the communi cation network of the vehicle RN, | P addresses that
cor r espond Ao e FHEREF AR TGOt e BRI by RN Garle nglgies trérréd nivabee o

| P- addf gss § nGe, - I f.or, rt nunpber t )
respec%i@velt&%{ ??gcg]%%%gc[ %SJSJSE] grggstﬁlgrte tir%%grqﬂﬁs éiddressa%rdéqe&%s:})ff rtg'r% t he

term nal TirdogueEtGsonx(c83D)f, arhd H Rdaddrsess rTeqguesthiicd eriafomnattadnt o t he

| P- addr ess di,st.ri.bution _device 31 via . the Ethernet switch 12. In this IP
addr ess red’g%?t},mélrg RSN éldE§§1rlr é’é& 10 ¥ESS4gE 1S AR @ Thy

br oadcast . A0 Ayrigadeagloaddigsed & SRhiid e 16 Sid butdion rdestdnati on
address of this |P-address request nmessage. A MAC address of the term nal
Ti is set iR ahdidt fBuiosm gomedd caddredsier | GO561PIWREN ithed-P- dddr 69s
diStri?gti%HKH§¥¥F%m%%ify§ng unit 31b can specify an IP address to be
distributed 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 infermation 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,
[CO52] FIG., 8 is an example of contents of the IP-
address correspondence table 31c¢ in FIG. 7. 1In 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. In this case, mutually different IP
addresses are registered corresponding to a number N of the
3¢  wvehicle KN and the port numbers 1 to 4, respectively, in
the IP-address correspondence table 31lc.
[0053] In the wvehicle KN, an IPF address of "19%92.168.N,1"

can be allocated to the terminal Tl connected to the port



receives the | P address request fromthe termnal Ti, the path-information
obtaining unit 3la extracts a MAC address fromthis |IP address request. An
i nqui ry about which one of the ports Pl to P4 receives this MAC address is
5 transmtted to the Ethernet switch 12.(832). The Ethernet switch 12
determ nes which one of the ports P1 to P4 receives this MAC address. Wen
the ports 31 to P4 receive the MAC address, the Ethernet swtch 12 returns
to the | Paddr eésfs tdisstaddiutivorpedei.c@t3 1 han reawdiesdt iodn thisatt etrthié ngdr £110P1

receives this C.addr ess 33).. J0057] When the indi.cation,.that the port Pl
receives tmns %C‘%gi ngLs?s Kl(N? ra)e uILPgéaéjC{résstsheOfrP—lé%drlg@silNdPStrclal?u ion devi ce
31, the | P-z@iddress:aspecitihd ngtiirda 131 speciddest an kRcagdress 2t hat
corresponds to the nunber N of the vehicle 15 KN and the port number 1 of
the port PItRHPGEf eiSE to tiie U dddiess S6r répdidnds it d8l-e 31c.

[ 0058] When e (dnaddr egs Lhat; oI espands ta dohe dumpen: N.of JLhe vehicle
KN and the port nunber 1 of the port Pl is specified, this |IP address is

di stri but edltledadieR0 o et dalrniinadf Ttheameguestd sourtde glorthé 3l Rfaddr ess
(834). Accaqrding to this distribuytion of an IP dress, .an .l Paddr ess

di stributi %nhe Sdgd e r}fisrﬁttt% By’ |Sgaﬁf.% @%&&”Fé‘sﬁof Re
term nal TitHes wotidie the dirstird biddr@s dest imatd ok saddressaef Hehi s

| P-address distribution nessage, 25 and a MAC address of the 18-address

di stributi GhdREATEE 1P itdesdte i e T SATBUtSsh tSoidEe Peddr &4s ©Awhen t he

| Paddr egs diyst rihut i.on,device qdi_striputes + R ad 1 If ormati on
about to which é[ er'mn(r?lgq of v(/niaﬁ Lﬂ&%%&ﬁ#&esgs O?‘q L\I}\}% c%qﬁ)ngr%'t%lt ﬁiﬂis' | F address
is distributdbdls st atled. Ba[pi5]sWeen dhee atteirrm nal tTie reoel wes the | F

address transmihed (Tonine LE adliess distiibuiion device SL this 1P
comuni cat icans Wit itdve deeritienals Tin begone . 19.posgi ble yndssivng this 1P
address. vehicle-information managing unit 32 in FIG. 7 transmits

15  wvehicle information to the vehicle-information obtaining
unit 3id, IP addresses that correspond to the vehicle
information are registered in the IP-address correspondence
table 3lc 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, IF addresses that correspond to the number
N of the vehicle KN are registered in the IP-address
correspondence table 31lc for the port numbers 1 to 4,
respectively (330).

25 [GO55] When there is an IP address reguest from the
terminal Tl in FIG. 7 (831), the IP address reguest is
Lransmitted to the IP-address distribution device 31 via
the Ethernet switch 12. In this IP address reguest, an IP-
address request message 1s transmitted by broadcast. A

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

[0058) When the IP-address distribution device 31



[ 0060] When the | P-address distribution device 31 receives again an |IP
address request via the port Pl of the Ethernet switch 12 after the IP
address corresponding to 5 the port nunber 1 of the port Pl is distributed,
it is determ ned whether a MAC address é)% a distribution source included in
the I P address request of this tine is the sane as a MAC address of a
distribution source to which the IP address is already distributed.

10[ 0061] Where dshev NAC Fed dirke ssicdofe stsher edivstati Butdrort rsotreceniinadl dded tine the | P

address re t of .t stlrrelsthe sane .as,.t he ddre of the
di stributi ana%oulr%%ozfmoat e e P DQdtrds € 4% & I\érAI G BHEES St he 1P

address thatrdms telready Hdtdd buteaidss di st ihufad cwdm; rweﬁu;e}ston%our ce of
15 an I P address of this time. For exanple, when the termnal Tl requests
an | P addr &8s @aitP i £istldt 4 Hacaines etrhﬁSné’iAGr|aqurecS§nﬁe€ct ed to the

port Plsof %%a’%&l@{é@ttév‘éﬁég}:%ﬂé@rm}ﬂ%h! R 23 ofy ézl%?t pG8. N 1% i's

distributed to the term nal I'n response to t 20 addr ess request
fromthe tervmtal IIZi JddterniPieadditessh afné' 192. ‘cJtﬁzBpkhﬂiis ikl dicstid buted to the

termnal Ti 2 ain. 2] t he. ot her nd, when the C address of the
di stribution source q?fﬁﬁ@gﬁ Cﬁjt%es‘vaﬁlfd} f£9 Hi% 15955 vi%s

di fferent furamuzdre MG addr ags oft Hd1e5 i stdd bMt lz@tm Qe t&éf\hﬂpch t he
| P address i s already distributed, the IP address different fromthe IP

addr ess t hatdqee s radys st esd 95 Fperi finst,cadridn finet Ereddcess i s
distribyted,to.the J R a%@rsemdea e $o £g of this tinme. For exanple,
0o

assune that a term na I nst ea € terminal Ti is connected to the
port P1 of &GféiEthernﬁtersvaecmntﬁcaa‘ttm tthead Rladdreess rif #2368, N. 1" is

distribute o t téarf{‘{n nal Ti in res onse to the IP address re uest from
the terninal” EHW] 1% erm T s e 20 dfudt U as sddr WHPT he

port Pl of dé\ﬁlc@ her neihesvﬂﬁ—%cﬂr%ssansﬂé%lmr?gs%rﬁft 392 468N Qs I8,
distributed to the termnal T5, for exanple. [0063]Wth this arrangenent,

the IP addrléésadﬁres%qulal%gq;rﬁ'smmﬁ%écalﬂfmaw@qro N hel ttéranivediicTie t hat
Ther of ofe, 11 4TS POSSiBi rB B euent: i 1'0cdts on o ar I'F dr 6Gs G 11 er ent
froman | Pﬂctdrmddtaftss S:cﬂiﬂdn;ﬁilﬁtbdc%ttatbl@ 3l-the termnal Tl connected
to [0C58] When the IP address that corresponds to the
number N of the vehicle KN and the port number 1 of the
port Pl is specifiled, 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 11
is set in the distribution source address. When the IP-
address distribution device 31 distributes an 1P address,
information about to which terminal of which MAC address of
which port this IP address is distributed is stored.
30 [C059] When the terminal T1 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



10 the port P1 of the Ethernet switch 12. Consequently, a function of the
termnal Ti to which the IP address of "192.168.1.1" is allocated can be
specified. Therefore, it is sufficient that only a specific command signal
that corresponds to the function of the.terminal Ti is given to 15the IP
address of "192.168.1.1", and it is not necessary to give all commuand
signals to the IP address. As a result, the |load applied on the termnal TI
can be redmmﬁﬁiqD®64]3ﬁkﬂ90ﬁaﬁid@IdédmmMEssest()the terminals Ti to T4

ina fixed r, even n occur.s .in.the 20 vehicl it

becones eas{/P :{é : jdet erms chjlef §%5 6h.3TFHEY Oé‘dd%'eé’slfed%ét ri bution
devi ce 31 castdierdisethdim plrace Qafdcegeladc%éqefe\ee;r wviand Hhedrer minalss tHe to T4
can be operated as DHCP clients. [0065]1P addresses that correspond to a

part of thd 5Pttt SWPI o P4 it athé et Het @&drﬁm é’rﬁ’l’]@%ﬁlcﬁ@gr égi st er ed
in the P—agsﬂerg;}%ftcw mded}cetﬁﬁgo%uﬁ gél%oc{)e ‘) D'§§P or the

| i ke can be us or t rest of ports ourth
enbodi ment B0 G irk(l wSl@a,kbalzock MhCGagraameafs @ﬁcahe:\mmnmmﬁdrgwroam@@n of a

systemto which an | P-addr trlbutlon deV|ce 41 according.to a third
orbodi ment OI A b GHE |t G T S ol T G TR0 e pemeny

address di sid labtmconacﬁg\@scse fl .o thesBtiherned swhi:ch 12, .andH hed erpm nal s
Tl to T4 are provided on a conmmuni cati on network. The | P-address

di stributi Gt cegpligabhiddtedrdache ternminals Ti to T4 via the
Et hernep swidgh 5 12 Wher}lC'tqleentl‘ﬁ%d Yoa G et (6an peysed for the . o

commm Catl on net
1nc1uded in the IP address request of this time is the same

as the MAC address of the distribution scurce to which the
IP address 1s already distributed, the IP address that is
already distributed is distributed 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 1P address of "192.168.N.1" is
distributed to the terminal Tl in response to the IP

20 address reguest from the terminal T1, the IP address of
"182.168.N,1" ig distributed to the terminal Tl 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 i1s distributed to the IP address request source of
this time. For example, assume that a terminal TS5 instead

30 of the terminal Tl is connected to the port Pl of the
Ethernet switch 12 after the IP address of "182.168.N.1" is
distributed toc the terminal T1 in response to the IP

address reguest from the terminal Tl. When the terminal T5



[ 0067] The | F-address distribution device 41 is connected to a port PO of
the Ethernet switch 12, and the termnals 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 conmmu pcati on network. [0068] A path

bl ocki ng unit 4l1a, an |IP-address specifying unit 41b, and an | F-address
correspondence table 41c are provided in the |F-address distribution device
41. 15 The patdediocki ng’ wiidrekla wan tleoglomwt her qfatths: sudtertrhat only a

pat h of a communi ian wor k that reache requyest source of an |F

address is VAt af%. afhgle% Iﬂog%aersesssoépﬁg}f@i%gm%t 1S AT SPEET v an | F
address to the: disinihut ed t ordheygquest source of an IF address, based 20
on path informati on of the conmunication network that has been validated by

the path bl ddiGhg uniti i hicorrespyidente ridlaatliforishiges betfneen pat h
i nf i on i.cati d .l . .
| nf or ki on: 0f, Lhey commun eatlon et and e addresses can e .

registered in the address correspondence ta
i denti cal twonrhosed ntd hend FaddrEds o v orree gpdndence dwablc 11x iim &1 G 2 can

be registered in the | F-address, correspondence table 41c. [0069] FIG 11
depicts an %’ﬁ%er(gt’ﬁ'weaﬁ'_tﬁg’%%%ﬂ“ di'st'rd Biﬁ%sdr?%t?f %H@deﬁf ess by the

| F- addr ess 30 dhistidbud o devigRidld iG-S dflfa H.appsue that 1TF
addresses that correspond to the ports 81 to P4 of the Ethernet switch 12,

respecti veljetaris radgiastadret Jast HelnePdddrdss teorriespodenceteablcsl 41c, as
:\r/]mp}[,m;hil ZFLt?esgpoﬁhqu pﬂ%1.E§:|kfe%r{er]cg suwr}.ittc 4]‘169 .i n%or uscettcﬁue%nhc%ﬁ/E,t r!aer net
quentially vali'date conmuni cations suc at onl'y one of the
ports Pl t o Pdtciam cohminrd dateni(r341,T1S44) wHharh exanple,address of
"192.168.1.1" is allocated can be specified. Therefore, it
is sufficient that only a specific command signal that
corresponds to the function of the terminal Tl is given to
15  the IP address of "192.168.1.1", 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.
[CO64] 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.
[00635] 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 1llc, and protocols
of DHCP or the like can be used for the rest of the ports
Pl 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-



at 341, conmunication paths of the ports P2 to P4 can be 5 bl ocked such
that communi cations of only the port Pl of the Ethernet switch 12 are

val i dat ed; at 344, conmunication paths of the ports PI, P3, and P4 can be
bl ocked such that conmuni cations of only.the port P2 of the Ethernet switch
12 are validated. The path bl ocking unit "4la can 10 periodically repeat

bl ocki ng such that communi cations of only one of the ports Pl to P4 of the
Et her net swiddesl? dret sdguenti aldyi ovmld datete FOGR0]On svhiec adt Her, heand,
when the termnal Ti req ts | P_address he | P address request is
peri odi cal I%hnélgﬁfl?nélnnsam% tﬁg% q??)ﬂrq the” tperr(?ﬁ%daei& 17 4 FYRTE P Hddt ess
request, amdR@cldr essh¢ eppiesidess ages s duansinddwed by brigadcast . A
broadcast address is set in a distribution destination address of this

| P- addr ess TEHUEstehEssagee EHd i aRC Bddresst ofia Hda értfigydietTisvisdet in
di strigbut 2 . | Ti t I P
a distrisbutipn 20soyfce. addr e%@%@{%lé’!}%é g%%frﬁrgaclé}%l requests an

addr ess when conmuni cati ons' ‘of " on e port ernet swwtch 12
are val i datedymirhi a2t RPraddrtessrirequest is transnmitted to the | N-address

distributio i ce via the Ethernet 25switch 12 (342). [0072]When the
| P- addr ess Eqési r# but id'%he 1 ngrzf’lssf YHe plYddresst request from the

termnal Tlgothe- 48 addresssspeed fyf nohdinidh A spaeiddies an 4. adgdr ess
t hat corresponds to the port nunber 1 of the port Pl, by 30 referring to
t he | N-addried§hgotresporidente bl @Ret§O073]WierPatie |1 addrigs sk hat

corr eS@@ndSt D ﬁ%ﬁ%ﬁ S cﬁ{ 117 ,Ofrésfi}?elf?é)ig\%e Ri tst?ePree%sg[: ieesdiakglhijszrfilr}%]e 23

address is distributed to the térmna e reque source
| F addr ess 4 Sd4i3)inAgeoriding ttloe tdirsndi istati bt irescvofrian | F address, an
uni cast. A MAC address of

{Eéagg; ;?f]afd(%tgﬂ gutsg_%)nﬁ%t sa@g{gq%jtsﬁ [:i%injisiir)nn‘ltidg'gt‘?b ati G Hddtess of this
| F-addr ess &l sty ution nessagsq and o MG addr ess-of s ded address
4lc are provided in the IP-address distribution device 41.

15 The path blocking unit 4la can block other paths such that
only a path of a communication network that reaches a
reguest source of an IP address is validated. The IP-
address specifying unit 41b can specify an IP address tc 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 betwsen 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 1lc in FIG. 2 can be registered in the
IP-address correspondence tabkle 41c.

[0069] FIG. 11 depicts an operation at the time of
distributicon 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 1P~

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



distribution device 41 is set in the distribution source address. Wen the
| F-address distribution device 41 distributes an | F address, infornation
about to which term nal of which MAC address of which port this |IF address
10 is distributed is stored. [0074] When,the terminal Ti receives the IF
address transmtted fromthe | F-address distribution device 41, this IF
address is set as the IF address of the termnal Ti. As a result,

comuni cat i’GH W4T HHE tBHM fale Tindecsire 159 d8dine thypwisiang 1hite | F
address. [0Q75]Mhen, it ) F-addr |, st.ribut | [ 1 receives again an
| F addr ess rqujuest viil t\}haelilport§§bng4ﬁ%%deﬂétﬁ1n%pnsg}%ﬂsv%ﬁa§h Of;%’afo ter Ot%ﬁe | F
addr ess cortrtespondinglt o:d het pont quumberichief the padd )Pl irdistamidiut,ed,

it is 20 determ.ned whet her a MAC addres f a distribution source included
in the | F atdress rediedt GiiH £a5 qfs tt%rf“e RS 4¢ aMAG &ddr 685 of a

di stribeti o sowLaesdd wiah ddendf address ds @lineady gi'q%ttr iUt gd.t e
[0076] When t he MAC address of the distribution source 25 included in the IF
addr ess reduestrIt (s ati el jare e ldattd cal tihe UG athdrexs ceft itchre

di stributi SQur ' t.he I.R addr is already distributed, .the IF
address that is a(icfreetta}%y%%gri%dt eﬁ;,i saqldalegi%ri S0t 6 ?Jg‘otcﬂ(é%ér esdltflef‘st%%é%ur ce of
an | F addr essuofmitdutsi drismenf Forl yexanple, roven dhe Heemrhraln 30 sl tegquest s

an | F addr again.i.n a state that the termnal Ti is connected to the
port Pl of The Tt Har et i ol P22 B tor e 1S addrieds offa™ 02, 168, 1. 1" | s

di stri byt edhd:a dheharminalesl Jin@sRonseH e e dfrkd saddress raquest
fromthe termnal Ti, the IP address of "192.168.1.1" is distributed to the
term nal TictHgaione [Q0tHe0padie dtthdro Handf wien Rithe rv&C addrtess 16f t he

di stributiansourge dinchuded i fhed P address request of

[0070] On the other hand, when the terminal Tl reguests
an 1P address, the IP address request is periodically

15  transmitted from the terminal Tl. In this IP address
request, an IP-address reguest message is transmitted by
broadcast. A broadcast address is set in a distribution
destination address of this IP-address reqguest message, and
a MAC address of the terminal T1 is set in a distribution

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

25 switch 12 (842).
[0072] When the IP-address distributicn device 41
receives the IP address reqguest from the terminal T1, the
IP-address specifying unit 41b specifies an IP address that
corresponds to the port number 1 of the port Pl, by

30  referring to the IP-address correspondence table 41c.
[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 Tl of the reguest source of the



5this time is different fromthe MAC address of the distribution source to
which the I P address is already distributed, the |IP address different from
the I P address that is already distributed is specified, and this IP
address is distributed to the IP addres%request source of 10 this tine.
For exanple, assume that a termnal T5 instead of the termnal Tl is
connected to the port P1 of the Ethernet switch 12 after the |IP address of
"192. 168. 1. 4" d&digst riblitled thradeding MindihiEl dis trespdnise o tehre TIFP
address re ) o] termnal 1. the termnal, T5 15 requests an

| P addr essq%/{?cgget Sré' [)gor{r PlePPla%ﬂ%]%e CEt%terrlng%isovﬂ {eh® ,e an | aéldggi’lg%sed;f

"192. 168. 1.1 wsidistri butvid taidiesd ermmimal (ESmifrerl exanpl ect Q078HW th

this arrangenent, the |IF address of "192.168.1.1" can be allocated to the
terminal Ti dewftlffoki}itlz‘él iU it Ghe BHerhétt ShitcH Praddessat h

i nf or mati ony even et he.d 2 address 1 halc isialdacated o the dgrbnal i
is set again after the IF address of "192.168.1.1" is allocated to the
term nal TI1isih dhbiorolmdated t o g retpont tPE ofi sthe Etthernetowswiet ch 12,
Therefore, it.ls. 25 passihle t revent allqcatiaqgn of an .| F address
di f ferent féréodrr%easnS ! FIC@}Je rl(gﬁshse t a_ltoamle ST 6 laqcercf‘qugtsltor} idr;jl?'lé"rltccg3 the terninal T 1
connect ed tay dthel tpards Rl afp theidfdher netrewidichnl 2hLensequentdry, the
termnal Ti_can be efficiently operated on a fixed communi cation networKk.
30[ 0079] The" G B atdr ¢¥fs "Histt iMtt it fa &F 41 icdn AsE tuded 5 d flagsrests a
DHCP sepvers, s and.t.hg, ferdmnals Ji.10 T4 can be operated as DHCP clients.
[0080] I F addresses that correspond to a part of the 25 ports Pl to P4 of

t he Et hernet®&iilt ch Wheayartse treegiistar €dl imedeherd<P-taddrigs sdthrasaspondence

tabl e 11c, ,and pr.qt.ocol.s of CP. or e like can be used for the rest of
the ports ﬁlr%noynﬁiteéipol%é)ﬂ Itr?"é[ I‘Fep”i‘aé{iﬁeﬁse gdﬁrﬁéﬂi%%\ﬂ?"ilr’?qzl%' 10, a

met hod of ugiing theiddreaddriessdi std it ian device 4l hag heanexpl ained in
place of the |P-address distribution device 11 shown in FIG 1.

Al t er nati vély @ tHSVIP addres s idiadtidrsutiion dévi de 4t redn e hgsedid n pl ace

of thejkF- pnossible by using this IP address.

[0075] When the IP-address distribution device 11
receives again an IP address reguest 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 1s already distributed.
[0076] When the MAC address of the distribution socurce

25 included in the IP address request of this time is the same
as the MAC address of the distribution source to which the
1P address is already distributed, the IP address that is
already distributed is distributed to the reguest source of
an [P address of this time. For example, when the terminal

30 T1 reguests 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 "192.168.1.1" is

distributed to the terminal T1 in response to the IP



10 address distribution device 21 in FIG 4, and the |Paddress distribution
device 41 can be used in place of the |IF-address distribution device 31 in
FIG 7. Industrial Applicability [0082] As expl ai ned above, the |F-address
distribution 15 device according to the,present invention can distribute an
| F address by relating the | F address t0 a physical wiring path on a
network, and is suitable for a nmethod for allocating the sane |IF address to
a terninal d%&icSs ohifect dd-agdine tieaheislaid ,pddiet i1oh aslr&scomfuni cat i on

20net wor k. . rence Si i.st. [ , 41 |.F- ADDRESS
DI g'eI'R\IA%[JTI m%ofé\}]eéé lh'g, g;%a!dl:ftfai[ J%%?%ql hﬁo@ﬁ%ﬁ“ﬁﬁ?&l ﬁﬁNégﬁﬁlnT 11b, 21b,
31b, 41b | P-OADDRESS SREGIHeYING &UNIFE 2511t e kte BT oAk o ABDRESS

CORRESPONDE TABLE 12, 13 ETHERNET SWTCH P1 to P5 PORT Ti to T4, Tii,
T21, T31 T C%N%Lb%ﬂd”\/@l%icﬁ- INECRIAEH AN GBFAINI REUNISE JGspiest of

VEHI CLEs| NRGRMAT! QN MANAGI NG AT #443, RAEHBLOJING NIE Kl f 0 KM VEH CLE
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

10 this time. For example, assume that a terminal T5 instead
of the terminal Tl is connected to the port Pl of the
Ethernet switch 12 after the IP address of "182.168.1.1" is
distributed to the terminal Tl in response to the IP
address request from the terminal T1. 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 T1 without

20 inguiring 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 "1982.168.,1.1" is
allocated to the terminal Tl, which is connected to the
port Pl of the Ethernet switch 12. Therefore, it is

25 possible to prevent allocation of an IP address different
from an IP address that is allocated last time to the
terminal T1 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 T1 to T4 can
be operated as DHCP clients.

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



26 CLAIM5 1. An | F-address distribution device conprising: a

pat h-informati on obtaining unit that obtains a piece of path information

i ndi cating a physical connection 5 configuration of a comrunication network
that reaches a termnal as a request soytce of an I F address; and an
| F- address specifying unit that specifiesS an |IF address to be distributed

to the request source based on a piece of path information of the
comuni cat i Hetforie B oD tiehdYiEradr e38l tdiltstlhd bui oi¢ deviicd eaccor di ng

to claiml1,, wheleif_ e -1 nformti bt.ai ni i.t .obtains the
pi ece of palt I nfor rraatclldorne%; ?%%ﬁ%gﬁgr%orﬁ%%&%n&grc’o% glaO{Jnrgjfg tl?tcl'?grsnet
swi t ch thatof ridishidrs @ndVAG laddres Heofuddie frequest eGur e th3 pthes
| F- addr ess Ig]i]stri ution device according to claim1 or 2, further

a

conpri si ng Y% Ttrdr ess correspondence 20 table in which correspondence
rel ati oashi psodet ween piegess Qf - atdhd iRt i0n.0f sthegomuni cati on

network and | F addresses are regi stered, wherein the |F-address specifying
uni t speci fi%¥gqh A wddreddie v ol drorresioridsi g iepidsce wf 4pathas _
o Lo IR ST P SRR O SIS Bt eri o
devi ce conpidwiaig:ll shown in FIG. 1. Alternatively, the IP-address
distribution device 41 can be used in place of the IP~
10 address distribution device 21 in FIG. 4, and the 1IP-
address distribution device 41 can be used in place of the
IP~address distribution device 31 in FIG. 7.
Industrial Applicability
100827 As explained above, the IP-address distribution
15 device according to the present invention can distribute 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 te the same position on a communication
20 network.
Reference Signs List
[00831 11, 21, 31, 41 IP-ADDRESS DISTRIBUTION DEVICE
lla, 2la, 3la PATH-INFCORMATION OBTAINING UNIT
1lb, 21b, 31lb, 41lb IP-ADDRESS SPECIFYING UNIT
25 lic, 21c, 3lc, 41lc TIP-ADDRESS CORRESPONDENCE TABLE
12, 13 ETHERNET SWITCH
Pl te P PORT
Tl te T4, Tii, T21, T31 TERMINAL
31d VEHICLE-INFCRMATION OBTAINING UNIT
30 32 VEHICLE-INFORMATION MANAGING UNIT
4la PATH BLOCKING UNIT
KL to KM VEHICLE



a path bl ocking unit that bl ocks other paths such that 30 only a path of a
communi cation network that reaches a request source of an |IF address is
val i dat ed; and an | F-address specifying unit that specifies an IF
address to be distributed to the request source based on a 27 piece of
path information of the communicati on network having been validated by the
path bl ocking unit. 5. The IP-address distribution device according to
claim5 4, further conprising an | P-ad#fé¥8 correspondence table in which

correspondence rgl ati I DS -t%qgg iece . pat h_inf.or.nation of the
communi cati on network an IPS;tHdEL resgbeLgdlgjﬁleﬁece{éﬁcgzl egrberd, 5 ler;qrage'i n the
| P- addr ess specid ypaigh-uini fospecidn etanidiPaddrigs $hat0 odtizchcor raspends to

a path having been validated by the path blocking unit, based on a result
of referrinyg t erhelqa%ﬁ%%%% H@%‘%ﬁ%@néﬁ"%% . ®NOATYIP addr ess

di stribati ofbdendees Coiwrd 81N Gomkas Rafthd MirRihon bt aiding.uni t that
obtains a piece of path information of a comunication network that reaches
a request soureEdf &h 4 Pemitrdssowr aretiflan | erdvatdsoy @bitdai ni ng uni t

t hat obtains vehicle,i [ f.or_.speci f.yi posi t.ion of a vehicle 20
ina formation o &aﬁ;{ r%%él% va?ﬁ%c%l()']{}ﬁ:rpgcgl%tn?%aaﬁ of encejtf\(zjﬁr‘ 9% P

est abl i shedyddrebs to @n distaddnesst speadfyingumit dhatcspesidd esy an | F
address to be distributed to the request source based on a piece of path

i nf or mat i o’ '01°% HE éb?ﬁﬁlrﬁrbgﬂ‘?wjrf& i K Nh & DEMFEHT AL ST ATOTREY -on.
10

2. The IP-address distribution device according te claim
1, wherein
the path-information obtaining unit obtains the piece
of path information by inquiring a port number of an
1> Ethernet switch that transmits a MAC address of the request

source.

3. The IP-address distribution device according to claim
1 or 2, further comprising an IP-address correspondence

20 table in which correspondence relationships between pieces
of path infermation of the communication network and IP
addresses are registered, wherein

the IP-address specifying unit specifies an IP address,

which corresponds to a plece of path informaticn of the

25 communication network, based on a result of referring to

the IP-address correspondence table.

4, An IP-address distribution device comprising:
a path blocking unit that blocks other paths such that
30 only a path of a communication network that reaches a
request source of an IPF address is validated; and
an IP-address specifying unit that specifies an IP

address to be distributed to the request source based on a



7. The I P-address distribution device according to claim®6, further
conprising an | F-address correspondence table in which correspondence

rel ati onshi ps between pieces of path 30 information of the conmmuni cation
network and | F addresses that are deteknined corresponding to a position
of the vehicle are registered, wherein the | F-address specifying unit
specifies an | F address, 28 which corresponds to a piece of path

i nf or mat i onPo¥CE hel commtini ©ER 7wt Het vibh Ko lsih o aposi @4 orprofrathe siehi cl e,

based on & fiesuhd ooy eferring.d o hend F:Addions. eqig agRqndence table. o

8. An | P-address distribution device conpri si a path bl ocking unit
t hat bl ocks other paths such that only a path of a conmunication network

t hat reaches a reque source of, an | P address is validated; 10a .
vehi cl e-i nfor rratﬁbq% Jg%faa(?%%%s Léﬁﬁtlﬁ'}?ﬂtw ﬁs%‘él%rﬁ%‘?%r HihrihatS'eh T or
speci fyisng @, posithOn @mgr vehhel £, i noadordmt i iy of s i@ dd@ide i4p i ch, the

communi cation network is established; and an | P-address specifying unit
t hat speci fiesChrcdrasanirees 1ol del distinblicadaan the requestradur ce

based on a pig . pat h. i raation. of cQo ni cati o t k. havi ng been
val i dated by t(ﬁlgn%galf b%]focql{ér)lg unlfn%ér)l%t:@)e icTe in oarnﬁgtﬂilgn%,é)%sg?elﬁwe
| P- addr ess @istredidiandewceraacording to claim 8, further conprising an

| P- addr ess corresponden table in which correspondence relationships
bet ween pi eces %é)pgfﬁ(%ﬁ?%?%ﬁﬁ%?ﬂ%?w%él%‘o%ﬁﬁﬁ%%% Het Word AmE 3P

addresses thafcrre del ganned. cof nesponding, 4 & pagi £4 o0 M 63?%%%5 vehicle

are registered, wherein - the I'P-address specifying unit specifies an IP
address, wiah dokeesbondsitio agutth drava nep belen vialjelatediby tdetpat h

bl ocki ng unj3_and. & posi o alad e, vehipl e, based on

6. An TP-address distribution device comprising:
15 a path-information obtaining unit that obtains a piece
of path information of a communication network that reaches
a reguest source of an IP address;
a vehicle-information obtaining unit that obtains
vehicle information for specifying a position of a wehicle
20 in a formation of a train in which the communication
network 1s established; and
an IP-address specifying unit that specifies an IP
address to be distributed to the request source based on a
pilece of path information of the communication network and

25 vehicle informaticn.

7. The IP~address distribution device according to claim
6, further comprising an IP-address correspondence table in
which correspondence relationships between pieces of path

30 information of the communication network and IP addresses
that are determined corresponding to a position of the
vehicle are registered, wherein

the IP-address specifying unit specifies an IP address,



a result of referring to the 18-address correspondence 30table. 10. An

| P-address distribution nethod conprising: a step in which a piece of path
information of a 29 communication network that reaches a request source of
an | P address is obtained by inquiring ggport nunber of an Ethernet switch
that transmts a MAC address of the request source of the |IP address; and
S5a step in which an | F address that corresponds to the piece of path

i nf or mat i on"Bf C¥ heC EoRPRAReat FOr? et et kot sPalgect 1 @dndased o @ esul t  of

referring toodfuh Feadfls ess. £0LRSANNARNGS: 18012, o1 Nyl ll, COTL espongence

rel ati onshi ps between pieces of pat ornation of the conmunication 10
net wor k andol F addsessest aref ¢ egist eredchd 11 PAndd fe address: giatddrbid | on

met hod conp{ciﬂ:s)' ng: a path bl ocking unit that bl ocks other paths such
that only a path of a communication network that reaches a 15 request
source of an |IF address is validated; and a step in which an | F address
that corresponds to_a path having been validated by the path blocking unit
is specifi eg' based on-atfesws tdott FEPerFP e ol e dFddyess: correspondence

table, in which gossesnondence, nelali onships, 0. betyeen, pioces of path
i nformation of the comunication network and adJ}esspes are 1egis %t ed.
12. An | F- addiess ©hisit rebut | ommmet hoot comptéisidigk that reaches a
request scurce cf an IP address is validated;
10 a vehicle-information obtaining unit that obtains
vehicle information for specifying a position of a vehicle
in a formation of a train in which the communication
network is established; and
an IP-address specifying unit that specifies an IP
15  address to be distributed to the reqguest scurce based on a
piece of path information of & communication network having
been validated by the path blocking unit and vehicle

information.

20 9. The IP-address distribution device according to claim
8, further comprising an IP-address correspondence table in
which correspondence relationships between pieces of path
information of the communication network and IP addresses
that are determined corresponding to a position of the

25 wvehicle are registered, wherein

the IP-address specifying unit specifies an IP address,
which corresponds to a path having been validated by the
path blocking unit and a position of the vehicle, based on
a result of referring to the IP-address correspondence

30 table.

10.  An IP-address distribution method comprising:

a step in which a piece of path information of a



a step in which a piece of path information of a 25 communi cati on network
that reaches a request source of an |IF address is obtained, a step in
whi ch a position of a vehicle in a formation of a train in which the
conmmuni cation network is established is gpecified; and 30a step in which an
| F address that corresponds to the piecé of path information of the

conmmuni cation network and a position of the vehicle is specified based on a
result of refreryningticoramdtaddress: cora@spordercaidsablsurbdae wi en 30

correspond e | at i onshi.ps_bet ween pi eces. of path information of the
comuni cat ?@?\ an%f%sr% fna“&ﬁ ses that &t édpc?é’[retr rﬂ%&arccﬂﬁéasrbondi ng to

the positiancifridie sehel erare registared MdIhaditdP-AddRSScquast
di stribution method comprising: a step in which other paths are bl ocked

such that oMWY @ pat Higt & watd'oh network that reaches a request
source @f an IP .4 s valsd , 40a.sten ' i¢le information
for specifying aégsgéﬁ?lodn%o}}laéaﬂ \ﬁﬁ% en ezstsf gcrﬂn%t Ygggnr%s\ﬁgﬂﬁcsaﬁr? {}ﬁlQMi ch

t he conmunixiatdorehataror kin S mwestiabdnd shed les abtraimedst iand networia ist ep in
which an | P_address, that corresponds to the validated path and the position
of the vehi®i€ s EhetiTi%ed 15 Bt o TR T8 reer rifng s e

| P-address eorregpondance dable, {0 Whiah corraspondence felationships
bet ween pieces of path information of the communication network and I P
addr esses tHHtvSHiTe et e d aidy rigsipomitigent o ft Hé g osimiven wft itdve vehi cl e

are reQbStq{§gbork and IP addresses are regilstered.

11. An IP-address distribution method comprising:
a path blocking unit that blocks other paths such that
only a path of a communication network that reaches a
15 request source of an IP address is validated; and
a step in which an IP address that corresponds to a
path having been validated by the path blocking unit is
specified based on a result of referring to an IP-address
correspondence table, in which correspondence relationships
20  between pieces of path information of the communication

network and IP addresses are reglstered.

12. An IP-address distribution method comprising:
a step in which a piece of path information of a
25 communication network that reaches a request source of an
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

30 a step in which an IP address that corresponds to the
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
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correspendence relationships between pieces of path
information of the communication network and IP addresses
that are determined corresponding to the position of the

vehicle are registered.

13. An IP-address distribution method comprising:

a step in which other paths are blcocked such that only
a path of a communication network that reaches a request
source of an IP address is validated;

a step Iin which vehicle information for specifying a
position of a vehicle in a formation of a train in which
the communication network is established is obtained; and

a step in which an IP address that corresponds to the
validated path and the 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 that are determined corresponding

to the position of the vehicle are registered.



