F0458/ 3131 -1 DESCRI PTI ON Rel ay Apparatus *159159* 5 Technical Field The
present invention relates to a relay center in a data comunication T\Estem

i n which goisygisnal connected to a network is able to conrrmm“\wwwm \a
host on either a wide area network or a closed area networ ay
center and either one of the to netwonks. Related Art Fig.1l skoews*the

configuration of a data network systemfor providing users with an
I nternet connecting service. In the system a 15 termnal 11 can establish

a dial-up connection with a gat cpPBSERTNEFIQN via a public “I\mm“md
al so establish a Point to Point Protocol (PPP) connection ammmm\“
term nal and gateway server 13. The terminal is then able to aggess the
Internet 14 through the cormuninﬁt [ OIA link in accordance with Transm ssion
Control 20 Protocol/Internet Pr oARP&EAtNP) . | n accessing a host
connected to the Internet 14, termnal 11 is able to specify the
destination host by designating the Internet Protocol address which is a

uni queq V‘“"I‘e@h‘#x@ﬁl fhereafter, referred to as wide area IP address). In
general way, however, the term nal 25 specify the destination host by the

host nane of itThe Pprepeatcnseritien tolmes e relayewentéenit e dasd nane
of the destination is designated by termnal 11, gateway server 13

transni t scammuguicationegustiimgnawhiehaddiesszinad cowen baree ned wark
Internet 14, obtains a w de area.|P address .%grres&ogdi ng to the host
Fo458/ 3131 able to communicate with a host on either a wide areéa network or

a closed area network via the relay center and either one of the

10 networks.

Related Art

Fig.1 shows the configuration of a data network system for

providing users with an Internet connecting service. In the system, a
15 terminal 11 can establish a dial-up connection with a gateway server

13 via a public network 12, and also establish a Point to Point

Protocol (PPP) connection between the terminal and gateway server

13. The terminal is then able to access the Internet 14 through the

communication link i1n accordance with Transmission Control
20 Protocol/Internet Protocol (TCP/IP).

In accessing a host connected to the Internet 14, terminal 11
is able to specify the destination host by designating the Internet
Protocol address which is a unique world-wide (hereafter, referred
to as wide area IP address). In general way, however, the terminal

25 specify the destination host by the host name of it in a
predetermined domain name system. When the host name of the
destination is designated by terminal 11, gateway server 13
transmits an inquiry regarding an IP address of the host name to the

Internet 14, obtains a wide area IP address corresponding to the host



-2 nanme, and notifies the address to termnal 11. In the case that the
corresponding wide area IP is not found, gateway server 13 notifies the
fact to tepak®aizlll. In the description, information specifying the host
is referred to as "host nanme", regardl ess of whether the 5 information

i ncl udes a domain name or not. \Wen gateway server 13 obtains a w de area
| P address in response to an inquiry including a hostnane, it correl ates
and stores the host nane and the obtained wide area |IP address in a cache

for a pregdghes andeopdievdhef address to terariaad 1Dr Ia theébsageerhati tlgpiry in
lo which the same host name is designated. Specifically, when gateway
server 13cogrespending widei asea hBlisdnat faundsigatamay sbeveaildwagtifies ver

sear ches for w de area conversion table jn,which_the host nangs. of hosts
on the | nttgﬁn&ﬁlw, terapa nlde ifﬂet Q %eéamms%s,msmnatm rsp@ﬁgf}”é%g on

and & ho. wilig BFSE IS iRl sodas HEoR) adflges TeBARAIES, bRk ticiBe? Bl "ar e
st ored iniﬁgtf’reﬂlﬁﬁlo‘?r iﬂé]ﬁ. %te?\ﬂ%\fnaﬁ‘iah‘é%e%‘t ins the wide area | P address

fromthe ta wher eas | the w de area | P address has not been stored,

the gateway ser Whenngkeway derverr Y3t bbeaigls hnwddecards 1o ackdress ime
address. 20 In the case that gateway server 13 transmts an inquiry and in

response obspdnse dormwinguimdinéludidgsa hostneme,adratretateseand deores ea
Cerver  exghf A0St hF ORIATBEAdY 9¢ REFR R HRESY 1 acerche Tod B
o the b sPREARAE gl D S Pedart B ka1 T,
s2e2. i MPPISESAE hoot asters deasgharia Speeantyspfon eolny
public netepvér 13 reodivey mnnahqéiry including a host name, the gateway
server searches for a wide area conversion table in which the host
names of hosts on the Internet 14, their wide area IP addresses, and
their expiration times are correlated (Refer to Fig.2). In the case
15 that the host name and the wide area IP address of the host
designated by the host name are stored in the table, the gateway
server obtains the wide area IP address from the table; whereas if
the wide area IP address has not been stored, the gateway server
makes an inquiry through Internet 14 to obtain the address.
20 In the case that gateway server 13 transmits an inquiry and in
response obtains a new record, it adds the new record to the wide
area conversion table. When a preset holding term for a record on
the gateway server expires, the record is deleted. A holding time is
set since a relationship between a host name and an IP address may
25 change in time.
On the other hand, a communication system as shown in Fig.
3 is generally used. In the communication system, terminal 21
establishes a dial up-connection to a remote connecting server 24

inside LAN 23 through public network 12, and terminal 21



F0458/ 3131 -3 establishes a PPP connection between the term nal and the
remote connecting server. Term nal 21 can access each host on LAN 23

t hrough t lFe4xspgusacti on thus established. In LAN 23 utilizing TCP/IP as
conmuni cation protocol, an 5 IP address identified uniquely inside LAN 23
(hereafter, referred to as closed are;_JP address) is assigned to each of
a host on LAN 23, including termnal 21 connected to the LAN. In a LAN
which is larger than a determ ned scale, a host name is provided for each

host andestabsdishes aaPRIh cdertdorion dretiveeeietheneéadimg] ahd tinstrengors to
The requirenment for namng of a host nanme is different fromthat wused in
| nt er net tonngeting isesvenaterofinal ndst can aepes’ dachr dpsitren LiANb@3uni que

inyi_nsigﬁth LQN. In a co ni cati T stemin which a destination host
i s desi gnkREQPSY ¢ er%‘i“%@%“él %%{ég - conversion table correlating
o provi ded i n TaeAd i TBZAE "BCR/IP e CURRIGH RO IO bRl A e
connecy i ngp d’en%rsspird&ﬁ?ﬁ% ul?fqu;é]guiﬂéi(bilébENN?‘H'(ﬂ%@éaﬁ'é?aﬁéef’efﬁ‘édr&ﬁs by

designating t host name. | ossibl'e to incorporate t uncti on of

both ternapatlodéd @@aalP ddirespplis 2bsignedacseachicf aihedt ole AN 28er
accesses a network using such a termnal, the_ user selects a comunication
dest i nat i oncludingytermimaladdesconnectad tizdheell ABL.whe k@ It AN uwhicbfis t he
term nal st sel ect destin tio? t el.ephone nunber, %&] I's b conveni ent
for the us¥hECrinap,a QEFEBHBCH R 8 & NI 1§ Pro¥l PHLECHNPFbvi de a

Commum SeL S yShERBIc AU oe ai i S B GEN GG RS °
routefg i STHRPEGhREhendForVEYmIREVEF dhdstr Adfe 3s different from that
used in Internet 14; and a host name of a host in LAN 23 is required
to be unique only inside the LAN. In a communication system in
which a destination host is designated by a host name, a closed area
conversion table correlating host names of hosts and closed area IP

15 addresses assigned to the hosts is provided in remote connecting
server 24 for example; and the remote connecting server processes
an inquiry about a closed area IP address by designating the host
name.

It is possible to incorporate the function of both terminal 11

20 and terminal 21 in the same terminal. When a user accesses a
network using such a terminal, the user selects a communication
destination. However, to access to the desired network, the user of
the terminal must select a destination telephone number, which is
inconvenient for the user.

25 To overcome this disadvantage, it is possible to provide a
communication system as shown in Fig.5. In this communication
system, a router 25 having a wide area IP address is provided in
LAN 23, and the router is connected to gateway server 13 through a

dedicated line 26. A terminal 51 can access either LAN 23 or



dedicated line 26. A termnal 51 can access either LAN 23 or F0458/3131 -4
Internet 14 via gateway server 13. In this case, when termnal 51 transmts
an i nquiryo4s8siggnati ng a host name of a host inside LAN 23, gateway server
13 transmts the wide area I P address of router 25 in response to the 5
inquiry. Furthernore, the packet transgitted fromternmnal 51 to gateway
server 61 will be routed inside LAN 23 on the basis of the destination
host nane designated in the packet. However, when LAN 23 provi des service

only to téntéerm@it Bilviargattwayberust 1Be accessed by ternminal 51, and access
fromlinternet |0 14 nust be precluded. [t is difficult for router 25 to
det ermi ne whet hbn dhisiccase; orwhen itermeinalnad 1 5transemes han t engiibey on

:zgei s pAeRbEnAnRECE BoghMeaharaia st insids I Mo HatWak servcrddse.
. A i | 5s

eoui oo Psapirs it SuRlsh kR TP ARAHESS Of Mty o Zhoswbisd BOLfHe, 'S

f unct i ns iihaxs. AFaFARAbCIo MO pAtkeAIAM HiRHOfroHh bfindal |51 28 ti on,

since a packet “sent I nt'ernet 14 to LAN 23 runs | cat ed

l'ine, thegatewayl server 61 saillde zoatéddnsidefLAN &3 dedilnabadid iofethds t hat
LAN 23 uses for 20 providing the service to termnal 51 increases. Thus,

as shown destingtin host namedasignated anridet pagkeR3 and gateway server 61
et s L 0 0 LI AT B o LS o
cccess {1 fiuter Puistbel Sebeleolt kb1 hARCE S Tl Puk g 2,
tnggzgtL tef]tlh;grégg\!; b’ét ﬁfete%'lﬁéedl Htagdr @iTFi dult F RSP FouRef 25 ho | déerind N 2
whether an access-origin is terminal 51 or another terminal on the
Internet. Because, the packet routed from gateway server 13 to
router 25 is a packet in accordance with TCP/IP, to be able to
receive access from terminal 51 while precluding access from
15 Internet 14, router 25 is required to have highly enhanced function,
and the execution of such functions place a great burden on an
administrator of LAN 23. In addition, since a packet sent from the
Internet 14 to LAN 23 runs through dedicated line, there is also a
disadvantage that traffic of dedicated line 26 that LAN 23 uses for
20 providing the service to terminal 51 increases.

Thus, as shown in Fig 6, it is possible to connect LAN 23 and
gateway server 61 that has the function of the host inside LAN 23 in
addition to the function of gateway server 13 through a dedicated
line, and to perform access from terminal 51 to LAN 23 within a

25 closed area. When terminal 51 inquires about the host name of a
host inside LAN 23, gateway server 61 transmits its own wide area
IP address in response to the inquiry. In a subsequent access, the
packets transmitted from terminal 51 to gateway server 61 will be

routed inside LAN 23, including the gateway server, on the basis of



packets transmtted fromtermnal 51 to gateway server 61 will be routed

I nside LAN 23, including the gateway server, on the basis of F0458/3131 -5
t he desti paisggmsniost nanme designated in the packets. In this system since
gateway server 61 rejects an access fromthe Internet 14 to LAN 23, the
avai |l abl e band of dedicated line 26 wikl_not be narrowed as a result of
access fromlilnternet 14. Further, since 5 gateway server 61 can determ ne
whet her such access is from termnal 51 or froma termnal on Internet 14,

there is gge fadiddtion et uawaesmm@em thenpacketsidnentss, s ydremy obl em
in the conmmunication systemshown in Fig.6 is that the tine it takes to

sol ve an simge rgateiay sarhost6hanpectsoamhaoccm from the Hhotersetsl4 A0 23 or

the Interpet_14. Mre specgjfically, n respondjng to _the inquiry, not
only a sekAN 0234 the d’é’ad féalecdmsdspg dedieate Jing’ 26 gvill AQsshe ar ea

server obartEPedsad aTReHRCsCHr cbBY B PRBRTAR 1A cRAFuRE, PEITEY
Vet On iy PIRFY EF 61r%ﬁy AABPRAEU Sy BRler ISR Ceck 48 Sk LY |

|nformat|§n serxyl ce to a user osing a burden on th

service ptenmhitedl 61 8P fﬁbﬂﬁ@dt&mﬁlaﬂe@nﬂ)hhe@néﬂ 1 ethéret iy aboaeddaf@a
network and wi de area network are included. The rel ay apparatus of the

present i highly enhaocpd asescss dantrolcom'runl cation systemin which a
i ther a wi do SHEREEROMe BFOBISTE 161 o0 MBRTHERUG S YHE T BTER Cent er
and eit hehg"&?:? thhf $he ¥ i Bakes to solve an inquiry about a host name
10 when terminal 51 accesses LAN 23 or the Internet 14. More
specifically, when responding to the inquiry, not only a search of a
wide area conversion table, but also of a closed area conversion
table is required, and thus a processing demand on gateway server
61 increases.
15
Disclosure of Invention

An object of the present invention is to provide a relay
apparatus that provides a high quality information service to a user
without imposing a burden on the information service provider of

20 closed area network even when both closed area network and wide
area network are included.

The relay apparatus of the present invention comprises a data
communication system in which a terminal connected to a network
is able to communicate with a host on either a wide area network or

25 a closed area network via the relay center and either one of the
networks.

The relay apparatus in the present invention provides (a) a
storage unit for storing a primary conversion table having a record

correlating a hostname of a host on the wide area network with a



The rel ay apparatus in the present invention provides (a) a storage unit
for storing a prinmary conversion table having a record correlating a

host nane gbh4ss/fu33t on the wi de area network with a F0458/ 3131 -6 w de area
address and a record correlating a hostnane of a host on the closed area
network with a closed area network idegtification, and a secondary
conversion table having a record correlating a hostnane of a host on the
cl osed area network with a closed area 5 address of the host in the closed
area net wevikle afda addeess \@rd hiorecoreceorrelgting achestaineeofl at host feast from
the termnal through the network, (c) a first acquiring unit for acquiring
i nf or nat i the dosedsargalinegworkawithtaalosedcaraienctwarkeidentficatiancess
demand from the primry conversion ta%lfe, (d) a wde area relay to unit
for, whenaPgk @& FRCPBAARY(GONYETHION HAIEr BaviRguar regotfhi ¢orrelating i area

e S T
(S8 FEcHikage 0 ih St th OB ofgea RRMELARD!(H) BRI GRCRY 1119 @

corr espondecgivingt i dueeissademandctodelost ftdm dee eepminabnbrdugh thee
secondary conversion table, (f) a closed area relay unit for relaying the

access demehwork,tlfe) Rosfirgpeadquistngy whé foentaciquinti®ninteumatioy t he

first acquirin unit and the closed are dress gcquired by the second
acqui ri ngCOSEEIPARAING g, d BRHM yl,nc?ll'i‘tagdeé{olrrhgg“ﬂewq,’év r&sC&SY ecord

Fosed ar SSmad bm I phimial§ £ORYeE ol TaBIET B L id¥ alpe i o4’
retrigyal yndpdos! Wich iffofMasich aequeréd IHie thBefigdt Aeqhiang ahit he fost on

the wde area network wth the w de "area
wide area address, relaying the access demand to a host specified by

Jd,

the wide area address, (e¢) a second acquiring unit for, when

information obtained by the first acquiring unit is an closed area

network identification, acquiring a closed area address in the closed
15 area network, the closed area address corresponding to the hostname
included in the access demand from the secondary conversion table,

(f) a closed area relay unit for relaying the access demand to the

host specified by the identification acquired by the first acquiring

unit and the closed area address acquired by the second acquiring
20 unit.

3. More preferably, the storage device stores a record
correlating the host name of the host on the closed area network
with the closed area network identification in an area which is
first subjected to retrieval, and stores the record correlating the

25 hostname of the host on the wide area network with the wide area
address in an area which is next subjected to retrieval. The

terminal is a cellular phone, for example.

Brief Description of the Drawings



address in an area which is next subjected to retrieval. The termnal is a
cetlul ar phone, for exanple. Brief Description of the Draw ngs F0458/ 3131
-7 Fig.l ieams/dlzeck di agram showi ng a configuration of an |nternet
connection system which has been proposed in the past. Fig.2 is a diagram
showi ng a data configuration of a w de7 area conversion table used in the

I nternet connection system 5 Fig.3 is a block diagram showi ng a
configuration of a renbte access system which has been proposed in the
past. Fig.4 is Higliladsam $lockngliagdatn showiggr at iconfefursatibnsed aar ea
conversion table used in the renote access system Fig.5 is a block diagram
showi ng alnterniegwomnention systgry, swhiclo haistbéerproposed tmthe pastanot her

system which has heen praposed in the pasf. Fig.6 is a.block di am
Showt ng & cont | Bl Forf GHagRAL awHE Uo dafa: cANBIAUTAan Gif AVl s of
a system ' ce | t. b Q. Ty bl ock di agram
show ng aﬁ%@%@&%ﬁﬂl ?%%f%ﬁ?gﬁﬁﬂu%y@?l?\ﬁg;ﬁ%eﬁﬁ?S@EZ?QV Center) GAB
accordyng to angiemPpdyBYckOdid i GroWing Y e6hERurdtion bf # renfodr am
show ng one aspect of a protoco configuration according to the data
communi cakcoessygsem, Ahichghls ibeen propbseld darthe phswi ng a configuration
of LANC 1 conprising the data comunication system Fig.10 is a block

di agr am showi ngF#g dos iagdiagram showAng a datanpenéiguyatien it a closed
communi cation system Fig. ]l is.a block dioggram shovvisgg a configuration of

25 gat enafTeeCOBVEEHON LEBlG Used 1 G IeMALE ARGESS AYUETSy st em

Fig.5 is a block diagram showing a configuration of a system

10 obtained on the basis of another system, which has been proposed in
the past.

Fig.6 is a block diagram showing a configuration of an
alternative system obtained on the basis of a system, which has been
proposed in the past.

15 Fig.7 is a block diagram showing an overall configuration
using Gate Way Server (Relay Center) GWS according to an
embodiment of the present invention.

Fig.8 is a diagram showing one aspect of a protocol
configuration according to the data communication system.

20 Fig.9 is a block diagram showing a configuration of LANC 1
comprising the data communication system.

Fig.10 is a block diagram showing a configuration of LANC
2 comprising the data communication system.

Fig.11 is a block diagram showing a configuration of

25 gateway server GWS comprising the data communication system.

Fig.12 is a flow chart showing an access control process
(control process of access from cellular phone MS) performed by
gateway server GWS.

Fig.13 is a diagram showing an example of the data



Fig.12 is a flow chart show ng an access control process (control process
of ~access fromcel |l ul ar phone MS) perforned by gateway server GA5. Fig. 13
is a di agramsdmw ng an exanpl e of the data F0458/ 3131 -8 configuration of
first conversion table Ti stored in gateway server GA5. Fig.l1l4 is a

di agram show ng an exanpl e of the dat ag/éonfiguration of second conversion
table T21 stored in gateway 5 server . Fig.15 is a diagram showi ng an
exanple of the data configuration of second conversion table T22 stored in

gateway senfigufddfon Fofofit6t iconversévn afabde Rt stesedcangatesway vbever
cel l ul ar t‘3’§ one MS accesses | P server WB in the data communi cati on

system .7 is a view of an address conversi on when cellul ar phone M5
accesses | P seryer Ln the,data co ni.cation syster‘rlee Fig.18 is a view
Blesof

of an address ch@drsi bh dhdHageamy 8ROWiRghcals AT p ther vdatag i n

conver si of AL ERIORT of "L SarberdBul JaBle SEF T chedrgd I, sBEmay
communy cakbpreSEPWEN Fig. 20 is an exanple of a view of the address
conver si on ﬁﬂeen cellul ar phone M5 accesses IP server W2 in the data

comuni cation s¥Fsgel 0 ki glidgram ashoagngm ahowxagmphe odntthet sdafa fir st
conversion table Ti stored in gateway server GAS. Best Mde for Carrying
Qut the | eoadtgeratieon ephsicond deeryexsioon table H22gstanedniinh gasepect t o
one 25 ersrglg\gér é),f the present invention with reference to the draw ngs.
Fig.16 is a view of an address conversion when cellular
10 phone MS accesses IP server W3 in the data communication system.
Fig.17 is a view of an address conversion when cellular
phone MS accesses IP server W4 in the data communication system.
Fig.18 is a view of an address conversion when cellular
phone MS accesses IP server W5 in the data communication system.
15 Fig.19 is a view of the address conversion when cellular
phone MS accesses IP server W1 in the data communication system.
Fig.20 is an example of a view of the address conversion
when cellular phone MS accesses IP server W2 in the data
communication system.
20 Fig.21 is a diagram showing the contents of first conversion

table T1 stored in gateway server GWS.

Best Mode for Carrying Out the Invention
Hereinbelow, description will be given with respect to one
25 embodiment of the present invention with reference to the drawings.
(1) Overall Configuration
Fig.7 is a block diagram showing the overall configuration of
a data communication system using a gateway server GWS (Relay

Center) according to one embodiment of the present invention.




(1) Overall Configuration Fig.7 is a block diagram show ng the overall
configuration of a data comrunication systemusing a gateway server GA5
(Rel ay Cgolisg/3iaccording to one enbodi nent of the present invention.
F0458/ 3131 -9 In the figure, a cellular phone M5 is a nobile station which
is entitled to a packet communicationgservice of a nobile packet

communi cati on network MPN (connecting network), and which can be connected
to nobil e packet conmuni cation network MPN and to 5 a nobile tel ephone

network via a winehedighiraika cedlulahphone MBI isua anobilenstabfohashicf inct i on
to access a Wb server through nobile packet conmunication network MPN, so

as to tk)r?méiﬂmb t(gazgepackbt ecqmanulgiclmio’ﬁbseevioa gphanemedilorpacket |
Col 1l ar SRSMEECALIInAEFWoik MR, {6 GeieHangReUNPERL SRISERRBEAN Nobi | o
k ' ' k N.ingcl . i BS, , pl I
packel CORULARHL AN RSB BNCkBE chtimuRlilFlon BTG I MER aBfyd e
communy caty ‘}gob'il?;este‘lﬁgﬂ%fe' et vERSE SWREISNS Rn r@dt%@f&ﬁnﬁ?
predetermned intervalS so as to 15 divide a ground surface into a

plurali tycéllaraiaghemhmvmm a2 fuhatioss tof abEyn af Welpswrpee; throtginch
base station is able to wreless communicate with cellul ar phone whi ch

is inside mtc)ibﬂadp@ckoheoﬂnmmﬂcayiqrh@elﬁmleMP'CI;hgsoR@ck@tbrzlmscr%

\ { P i . : : 5
e sk aryore bl SARGHS GG Br PRl Arfhifedt ror
col ol ar BROYEATE' ASeHRELAC ALY CRBRGLT QBHIIRL Jop SERRRS, A",

cel l uj@r %H’iﬂa?’?rl]idﬂé)MS idten gt @ atdizERE f&fmﬁﬁﬁ'ﬁ%tatti&&“@éi;{rict@r

processi ng unit d the base station served by the packe

Mobile packet communication network MPN includes plural
base stations BS, plural packet subscriber processing devices PS, a
gateway server GWS, and communication lines connecting them.
Base stations BS are located at predetermined intervals so as to
15 divide a ground surface into a plurality of areas each having a
radius of 500m, for example; and each base station is able to
wireless communicate with cellular phone MS which is inside a
radio zone formed by the base station. Packet subscriber
processing device PS is a computer system provided in a packet
20 subscriber exchange serving multiple base stations BS. The packet
subscriber processing device receives packet exchanging demands
from cellular phones MS, and relays the received packets to the
destination cellular phone MS through at least one of another packet
subscriber processing unit and the base station served by the packet
25 subscriber processing device. Further, the packet subscriber
processing unit PS relays the packet between cellular phones MS

and gateway server GWS.
Gateway server GWS 1s a computer system provided in a

mobile packet gateway relaying/switching exchange center for



25 subscri ber processing device. Further, the packet subscriber processing
unit PS rel ays the packet between cellular phones M5 and gateway server
GN\5. Gat emayssgrner GAB is a conputer systemprovided in a nobile packet
gateway rel ayi ng/ switching exchange center for F0458/3131 - 10

i nterconnecting nobil e packet comunicgyion network MPN, and networks such
as the Internet (wide area network) I NET, LAN (closed area network) d,

C2, and perforns relay processing for comrunication, such as a protocol
conver si oimtdtconhaeetimp mebslieopatketf eommuniohtionc artw@akoMPN a and
communi cati on protocol used in_a nobile packet network, and a

comuni caniebwoskst sueh asethe¢ nlntegnet n(widet areEmetworNCIUNER, . LAN

comuni catipon protocol, to [ t Internet. | NET responds, inclydes
commini cal¢ Bl areaoneutork heC Y7 e A PorSoRmNaRIAY RrAGes 8PS 10T ayer s,
and a co | l-an,:prot C L.z T I The.:
comun cabNIPERHB G a5 o BrAfofoL ERRVERMALE, PlpioqanFont fsisn

i ncludes ¢OMRINIG FntFcoMVUrSFoh di a WMYMhificAtRdAPhidtoedl! @8e@f i | P,
and communi cation protocol AL, which is a subset of® HITP. 15 Herei nbel ow,
descri pti anobilel phekei nedvwwirkh ared pecommumicarion tooopnusiedt dhsthe

I npl emented in the irrportantl(garts of the data co%’rﬁmuni cation system Fig.8

i s a di aglateraesdiNETioeLANGtoC2Gonfi guration of a part of the
communi cati on d@&%s stem .In the follow,ng desgri
Sh

ri,ptjon,, .20 if IS no
eed 1o di 511 nglhen COMBMAEAtAR RTOtORL S JERISE (e degtnet, INETS '°
w Is I QU] L. p! tST
zerver W RS SURHE chifelBOFpsp TN ok P SOEE. 55 LFEHIESIE,
HTTP g5 t hetwioRRrandXPdnsport layers, and a communication protocol such as

a HTTP utilizing TCP/IP. The communication protocol, to which
mobile packet network MPN responds, includes communication
protocol TL, which is a simplification of TCP/IP, and
communication protocol AL, which is a subset of HTTP.
15 Hereinbelow, description will be given with respect to
communication protocols implemented in the important parts of the

data communication system.
Fig.8 is a diagram showing the protocol configuration of a
part of the communication data system. In the following description,
20 if there is no need to distinguish IP server (host), the server is
referred to as IP server W as shown in the figure. IP server W
implements TCP/IP as a communication protocol for network and
transport layers and implements HTTP as the upper layer
communication protocol. On the other hand, cellular phone MS
25 implements protocol TL as a communication protocol for network
and transport layers, and implements protocol AL as an upper
communication protocol. In addition, gateway server GWS
implements TCP/IP and protocol TL as communication protocol for

network and transport layers, and implements HTTP as the upper



conmmuni cation protocol. On the other hand, cellular phone M5 25 inpl enents
protocol TL as a conmunication protocol for network and transport |ayers,
and i npl emegds3not ocol AL as an upper communication protocol. In
addition, gateway server GA5 inplenents TCP/IP and protocol TL as

communi cation protocol for network angytransport layers, and inplenents
HTTP as the upper F0458/3131 - 11 |ayer protocol of TCP/IP, and protocol
AL as the upper layer protocol of protocol TL. Cellular phone MS accesses

the I nterigyer |pfiotoeol LAR TCBAP, Candsiprotpcol oAdl #%-. the ceppst atapbone
I mpl ement's prot ocol s TL and AL bécause 5 these protocols are desi gned to
adapt to @rdmcp bodcprstioeglabili. |C¢1hﬂarcphomeaM§hmmesvssaﬂue dngenoiet dt h
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net wor ? ARS WeSAEndd tbSa&a&)A@B’tmd”'ﬁbté ?r cessing ability of

mai nt a| ni ng cohtrolIing gatewdy server Sormpri ed ot general  comput er

system TeellmantgheneeM$r andala Manchvnmr @MxﬂmdamyIMMmlpmlaéor of
gat eway server , .and according to this operation, transmts

i nstruct i 6eMMUNdaationongtwveorky. verI%desm&blﬁuﬁmumememﬁai{f@ﬂhnce

t erm nal rectly relates t he esent i nventi o | afunctlon
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of HHP, tcbnnReted 'foe eabéRalys SBRPéf i GWS UNridigh Rasowreadlosainy (URL)
communication network.

A maintenance terminal MT is a terminal for
maintaining/controlling gateway server GWS, comprised of general
computer system. The maintenance terminal MT is operated by an

15 administrator of gateway server GWS, and according to this
operation, transmits instructions or data to gateway server GWS.
The function of maintenance terminal MT which directly relates to
the present invention is a function for updating a first conversion
table (conversion table) T1, or a second conversion table T21, T22

20 on the basis of the operation of the administrator as described later.

When IP server W receives a GET demand of HTTP, it sends
the contents specified by Uniform Resource Locator (URL)
included in the GET demand. IP servers W1 and W2 shown in
Fig.7 are servers connected to Internet INET, and provide the

25 contents to terminals using WWW. IP server W2 is an ordinary
WWW server, and the contents provided by IP server W2 are
assumed to be used by PCs. On the other hand, the contents
provided by IP server W1 are assumed to be used by not only by

PCs but also by cellular phones MS. The hostname and IP address



i ncluded in the GET demand. I P servers WL and W2 shown in Fig.7 are
servers connected to Internet |INET, and provide the 25 contents to

term nal sFagsHQI MWV | P server W2 is an ordinary WWserver, and the
contents provided by IP server W2 are assuned to be used by PCs. On the
ot her hand, the contents provided by {§_server WI are assuned to be used
by not only by PCs but also by cellular phones M5. The hostnane and IP
address F0458/ 3131 -12 (wide area | P address) of IP server WI are stored

in primarywidenueeai PP hddress) off IPatsummersqVienre\BtoRdrimpiingahpst name
and the I P address is perfornmed when the adnministrator of gateway server
G\5 oper acenversiomitablenlcef gatewayl sénveacGdWSancStoring thé hostnaame made

bet ween a carr.i er _of bil e packet network NMPN apd., an inforpation provider
havi ng |pa§3rmlmdg&%erwgé,or§n§ | Woen e R miRStEAtor 01 Z31eM Y med i n
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t hese figuheﬁafdr!imﬁbme%rzd%idei haoingd® iservéN'WIL. adthlePwaseyatoringd and
Wb are provided in LAN . LANs d and C2 are both 15 cl osed area networks,

and only aaywbaceedeomaticaldy perfoempedckat accondamceatwoth ran wonlkingN. | P
servers WB to Wb provide contents assunmed to be used only for cellular
phones MBCOMHIGlys. 9 and 10, routers RTland RT2 respectively route

packels oM S48 18 FAblarReR i aké Ak 51 RS ARglR LR Al o
Confi gyir athopedPeld tehitePie TNET &1s e ri§6Yi8d above, but also IP servers
provided in LANs C1 and C2. Figs. 9 and 10 are block diagrams
which show the configuration of LANs C1 and C2. As shown in
these figures, IP server W3 is provided in LAN C1, and IP servers
W4 and WS are provided in LAN C2. LANs C1 and C2 are both
15 closed area networks, and only allow access through mobile packet
communication network MPN. IP servers W3 to W5 provide
contents assumed to be used only for cellular phones MS. In Figs.
9 and 10, routers RTland RT2 respectively route packets from
dedicated lines L1 and L2 to destination hosts in LANs C1 and C2,
20 and route packets from LANs Cland C2 to the dedicated lines.
(2) Configuration and Function of Gate Way Server
Fig. 11 is a block diagram showing the configuration of
gateway server GWS constituting the data communication system.
As shown in the figure, gateway server GWS includes a radio
26 system communication device Gl for performing radio
communication with cellular phones MS through base station BS
and packet subscriber processing device PS, an Internet connecting
device G2 for connecting to Internet INET, a dedicated line

connecting interface G3 for connecting to dedicated lines L1 and L2,



Fig. 11 is a block diagram show ng the configuration of gateway server GA5
constituting the data comruni cation system As shown in the figure,

gat eway seoysg/3@ME i ncl udes a radi o 25 system comuni cati on device Gl for
perform ng radio conmunication with cellular phones MS through base
station BS and packet subscriber procggsing device PS, an Internet
connecting device & for connecting to Internet INET, a dedicated |ine
connecting interface G3 for connecting to dedicated lines L1 and L2,

F0458/ 313%torages devicegG4lesticie 48 &udmicordeetorc dedetobrdryid¢ediyk hard
di sk capabl e of storing basic progranms or various tables such as TI, T21,

T22 descr capdbletodrstanthg basih¢ programa or ivagiohs tablesesudhtas, Td, T21,

mai nt enance term nal connecting interface Gb for,connecting to 5
mai nt enande23 e‘i‘?ﬁﬁébea/rr,atércaﬁgr gap@Llesogomwmtm&gﬂe%c&toaﬁdt_ data, a

conponents_of .th at eway. server. . dio system co | cation evice d is
rovi deq Muéintpaanfl L KBnadting; BIRERN € B3, JoFabaRhectils ofuge
unit. n I : 1..f rAQg ' 0
processos MAMER s R nirtdl M2l EbnpREr GO IRl A S bl iRs
and a RAMcompofedtadhk giteway sePlefB1lRa stemadenmiurdcdt®eecut e
the control programstored in 62 to control ROM G2, RAM G63 and
units A devise €rdd isr pacvodedansl axeeceiyerheamdsstonagegrdaniseo@d it

st orage device % 15 to provide the followi ng function. Fig.12 is a flow
chart shoRIAY¥14 aéc%é&%"%!‘ﬂbﬁ-l ing process perfornmed by gateway server

I, 1oL 5P Bk 58 A EPUIGRITHBEGROR B Aot BBsiEhL L
ﬁ/‘é?e?;fo deprBdedées,f STROMMIG2 forBlordfBRAL htrbl FrograthmeReS@ldd/tf phone
CPU G61, and a RAM G63 used as work area of CPU G61.
CPUG61 reads out and execute the control program stored in
ROMG 62 to control ROM G62, RAM G63 and units G1 to G5, and
read out and execute the basic program stored in storage device G4
15 to provide the following function.

Fig.12 is a flow chart showing the access controlling process
performed by gateway server GWS, more specifically, the
controlling process for access from cellular phone MS. As shown
in this figure, when gateway server GWS receives an access demand

20 (for example, a Get demand of HTTP) from a cellular phone MS, it
searches the host name of the access point included in the demand
from primary conversion table T1 (step S1: first acquiring unit).

Fig.13 is a diagram showing an example of data
configuration of primary conversion table T1. As shown in the

25 figure, first conversion table T1 stores records having "host name",
"address information”, and ‘"expiration time". Each record
corresponds to one host and the records in the first conversion table
T1 are only those corresponding to pre-contracted IP servers W, as

long as no record is added automatically by the later described cash



searches the host name of the access point included in the demand from
primary conversion table T I (step S 1. first acquiring unit). Fig.13 is a
di agr am sirowsgignan exanpl e of data configuration of primary conversion
table TI. As shown in the 25 figure, first conversion table Tl stores
records having "host name", "address ipiormation". and "expiration time".
Each record corresponds to one host and the records in the first
conversion table Tl are only those corresponding to pre-contracted |IP

servers W\presess.ong Aaidressr eixtfiot matisddediautidentifiealivnby ofheal ahgkt
descri bed cash F0458/3131 - 14 process. "Address information" is

i denti fi c&OrHgspANdingodo acmembmdudgntxfleamenomﬂ the iddesedf aceai on of

t he cl osed ,area whi ch the ho S cluded. "Expiration time" is
i nf or mat i gyl d\lﬂen Q§t dspipgtudsf i nebapititien L1mef edsi salemnation t he
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expiraj i opxbife.| Theregbid$ Ofelh‘f'ﬁl?g t{?e éonﬁsaaﬁggw?P' Bwserver 1\%

t he exanple shown in "Fig.13 orrespon

i ncl udes eliphinated. onbgatcotime wheioshe itRract ehadgdseahékefore, an
identification information CID | identifying LAN C| (or dedi cated |ine L1)

as addr es¢xpirationttime. isReebsat fenthespaadonds as shoverrinethe Fig ahd. Ws al so
respectively in and p2.1 an2, ccccc. co.jp”

as a host nam::,fn zﬂﬁ q@?&%%i}%@g’ggg ]{‘&‘|1l}d'é5r%¢%bﬁoﬁ esponyding £0 d& i on
e B 8 e IR LA G e o
ti;t%xxawgﬁmma% lgﬁgﬁgggﬁfnn%]gnét%%ﬁlﬁig%dgf% orma ! ?edb‘f"t% can be
in any folimet Lbutas taddressefinafairhation. i tReoobds i corresponding to IP
SErvers w4 and W5 also respectively include
"ipl.lan2.ccccc.co.jp” and "ip2.lan2.ccccc.co.jp” as a host name,
and the each record includes closed area identification information
15 CID2 identifying LAN C2 (or dedicated line L2) as address
information. The record corresponding to IP server W1 includes
"keitai.aaaaa.co.jp” as a host name, wide area IP address
"XXX.XXX.xxX.xxx" as address information. The data format of
CID can be in any format, but it is preferable for it to be in a
20 different data format from an IP address "XXX.XXX.XXX.Xxx".
Preferably, CID is for example, a 10digit numeral sequence
"XXXXXXXXXX".
When the record containing the host name of the target is
found in retrieval of primary conversion table T1 (hereafter,
25 referred to as primary retrieval), and closed area network
identification is stored as address information in the record,
gateway server GWS retrieves the host name of the access point

from the secondary conversion table corresponding to the closed

area network identification (steps S2 to S4: second acquiring unit).



20 different data format froman I P address "xxx.xxX.XxxX.xxx". Preferably,
CrD is for exanple, a 10 digit nunmeral sequence "Xxxxxxxxxxx". Wen the
record combasgizrsy the host nane of the target is found in retrieval of
primary conversion table Ti (hereafter, 25 referred to as prinmary
retrieval), and closed area network idggtification is stored as address
information in the record, gateway server GAS5 retrieves the host nane of
the access point fromthe secondary conversion table corresponding to the

cl osed aﬂad)gmém.ordf ivdkethidri ¢hei addfedenin $Het pe&drd siscandlasedi arew
unit). F0458/3131 - 15 Judgnent of whether the address in the record is a
cl osed ar agtwoskwodentifivation con aowide aren o arddreasp idrases ion,bbgrd on,

for exanple, datg format. Alternatively, judgnent nmay be perforne by
pattern nﬁ?‘@m&@,&ﬁ%ﬂjf‘é’é@aﬁﬂf e‘fﬁﬁrnamﬁxfﬁﬁgmwermacgwegéom t an
address ¢ [ . ravl l. r ds., d yned as

cl osed ar g)é,r ﬁgmgk&%&éﬁﬁé]?)Jgfrllaglﬁg%]%flﬁfmagﬂorpéké%(gtlﬁe e iégmes%r ea | P
address. FRat Wi azkire s@fﬁ:@f&fék?%ﬂ'iﬁgz tE lﬂrequggge stBRéd apatiRPY is
secondary conversion tables are proVided as"a nunber” of LANs 1o connected
t o gat evadeserméene®is cdosed naricaenptworkt idetifiontivn infoondeiyngameer si on
table T21 (shown in Fig.14) corresponding to LAN Cl and secondary

conver si oothats as verdq areavlPiaddi®isg. 15) corresponding to LAN C2 are
provi ded. As sh each secqndar nyersion 15 table

wn in Figs. 14 and 15, co
stores records ?HEIGE ﬁ@ﬂﬁ Oto%ﬂr’]ld@é’r?é_‘o%ndwaw e%‘épl\;Pﬁ?o t fHnMaNYdr ess
|t or et | S8eb USRS SRSPRARIY sFETRE hcBrokild, bE SRR ANE S ||
the sggongdanneetd toSgRftway server GWS; and in the present embodiment,
secondary conversion table T21 (shown in Fig.14) corresponding to
LAN C1 and secondary conversion table T22 (shown in Fig.15)
corresponding to LAN C2 are provided.
As shown in Figs. 14 and 15, each secondary conversion
15 table stores records including a "host name"” and "address
information". Address information in each secondary conversion
table is an IP address (closed area IP address) which is unique in the
LAN corresponding to the table. In the secondary conversion
table corresponding to LAN CI1, the record corresponding to IP
20 server W3 (the first record in secondary conversion table T21)
includes closed area IP address "ppp.ppp.ppp-pPp" as address
information. In the secondary conversion table corresponding to
LAN C2, the records corresponding to IP servers W4 and W5 (the
first and second records in secondary conversion table T22)
25 respectively includes closed area IP addresses "ppp.ppp-PpPP-PPP"
and "qqq.qqq.q9qq.qqq” as address information. In the example
shown in the figure, closed area IP address of IP server W3 is the
same as closed area IP address of IP server W4. However, as

closed area IP address is an IP address valid only inside the LAN,



tabl e corresponding to LAN Cl1, the record corresponding to IP 20 server W8
(the first record in secondary conversion table T21) includes closed area
| P addr esgoispPrAPP- PPP. ppp" as address information. In the secondary
conversion table corresponding to LAN C2, the records corresponding to IP
servers Wb and Wb (the first and secojg_records in secondary conversion
tabl e T22) 25 respectively includes closed area | P addresses

" ppp. ppp. ppp. ppp” and "qqg. qqq. qqq. qqq” as address information. In the
exanpl e sbpetition tdk thegsame atlosed area [P address dded FeeromiseM i s the
same as closed area I P address of IP server WAI. However, as closed area IP
address i prablém.address valid only inside the LAN, F0458/3131 -16
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connection (step S5 in Fig. 12, closed area relay unit).

On the other hand, when a record having a hostname of the
destination host is found at the primary retrieval, and a wide area IP
address is stored in the found record as address information,

15 gateway server GWS establishes a TCP connection connecting
cellular phone MS to the host identified by the wide area IP address
through gateway server GWS and the Internet INET. Gateway
server GWS then transmits the access demand received from the
cellular phone to the host, and completes the process (steps S2, S3,

20 and S6 in Fig. 12, wide area relay unit).

When a host name of destination IP server W is not found in
primary retrieval, gateway server GWS sends a request to the
Internet for a wide area IP address corresponding to the host name,
and receives the response (step S7). When a wide area IP address

25 is included in the response, gateway server GWS establishes a TCP
connection connecting cellular phone MS to the host identified by
the wide area IP address through gateway server GWS. The
Gateway server then transmits the access demand received from

cellular phone MS to the host. In addition, the gateway server



server GA5 then transmts the access demand received fromthe cellular
phone to the host, and conpletes the process (steps S2, S3, 20 and S6 in
Fig. 12, wodss/ar|ma relay unit). Wien a host nane of destination |P server W
is not found in primary retrieval, gateway server GA5 sends a request to
the Internet for a wide area |IP addre $ _corresponding to the host nane,

and recei ves the response (step S7). en a wde area | P address 25 is
included in the response, gateway server GA5 establishes a TCP connection

connect i nperfbdimkan @ixingrdteise ahd bomipletentdlli pebdess (Sepy &9 aned | P
address through gateway server GA5. The Gateway server then transmts the
access detef).received from cellular phone M5 to the host. In addition,

t he gateway seryer, F0458/3131 - 17 perforns a process . and conpl etes
al | process (stlwhsyaes pr%cm,.gatﬁwaaéssagﬁrWé@,tagﬁ maken Gns
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On the contrary, when a wide area IP address is not included
in the response from the Internet INET, or when gateway server
GWS does not receive the response by a predetermined time limit,
the gateway server performs an access prohibiting process (step
15 S11). In the access prohibiting process, gateway server GWS
informs the cellular phone that the destination IP server was not
found, and discards the access demand.
(3) Operations
Next, operations relating to address conversion in a data
20 communication system having the configuration and function
described above will be explained.
(3-1) Upon accessing IP server W3
Fig.16 is a view showing an address conversion when a
cellular phone MS accesses IP server W3. In the example shown
25 in the figure, an access demand to IP server W3 sent from cellular
phone MS to gateway server GWS includes a host name "ipl. lanl.
cccec. co. jp" of IP server W3. In gateway server GWS which has
received the access demand, closed area network identification

CID1 corresponding to the host name is obtained by primary



found, and discards the access demand. (3) Operations Next, operations
retating to address conversion in a data 20 communi cati on system havi ng
the confi ggisd/a@n and function described above will be explained. (3-1)
Upon accessing IP server WB Fig.16 1is a view showi ng an address conversion
when a cellular phone M5 accesses |R pgrver WB. In the exanple shown 25
in the figure, an access denmand to IP server WB sent from cel lul ar phone M5
to gateway server GAS includes a host name " ip |l . 1 an 1. ccccc . co.

jp" of |Premieedl i8ingnpoahemacoamversiomabiei 1, hasd 4 adeiseddaréw J&cess
demand, closed area network identification CID I corresponding to the host
name i s obddressi BpppPPRrPPFEES/ 3¢c8rrespomding r tevahe ubpatnpmienais
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shown in
10 demand from cellular phone MS is transmitted to IP server W3 from

gateway server GWS through the established connection.
Hereafter, communication according to HTTP (AL) is performed
between cellular phone MS and IP server W3.
(3-2) Upon accessing to IP server W4
15 Fig.17 is a view showing an address conversion when cellular
phone MS accesses IP server W4. In the example shown in the
figure, the access demand to IP server W4 sent from cellular phone
MS to gateway server GWS includes host name "ipl. lan2. ccccc.
co. jp" of IP server W3. In gateway server GWS which has
20 received the access demand, primary retrieval and secondary
retrieval are performed to obtain closed area network identification
CID2 and closed area IP address "ppp.ppp.-ppp-ppp" corresponding
to the hostname (steps S1 to S4).
In addition, TCP connection connecting cellular phone MS to
25 IP server W4 identified by closed area network identification CID2
and closed area IP address "ppp.ppp.-ppp-ppp’ through gateway
server GWS and dedicated line L2 is established (step S5 in Fig. 12).
Since the process following the foregoing is the same as that in a

case of accessing to IP server W3, explanation of it will be omitted.



figure, the access demand to I P server WA sent fromcellular phone M to
gateway server OGA5 includes host nane " pl. an2. ccccc. co. jp" of IP
server V\Broksw/gi@tieway server GA5 which has 20 received the access demand,
primary retrieval and secondary retrieval are perforned to obtain closed
area network identification ClID2 and fdosed area | P address

"PpPpP. PPP- pPPpP. ppp" corresponding to the hostnane (steps S 1to S4). In
addi tion, TCP connection connecting cellular phone MSto 25 IP server W

i denti fi efFurvhédmoee, arseds nebviols i fivythi theaprederfd Dperaniby assdl dieca | P
address "ppp. ppp. ppp. ppp" through gateway server and dedicated line L2
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performed, and closed area network identification information CID2
and closed area IP address "qqq.qqq.qqq.qqq" corresponding to the
hostname are obtained by the retrievals (steps S1 to S4).
In addition, a TCP connection connecting cellular phone MS
15 to IP server W5 identified by closed area network identification
CID2 and closed area IP address "qqq.qqq.qqq.qqq" through
gateway server GWS and dedicated line L2 is established (step S5
in Fig. 12). As is obvious from the present operations and the
previously described operations, even if multiple IP servers are
20 included in the same LAN, no problem will arise.
(3-4) Upon accessing IP server W1
Fig.19 is a view showing an address conversion when cellular
phone MS accesses IP server W1. In the example shown in the
figure, access demand to IP server W1 sent from cellular phone MS
25 to gateway server GWS includes a host name "keitai.aaaaa.co.jp" of
IP server W1. In gateway server GWS which has received the access
demand, primary retrieval is performed, and a wide area IP address

"XXX.XXX.XxX.XxX" corresponding to the hostname is obtained in the

retrieval (step S1 in Fig.12).



CID2 and closed area IP address "qqg. 9qqg. 9qg. qqq" through gat eway
server GA5 and dedicated line L2 is established (step S5 in Fig. 12). As

i s obvi ouwohsgmmdihe present operations and the previously described
operations, even if multiple IP servers are 20 included in the same LAN,
no problemw |l arise. (3-4) Upon accesgging |P server WL Fig. 19 is a view
showi ng an address conversion when cellular phone M5 accesses |P server
W. 1In the exanple shown in the figure, access demand to |IP server W

sent from cel | uMoredwers /'CP consriceivryy covedtifEeellatatfdroree 8 name

"keitai.aaaaa.co.jp" of |P server W. In gateway Server whi ch has
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obt ai ned | KXXREXX XX XX tﬁs%g sgafewaygsepyer (pWi§sandsthe Jdntgshebver, a
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according to HITP (AL) is perforned between cellular phone M5 and |
server W cofzmiinicptioncueawidingl osHTIP VRAL) s gpeoforimed bie¢westmwi ng
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10 Fig.20 is a view showing an example of address conversion
when cellular phone MS accesses IP server W2. In the example
shown in the figure, access demand to IP server W2 sent from
cellular phone MS to gateway server GWS includes a hostname
"www.bbbbb.com” of IP server W2.

15 In the case that a record having "www.bbbbb.com" as a
hostname is not stored in primary conversion table T1, an inquiry
requesting a wide area IP address corresponding to the hostname is
send to Internet INET by gateway server GWS. As IP server W2 is
a real server connected to Internet INET, the inquiry is solved and

20 wide area IP address "yyy.yyy.yyy.yyy" of IP server W2 is
announced to gateway server GWS (steps S1, S2, and S7 in Fig. 12).

Then, TCP connection through gateway server GWS and
Internet INET is established between IP server W2, identified by
wide area IP address "yyy.yyy.yyy.yyy" described above, and

25 cellular phone MS. The access demand from cellular phone MS is
transmitted from gateway server GWS to IP server W2 through the
established connection (steps S8 and S9). Hereafter,
communication according to HTTP (AL) is performed between

cellular phone MS and IP server W2.



15 In the case that a record having " ww. bbbbb. conf as a hostnanme is not
stored in primary conversion table T1l, an inquiry requesting a W de area

| P addr esgoasg/segaponding to the hostnanme is send to Internet |NET by
gateway server GA5. As IP server W2 is a real server connected to Internet
I NET, the inquiry is solved and 20 widgjarea | P address "yyy.yyy.yyy.yyy"
of IP server W2 is announced to gateway server GA5 (steps SI, S2, and S7
in Fig. 12). Then, TCP connection through gateway server GAS and I nternet

INET is establi gtethisesupe) 4 Ry g@bclé\gs relgtinigf te A% erved oV Q@tll\?éP
address "y y.yyy.f;yy.yy " described above, and 25 cellul ar phone . The

access de Isr alsocpet frane ¢ raorde aNBe wsraoandsha virgl expinaigenctinye {€orver GAS

to IP W2 th t t abl i shed | ti t 8. and S9).
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"ww. bbbblpabeT,1 @referitdeFig. a2k | P address "yyy.yyy.yyy.yyy", is stored in

primary conversion table Ti (refer to Fig. 21). On the contrary, when an
access denmand i G thie rgprtosryiawhen amaottsbdenmand ahcliRding herstaanse sent
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having "www.bbbbb.com" as a hostname exists in primary
conversion table T1, the same operation is carried out as when the
cellular phone MS accesses the IP server W1 (steps S1 to step3, and
S6 in Fig. 12).

15 In gateway server GWS, the record relating to IP server W2
would be eliminated from primary conversion table T1 on 13:15
Jul.30.2000.

(3-6) Upon accessing a non-existent IP server
Finally, description will be given with respect to an operation

20 performed when access demand to the IP server sent from cellular
phone MS to the gateway server GWS includes a host name of
non-existing IP server. In this case, even if the primary retrieval is
performed and inquiry is issued to the Internet INET, the wide area
IP server cannot be obtained (steps S1, S2, and S7). Therefore,

25 notification that the destination IP server is not found is announced
to cellular phone MS from the gateway server GWS (steps S8 and
S11).

As explained above, the relay apparatus of the present

invention judges whether the destination host in communication is



S6 in Fig. 12). 15 In gateway server GA5 the record relating to I P server
W2 would be elimnated fromprinmary conversion table Ti on 13:15

Jul . 30. 20@Q9458/41316) Upon accessing a non-existent |IP server Finally,
description will be given with respect to an operation 20 perforned when
access demand to the | P server sent frepncellular phone M5 to the gateway
server GAS includes a host nane of non-existing IP server. In this case,
even if the primary retrieval is perfornmed and inquiry is issued to the
Internet ifBYidé hren Aetwbek o thsdiosed apewaiethvordlt dieiedpesifies thie S2,
and S7). Therefore, 25 notification that the destination IP server is not
found i s hostonamed ofo hest.ul aBphamdmBctingm twe-siagenayetyeeval, Qg ( st eps
S8 and Sl11). As expl ajned above, the relay apparatus of the present
inventionhq;i&@@m%mﬁé?cm YeRbtainedon wrmnghvfmﬂﬁg@ less pE the

peci 1 o5 detinashuf e s B8 WAHS BhehinfRaTe B gl Bifsedafteq ne
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destination host on de area network or on the closed area 5 network,
communi cafhoaddétivacrsineemanatidendr&@siP caddies s ¢6 ayet.asslignaddisi tie since
a wde area | P address is not assigned to the closed area network,.

i nf or mat i chosedrareaenatwerky eaformation from thet wede aaremhaectwoskdwilka

networ k. Accordingly, .there is no need to, take. high securit
ot er e Botanter dhlogt ancRACtHoEss AGRArGIngId: (RAES 4% peedeto

B o et SKE B sy CBifleriitasifes AV ebu, DBERR Hebefs ditlr en®
netwojk apgiding hfl frvieePrIHdetds greatly facilitated. Further, since it

is possible to provide a complete bandwidth of a communication

channel between the closed area network and the relay apparatus for
communication with a terminal, the host and a terminal user on the
closed area network are able to receive a high quality service.

15 Preferably, the records relating to the closed area networks
are stored in areas of the conversion table from which records are
read out early in the retrieval process. In this embodiment,
retrieval of a hostname can be efficiently performed. This is
because, records relating hosts in closed area networks which are

20 fewer than those in wide area networks are first subject to retrieval.
If a negative determination is made, records relating to wide area
networks will then be subject to retrieval.

(4) Supplements
Cellular phones are information processing terminals which

25 are in more widespread use as compared to PCs, and it is expected
that a large number of users will receive data communication
services through a gateway server GWS. In general, cost
performance resulting from improvements in throughput of gateway

server GWS can progress only to a certain level, and when cost



comuni cation with a termnal, the host and a term nal user on the closed
area network are able to receive a high quality service. 15 Preferably, the
records r@hasd/apito the closed area networks are stored in areas of the
conversion table fromwhich records are read out early in the retrieval
process. In this enbodinent, retrievayzof a hostname can be efficiently
performed. This is because, records relating hosts in closed area networks
which are 20 fewer than those in wide area networks are first subject to
retrieval perférmanegaiiceedicttratrievad ] tne servivteis sipnificanttyale raded Wi de
area networks will then be subject to retrieval.. (4L Suppl ements Cel | ul ar
phones ar éni niowmedi thisprsidessithg getewasl semnerHn tbeacemmumication

wi despread use as conpared tgo PCs, and it is.expect t hat | ar ge nunber
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narrow band and a high delay, it is expected that a large number of
carriers will emerge who provide a service dedicated to cellular
phones. In that case, improving relaying efficiency by means of the
data communication system described above would have an
15 exponential effect.

It is to be noted here that the present invention is in no way
limited to the concrete configuration described in the above
embodiment, and is susceptible to a variety of modifications within
the scope of the appended claims.

20



carriers will enmerge who provide a service dedicated to cellular phones.
In that case, inproving relaying efficiency by neans of the data

comuni catmpgse/$yst em descri bed above woul d have an 15 exponential effect.
It is to be noted here that the present inventionis in no way limted to
the concrete configuration described igqthe above enbodinment, and is
susceptible to a variety of nodifications within the scope of the appended
clainms. 20 F0458/3131 - 24 CLAIMS Wat is claimed is: 1. A relay apparatus
to be connected to a term nal conne€ClieAllMS 5 a network, a host on a cl osed
area network, and a host on a wide area network, the relay apparatus
conprising: a storage unit for storing a primary conversion table having a
record co Iatin? a hgstname of a host on the wide area network wth a
wi de area%&géFé§§ &HHCH 18écord correl ating a hostnane of a |o host on the

secondar y leonverer i aBparaly Fy 1 FRoBRs el dp L tErinhE sttt el o
host op  henehwael & ABSTML KINEA deaChepeirR! HhPIdnsss

d Reifest in
the closed area network; a receiver for recelviny an access (ﬁiena%({bg a

host fromaw@nelﬁ/drﬂtr,rtheaielayrq%}mam@mh fsinga first acquiring unit for
acquiring information corresponding to a hostnane included in the received

access demand fastorage unit farstonmgagprumanbrenvarsicietableaharing aini t

for, when information acquired by the .20 first acquiring unit is a wde
area addr £€€OT ‘gogwfpdnggea Mg)éme of @ host on 1he wide area network

with a wide area address and a record correlating a hostname of a

10 host on the closed area network with a closed area network
identification, and a secondary conversion table having a record
correlating a hostname of a host on the closed area network with a
closed area address of the host in the closed area network;

a receiver for receiving an access demand to a host from the

15 terminal through the network;

a first acquiring unit for acquiring information corresponding
to a hostname included in the received access demand from the
primary conversion table;

a wide area relay unit for, when information acquired by the

20 first acquiring unit is a wide area address, relaying the access
demand to a host specified by the wide area address;

a second acquiring unit for, when information obtained by
the first acquiring unit is an closed area network identification,
acquiring a closed area address in the closed area network, the

25 closed area address corresponding to the hostname included in the
access demand from the secondary conversion table; and

a closed area relay unit for relaying the access demand to the
host specified by the identification acquired by the first acquiring

unit and the closed area address acquired by the second acquiring



demand to a host specified by the wide area address; a second acquiring
unit for, when information obtained by the first acquiring unit is an

cl osed ar @a4sssmark identification, acquiring a closed area address in the
cl osed area network, the 25 cl osed area address corresponding to the

host name included in the access demanggfromthe secondary conversion
table; and a closed area relay unit for relaying the access denand to the
host specified by the identification acquired by the first acquiring unit
and the climskd area address acquired by the second acquiring F0458/ 3131 -25
unit. 2. A relay apparatus according to claiml, wherein the storage

device stores a record correlating the host nane of the host on the 5

i oh i5 Brrot. KIFLY APRUHES ARG S1aHed ( RBCTEEb e CPRESL i ng

the host narg%igé r%?%él?‘i#“f)&d g%tr%l‘g?ixg?gg”lﬁéw hanit ¥ tﬁél‘glcgé:td(inft;qee:y

address in an . S ‘hext subj ‘to'retrieval. .
appar ag Us chessd dired hotwbek withothée clokedeared etwasrk fdéntiffcaticg! il ar
phone.
an area which is first subjected to retrieval, and stores the record
correlating the hostname of the host on the wide area network with

the wide area address in an area which is next subjected to retrieval.

10 3. A relay apparatus according to claim 1 or 2, wherein the terminal

is a cellular phone.



