A COVMUNI CATI ONS SYSTEM | - | . BACKGROUNBS®R. GFET 5~ 5
'J ENTI ON o Field of the I nverniti on . The present /305
“invention relates to a data communi cati ons system for transmtting da{ _
packets over ‘a system whi ch extends over at .| east.one-or nore tel ephone
networks in - actordance with an i ndependent _tel ephone- nunber pl anland a
connectionl ess node telephone network. : . Al arge-scal e

conmmuni cat i.on$. systemin which a-plurality of client termnals, such as
conputers and various.Servers arc connected; -has been constiucted due to.

t he wi despread diffusi ets (enterprise B
net workj . IOI n the lar ge%é?ﬁ‘é&?%‘#%ﬁ%?ﬁﬁ%sm Val(’l ous Pnformatlon i's

hel d i n coqmon, -col | eci ed and dellvered First, the Internet s frequently '
accessed. by |n_d|V|duaI ers. ISe_di a ) ppection fromwired:

tel ephones (PSTN/ | SDN)- WRTSNRre -it-o e Hidte, to connect to a
comercial provider. In t Hi s Way |t i s p055| ble to coll ect various

i nformati‘on from many V\Y/\W(W)rld Wde Web). servers. In addition, - the
el octrBield ofithid Tmwentiore is al so extenSI veI y used as a communi cation means

whi ch. does -aqt I e ot her ST
hand, busi r#‘;r% gsgg?igl c%&% e% re% lfl ifo% ﬁ?”fmg l&'ﬂ 1“%? .conmon -
‘use, gmckes Iove:satslyaemoivb.ehtmdarwedet leastr yncobr toitore \tellcpkmre notivork¥ein on, by
connect] e.servers,.and,t ent .re S.1 et..-In the .. ~
it ater Bl wiE K RaGRRad eRendll obbR BRieCand o SonikelibBiSts site ¢
tel'eprtelephommemhect ed to the client terminal. Thus, by dial-up connection
to-an-intranet from outside the office via a conmunication device, wired

t el ephone or a -wirel ess tel ephone, so-called "nobile corrputl ng" in which

one C|Wﬁ1 nal transmts-and'recei ves data _

- A largc-scale cammumcatmns system in which a plurahty of client teriminals, sucl' as -
computers, and various servers arc connected, has been constmcted due to the wide-spread
diffusion of the Intemet andi 1ntranets (enterprise petwork). In the large-scale.communication
systems, various mformatmu is held in COé.lmOn, collected and dclivered. I-‘u'st, the Intcmct is

 frequently accessed by individual users who use dxal-up connecuag from wired telephoue
(PSTN/ISDN) which are laid into the homc, toconnecttoa commercxal provxdcr In this wzy,
-1t is possible to collect various information from many WWW (World dee Web) servers. In
addition, the electronic: mml service is also extensively used as a commumcauon mcans ‘
- wluch does not demand rcal-ume characteristics. _ L : :.
'On the other haud business users carry out readering of various information j for -
* CODIMON USE, as well as the collection and dehvcry of the vanous mformahon by connectmg |
~ the servers and the chent terminals to an intranet. In the intranet system, a communicati n -
device, such as a modem or 8 portable telephone, is connected to the client termmal Th s,
by dxal-up connection to an intranet from outside the office via a communication devu,
wired teIephone ora w:reless telephone, so-called “mobile computing” in which one client
terminal transmits and recewes data from bqth within and outs:dc the office has becn pat mto
practical use. ' .
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fromboth within and-outside the office has been put .i.nt.o-practical us

2 - .. In the Internet and the intranet, the IP (Internet Protocol)
used as the communi cation protocol of the network layer. In this- @ =~ -
commruni cat i on protocol as-a general rule, a characteristic. |P address- |s
assigned to each data transntssron/recelvrng apparatus, and data -
communication is carried out by data packet routing usi ng the IP
addresses. ~ In general,: the data transn15sron/recervrng apparatus |s_-w
connected to a network (mhlch has the sane netmork address or - thejsame

sub- net wor k Ed@ﬁéqﬁtkdéﬁvdnﬁgtﬁehﬁn&d%erﬁ%t r%_[) &{here .
s |s esrr

may be tinmes when conhection-to other netwo -0r examt?l e,
dat a cmmtrqmom @&mhmprkdam.t Im;hxs:mmmumr:atgmpmmcteasmgwem the -

gLfs: ?\gs A P.. ﬁ%’% &kg&%f E?ﬁl@%@?ﬁ%%ﬂ]gatﬁ?ﬁm t"?’ﬁnf&mﬁggsa&%é g,
t r ans i asi datd cetminmicaiprals watriddusut laysdatd padkek eduting uSingoms 1P @ddiehRE., Iu

cl\ilgt(a trggﬁl f@?%w&s&?l wg{on& dezrﬂe)g for 1yq(tzjoalrnar}t§e| n% t he bl I |t OI/et[:hgf

t he netsanelnctworiaddress or thd ine submﬁnmkaﬁdﬁelﬁ@ Haﬁmg'th@intérﬂét aﬂéhﬁ 1&:1211‘:& ) gyer :

3 vrn t he -l evel t he i cal | ayer. bi l e kP an ;
Vit t uar P g e Wher soppeiiando pther sebesknisiicsined, BRicesmbity o t he
form ncdammm(xﬂx):amﬁmy cahibd"&hlbb'%ohﬁccﬁﬂ o/ rebbek!iR thd OBicBTY duki ¥ Of  t he
data trans on/recer Vi n appar at u he networ k | ayer- M arrt eed by
carryi rfa“bﬁ?t UL DY onncrire ta ot é‘ﬁﬂs Sinﬁsiﬁﬁpcﬁﬂﬁlit@s%éb@médnEe i s '
creat e@f%m@%sw@@ﬂg&hﬁmmﬁq&mﬁg ‘ﬁ’e lggg{lgﬁses for Mobile IP

and Virtual respectivel case -where guaranteeing-
mobi lity ac M. thaeet %’ITPQ)WIH&%GO@M f<Pft gumtm dbe yobility 20fr theodata t-he

addresirahgggglgﬁk@gwg{ggg? grah® address which i's used in the network |dyer and
MAC address | s Control) which-is used in the data li.nk layer. In

the | nt(e}ﬂé?mﬁﬁéi@rl@ﬂ%&an@workhycraddr ess resolution is gener ally carried
out, US'(%%@%@&&%FOR%R&HW&}'@{ otocol) ..

(3) moving at the level of the physical layer L
_ ‘Mobile JP aud Virtual IP are well known es techmques fef—guaramccmg motnhty
according to the form notcd in (1) above. In Mobxlc 1P and Virtual 1P, the mobxhty of the -
data transmlssxon/rcccwmg apparatus in the network layer i is guaranteed by camying cut a’
mappmg (address soluuon) in which a correspondence. is crcatcd between the exxstmg 1P
address and each of addresses for- Mobxle IP and Virtual IP, respectively. :
Next, in the case where guaranteemo mobtlxty according to (2) noted abovc, rt is
necessary (o carryéout the address ,§olut10n of the IP address which is used In the petwork | '
layer and MAC (Media Access Control) whtch is used in the data link layer Ii the Internet
_and the mtranet, the address solutton is gcm:raltF camed out using ARP (Address Rcsoluuon
Protocol).

Furthermore, mobility in (3) is guaranteed by achieving conformity in the physical .
| interface, such as shape of connector. :
When the above-menuoncd mobile computing is camed oufviaa telephone network,
it is necessary to at lcast guarantee mobxlxty at the Jevel of the data link. The MAC addresses

771??’rrrrrrrrrrr??i’r7°“
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Furthernore mobility in (3) is guaranteed by achieving- confornrty |n the
ysrcal i nt exf ace, such as shape of connector.
Wien"t he above- menti oned nobil e ~conputing is carrled out via a
telephone network, it is necessary to at |east guarantee nobility at the
| evel .of the:data |link. The MAC addresses in a given. t el ephone retwork are.
t el ephone hunber s which are’in accordance wi t h 't el ephone . nunber pl an- of t he-
t el ephone networK. For this reason, a network cennecting appar at us, such as
a dial-up router, whith connects the Internet or Aintranet and the tel ephone

t k .h d t.ahl e Table - A f | P
R Ra AR R R IR S A
guar 3QBse HiEntEP Bldnl dthL. El%ﬂﬂ@né LRI N CRG b Yekson 28 nbemaa earueéuegt V\hen

|
sendin ata pa ?s fro | nternet or an-: intranet. to:a data .. -

t ran@pp@@mmu.cb@eamahgpwr congrets tilﬁ&nternetmrammcrm the telepiope| ephone

net Elﬁg Link wth.
the aFw rgr ansm ssi*on/ recg%\]/'i g. apé@gﬁywnﬁgns o%o ‘a-te epﬁgral\gdnunber o
corr eelpplmhcngmbms; h@ﬂiaPachdMs galution wihiich gimtantdes ahmuhtmn/themphmg ' .

appar at us a re.s of , t.h t.ransni ssion/receiving
oD i AR bR GRE RN bl KB R B bR L SR Tt e 09

t he cﬂataaréfnrsmmn?e?e@ﬁﬁg mmdmgasﬁwmufommaekpmrie@m%ﬁmet. wor K,
or noves froma.tele o, ot.her te net wor e .
t el eSREHHTFRAYRR is ol tﬁ&?i"’ ﬁr@sﬁ@i‘/‘?"gbéﬂ’@ 3"’3 HVECC i hges. I n
thi S appgitus By meadic6rs tléphohd nbRBEs b@n&sﬁendd? 6 tCHS adRESNITOME divTber
correspondence tahl e, -which is.provided g}ove ment i oned tgetwork

conndRAFRYSIABEeeRINg , IpREHer 1 rduleat HoaB0UemeRlr Bh tHE (9¥Er net or
the iAhEdREonkGolvif dibbfinlsia IRTLEARGI/ cbdk 4 Alhraipir 2l us under (he

subordi nation of the-tetephone net However, becausé.

convent i odEwevsnTHAnCthe dat ‘Wéﬂmﬂﬁp%ﬁ@g&ﬁﬂp%fﬁés fRQyes it e @k@h@aﬁ a
tr anﬁigl‘iv?ot?eo {n}:ﬁ@& ¥biA% é%%ﬁ Hetwii f‘oso{hEPfEl‘ﬁ)ﬂSn% RaRRRRN fhe e

anot one netwo automatic rewit -the cbrresp nce tabl e
i s natmber of tber dmmanﬁﬂxnsmmﬂmcdvmlgrappmmslchaqge&f Int this cdss; it is necessary | 10

For RGB! B0 S (RoBACLAANG SRS AL B prorited 13 8,

car r yxbmet-mdatimedoremmkcmhnmﬂag appargtusnin G¥der (@mmmdaﬂa paakety fiphode: Syst en’)

I ch S a retran mtied fro Vi a an | SDN

not vt Ret e a8 e e ra’rrmawﬁ o s b Aot |
of the telephone network. ;
However, bccause convennona] communication systems dxsregard the fact that the

data transmlssxon/rcccwmg apparatus moves from -one telephouc network to anOthel
tclephone network, automatic rewriting of the correspondence table is not carncd Oui
Thcrefore, the mobility of the data transmission/receiving apparatus cannot be guaranteed
Furthermore, as one fonm of data communications, for example, a user may carmry ov t

data communications using the PHS (Personal Handy-phone System), in which case dala' -'
packets are- transmitted from the PHS network via an ISDN nctwork. When data n‘
transmitted via different telephone networks in thxs way, then a protocol conversion 1: _
required if information for rewriting the correspondence table is transmitted using controll

- information attached to the data transmission. ' '
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Jinformati-on for rewiting the correspondence table is transnttted usin
control |nfornat|on attached to the data transm ssion. _ . _

4 : SUMMARY OF THE INVENTICN o The'-
present invention was concelved I n consrderatlon ‘of the above- descﬁlbed '
ci rcumst ances, and has as'its objective the provi sion of ‘a data t-
communi cati ons systemin.which the.contents of the correspondence tabl-e are
rewitten automatically; and data conmmuni cations are carried out: from.a -
connecti onl ess node . netmo&ﬁpgﬂﬂgggQﬁgﬂhﬁgagbgggﬁﬁge 'of the tel ephone -
net wor K. : I n orde scribed probl-eas; “the
present inventi-on pfovides for. a data gohmuni cat’i ons system conprising a
connecti onl ess node. net wor k for transntttrn@ gata; at 1east -one telé€phone

net wor k “f or a*bgumsqng 1&”@@9@%@%[%@%&5@"@6% Hicc aBqsriies tus

accor di Eﬂ':uzgﬂ?ﬂ::k im ﬂn% C&@d’le&ﬁhgﬂcﬁ I .
connecting en the connec I onl 8s: gnr?gtawork and thenit%glsg%)
net wor kwhmhcdmmntm iofirthe epomrespondénse t@blmmarﬂttng aummlébnm

oL o R RGR A sk d ot AR *%{%ﬂd%%ﬁ%%ﬁtf@g‘ﬁey "o

comuni oﬁthedelcp!mnamatﬂwkto the connectlon appar at us; and a storage ' :

apparatus fo rion [0 thec |cat|on .
aggar at us ank?ﬁﬁ @ﬂ%&a%’& gs E‘fﬁ?m&ﬁ ﬁé‘f’m’m _ o
corres pdﬂdld@giﬂmmwuenesyszent hsmpﬂsiﬂgetconuemiophwmae uemirls tfar ﬁinsam.ttﬁrgor dihg .
nmeans . ch-applies a cp -espondence to the.tel ep qf&{ei’ nunbeg of the,
connect &2 @rhw@ﬁ?c&t‘?o‘ﬁea e BEVOTE T pSIERISg, Ay tEIFRRPDE - BYTPHe to- “"h .
comuni eat:hﬁmctaﬁé:map mtﬂﬁ@c&ﬁﬂm@a@(% idépeadent Afunibeing QITA) Nd (‘o%hh&fhon -

termnal, and recor t he t el ephone nunber andarpacket address in the

st orage E&f‘ﬁ%ﬂ‘%ltf‘éfswmec ing between, the, GORRCERRALSSS FRRS: BERHERS a4 iths “Elé?lﬁﬁlﬁal is
provi dedeoll Acsleianickdth (RaR] f&rco%ﬁlﬁﬁédﬁﬂﬂ tbRBd cbitRcled rcm'd?@dméaimn

connected to anot her communi.cation apgar atus, whérein this conmmunication

t er m ng2PRAFAtRS theoughdhe tlaphons BTWaRk, ARG forcnobfying ifs oWA RIskat addrssvimielticand t he
tel ephoﬂ.@cgwﬁ@ﬁﬁmgér & (BOBAEHER oSAUTURLES! bfardBPR S buneif Sl

results detected
lan a storage apparatus for stonng the telephone number of the conriected communication .

t el ephone networks in-this way, then a protocol conversion is requi red\l<
g

)-

apparatus and the packet addrcss of. the commumcanon termxnal corrcspon.dmgly, wherein, ’
the ¢onnection apparatus consists of a recordmg means whxch applies a corrcspondem'e to
the telephone number of the connected commumcatmn apparatus that is transmitted from the

communication termmal ancfl-k tge Pﬁﬂ addrcss of the communication terminal, and reoords
e a. 143
the telephonc number in tﬁc storage apparatus. ’

The abovc-dcscnbcd oommumcauon terminal is. provxded with 2 dctecttng mcms for

- detecting that the terminal is connected to another comrmunication apparatus wherein 'this
nrechon
communication terminal notifies the connecfed communigetion apparatus of its own packet

address and the telephone number of a connected communication apparatus. .bascd on thc 3
results detected by the detecting means. '

] Furthermore, in order to resolve the above-described preblems, the present mvenuon
provides a ‘data communications system comprising a connectionless mode netwo:k fo:
uansmitting data; a plurality of tclcphone networks for assigning a tclephone number to each
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detecting nmeans. . Furthernore, in order to resolve the
ve- descri bed problens, the present invention provi-des a data

gfonmuni cati.ons system ‘conprising a connecti onl ess nmode network for

ransmtting data; a pturality of. telephone netmorks for aSS|gn|ng a
t el ephone nunber to each . -
5 communi cati on appar at us- accor di.ng to an |ndependent nunberlng plan .a
connection apparatus: for connecti ng bet ween t he conriecti onl ess nodée -
net wor k.-and t he. pluratlty of telephone networks; .a camuni cation ternmni.nal

for communicating to a-connected co ni-e ar at us through t he
tel emm%%r RRPegHEs F’S‘F"‘ |‘Py%dﬂ %“@&h “Hﬁ’gk&g Rlt; asconpsatiome

tele tcgﬂn Jodslay el .
conne&?& on appar at uﬁhgt?ecﬁ#taqﬁe etected t‘%g? one %ﬂ@ﬁgsp&ﬁhyﬁent [ oned
t el eptlephonge nelweicss; c hacemupicationo térmyinale farpremaunicating ko 2areenpecsédr age

appa s f tori I ephone
D Shitfurt Gl Bkl By ot BRRRRIRIRARUR! LANPhABRE RS Deadel cnOne
t-he addresn mdtnhertclephmmahmbembem mbﬂwtcdommummuoammtusstmﬂrsl sts of a-
r écor di. ng .neans ich a res nd nce -t.0 t el-ephon nunber of
e EORHPR ADRasHS Srhel ik feiEes G PR dr R R e Bendhed Wedtinf RESIF -.
CORMEhanRs t@mdt&mmtapﬁomnﬂmdﬁ md@ézagdappemxstfbr Sth@mdtﬂhhﬁl -

t erm nal, nd‘éstore one. punber gacket addr-es he

st or & @é %S °Ph°“°?ﬂglbﬁf)8(/ °B€ﬂ s e DR “st %Y nal

not i theyse cka@dam@kcmad&msmm eﬁmm;:tva&lamae EonEb@ion bPpdrits ERRRECT T On

appar at us after a data_link s established between the connéction -apparatus

and Pf fefecording means \ﬂe@bﬁamgwwtwo s tn thentriapboasnaysmieri ofSita dat a
CONMeBhSRtdI MY B a;p pabitEnibe isi anBiRffeh Fdn UR dNthbdi& ubﬁ%xgﬂﬂhem S0

f
the correspondence tabl e"automatically; and to carry out a&na adxt addvess |

comahd Sim pasket addmss of @m@em@éwnémdd@dmrmhk t«tlmi:epenmhcr
tel eg{m&a %&éﬁus BRI EF ‘DESCRI PTI'™N OF THE

DRAW NGS S FBIG | is a‘block di agram’ of a’'data communi eati ons system
accor di ngThe abpge—ém@gdmmumcaﬂon terminal notifies the packet address and the

telephone number fo the conaection apparatus after a dara link | 1s established bctwecn the
connection apparatus and 1tse1f
pp : dq-(q, [/ P cq-hons Sd&'-‘&m
Aocordmaly, the present invention provxdes a ﬁ-a%e synch:o_mzauon ciredit i in which
e :
it is possible to rcwrnc the contents of the cozrcspondeucc automaucally, and to carry out thr*
data communications from the connectionless mode network mdependcnt ot' the type of

telephone network. L

BRIEF DESCRIPTION OF THE DRAWINGS -

FIG. 1 is a block dxagra.m of 2 data commumcauons system aceordmg to ‘the.
embodiment of the present invention. ' \

" FIG. 2 is a block diagram showmg the structure of a data commumcatlon tennma
according to the embodiment. .

FIG. 3 is a conceptual diagram showmg the rcncwal 0perauon of the datz
com.mumcatmn terminal according to the cmbodiment. '
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of-'the present .invention. . FIG 2 is a block diagram show ng {he
structure of a.data communication termnal accordi ng to-the ehbodi mentNee e
"FIG 3is a concept ual 'di agram. showi ng the renewal operation of the dat
comuni cation term nal- according to the enbodinent. . ot :
6 . . FIG. 4 is a.sequence di agram showi ng an exarrpl e of. the- 6perat|on
in the data communi cations system accordi'ng to the: enbodinent. - .-
DESCRI PTI-ON CF THE PREFERRED EMBODI MENTS . ~ ‘The best fode for -
carrying out -the present invention w1l ‘now be descrr bed vvrth reference to
t he draw ngs. In thi-s enbodr ment LANéLocaI ' Network d% la L
descri bed a? I6n 4 essmcecme diggrapshovang 58| Xagp % 3@ the -
| nt er n bmmunications syhte mtﬁdﬁﬁ:ﬁwm MENT . Fig. lisa
bl ock dr.agram shovvr ng the structure-of -a‘conmuni cation system of A
enbodi ment in this |nvent|on In. Fig. 1 "PDAI , PDA2_ L.c.are dat as.is - .
comuni cation termg @ﬁ]ﬂiﬂ at i on termnal- S
bei ng. conposed. of . not eboeﬁctﬁi(/pe persona conput er [P addressés ‘1'P1, IP2,'.
... Wwhich. are used at the network layer according to the (Internet
addr essi ng). re a ne PDA2
... \Wen. dat 'ﬁ?cé %ﬂygn%%trl;égmgg@weagﬁﬁéﬁﬁ ﬁt?wéjgaga §ggnzrfr)§ln?lcat I on
term nafarcedda thPans. mmmm&mmmmwme dem;bed, '
as an example of the connccnonlcss mode nctwork such 8s the lntcmet.

1. S‘IRUCTURE OF EMBODIMENT , 5 e
Fio. 1 is a block diagram showmg the structure of a coxmnumcatmn system, ofan
cmbodtmentmthis invention.. InFlg. 1,PDAL, PDAZ, +.. arc data communication termmals "
for example, each data commumcanon termirial bcxng composé of a notebook-type perscmal
computer. -IP addresses IP1, 1P2, ... which are used at the network layer accordmg t¢ the .
{ commég te cplféncr;wbenn@ plan are aémgned to data communication termmals PDAL,
PDAZ, When data tr:ansmxssmn is carried out, each of ilata communication Iemnnals
' PDAL, PDA2, ... is identified by IP addresses IP1, IPZ,..., .
- Next, the internal structure of data communication terminal PDA1 is shown in Fxg
" However, other data communication terminals PDA2,... have the same mte_mal construction
‘as that of dét_a communication terminal PDA1, so that an explanation of the internal structure
_of data CO;nmmtication terminals PDA2,... is omitted. As shown in Fig. 2, -;'ia:ta
‘communication germinal PDAI consists of CPU10, ROM11, RAM12, interface portior: 13, |
hard disk 14 and display portion 15. CPU10 controls each portion of the terminal. ROM11 ~
stores control p'zogramsiwhi_ch are used by CPU10. RAMI12is used as work area for CPU10.
Intetface portion 13 interfaces between the internal circuit and an outer device. Hard dlSk 14
stores the communication programs and data. Display portion 15 displays | characiers,
symbals or icons. ] _ .
Interface portion 13 is able to use various protocols which are used in the t'clcph_one

. network o which data communication tenminal PDALI is connected, and is constructed to
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Next, the internal structure of data communication term nal PDAl is ‘'shown
H’}‘ I g 2. However, other data communication term nals PDA2,... have the
sghe internal construction as that of data communication ter ni nal- PDAl; ‘so
that an expl anation of the internal structure of ‘dat a conmuni cati gn
termnals PDA2,... is omtted. As shown in Fig. 2, data communi catfion:
term nal PDAI conS|sts of CPU 10, ROM'11, RAM 12, interface portion.13, -
hard di sk 14 and display portion 15. CPU 10 controls each portion.of the -
termnal. ROM 11 stores, control programs whi ch are used by CPU.10. RAM 12

e oiarsaRigE, i 5 St Sl 74 355 - B ol AL TACRR O Voo

CoMuNicsaliveitdbyAHBiSntifceairds fddexanplé, [FuEthémivrd, helimartsay sardiadelss er s,

synbal s or ‘i cons. | nterface rtion 13-is,able to.us rlous,
or Gt ocm;aqm.a@ﬁorm 108381 5YP4 QOB TREANON APREENS: e 0 A b olephone S

conmmuni e b ?t%ctﬁ%lthé Eelﬁﬂm&% oPd'PHE %WWM%QMC,&&S

transm.t ta and control. S|gna S. In thls case, |nterface portlon )
13 may bb@lmnaﬂﬂmtwarlda -

7 various i r < @g@] hg@pm,e I'aB?m 'R ard may .
be repl acedﬁz}%(g}o% ng&@g‘ﬂ?ﬁiﬁ#yg coné?q?nl cat1on par ai[s%}gﬁ sucﬁglC '
portab E’eomedlﬂpdenmEPmml), farrexpmplza t Additien, iR addtdse IRIeof datmeornmumioaian or a '

PHS termn ni . Here,. the |
communt s P8 SARRA AR B8 PSS T oftnd bom BEbRI program. . - _.
Pr ot ocol / | nTAmwﬂlng:‘rtot ahol )bcvbanemioampl ennslmcmh;ll QP10 |®Iﬂ!§dl’(m$stﬂd31 of .
dat a communj cat.ion na tored in hard,.di k l4-as.part of the .
commun FRRTRHEPEREEY Y’Q& contra. @c@(%? f(?"FWé“né"ﬁg\‘?g é‘g‘:‘

const r ggfneeted s@&t&&&@bfﬁ@s@%cﬁ e éd@ﬂﬂﬂbiﬁdﬂ‘mbgﬁﬁﬁis\mmg Axfa caailty ol -
mgnalsto/bromthe% nicatiqn termnal . which . is guc?‘nected via -
i nt er f &8 38 IEFQmIZES £REOE RYRICRIPT, ARRFFallly which iy copmected ak ) ¢ |

CPU 10 Eé%%%ﬁﬁg@ﬁ%&iﬁih@ﬁm%hs EhSacBRsMA iR Blod o ﬁ@%@%ﬂﬁoﬂ"ﬁh §/bel S

connecfed at present has_changed from the previous ‘apparatus. A fret hod for
this réﬁ@@?ﬁi'ww%m%@‘ ?qutbdm’é exanpl e thereof described bel ow.

First, in a case where data communication terminal PDA1 moves from a telephane

network (for example, the cellular network) to apother telephone network (for example; PHS -
. network), the type of control signal bccomes different because the communication protoco! is
different. ' As a result, CPU10 recognizes that the communication apparatus has charged,
based on the control signals. That is to say, Cruio rccogn:zcs that the commumcauon
apparatus is connected 10 a different telephone network. In this case, CPU 10 Teceives the .
telephone number of the communication apparatus via ipterface portlcn 13, and stores the
telephone number i in hard disk 14 ‘
Next, when CPU 10 recogmzes that the commumcanon apparatus is coonected to ke
same telephone network, then CPU 10 reads out the telephone number used with me_prgvmus .
data communicaﬁén, and compares the read-out telephone numb'cr with the present
telephane number received via interface portion 13. When both telephone numbérs do ot
~comespond, CPU iO récognizcs that data communication teiminal PDA1 has copnected tu a
different communication apparatus. | - |
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_tel ephone network, (for exanple, .the cellular network) to anotheritele
network (for exanple, PHS network), the type of control-signaL-beCones .

di fferent because the-conmmunication. protocol is different. As'a result, CPU.
10 recognlses that the communication -appar at us has -changed. based o t he
control signal's. That is to say, CPU 10 recogni ses-that the communication
apparatuys -i s’ connected tQ -a different tel'ephone:network. In thi's case, CPU"
10 receives- t he . t el ephorie’ nunber of the connunlcatlon apparatus via

i nterface po St. t el dj sk.

Next:, when - cp‘%f?ffcf‘g%%gﬁ?"s@eé"?‘ﬁﬁwm 3&’ uﬁ??aattl or m ?{}g’nl g"?ﬁ%ﬁﬁgect ed
to é he mmh })bﬁaﬁhweda?miendwdmumﬁoh&ppaadsd @m:mhenttr]ﬁ eqpdhgptietion mber:
used with t revi ous .dat-a:c njcation, an ares. t he

o) opho B BRGHEP CHPPIANLOLEABIReS 103 T0h 8o HERBObE BuBbirdt (A BAERORt Face
portion$f erp s, maiaeécﬁﬂhﬁzﬁieatmﬂbﬂm&aldmmtooﬁﬁﬁtﬁ QERUMectiGE nddds for
recogni ses:¢ hat - dat a.communi catjon termn PDAl1 has-connected to a;

di f f eree %m#em%‘r%m&t{?& apparatus, mnt om A&ra'ég‘m%a%asfe
when - CPio b cfCRaREG; B8d N RdtiEak 3 W gaptaaaz@wm B¥et Badcoppect ed

to a different commini cation appara O controls. each portion to
not i f y -diselandisheiglapbenegrumbor ve@@mmquPm@smmlémsm tharetoer to

the connecti q&,@gggg? -Egﬁﬁlafn% at el ﬁﬂ &ﬁb'i@i@gchhgmim‘ions' ats

Fi.r'st in a case whére data communi cation terminal PDAl noves froma }t{ -
one

od

of a.,detecting .mea et ectin nl catl ar at us
differ erlﬂz,f-sm mcpﬂeéﬁ;eme- s Smwotksmcdmmlmhmmsdem 201,

tif R 1 £) and
not i 1y! 5l T2 chitlc ccilf! @:gic&goﬂe 33%19&&1@%0&&& ok, s mﬁ%‘i’@‘?émne ) an

the telep one nu contruni cat 1 on
t-her et ojn which data ¢mmpnication tgrmipals| PDA1aPDAD, ul. aamrmnmtéd therethivil za

pl urali %{“‘QE‘EQ’Q B‘%ﬁ“ﬁﬁ’sﬁ!"??‘ 01103 102, ... are connected t_hereto 2 _i s

a PHS n 'PHStermnaIs 201, 202, ... are
connect ed. FNdxt;e#msre ne’fwoﬂ: aomecmh apparpios,n eetatkvaoknatioh apafatidN 41

Nl AR S A b s @5 BE

nctwork LAN. Network connection apparatus 4 consists of interface poruon 41, route

contxol portion 42 and calhng control pomo:: 4@ First, interface pomon 41
transmits/receives data to/from a local area network LAN Next, xoute control pomcnn 42
contrals the communication route of the data packets, when data packets are transmittes from
local area network LAN or each of the telephone networks 1-3. Calhng control port: un 43 '

. controls callmg of cach telephone network 1-3. By the abave-mentioned constru(_tlon,
network connection apparatus 4 has a fuoction for ca.rtymg out the establishment of data
links by means of PPP (Pomt to Point Protocol) bctwcen the data oommumcahon terndnals
which exist under each telcphonc network.

Next, 5 is a comespondence table which 1s connected to network connccuon
apparatus 4, in which the reladons of IP addrcsscs IP1 1P2, ... and the tclcphone nurabers
wluch are used by cach of data communication terminals PDA.I PDA2, ... at pres-nt ar;
stored Therefore, jt is possible to specify the telcphonc number of the Obj{‘Cf. of
'commumcauon by referring to correspondence table 5 based on the IP address of the abject
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Next, 4 is a network connectron appar atus, network connection apparatus 4
coggecting cel lular network 1; PHS network 2 and wired tel ephone network: 3
A ocal area network LAN. -Network. connecti on apparatus 4 consists of
erface portion 41, route control portion 42 and calling control portron
43. First, interface portion 41 transnits/receives data to/froma Pocal
ar ea netMork LAN. Next, route control portion 42 controls the connunrcatron '
route of the data. packets when.data packets are transmtted fromlocal
area network LAN or-each of the tel ephone networks 1-3. Calling control .
portion 43 controls caIIrng of each telephone network 1-3: By the

above- nfreomammicatiomsRouts tonsrol pani mrtehleﬁmenafscmmsjnct ion
for “carr sta.l:lrshrrent of data {4 hks by means of PPP (Poi-nt to
Poi nt %%%8?#“%@% e data commnr cation termnals which exist under
each t el ephone-net worKk. *Next," 5 i's & correspondence tabl e“which is
connected pparat us 4, in which the relations.-aof I'P
addr es w&ﬁwﬁﬁ el ephone nunbers which.are used by each of
?ﬁt a ]gomrunlnatu ﬁrtxbl@hgfdnai’zﬂ bBEﬁIHe OF%%pera.tmnaﬁmﬁﬁanb &Et&;xﬂi:ﬁf&d%ce o
erefor sible to s e, t el ephone .number of the o ecto
commni @ 486 g Iﬁe%arwr&crt&a@ﬁweé bAwinaihe PRiALor BUEHGEGOTRRORdoRdS | |
addresaaatstm@g%e uhce RABFRAIsESindan B GERAE FeplewBOT T i ON 42 refers to,
correspondence table when it carries. out the routi ng of an IP packet .

9 thigeyample,dhisgssymeiiban/anthe initial state, dalgcommunicaipatermingl wil |
be’ md IS’A tb?ﬁngﬁ?raﬁ& fexdidhd 8 @&ttﬁéikm’d‘:am%éﬁwf %Ztﬁﬂ&%%w&ﬂc i, h&é isg“r es.

Fig. 3|sa onetua |aramshovmngthe tate for

cor r es[fonmkRatadety BM@IQS telmbgne 401 sofaﬂxséqlsphw dﬂ@@ﬂaﬂi’%hm Ihy amnexﬁwpl e of

the rertgt@tommbumaxt ﬂo&ﬁﬁc&f%%é grp&g%t eL&e Bl tial
Sstate a comunication termn avr n ress exr St S under

the sutrddressiRlasshawn SeofFigad- network 1, and is connected to portabl e

t el ephone 1 %r e one '
nunber | Da &é %%u&%x{u@ E\@p cei!{ggﬁ éﬁ’g&%&& ‘ﬁgﬁ‘/ ahe cooﬁ'%@gondence
to | P ad@im;%m Pddress IBhaand Has tuhsxﬁltgd IB. packet, then route control pomon 42 of '

network connection apparatus 4 detects IP address IP11in IP packet. Route control portion 42

then searches correspondence table 5 based on IP addregs IP1, and obtams the correspondmg |
telephone number IDa. Aftervrra.rc!’@;:;tel ‘t\:oxtuol pomon 43)of network connection apparatus |
4 makes a telephone call to portable telephone 101 using the telephone number IDa, and -
carries out the - routing of IP packcl after. establzshmg the data link to data commumcauon'
terminal PDAI _ . _
 Next, it is a:;sumed that data. communication terminal PDAL moves from celiular =
network 1 to PHS network 2, and is connected to PHS terminal 201 to wh;ch ttho telep&one .
number IDb 1s assigned. In this case, CPU 10 of data eommummuon termmal PDAl
-lransmltslrecewes control signals toffrom PHS ‘terminal 201 via interface portion 13, and
reoogn_1zcs that the type' of communication network what data communication temunal' '
PDA1 is dependent on, has changed. At this time, data communication termidﬂ' PDAi
obtains the telephone number IDb of PHS terminal 201 which is connected thereto, arid l_

stores the telephone number IDb into RAM 12 and hard disk 14.
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| f ‘data comuni-cation term nal: PDAx which is connected .to | ocal area
network | AN, indicates | P address IP1 and has transmitted I P packet, tR@Q
‘route control portion 42 of network connection apparatus 4 detects IP
address IP1 in |I-P packet. Route control portion 42 then searches 10
correspondence table 5 based on IP address | P1, and obtains the . '_
corr.espondi ng’ telephone nunber | Da. " Aft er war ds, (calli'ng control portion -
43). of network connect’i gn apparatus 4 makes a telephone call to portable

t el ephone 101 ‘usi.ng. the- t el ephonie nunber. 1 Da, and carries out t he routrng

of I'P packet Nextesn eplastion Wilhge m@eﬁF‘iﬂGﬂ%md&’PW
t |
L e PRAL sl ckets o bibefas IRt iRl AL AT gl Rk o

connect eRig t4) Bt first,velien 20 inktestallishahent mgugss ((eqminestionragusay) i is wsnuued

A ke e T T

portion nb&yo:kr(ih tthamPHSmeﬁ#nrkzo (@l,ﬁmmwﬁort@nmnﬂlOQBpmlMdoﬁcmsm ch .
data con c J.0on-termnal, s ent ,..on,
tine,. de WhITYRS Q nga%?ﬁggp%ccﬂg ?‘Fpe %}-ﬁcgg %ﬁgjar?@r%bfeéul Db of
PH?b ter lrssDréahsr&%t twdufﬁxhlz t&gwmgﬂhﬂﬂnw ) tbetcdmmRadcatibn :mmmnnm:(swm«s ' "
nunmber i nt o an, ar S n-w -
be nade “o¥2 f4silts @2% M&ﬁﬂﬁf%ﬂ%hﬁﬁtm&é %5%2‘5% nsmts
| P pack ajefwded. daiar&mﬁﬁmuswmmapnnmmnamemmbsmwcﬁm sghotegie to Fig 4.

I n Fi 4, first, when a‘link estab ues onpection_ reguest is-'ﬂ
trans?n tt ed fm%d&acammumcatqm tcrmﬁlal i’ﬁmxpandsgnopttmn(af regPon of the frau:aqlrl ¥ )

!;?t?@%hﬁ@scﬂﬁmplhk LigR emshﬂran 125, W§réal‘t,'aa a
ln this ¢

teI ephone ne,h.mo case, PHS network 2). (S1," 5 network .: '
connect "8 ch)}é dafﬂlfét Jatthistqase, IMWH’HF?‘MHF‘“ éétgencmiqs&ﬁ/ar ds,

net wor k go pfafb fepa 6&§ot4wﬁ§:ﬂcﬁ’ Bardks gel M:h@&&l%&dn%?\%ﬁi%r faké m
n*con

(connectl ta comruni cati on term nal
resul t, vtes, e&mmeaﬁemeépnpmrkmce%ammﬁ &)t hat the nk |s

establ i shed Wﬁa@&n«mt@an&e w:&a&&meh&@%@@%&%m&&s& nection .

appar at us 4, Next dat .comuni caf i on term na expands an
opt i onalnd dbg dnlephbne numberakidd whrqhha:,rc written into the ‘optional region of the frame, -

network connection apparatus 4 aocesscs correspondence table 5 (S6). At this time, network

connection apparatus 4 scarches c0rrcsoondcncc table 5 based on the received IP addres: (xn

this case, IP1), and then obtajns the corresponding telephonc number, Aftcrward net‘vork .
conpection apparatus 4 compares the telephone number wluch is obtained from
oorrcspondcncc tablc 5 and the received telephone aumber, and carries out the following

operations based on the gesult of the companson : _

. First, when the telephone number w_lnch is obtained from corrcsyondcnoo table 5 is
not the same as the received telephone number, network connection _apparatué 4 renews the
telephone number which is stored in correspondence table 5 to the received tclcphone'
number. ‘However, when the tclephonc ﬁumber, which corresponds to the IP address, iz not
stored in correspondence table S, it is determined that the tclephonc numbers do not
coincided, since there is no object for comparison. In this case, the received teléphon.e'
number is related 10 the IP address and stored in correspondence table 5. On the other hznd,
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| ink,control protocol- - LCP.which is used with the |ink establishnment phase.
S/ nesult, a:new option type-is defined. In this case, data comunication
gy/m nal PDAl.generates the optional region of which |IP address IP1 and the
ephaone nunber: IDb are witten, and transmits the frame to-network B
orrection apparatus 4 (S5). . When net wor k- ‘connecti on-appalhtus 4
receives the frame and detects | P address | P1 and the tel ephone nunber | Db
which are written. into the optional -of the frame, -network connection
appar at us - 4. accesses cQr'r espondence table 5 (S6). At this time, network.
connecti on apparatus 4-searches. correspondence tabl e 5-based on the -

r ecei vewh¢rthadelepione mupibet ‘@Iﬂhﬁ mw)ﬁoﬁméhd%‘ﬁfﬁﬁ FFssstihglccﬁi-P%ee@pondr ng"

:g: ggﬂgﬁg %oer vﬁ?’f g‘ﬁﬁw ai n%r om corr es%@ﬁ%gﬁgreat ag?54 D%Qm%kt het he

r ecei vechriespx ncnetabhrfpadpramsbdswiﬂlrthepmmdume foll owi ng operatiqns based

on the reésul the i, St e hon unber.
whi ch is obt ﬁ%” & {' %@ﬁ‘ﬁ%‘n%f °°F§ﬁ?°é‘d%“ |°s‘\z!%ni§ %Q “’seg*‘éno ﬁ?l
recei vemaslsmbonembmdmmmrﬁamm&m&moarmmss Diches bden

tel ephone whi.c stQred in ndence table 5 to.t.he recet ved
tel epho??@ “'FME%BFFEO\,%EM%E‘"S? |‘€§H SFORTATHER 2P %?t%‘*(?o’ﬁ%ssﬁ‘&nds to"
the | P wig hmmb‘er 0} ﬁeﬁmoodspdndmrtﬁaasrdﬂrte@eﬁeabﬁaeﬁymﬁe mﬁntsketmbm ned .

t hat- thé %ephone nun‘oers ?ﬁ |ncr de srﬁ her e |s, ‘no: obf ect’ for .
_conpar i e datasommupication termipal athdeRoLpoipgde, theeatienty ¢ he

| P addrﬁ%&neéptna&x%%msmmmedemmsebm 53.-On- t he ot her - hard,* -when :
t he t el ephone_nunber;, whi-ch s ﬁobt ai ned, from correspondence table 5, -is the-

same as the %%W”@F% isnfsapwed, as Wesoribed Abeds %W%ﬁﬁﬁ%ﬁ%M does

not re I £54%a8 nBtA R -
In this ket x%ﬁfs& pr?géw?é@e%ngsém%;%corrggggﬁ ahomtfahberf%%?ﬁmbe}leﬂféﬁb '
number @ q’éphe% éﬁtesommumtmepmuehw&lamem Iaﬂ’,,éegl@rrséronrceaﬁmdéme to IP
addr esscohf’dm:héa?hoﬁ?é‘rﬂu&a%b éﬁ%ﬁﬁ #‘z ui’e] {ﬁé#&k

t one nuirroer rom

networ K_gonnect | on appar at us tai ns
cor r es{8fHefdata t@mwhan demmdr PB4l then tterneprro B tampinatipBirequesintdat a

CONMUNI LAbL ANedrEk HidA2 ey &&ensxﬁisgs&xpg?&hdem&}sb ngﬂﬁe the

content of cor respond e table 5-1s renewe
After JSIWAKSORMRSHOR amamtes %canﬁereehme@atagomgwatmacmwém&etfmens-

connectthg termination of PPP by the completion of data transmission, ctc. When network

. oonnectlon apparatus 4 tcrmmates PPP based on the detected result, it transmuits a PPP
termmanon confirm to data co;nmunxcauon temunal PDA1 (81&69 Aftcrward the disconnect
request and the dlsoonnect confirm aré transmitted/received between data communic: stion’
:ermmal PDAI and network connectxon apparatus 4, and the commumcanon is then firished
(SH-S;H) _

Next, it is assumed that data communication terminal PDA1 moves to wu'ed
telephone network 3, and carried out éommunication by connecung t0 communication
modem 301 to which the telephone number IDc is assigned. In this case, in the same manner
as when data communication terminal PDA1 moves from cellular network 1 to PHS network _
2, correspondence table 5 is renewed. Therefore the content of correspondence table 5'is .
changed from that shown in Sb of Fig. 3 to that shown in S¢ of Flg 3. .
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apparatus 4 sends back a LCP registration confirmto . data communicati
terminal FDAI' (S7). - When- dat a comrunl cation terninal PDAl recelm\;\gs

- LCP and NCP (Network Control Protocol, S8-S9) registration confirm data®.
comuni cation termnal PDAl transmits data to the other side afterjghifting
to the data phase (S10). Data communication t er ni nal PDAL :then. transnits
PPP-t'er mi nati on .r equest. to network connectlon ‘appar.atus 4 when.data :
transm ssion is finished- ('S11). .As a result, ‘network connecti on apparatus 4’
can det ect that data comrunicati-on-térm nal PDAL requests the ternm nation

of 'PPP by the&s:cdwd:ﬁbdonbwﬁ dmdMgansrﬂzksmbodmem, thnxmahmbréf cdmnectlon

apparatus4termnate n the det ed. result |t tra mtsaPPP
t er mi nafPEHREERHER ﬁ?’“’t“ﬁfﬁ)ﬁi‘@' i’f? nt S8 F%ﬁr?‘@%rﬁaﬂﬁvs %&?fm
Af t er wakglgphdaBe ndind &0 ruTe thig r&mmaﬁcaﬁad bpgacatios oRiRECs cmafmdwa aoe data

transmitted/recei ved be n a cO nicatiqQn term-nal .PDAI hetwork
connect CBMIHRCatgR “E\fp@f' CEARTIFRILE Zeneyied ite thepmpstieeant fag. ?’3&%‘5516)

Next, I peksus@ %ﬂﬁdcnsﬁ&tmaﬁ,twesmraab@&rwmm cEDRcoBRYE T Gt ¥ T ed

tel ephone netWork , - and carri-ed out .communication by connécting to

cormuni caraestedrigdbendiiterent delaphiask neh@rkeﬂeq)mm tablecS isrepewiedbod. In .

mves. 1 Eamaitg e IETRERARE DR Rl URUNCBE bR DR |

re nevvedAS'Nmsléf. otrxepostsfbée wEanEout e rqmwg@f i\bm;bkmséorto;be«reia& qomwmwy,m from

t hat "shg P&s%%f n?’o{tﬂc @)ﬁﬁtof ﬁ%%t@%*:ﬁ&c%?tﬁgrkﬁ g.:3.

descri be OVE,  ac even if- each of data
conmuni cat i oﬁuttbcrmomfal inPthkl,exm after M/daatlmlouglosmbhshedusbet\eéamldmae

net wor k 9 comuini cati s whi

connect g%mfnct)&a‘zg E"" “nﬁ?g? MP%WWR?Q ﬁ"é‘@gﬁ? 2qgfess f“é E\ﬁed to

t he mDS hcwetebphomnmbeﬂd:re théms trbmauece Foo thisireasen tbi reaewal fémuation -

12 commnl cation_term nal PDA can ni se. t hat i,S connected tqQ the

Wt o THR R SR vt B ieRS, BE ST 3t bbb 1%, SNLRE Bt

t ransmt tﬂfonzwi:shavmmst fzitaemaaaahauﬁbefanﬁﬂbl ﬁflbf’ Aefatsis, fo? heféﬁpll@{ilﬁ a:eig@ect i on

appar at u a resu ible to.carry o e routin

b ket g S eI e RS A Commcied e e PHS aRBrar e mof e 1 ype

of the emirepiiaeppaddL Kia an ISDN network, it is not necessary to transmit the rcnewal .
information which is Wntten mto the control infofination after convcmng the control: :

protocol which }s determined for each telcphonc network. In addxtmn, it is possxb!.c to ~
simplify the architecture ‘of the network with respect to the transmission of the renewal o
information. - ' ' -

3. MODIFICATIONS R
This inventjon is not limited to the above-mentioned embodxments. however. Rmher '
itis possxblc to provide various modifications as follows, for example. _
I Inthe above-mentxoncd embodimeat, LAN is uscd as an example of the conncctienless |
mode network. But, this mvenuon is not limited thereto. Rather, the connectio: sless
. mode network may be the Internet or an intranet. .
IL. In the above-mentioned embodiment, TCE/IP is used as the communication ‘protocol.

But, other network protocals, for example, IPX/SPX or Appletalk etc., may be used.

e
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Furthernore, . in this exanple, after the data link is establ.ished between

ress and the new'tel ephone nunber are then transnitted. For this.reason;
the renewal. i nformati on necessary f or renewi ng correspondence table 5 is
not transmtted by using the control informati.on which is attachegsto. the
dat a ‘transri ssion: ‘Therefore,- for exanple in a case where data

commini cation terninal- PDA is connécted fromthe PHS network to net wor k )
conhecti on apparatus 4.%ia an [ SDN network, it is not necessary to transmt

t he renewal i'nformation:which s witteninto.the conttol i nformati-on after

conver I.Jgurtheanersnin &¢ Wﬁmmm erabpdimeat, éhfrrmedldlﬁsrandathh telepbmieone

t k. fy ture f. t he-
bt e 48 b it SR USRS R R KL R ot
3.b Noptaomeuahe IP. address afidithe telephoné mnnbcr nmycbel ncmeegtlx e tichﬁork 4

ove- ment.j one V. ossi bl e 't o -provi de,
sar i ous Eﬁ?’& Pf@%ﬁqb@ﬁéseml NEWV\% EBF‘& t’ Wh‘d‘ CE’“FS out thF P‘?‘Bé"
ot {reabmmwa& tt fklaﬂg t'm]&t hi ﬁll tbﬁéﬁfEkﬁlC?fﬂO t gﬂ%ﬁ’? t o
connect i onl ess node- ne U |5|nven|on|sno imte ereto. -
Rat her , (f)arl?i % &%\A@& SR A8 GesOmmuyal ¢AOR fpthe Faish af the semmypicationnt r anet .
Il | nHob&vé?%Qn PR Hubrbiee st K80 v ERber uhfeRim Ry itsr egbceﬁglo%r&%%nfencel P SPX :

communi cat i on 4s¢ ot-ocol . But, ot-heér netWwork- protocol
or Appl efeRlaSisimany, teep he Tepextal time of cqrrespondencsrtable ey ) bcmme kaxger,

be) 7 occhind ARG e b ke BUEE ol lon L SPLARENDGE 21

pr of ocol telephone mamber sduhe issregeived h!ec stirebimoe’ suppimentmy weanoy] iehded i n

e et vieshdi@hoblal oAby BDRAE ol Wbl SRlh ) sl 5933?' The. most
i npor tIé[nfutth¢mg>r¢,sthp@bommmdmmmena;abe eppliedt tooa ¢hsen@hére ale t he

Start of i SRRAYs 6.8 Buf v iterde B ek DS SLTTH STRODGUEVET .

of acceser aMSPNEneteork rintthisi cans]fe, thetcbnmmﬁzﬂdﬁbnslsys@ﬁ.lﬁf m&ﬂa@dlbtbébsta‘&hklﬁ S are.
many, t e r.e cars e ndence, t e ecome | onger,
causi ng w@o“fﬂ‘?e@%vﬁﬂ“ J\[’ﬁ (B s sRle &‘? °§°Féé‘§6‘i¢ a‘!"rYé'I P

addr ess zaamxddaé enfYod el beBitzb tlie ekl Of ao;gep&id\éﬁ& @bk $iPEAHed

suppl emen %/f m)ry and corr-espondence ta may beée renevved a ter t he

conmmuni caé’t Yf i ni shed.
V. Furthennorc, the above-mentioned embodlment may bc applied to a case wherc the data

communication terminal PDAs belong to the same network, and the connected apparat us’
is changed. In this case, the telephone number is changed, so that data communicazion
* terminal PDA may detect the new telephione number, and mey transmit the IP-address and
new telephone number to network conuection apparatus 4. |
VL When the power switches of portable tclephoues 101, 102,.. .or PHS terminals 201, 202,
'w.. are turned from the OFF state to the ON state, convcmwnally familiar position
rcglstrauon is carried out. But, when the posxtmn rcg;strat.\on is carried out, cellular
“network 1 or PHS nework 2 may notify the IP address -and- the tclcphone number to
. network connection apparatus 4, and the corrcspondencc table 5 may be renewed. In this
case, even if the IP packet is not transmitted from data communication terminals PDAI,
PDAZ, ..., it is possible 10 renew comrcspondence table 5. As a result, data

- This She,
[ Replaced
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- communi cation terni nal ‘PDAL. and networ k- connecti on -apparatus 4, the IP -



| V.-~ Furthernore, the above-nentioned enbodrnent may be applied to a sase
where the conmmunication is carried out via different: net wor ks, fof exanp e,
-such as a PHS network or an | SDN network. In.this case, ‘the connunigatron
systemis constriucted to -establish an.end-end data |ink. Therefore; is v .
possi bl e fo obtain the same effects. as the above- nent i.oned enbodrnent : \&
because t he renewal -of Correspondence table 57 s carried out autonatrcally
V. . Furthernore, the ahove- nenti oned enbodi ment . may be. applled to a case

mhere ‘the dafa connunrcat|0n PDAs_Dbel and .
t he connecctwun&ppﬁw&t é%% ‘l:!thsD &g)ogg '.'élge te? epﬂfnﬁﬁdér s
changed, so th g@ggg MERisEioh, fHF¥ le,ﬂds siblelto receive .

tel ephone @4 %y tr*aﬁ?%':dtgﬁtt%e tP ai(lj'dr‘e"asl‘.s"and nepvsstel ephone nunber_

t 0’ net wor kan:mmeuﬁnmammmawmmmcwonstcwm \When t he power: sui t ches,

of portable tel ephones ©101, -102,...... or PHS terminals 201, 202, ..., .are =
turned fromthe OFF state to the GN St ate, conventronaIIy fanllrar posrtron.'
registration-is carried out. .But ~when the position registration is carried .
out, cellular network | or PHS ‘network 2 may notrfy the | P address and the

t el ephone nunber to network connection . apparatus 4, ¢ and- the correspondence
table 5 may. be.renewed. I.n this case, even if the IP packet |s not -

transmtted from data comuni cati on term nal s PDAI, PDA2 Tt s
possible to renew cor respondence table 5. As a: result data cor’munr cation .
termnal s PDAl "PDA2, ..., nmove from cellular network.l to PHS net.work 2,

such that, even before data transm ssiorn, for exanple,. it.is possr bl e to
receive an | P packet from t he ot her dat a. comuni cat i ons ‘terni‘nal .
REPLACEI\/ENT SHEET S o <027 JUL 1998
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14. ,WHAT IS CLAIMED | S:. 1. - A'data communications system conprising::
e nnectlonl ess node network for transmitting data;- . a plurality of

ni-cati on appar at uses; ... at least one telephone network for
si gning a tel ephone nurrber to each - : conmuni cati on appar at :
according to an independent nunbering plan; .-~ . “a eonnection agﬁar atus

for connecting said connectlonl ess ‘node netvvork and said .tel ephone net work;
a communi-cation terniral for conmunicating-to a connécted communication .
appar at us . t hrough sai d. iel ephone network and for notifying its own.packet
addresmmne nunbet -of - sai o -connect-ed _conmuni cati on apparatus
to sai Patus; and a storage apparat us fpr Storing -
sai d t el ephone nunber of saLd connect ed communi'cati on appar.atus' ‘#hd* sai d
packet address of said, cqmruni cativon {ermnal’ correspondl ngly;" :
wher ei d-sai e&é@ﬁﬁ@@ﬂ%‘é‘h‘aﬁ?ﬁ*ﬁm@s of- a recerdi ng means V\:hl ch
records’ sai ¢, ﬁi&ﬁ*&ﬁwﬂhﬂs{kﬁ@- 1 & - communi cation appar at us
t

that is transm t om sal:d-conmuni cat ron- term nal.,. and correspondi ng-
sai d packet a&dhaﬂsena)ftcbah@ccomkcﬁml m@mansﬁ lephome Bumbrrs toreagh

appar.at.us. ’ accordihg to clai m

1, V\hercgﬂﬁn%“é °88%?mm ca?“étr %er&qgg%ﬂ’éconm sts %ﬁgﬁ@et ecti.ng neans for :
detecti ng thatomwkmt&ppmanmlfor sommating said cbmeahoﬂlhssrmodnmwod:a&nd)smd o
appar at and not fies its own packet -address and a tel ephone nunber of a
connect® ¥&t i on . apparat us based on a.detected result ‘of said

det ect i ng n&fi&émmunacahon tcr&unkalf foh dﬁhﬂl‘lﬁiﬂ:ﬂﬁﬁgllwaﬁ lmamtaﬁmmmtiom: ng. f
a connecti onl ess- noae net wor. or Ara Tt at a . |ty o)
conmuni3PRRY thepsh said tslephone network, gn T‘%ﬁ% '6?"‘?%?%‘]5%?4&“%?’54}?’&@ f.or
assi gniggy &u%%mmﬂmgwm@wmpmwswsmmém af':pf:ﬁ@w ng to

an i ndepenhdent nunbering pl an; " . a connection apparatus for--cOhnecting
sai d c@hdectionl ess mode network and said plurality of tel ephone’ net wor ks;
a communi caty OforCOINERI CakI SRRB&C gdsaﬂ)rggﬁﬂwgal on -
appar at us thr%t%%gesa%é ‘éu%e%rone n t\%\orkm?hgn?or nou%yl ng i-ts own packet
addr es mmmdntmmmnend said packct address of sud communxeauon tenmnal

/

comespondingly;

wherein smd conuection appazatus consists of a,;ecordmg mcans ‘which records said
.tclcphone number of said “ca'nncctcd conmunicauon apparatus that j 1s tramxmtted from said -
communijcation terminal, '\qo,rrcspondmg 46 said packet address of said communicztion -

terminal into said storage apparatus.

2. A data communications system according to claim 1, whercin‘said commun.icaii.on
terminal consist's of a detecting means for detecting that this términal is connected to another
comniunication apparatus, and notifies its own packet address and a telephone number of a
connected communication apparatus based on a detected result of said dctcctmg means.

3. A data coppmunications systern comprising: _
a connectionless mode network for transmitting data; .
a plurality of telephone nctworks for assigning a telephone number to each

communication apparatus according to an independent numbering plan;

mwmwe i

N
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nunber of said connected connunlcatlon apparatus to sai d connectlon'-\\
apparatus when a . . _ : B
* REPLACEMENT SHEET ' ' : '
15 tel ephone network that is used Wit H the cormuni cat i on changes t&éanother

t el ephone network; and. < a stor-age apparatus for~ storlng a . o ST
cor respondence reIatlon bet ween  sai d -t el ephone nunber of .said connect ed' R
connunlcatlon apparatus and sai d packet address of said communication -

term nal ; wher ei n connect.i on rdi ng
means whi ch r%ﬁ?ﬂnﬂg‘@a‘fﬂ?a{ g‘ﬁﬁ&ﬂ%“ﬁﬁ?ﬁaﬁ?ag’ E%‘%f"g'ﬁ%% %dc?tﬁe %ﬁ%ﬁﬂdﬂﬂéggt ion
appar at gfaﬁg‘oftaeﬁli&l@%wdrm from'said communication term.nal, ang i
corresp sai.d packet  ‘addr S%o of -sai d. communi cati on. terai naI |{§ﬁt)o sai'd -

storage apparatcggumunication termna rAcﬁaf“amtf’é“’i’ﬁtd?d’at@mg‘t% Ri ng. to
any pr ecag%hﬁﬂxs%h PR st el %h&né@ét@oﬁ@ﬂﬁﬂifﬁr(ﬁahfy%g fts g prrketnaitickd Sad sad d
a

packet ress and sai d tél ephone nunber to sai d-connection, ap arat us after

a dat a |ﬁc1¢ph¢remmb&eofsamnse¢t9@@m@amaawmétﬂ%ﬁ°a% fbsenaccHonApgatause) 1

when a telephone network that is used wnh the communication changes to another telephone

network and .

. a sto:age apparatus for stonng -a oo:res;:ondencc Ielatlon betwaen said telephqx_xe_
numbet of 5a1d connected eemmumcauon appazatus and sa:d packet address of: s:axd' '-
'oommumcatmn termmal _ ' C - S -.:.

wherein, sazd connection apparatus cousists of a recording means whlch records said
telephone number of satd connected communication apparatus that is transxmtted &onz Sald.‘
communication terminal, “:omspondmg 1o satd packet address of said commumt ation
termmal mto s:-nd storage apparatus. '_ R

/

4. A data commumcauons system according to claim 1, 2 or 3 cither, wherem said 3

communication temnnal notxﬁes said packet address and said telephone number to said

connection apparatus after a data hnk is estabhshed between said connection apparatus and _

itself.
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