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[ NAME OF DOCUMENT] DESCRI PTION [ TI TLE OF THE
| NVENTI ON] ADDRESS RESOLUTI ON DEVI CE, ADDRESS
RESOLUTI ON METHOD, AND COVMUNI CATI ON SYSTEM | NCLUDI NG
THE SAME [TECHNI CAL FIELD] 5 [0001] The present
invention relates to a nethod and an apparatus for
perform ng address resolutions to facilitate

[NAMEC OfMmOCUHMEND s DESCREETIONr mi nal s connected to a
conmuni cation network, and to a conmunication system

[TIrhat oEncHEERVENE TSRTEADDAENET RESOL UT Cuk apkyickheapprESS
invention relates to a nethod and an apparatus for

RESOMEF TN Mg A dags d@%ﬂdﬁﬁ%@ﬂb&s T ﬂ AME
est abl i shi ng 'voi ce tel ephone cal I's “or VI te ephone
over the Internet, and to a connunlcatlon
[TECHﬁﬁh%i F§|nc udlng the sane. 15 [ BACKGROUND ART]
[0001 0002] In recent years, |IP telephony (VolP) or IP
i deo telephony is increasingly used because voice
tel ephone calls or Video tel ephone calls over the
| hberpEesenh savenbdori galateanto cormeimhedt 4ok aost s.
To provide interactive comrunications via such IP
appargthephonyperfoPnindeadtieéephoayolitions tectésshtytioe
identify the IP address of a called party to set up a

commugathtions hieetadded: pami Nal HoveneLct Sd NES & EybmhEM cation
user termnal is connected to the Internet via an | SP

rnetwogﬁ (ARG eesnel é@ﬁﬂuﬁfcg%Pth§§gteﬁh@hé@rfﬁ@fudggytﬁg same.

aSS|gned a
More particularly, the invention relates to a method and an

apparatus for performing address resolutions which is suitable
for establishing voice telephone calls or video telephone
calls, e.g., over the Internet, and to a communication system
including the same.

[BACKGROUND ART]

[0002]

In recent years, IP telephony (VOIP) or IP video
telephony is increasingly used because voice telephone calls
or Video telephone calls over the Internet can save
significant communication costs. To provide interactive
communications via such IP telephony or IP video telephony, it
is necessary to identify the IP address of a called party to
set up a call to the called party. However, since a typical
user terminal is connected to the Internet via an ISP
(Internet Service Provider), the terminal may be assigned a
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different I P address on every connection. Moreover,

when user termnals are connected to a private

conmuni cation network or a LAN which is connected to

the Internet via a router, nmultiple internal addresses

(referred to as private addresses) 5 may be assigned

for one external address (referred to as a gl oba
diffeggaited?®) addreiss husveirff conhectdondentiofyotde, cahdeeuser

According to the ITUT recomendati on H. 323 protocol
termihals exanpenedtiedh tios anpwikbakagcusednfieathBnt akeRbeRYor

or IP video telephony, a RAS (Registration Adm ssion

a LANSWALES) ikupehinebtey 16 kRel @q@erhe% ReLf ar %neeeddress
resolutions on user termnals I n he ca contro

t 2 er hes ffICU| i es
maleiP18 9 ckad gdgéggsggstégggr% Soﬁﬁ SapEEYety FrakRS es)
ddress [es Iutlon de ice referred to as a gate

may bR ERET ST iR ChTi SR BRTAL nERAGFRS VKBRS FERANGoadeaf
;o a 15 callee termnal, a caller termnal inquires
globaljardgess) nf ot frat$ ofhet AhEf ket bedtq ekdrmal LY o-heecallee.
gate keeper and then perfornms conmunications using
tﬁ@cﬁéﬂlﬁGeﬁoaﬁheeggUrﬂfoeﬂammendatiénrHeiaappEot¢®@1 for
address transl ati on device di sclosed in Patent

exampDecuwkithlibsnhewcbanegt asbat ieenip t&AN-psbAg P£i YAt Rideo

20 addresses and the Internet using gl obal addresses.

telephORPBlaFREs 9rbbhystieles AbR: SONEHIBERELYO 9?n@tlon is
communi cation sSystemthat uses a conventlona addr ess

1nclu8§§°k8£'§ r§8¥h§§%r£@dr$ggmﬁ %fggergésoéo 12, téém%nals

dicate t m na are use y user
in thg call COSQro¥Vp£g§8gg£ He£¥5 uggrgégrgghezthese

difficulties. Each user terminal pre-registers its own address

with an address resolution device (also referred to as a gate

keeper) which is used on a network. When making a call to a

callee terminal, a caller terminal inquires address

information of the callee terminal to the gate keeper and then

performs communications using the notified address information.

(For example, the address translation device disclosed in
Patent Document 1 interconnects between a LAN using private
addresses and the Internet using global addresses.

[0003]

Fig. 9 illustrates the configuration of a communication
system that uses a conventional address resolution device. 1In
Fig. 9, numerals 10, 12, 14, énd 16 indicate terminals which
are used by users X, Y, Z, and W, respectively, numerals 20
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and 22 indicate routers, nuneral 30 indicates the
Internet, and nuneral 70 indicates a gate keeper. In
this configuration, the termnals 10 and 12 are
connected to a LAN, and each is assigned a uni que
private 5 address (i.e., 192.168.1.1 and 192. 168. 1. 2)
and connected to the Internet 30 via the router 20.
and ZPhdnddgege 20ultassenesumgkebaBladdnésatés. @he Internet,
202.208.122. 3) assigned by an ISP. The termnal 14 is

- and naleeadsSiogiediaatiBsquegptevatepaddress (i.e.,

192.168.2.1) and connected to the Internet 30 via the
rQHtthéocgﬁflﬁﬁﬁaf@gﬁertﬁg €E§H1H§§s ggbghabﬁ%sﬁFecm

address (i.e. 202.208. 127. assigned by an
E@gdo e , e r n 1§ onnected to the
Com e R P P RUE BaSe Ho oL APBUGRCS FolloH S ot Ta e

¢tly a | obal
addrefg) 150" 12?35 ng Ind) i@g 68T Lueh; Shgoeanpegsed to
have a NAT ( hb wor k Address Transl ati on) function for
the IQE?BﬂﬁFu g Wat FRRsrantey 2he Tstiouienr hdwresnand
the source address of an I P header in order to
globapepfigrasaddiess, t 2ans2@8i bA3. Bt aeehghbé bntam nBSP. The
gl obal address and the term nal private address. The

terminalt 4 22 2Dshassabghdd nesauegadepf tagts onddre 95 der. &0,
assign nmultiple private addresses for one gl oba

192.1@8d2es5. addiecdihavssuer ddene F PRELEQD: | B! P0LS e router
function of automatically translatlng the desti nation

22. MYt Wr22a%q§éq%asso%r %e I‘&) ress TCP/ ubP
header tion to the aflunc I"on of

202. Z%t fﬁt&gal l c%rgéacrf at] nglﬁdreosﬁset e ot‘?le:t:I I;r)larr]l%ad?:rhe

terminal 16 is connected to the Internet without passing

through a router, and is directly assigned a global address

(i.e., 202.208.121.2) by an ISP.

The routers 20 and 22 have a NAT (Network Address
Translation) function for automatically translating the
destination address and the source address of an IP header in
order to perform address translations between the Internet
global address and the terminal private address. The router 22
has an IP masquerade function in order to assign multiple
private addresses for one global address. The IP masquerade
function includes a function of automatically translating the
destination port number and the source port number of a
TCP/UDP header, in addition to the NAT function of

automatically translating addresses of an IP header. The IP
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masquer ade function assigns an individual port nunber

to each termnal connected to the LAN and perforns

comuni cations by associating a conbination of the

gl obal address and the port nunber with the private

address of each termnal. 5 For the aforenentioned

address registration and resolution, the gate keeper
masquegadgcifyaes ian addieoss aabhedizlduﬂﬁhpmhtchumherlEo each

address and the port nunber of each user termnal are
terminedi sbenedtef0064thelOANOWndapeeprapatoiuhscgty¥eAst By

the communi cation procedure for perform ng address

associi@sehyt hoBsmBEAAE dbAJoFOLthBeg1bha32348Fa58Cohdl PhaUEBrt
a conmuni cat1 on SySt em The “conmuni cation pr ocedure

numbe&o&leﬁdﬁﬁes E§§9£8t588r5§ k”asahy ?th gd into

d ress registration an ress no ron. 15 The

a edure fo address registration.is
o?hédggggFoFPo oned YA - %9%&#%ﬁﬁﬁ?ﬁu?%%
Ilcaﬁéo IS nltlated at each of the user
reSOngEﬁPna 1@at§2 SRS Al 1BClugdaghak crdiirass skalbisdea’?

uni que user identifier, such as its own tel ephone
with WpiBBr the FRi fddgeresandabbet her humbpbe bf o freedeh shépr
20 to the gate keeper 70, and requests that the IP
termindliress ammdistdeegort nunber assigned to the termna
be registered therewith. Upon reception of the
[0004address registration request fromeach termnal, the
gate keeper 70 receives the user identifier

L B P Y T o R er e TRER BB
proce@gﬁgefOrﬂggrférming address resolutions according to the
H.323 protocol in such a communication system. The
communication procedure for address resoclution is primarily
divided into address registration and address notification.

The communication procedure for address registration is

performed as follows. First, when a communication application

is initiated at each of the user terminals 10, 12, 14, and 16,

each terminal sends a unique user identifier, such as its own
telephone number, E-mail address, and the number of membership
to the gate keeper 70, and requests that the IP address and

the port number assigned to the terminal be registered

 therewith. Upon reception of the address registration request

from each terminal, the gate keeper 70 receives the user
identifier transmitted and acquires a source IP address from
the IP header and a port number from the TCP/UDP header, and
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regi sters themalong with the user identifier of each
termnal wth the address table 72. Thus the IP
address and the port nunber of each term nal are
registered in the address table 72 as shown in Fig.
9. In this table, the user termnals 10, 12, 5 14 and
16 have the user identifiers X Y, Z and W
registegsethievebyonowichanmpkeeusas tHentéfiemabfl18aahdteheinal
termnal 12 are connected to the same LAN which is
with coenedtiedstottbael neer nefius vilde t1® 4QatEss 2Zhdavidport
the | P masquerade function, the 10 gl obal address

numbe203£208ch22e3masahoned taqthecraut ¢h %QeiéddEQQESEﬁBfg 72
wth the address table 72 as the | P address of bot

as shibg}ﬁ tar ﬁ?al S, .aﬂq %lbf“s Slgﬁrglél,ut ae% e&%pf%e? I?J'hIileanlSH' Ig(%,3 12,

registéered in the address

terpmpal 1 while ., rt.nunber 52000 dynamically

14 angsé?bﬁ%&ebgh?hgs?ﬁuﬁg?ggé%?grisgregrs?er@%giW'the
address table 72 for the termnal 12. [00051 On the

respegthgflland, the conmunication procedure for address
notification is perforned as follows. A termnal of a
chPFeexgmpl ¢ erasethe nbéymsentsl @ asértheeneithimal 0I2 aare
called 20 termnal (callee termnal) to the gate

connekeegeto 70her eguesLANgwhach atdr essnaet &fli €at t98. Thpefnet
reception of the address notification request from

via thBersatéer2t enai i, thhergaheskeepPsie 7nkecshvesnd he
transmtted user identifier to consult the address

gional L 1085 0ROLLL 30,3000 1P 10,00 156 22
regis@%%gh 5&th the address table 72 as the IP address of both
the terminals, and the port number 1720 used in H.323 is
registered in the address table 72 for the terminal 10, while
a port number 52000 dynamically assigned by the router 20 is
registered in the address table 72 for the terminal 12.

[0005]

On the other hand, the communication procedure fox
address notification is performed as follows. A terminal of a
caller (caller terminal) sends a user identifier of a called
terminal (callee terminal) to the gate keeper 70, requesting
an address notification. Upon reception of the address
notification request from the caller terminal, the gate keeper
70 receives the transmitted user identifier to consult the
address table 72, thus acquiring and notifying the caller

terminal of an IP address and a port number associated with
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the user identifier of the callee termnal. The caller
term nal receives the | P address and the port nunber
notified fromthe gate keeper 70, and then sets up a
call to the callee termnal using the received IP
address and port nunber for 5 communications. For
exanpl e, suppose that the termnal 10 is a caller

the usermidgntadderheft éhmi nalléd isrmicall ecTherecahibdr | n
this case, the caller termnal 10 sends the user

termindéntretiedresf thheIPcatiieesteaftinghelfo®t ndmbk® hBEified
gate keeper 70. The gate 10 keeper 70 consults the

from RHEr gaget aBkpe?27H0 agAULREnaRALENER n@&lﬁytghghe callee
caller termnal 10 of the | P address 202 208. 127

0 n 20t 0 e h th
termi 8T LTl thel bPBRLyadTle DBHrBEE BRECRLPcPu %m%a
send a conmuni cati on packet to the callee
commu%%?%?ﬁapsl4 using the 15 notified I P address (or the
global address) and port nunber. Here, when the
cgﬂﬁuﬁT‘é]ﬁPiL%n fo‘éefR%%etF%ﬁ%nW% cbernpnR i hk0 balaepaller
termnal 10 passes through the router 20, the source
termippl apdr6be tgrmlaﬂtlhﬂedeaOQalheeptevmieahddﬂks$hms
the gl obal address by the |IP masquerade function.
case, Thhe ahlbes tbemtakl ekl 28cii@s nihal uddrt Odknonride ¢ the
address (the gl obal address) and the port nunber of

calleéhecgal hgr 1ersinag~ 1, bﬁ/h@C%élté'E‘élelBéhe 760UMGR | Rte
address and port nunber of t conmuni cat i on packet

ceeref 38 {FLLEV,LAE BB Eitatte M Ml ekWiy chen
notif%i‘llzlkeeecéfie n@ermlnatlf {&eof tﬁlgaill’ ree[sn; " 2 12008 010207 4
and the port number 1720 that are associated with the user
identifier “Z”. This allows the caller terminal 10 to send a
communication packet to the callee terminal 14 using the
notified IP address (or the global address) and port number.
Here, when the communication packet transmitted from the
caller terminal 10 passes through the router 20, the source IP

address is translated from the private address to the global

address by the IP masquerade function. This allows the callee

~terminal 14 to know the IP address (the global address) and

the port number of the caller terminal 10 by acquiring the
source IP address and port number of the communication packet
received from the caller terminal 10. It is thus possible to-
send a communication packet from the callee terminal 14 to the

caller terminal 10.




10

15

20

25

[ Pat ent Docunent 11 Japanese Patent Lai d- Open

Publication No. 2001-156852 [ DI SCLOSURE OF THE

I NVENTI ON] 5 [ PROBLEMS TO BE SOLVED BY THE | NVENTI ON|

[ 0007] However, a conmunication systemthat uses the

conventional gate keeper 70 had the follow ng problens

when a call was nade to a term nal connected to the
[0006dane LAN. 10 For exanple, suppose the terminal 10 is a

caller termnal and the termnal 12 is a callee

t diPgitealt. Dbautibhs ¢aSgapHpeBe Pagepti Qﬁi@f—oﬁénaﬁgb§§§ation

notification request of the callee termnal 12 from
No. 2iha -galdger termi nal 10, the gate keeper 70 consults

the address table 72 to acquire and then notify the 15
[DISCERShRRE b@rqhga&N%gggg8hFe | P address 202.208.122.3 and

er

the port nunb hat are associated with the

Ldenti {i "y t e_termnal 12.

[PROB§§§§rE§n§Fy%b§g8R E%aﬁgﬁiggyﬁﬁEEgy]a comuni cat i on

@acket transmtted by the caller termnal 10 using
[0007dhe notified | P address and port nunber, the router 20

20 transfers the comruni cati on packet to the Internet

bEedager, t Aecdesunhadt bon| Pyatdnessat suase gl ohal

address. Here, since the destination |IP address of
convethéonaimyateakeopepatBehadt tRasferledihg pheplaherngtn a

indicates the router 20 itself, the router 20

call REEUINKES tHeaCOBPMIhSAt LOANPACKAt t308h8 &8s 2BaN
transl ates the destination | P address of the packet

| pLP éngpgﬁgLé¥§%§%$g€%55§eg¥iﬁgf 15 MesQuerffie. +orminal

functi on,

and the terminal 12 is a callee terminal. In this case, upon

reception of an address notification request of the callee

terminal 12 from the caller terminal 10, the gate keeper 70

consults the address table 72 to acquire and then notify the
caller terminal 10 of the IP address 202.208.122.3 and the

port number 52000 that are associated with the user identifier

- "Y” of the callee terminal 12. Accordingly, upon transmission

of a communication packet transmitted by the caller terminal
10 using the notified IP address and port number, the router
20 transfers the communication packet to the Internet because
the destination IP address is a global address. Here, since

the destination IP address of the communication packet

"transferred to the Internet indicates the router 20 itself,

the router 20 acquires the communication packet again and
translates the destination IP address of the packet into the
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the packet to the LAN. This causes the conmunication
packet transmtted fromthe caller termnal 10 to
make a round trip through the router 20 to the callee
term nal 12 connected to 5 the sane LAN. \Wen
transferring the communicati on packet transmtted
fromthe caller termnal 10 to the Internet, the
privatsuteldredst banshat 89 thegseurnde [FBRnaddoesstheamttrbesfers
private address to the global address by the IP
the pemdeguertadehbunani.onThidhesusabernd heofmhh £€at S5/ Padket
12 transmts the comuni cation 10 packet to the caller

transi@itiedalt rbR ¥BENgathersedr-aenk? @ngSSﬁa&@ng POLhd trip
nunber of the received comruni cati on packet, the

[ [ cket . als kes roun ip thro

o R O PG s P P Er B Brndl S Lo  PrBoRESEEH <o

the Sg%nnié 0Q.0 8lt15 en though the cal]er termnal 10
SRE CAE-calted TIRTTRI 11D Ehe COMMELL R 1N thRCkelne
LAN, conmuni cations_ provided in this manner by an

transgiftedsTreBoF e 6ALbeFngerpénadr hedtoythaeIghesnrbepthe
70 cause the conmmuni cation packet transmtted from

routegj tAetranelabebetheesmiingt 1D addtdes chkbmetBO private
termnal 12 to nmake a round trip through the router 20

addrets thetheppbsbay padtyss Ty SthBNIRImOSEqEORRYSI caht 0D .
had a problemin that the conmmunication system was

Thus, bWh@enele apg1 1 be @éﬁﬁﬁﬁél P?r{Péﬁgﬂfgst@ﬁéeeémﬁﬁﬁi?%tion

degraded. Furthernore, in the aforenmentioned exanp
kel hgocall ety 2ot ] a e callee_termnal ar
pac econ?}ected ?og$ﬂe€{£&ﬁgéﬁh?§h&$§n gﬁﬁ%c R ?%eadgress

[ havi n h
and p&P%eﬁgﬁéeylgftgﬁérﬁ%%éiveg coéhénfgation packet, the

communication packet also makes a round trip through the

-router 20 to the caller terminal 10 in the same manner.

[0008]

Even though the caller terminal 10 and the callee
terminal 12 are connected to the same LAN, communications
provided in this manner by an address resoluticn being
performed by the gate keeper 70 cause the communication packet
transmitted from either the caller terminal 10 or the callee
terminal 12 to make a round trip through the router 20 to the
opposing party. This manner of communications had a problem in
that the communication system was burdened and the overall
performance thereof was degraded.

Furthermore, in the aforementioned example, the caller
terminal and the callee_terminal are connected to the LAN

8
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| P masquerade function. In case a router having no IP
masquer ade function is used, while sinultaneous

communi cations of a plurality of termnals on the LAN
with external termnals 5 are restricted,
conmuni cati ons between termnals connected to the
sane LAN can be performed successfully by directly

whichdési granergethéoprrhealetaddeessiaf thBeroppesi hgvpagt Yhe

However, such direct conmunications were restricted
IP mawhaeraaenguhbelo@onV§mt¢@@@Jagﬁé@téﬁe@@wlnéqho Ip
Accordi ngly, when each office of, for exanple, a

masquB¥8bBegsnchasnai kANstg, W ghea s@ﬁHESEhEXugAﬁFﬁﬁﬂkfé fions

are connected at the sane tme I n eac
n npi he .a, WAN. o
of a Pﬁﬁkgne#§ %grggghig ?ﬁegéxt%%ﬁawl%3d8¥8§§n3 dtefainals
E ress have.to be used properly_ 15 dependi ng

are rg R BB RE PHETOPp S A Babey Pen AL CBRTRAF FRCCLed o
anot her office or in the same office. A severe

the spget ¥t FBR P8 PeRisrIadosedcensEehhyeby directly
communi cati ons between a termnal in the sane office

'deSigaﬁﬁiagtéhﬁi@aﬁVEmeandﬂhessotﬁi¢me[oﬁpdﬁﬁﬂ@.ﬁﬁkﬁwchH@wever,

probl em may al so exist in a systemlike a VPN

such @Vretuatomnunatet Nehvwowkre EedtxridbedOwie’ OB Cahd ON
schenme in which renote termnals are grouped together

convefOiSQATUGLEAl Reepbih €ach other by tunneling a
comuni cati on packet through the I nternet or a wi de

A ea, , 5 I r&hgg OVIde 25 connun

bet ween I?(E t ernina S aS ljfrl?eh %erfrﬁ) a?éaw SDuSlneSS
C ecte t he sane

has a fiﬁlto W 155 fural%ty of terminals are connected at

the same time, and the LAN in each office is connected to

another via a WAN or the Internet, for example, the external

address and the internal address have to be used properly

depending on whether the opposing party is a terminal in

another office or in the same office. A severe restriction is

thus imposed on seamless communications between a terminal in
the same office and a terminal in another office.
[0009]

Such a problem may also exist in a system like a VPN
(Virtual Private Network), e.g., using a communication scheme
in which remote terminals are grouped together to communicate
with each other by tunneling a communication packet through
the Internet or a wide area IP network so as to provide
communications between the terminals as if the terminals are

9
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That is, upon reception of an address notification
request when a caller termnal attenpts to set up a
call toa callee termnal that is grouped together by
the VPN, the 5 conventional address resol ution device
provides notification of the gl obal address of the
callee termnal. Accordingly, when the caller

connetcdred ral tpleacemealadl.l to the callee termnal using
the gl obal address, the fact that the caller term na

angathe scabbee (eEBbRabnabe GROHRRHCLR0RLRSE DY+t bR
VPN may 10 not be recogni zed, resulting in

reque%%s%%%%S%f%51%%%”%@&&% bﬁnéttgﬁ%%gd Bhgeypgﬁ Inis, o a

causes a possibility t onmuni cat' are no

r onceal ed or a_ s

callel BThei L ﬁ‘gt\%srﬁr&lﬁg?l ERaRERRE opnhe By Bs A

Iar propbl em may al so occur in conmuni cations using

conveétﬁapﬁ éd&resﬁhé?éoéHté?PeﬂﬁHPCﬁaproﬁaé?§s§OFéF19§§10n
in comunications with an external organization and

of thgnallgbatnapdraas| cdddhessatdeecoannnneat i dascawdinagly,
the same organi zation are used as appropriate. 20

when Thet cedlea tsemiha% pbakaewat helintertht oalleaddeessnal
in addition to the external nmail address of the

usingl €Bepy@BbalABdBreBB| | thBakaks ﬁﬁgfeﬁﬁgdcéPl@rr€ékﬁiﬁﬁi
wi thin the sane organi zati on using the external

and tRAARE§$3.WOULELPRSSI DIy gﬁ?ﬁ%égg§5§é£ﬁgr yopﬁet@§¥ may

I nternal server, causin muni catl on SysS
ni cation 0
not bgorQSOSHiggaedrgggl%ngngansuccessguf communlcatfons

properFy conte
beyond the VPN. This causes a possibility that the
communications are not properly concealed or a significant
burden may be imposed on a network other than the VPN.
tOOlO]

A similar problem may also occur in communications using
E-mail, e.g., where an external mail address for use in
communications with an external organization and an internal
mail address for communications within the same organization
are used as appropriate.

That is, a user has to know the internal mail address in
addition to the external mail address of the recipient. An E-
mail that is addressed to a recipient within the same
organization using the external mail address would possibly be
transferred beyond the internal server, causing the

communication system to be burdened and the communications not

10
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[0011] A simlar problemexists not only inthe IP

tel ephony and the IP video tel ephony, but also in

typi cal anal og tel ephony 5 or |1 SDN tel ephony. That is,

for a typical business having a plurality of

t el ephones connected to the public tel ephone Iine via

PBX( Private Branch Exchange), it is necessary to use
to baampropetrdynabntebéphione nunber to make a call to an

out side 10 tel ephone and an internal tel ephone nunber
[0011tjo make a call to an inside tel ephone. As such, one

tel ephone term nal connected to the public telephone

l 1 m dn h an
B BB S sl L OUE UTEE gy o

n t n e external Ie ne 15

the 1p%ifleol BT RORRR Y RIT: BdSphipetbiPalt RBALUS) FaLephony

Isbg E E | i ne, causing the conmunication systemto

or Gr§BR88Yand the conmunications not to be properly
conceal ed. [00121 It is therefore an object of the
prBdéntsi nfent # ohvPodcaRobpsbnede havidedraessluesbityi of
devi ce whi ch provi des seanl ess comruni cati ons w t hout

telepbhehng consecbed bd whéchuhdtdcessesphshoul dnbeviised for
conmuni cati ons when an opposing party is assigned

PBX (Phothtanpexher nekchddsess andiannbptesnsl, 8ddrsssanand
can dynam cally cope wth a change of connection

exterﬁé@tﬂéleﬁﬁoﬁg Hahs8: DOCHIROT 5 1 TRt gngd ﬁ#@gfd%he

techni que for i1 nterconnecting between a LA
telep%ﬁﬁsr S& ;gr nggnﬂu Igg{egﬁgnésnuﬁggél?gqnaﬁgmevgéll to

or erren

an inside telephone. As such, one telephone terminal connected
to the public telephone line via a PBX is assigned two
telephone numbers, which should be properly used. A call
placed to an inside telephone using the external telephohé
number would be connected thereto via the public telephone
line, causing the communication system to be burdened and the
communications not to be properly concealed.
[0012]

It is therefore an object of the present invention to

provide an address resolution device which provides seamless

communications without being conscious of which addresses

should be used for communications when an opposing party is

assigned both an external address and an internal address, and
can dynamically cope with a change of connection status.

In Patent Document 1 mentioned above, a technique for
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problenms with communications with a local termnal or
a grouped term nal have not yet been solved. 5 [ MEANS
TO SOLVE THE PROBLEMS] [00131 The present invention
according to claim11 provides an address resolution
device that includes address registration neans for
regi stering an address assigned to a user wwth an 10
interaddness ingbbetupen belApt bad eheannad@dnessfor
regi stration request fromthe user, and address

commuh@tbtieaki 98 AeaBsiban. PIQYL$LNg 0081 £ 6abheR+ebnaq
call ee address registered with the address table upon

probleggeaakanceﬁmg5169@58§§ pothficapion tgggyﬁsg BEO
ress regi stration neans es
n i nternal address of the

oroushIFLLRReAS! phFHFHELLD AR LSLRR 20 e5s o, (1

xt er nal of the user in response to the

[MEANngPe§QLV59F§FrEPPEﬁEwééuest fromthe user. The
address notification neans includes a function for

[0013providing notification of the external address of 20
the callee registered with the address table when the
eXbher pa¢seaddirssnovfon heccatrd ey regi sletwdl woidbvides an
address table is different fromthe external address

addre®f t8€oTatieh, dafdca thapCihOMudAOs PEQ¥EEENPegistration
notification of the internal address of the call ee

meansrggfsfgﬁfgtgkiﬁ% ?ﬁ 244r&ss éggqﬁh ?tgeu§é£ L0 49

dress” of the ee reglstered he address
wooee L, B e i 08 1857 Lot
requeégqgggé Eﬂgn&égg,cgiéegddress notification means for
providing notification of a callee address registered with the
;ddress table upon reception of an address notification
request from a caller. The address registration means includes
a function for registering an internal address of the user

with the address table in conjunction with an external address

of the user in response to the address registration request

from the user. The address notification means includes a

function for providing notification of the external address of
the callee registered with the address table when the external
address of the callee registered with the address table is

different from the external address of the caller, and a

- function for providing notification of the internal address of
the callee registered with the address table when the external

address of the callee registered with the address table is the
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According to this invention, the address resolution
devi ce includes the address registration neans for
registering 5 an internal address in conjunction with
an external address assigned to a user, and the
address notification nmeans for providing notification
of the internal address of the callee when the
same et diffalexdadmeds aofdrielse odl itée icaltlee,sdne raspbhge to the
external address of the caller in response to the
addresal Ires ifQ caddres  dan@eicr ¥ rbromniche saaldrer, so that
comruni cations can be perforned w thout burdening the

CAPPRGRY B $h3kennyaanibhe tﬁ@pgﬁHQngaEE¥oiﬁﬁ§on

| ocal terminal and seani ess &onmuni cations

S [ r Qyji.d t hout bei ng.consci ous
deVldé %%§&€§§%ng%paggﬁw%§sa%F8%§F %gﬁﬁpngﬁagﬁ %8F rfng%erlng
. resent inyention according to claim?2
an 1n%F69@ e§ gssa&&rggngBQBﬂﬁplHﬁt8e9P0§Xtﬁr%ﬁﬂcﬁdﬁﬁ@SS
address registration nmeans includes a function for
assigpgeleiti Agugedsernfdéhei pREFess actédiresion haavsi 6Ar
for acquiring a source address, a function 20 for
providéggsnetiidgcaheécacqdi tbd $otieceadddddsesui b the callee
address table as an external address corresponding to

when the eecervied adseeskdenttheetalliebhesSeHEC8am@ as the
function for receiving a source term nal address, and

exterdalupgkiressf gk Eﬁg'éﬁﬁiéﬂglﬁh?es gLeLved §HQfE§11ee
term nal address with the address table as an

d h
addrepQ EhfL - HICLERCLAR] CETROP 09 LBal (EoRREREFF10RS  pan be
functjon for eceggigg a user

pertor el It 8rYhr PuPeantBs toF rranunicatiof SySEeh when the

opposing party is a local terminal and seamless communications
to the users.is provided.withoﬁt being conscious of whether
the opposing party is a local terminal or not.

[0014]

The present invention according to claim 2 provides the
address resolution device in which the address registration
means includes a function for receiving a user identifier of a
source, a function for acquiring a source address, a function
for registering the acquired source address with the address
table as an external address corresponding to the received
user identifier of the source, a function for receiving a
source terminal address, and a function for registering the

received source terminal address with the address table as an

~internal address corresponding to the received user identifier
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a function for acquiring the external address of the
callee termnal corresponding to the received user
identifier of the 5 callee termnal by consulting the
address table, a function for acquiring a source
address, a function for providing notification of the
acqui red external address of the callee termnal when
of theheoacqei r ethexdddinad s adolt £65cof i dheneatd enclwiss nal
is different fromthe acquired source address, and a

functlanfwa@tm@aeﬁenngcauugb@glaeﬂtmfgétdbﬁgan@aniééatéQﬁlnal
of the internal address of the callee term nal

a funeeabﬁs@gedaequ591ﬁaethgeg§t¥ﬁﬂayssadkgsgtb%l@ éakbse

call ee termnal by consulting he addr ess

f.th I
termlbgﬁtﬁégg gnS%%ﬁrggltﬁgdr%é%ag?ggugﬁar%ggggigler og the

e acqurre
c ordLngFto t vention, the address_registration

A
Calleﬁe§ﬁ§mﬁﬁ uaésC?ﬂ%ufﬁﬁEB.Bﬁﬁ pORTPRR eF PP HY a2 uberction

identifier of a source and registering the acquired
for agguigéngddregyrapt addraesaddr 8rctiphefas proekdenaal

address corresponding to the wuser identifier as well
notifacatrsderi vfngha soguieetieerteahahdad@sss200finthe callee

registering the received source term nal address with

termihbe whddress dohheras antéphel NdlidpEss ess, tiRaded NEee
address notification neans includes the functions for

termihfCeLYi AQrEdLentSEFoh dENLi £ if%dt§@?f@%ﬂﬁﬁﬂ%§§§1n§$d a

and acquiring the external address e ca
functigﬁnkggla %%fgﬂﬁﬁléﬂ@ ! ess?ngddrgﬁﬁ ica ?9?%6“2%% as

acqui r|ng € source
of the jnternal address of the

.
mm% g m|%%%ﬁmwwMW@w%wmwm

received user identifier of the callee terminal by consulting
the address table when the acquired external address of the
callee terminal is the same as the acquired source address.
According to this invention, the address registration
means includes the functions for receiving a user identifier
of a source and registering the acquired source address with
the address table as an external address corresponding to the

user identifier as well as receiving a source terminal address

‘and registering the received source terminal address with the

address table as an internal address, and the address

notification means includes the functions for receiving the
user identifier of the callee terminal and acquiring the
external address of the callee terminal by consulting the
address table as well as acquiring the source address, and
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the external address of the callee termnal is the
sane as the source address, so that direct
comuni cati ons therebetween can 5 be perfornmed w thout
burdening the router and the comunication network
when the callee termnal and the caller termnal are
on the sane LAN, and seanl ess communications to the
acquiggegs apdnplbevpddwigded twift hatt ohebigthensateusadf address
whet her the opposing party is called over the
of thlkntennet eerfinkhebsamBnshOthiAl tHbBeaaddE88Stable when
regi stration neans may regi ster the acquired source

the ca@drass &hBEeEQeoédgﬁéséaiﬁgéeté%ﬁ?ﬁ%ﬂg%g LRhE LERET ¥89ine

user identifier upon reception o ress
eqi i 0 est . ternativel t he_user
sourchCAUBLESL; °8p LRINCRteelh R SV Lob g iR E Rt peR, can
b agd thés d %ined in.the addﬁgss table, so that the
© PeR4Gres Vég QEF aPPEACHERASE IR | FoRheEKaRAeth@cei ved
user identifier against the user identifier defined in
commuphgathgyr B3EWeHE| hep Fogi cablee heewmiuil eandotineecaller
address in place upon reception of the address
termipagi are avh obhe egamst LARD £0018dahes presentni cvenbhonto
according to claim3 provides the address resol ution
the uslevsceah nbahpcdvided adtt eSSt Negisd rdbh P o B aHS whether
includes a function for receiving a user identifier of
the oPpoSDL P@ar@%fi@%épﬂe&%v&?% | 19 S POUT G SAA8S Sy ame
a function 25 for registering the acquired source
address with the address 15 table as an externa
address corresponding to the received wuser identifier

qf the(;ource a, function for receiving a .
he 'address Tegistration means may redgister the acquired

LAN.

-source address with the address table along with the received

" user identifier upon reception of the address registration

request. Alternatively, the user identifier of each user may

be pre-registered with and thus defined in the address table,

- so that the address registration means will check the received

user identifier against the user identifier defined in the
address table to register the acquired source address in place
upon reception of the address registration request.

[0015]

The present invention according to claim 3 provides the
address resolution device in which the address registration
means includes a function for receiving a user identifier of a
source, a function for acquiring a source address, a function
for registering the acquired source address with the address
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source term nal address, and a function for
registering the received source termnal address with
the address table as an 5 internal address
corresponding to the received user identifier of the
source. The address notification neans includes a
function for receiving a user identifier of a callee
tabld eramamlexterdfainGiddyme sfso o cat@idiplondd righ e cexther kakeived
address of the callee termnal corresponding to the

user lNereitied seyr itdRNtddurele 0t Eﬁ%c%@o%akb%er%%%q%ﬁﬁb Ry
consulting the address table, a function

sourdé“%@fﬂﬂﬁéﬂigadﬁﬁy ) dent if ier of he call gﬁsE% gbaa%he
function for ach|r|ng {he external address o
ter pondi n o,the receive
rece, éLFP e oﬁrpﬁga cgﬁégﬁsFeW it FB aé%ﬁ?ﬁﬁt?ﬁgi?hés an
, ﬁ@ﬂress table, a function 15 for prOV|d|n
interngli AdCLESsn COF rEREORE4RTr &8 EREcPRAFLTE: seTofdephafior
call ee term nal when the acquired external address of
of thehsougslel-eeTherafidness snetifecapion rnerthelachudeedct
external address of the caller termnal, and a
functﬁ@ncfbmnrbaeiadqgiaingeramdeptmfﬁdkngfnatbﬁﬂmaéiﬁérminal,
the internal address of the 20 callee term na
a fune@ﬁbasm@mda&guhalhaetﬁecekvegnaie&dugeaéIBEeEheOEalhse
callee term nal by consulting the address table wh

termihBe QBQQEEBQHQEEErgeltﬁgd£ggélggdtHgﬁgggggﬁtg?igknﬁk the

is the sane as acquired externa ress o
I - di to_this invention, .
callegaéﬁééﬂ%%?%gk”ara PERet 55" RatnatheraabePtRe Fuhdtrbhe”
receivjng a user, identifier 16 of_a source_ and
for r?&ﬁ%%%@ﬁ.Ebetﬁéeécaﬁﬁpéafé%areé bhareadlert kerpheal, a

address table as an external address corresponding to
functige for acquiring the external address of the caller

terminal corresponding to the received user identifier of the
caller termina; by consulting the address table, a function
for providing notification of the acquired external address of
the callee terminal when the acquired external address of the

callee terminal is different from the acquired external

address of the caller terminal, and a function for acquiring

and providing notification of the internal addfess of the
gallee ferminal corresponding to the received user identifier
of the callee terminal by consulting the address table when
the acquired external address of the callee terminal is the
same as the acquired external address of the caller terminal.
According to this invention, the address registration
means includes the functions for receiving a user identifier
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user identifier as well as receiving the source
termnal address and registering the received source
term nal address 5 with the address table as an
internal address, and the address notification neans
i ncludes the functions for receiving the wuser
identifier of the callee termnal and acquiring the

of a extecealndddegsstetihbethal bequtieed palirby gaasdkti wgth
the address table as well as receiving the user

the alddewrfisf itablef akhanllxeakhan haurkBal coaed¥pbbhldngho the
external address of the caller termnal by consulting

user GBRnaderesSLahke; Qer@EQQQEBQQtHQdSO?EQ%igéP@?nal
a the ca

notification of the internal dress 0 ee

rm na ti h ddr.ess tabl e when t he
addrelSl TR0 kel oLOREHl LR, L08R C R R hRR e PRt AL "Seligess
 th ?ﬁ thg extergahﬁ%S address of the caller termnal, so
Wi 5t 24PFEEE LORhGnFEafRohdteERal eBettReR caRd pEhe address
. _perfornmed w thout burdening the router and the
notifigatmANCRERBA AREWARSwWheR fhectapneefeorrnéeal vind the
caller termnal are on the same LAN, and seam ess
user gdanthfiéari ofisthe thblesetsrmanabeapd oxdger ivhd hold
bei ng 20 consci ous of whether the opposing party is
external | eddowes bdhethd nt£INed @érﬁﬂnéh%f%éﬂti:ﬂ@oﬂl@é
The present invention according to claim4 provides

addre&getaﬁggr§§Swé§§0$§tféEbf@Wﬁ?etﬁ@_M@%frﬁééhﬁffi@9q5fséhe

registration 25 nmeans, the function for acquiring a
11eSOHLES; Addre % 17 functi f or aé' L rin bf
callefhb s At Toan it e el e (EhT e Py

termiﬁgf ﬁ?“é8§5399{§§stﬁ%tghépgsgdgéﬁfg,tﬁﬁﬁfzéﬁhiring and

providing notification of the internal address of the callee

~terminal by consulting the address table when the external

address of the callee terminal is the same as the external
address of the caller terminal, so that direct communications
therebetween can be performed without burdening the router and
the communication network when the callee terminal and the
caller terminal are on the same LAN, and seamless
communications to the users can be provided without being
conscious of whether the opposing party is called over the
Internet or on the same LAN.
[0016]

The present invention according to claim 4 provides the
address resolution devicé in which in the address registration
means, the function for acquiring a source address includes a
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an external address includes a function for
registering the acquired source port nunber. In the
address notification neans, 5 the function for
acquiring the external address of the callee term na
i ncludes a function for acquiring the correspondi ng
port nunber by consulting the address table, and the
functfigme tfiogn ackjod rpngv iadisegroet pbircahinbeef thea externaktion
address of the <callee termnal includes a function
for reonspreeindi RBenebifriceatidaretl Qfithhenacduikeds table as
correspondi ng port nunber. According to this
an exitRvenli aRdrbBe addnresssr a0ihealbansoreal igggwﬂgsthe
the function for acquiring and registering the ~source
.pnar.t r n uiring_t soyr,ce address. and,
acquil @t SBUPREr pBIEN BRI Mo B e S aHEE B oiPER 1R i pe means,
5 notification neans includes the function

th faddrtess % f
€ HBFTACRu P nGCIRAT LpPov i REERBERE | RAEFBASOPLt RBe callee
.correspondi ng port number when acquiring and
termipady igrhydast af fFEREEbANOfOr haceakitingl thedressespbndheg

callee termnal, so that address resol utions on a
port nemhtnabycoensultiingothheatidtessetalla, aandutie hantdgon
the 1P 20 masquerade function can be perforned.

for pAbtvedbayivetyfitheieddoesshsegkssFdil OMIAREHS HRYLRESO
be configured such that the function for receiving a

calle80HEERInALr MhOBhd86ds essntne Hdﬁ§rﬁ%£gﬁf&%ﬁﬁ 20Lification
receliving a source port nunper, a the tunction tor

ot enbeBLAL P A0 DR SOURCE, AR T e 8007252 W L1 (e

(ARSI O, el St ag Lhe scelued Source ol

) : i i ST ¥RkYS T Slol e
means includes the function for acquiring and registering the
source port number when acquiring the source address and
registering the same with the address -table, and the address
notification means includes the function for acquiring and
providing notification of the corresponding port number when
acquiring and providing notification of the external address
of the callee terminal, so that address resolutions on a
terminal connected to the Internet via a router having the IP
masquerade function can be performed.

Alternatively, the address registration means may aléo be
configured such that the function for receiving a source
terminal address includes a function for receiving a source
port number, and the function for registering the source

terminal address with the address table as an internal address
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configured such that the function for acquiring and

providing notification of the internal address of the

callee termnal 5 includes a function for acquiring

and providing notification of the correspondi ng port

nunber by consulting the address table. This allows

for designating the port nunber even when providing
inclugetsi fi damicdricaf folre reptietralngddhesseceherdbyource port

enabling it to be utilized for high-Ievel
numbedpphincathenaspeeist eotl@ivseiochO0RtihsThayPEes8Nhe

i nvention according to claimb5 provides the address

confibgsekuki,en QﬁﬁEc%hEnfWBE%E?gh§o§dgE%§§rﬁﬁgi%gaa EBQidéng

means i ncludes a function r registering-t recei ve
; 15 t ' e with the_addre tapl e as

noti (RUEIEn B B R R Ao NE D b s BE ER TR ek Pafninal
nel ddress is different from the acquired source, . ,
inclugs: 8 LUNRECBRAERE REIRRFANPNIBA PORYIAABIBEFé§ECation

regi stration neans determ nes that the term na
of thengppgesrandingepaal pomhgareyscanenlthagr tbei gddress

source termnal address is different fromthe

tableacdth¥eda Ebew g ef i ditessisynanichg here o steursbdhesven when
recei ved source term nal address with the address

provitahfenasidfcathbser oal tBddi£68rnsSD 48atcYBNECERSBALY
registration of internal addresses is elinmnated. 25

i 0918 e FRY eRi L QD r gi99; i {£1
orab1LAGIEE 15, TRooBt e eat LoV o0 gt OBILERIR R

use. address registration

[0017]

The present invention according to claim 5 provides the
address resolution device in which the address registration
means includes a function for registering the received source
terminal address with the address table as an internal address
when the received source terminal address is different from
the acquired source address.

According to this invention, the address registration
means determines that the terminal includes an internal
address when the received source terminal address is different
from the acquired source address, and then registers the
received source terminal address with the address table as an
internal address, so that unnecessary registration of internal
addresses is eliminated.

[0018]
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means includes a function for registering a grouping

IDwith the address table when the user is grouped

together with 5 another user in response to the

address registration request fromthe user. The

address notification neans includes a function for

providing notification of the internal address of the

cdhleepresgingt éngdniibh theoaddnegssot ahbemwieprbhiédes the

callee and the caller have the sane grouping ID
addrersegiretserlet iwint kisviieel@nadaiess thabkedreskespgiserb@ion

the address notification request fromthe caller.

meansAG SR didRe: hofhﬂb%lbﬁv%ﬁk|9@g1§¥%Q1WEe@ Eggﬁ hg{@ﬁnﬁkﬁh
grouped together, e.qg., N, comru |ca

the a8AFRQ!Rehe %na%{%eﬁée oa'f %%g\g%& RLEceRS PLovLdes.

notification o erna ress
instead of the exter of the call ee when

anothgs KS€he 'RarFEBORRG EﬂetgﬁlFggrﬁ§§erFﬁéSt§ﬁﬁé°@rBﬁﬁpﬁét
D registered with the address table, so that

from EBﬁnﬂ%FEatu%%% %%ﬁF?ﬁﬁrﬁQ?%ﬁ#ﬁﬁF%@@im¢ﬂﬁ$ﬁ¢m0¥¢¢ﬁ%by
preventing comuni cations via a route other than the

functypn, fopopaeréddnaghytifhcstabhons the tohwunatasddnsss of
to be properly concealed and a comuni cati on network

the celhee rhghsthec¥PNith bke hedscbyr deped. whéni chal 6811ce
possi bl e to provide seam ess comunications to the

and thée&&lmbkhﬁébeb€h898§ﬁ85§£@H§1§§ mbekasistéPstQPeﬁiaﬂe
party is a grouped term nal or hot 0191

addreggeﬁgﬂie'gﬂep t?ﬁnggcgédfﬁg 18 gégéyhgtf ¥% Sn request

address reso evi ce
from Pgélca gkgn

According to this invention, even when those terminals
grouped together, e.g., by a VPN, communicate with each other,
the address notification process provides notification of the
internal address of the callee instead of the external address
of the callee when both the callee and the caller have the
same grouping ID registered with the address table, so that
communications can be performed via the VPN, thereby
preventing communications via a route other than the VPN.

Accordingly, this allows the communications to be properly

.concealed and a communication network other than the VPN to be

less.burdened. It is also possible to provide seamless
communications to the users without being conscious of whether
the opposing party is a grouped terminal or not.

[0019] |
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means i ncludes a function for providing notification

of a registered entry in the address table in

response to a request 5 froma termnal. According to

this invention, the address notification neans

i ncludes the function for providing notification of a

registered entry in the address table in response to a

r 8pgepresknomiavestibnabecsadiihgt tbhelasmr 7canosttiest the

the terminal of 10 an opposing party displayed in a
addresisstreablteimnnakyicegi gt @hedh Whthatheeaddngssrtabteon

Thus, the address resolution device according to this

meansl A¥RNLIGRR ERYyuRetYsRdras Brodti8ik§eREtikkation of a
automatically perform ng address’resolutions In
- rd Lt h 1 nj Lon._pr I nd_na
reqt ARSRHCORCE NN Ao R QORI e LoD PLELASEL: PO Rauesc

from us%r ternhnal to acquire information regarding to
fermiMalf€ regi stered with the address table and the
user to, select the opposing party. [00201 20 The
pPESBRELINAVERL FBHS abRBRUF ARt ot ap A Bep® ovPHbEL @At ion
address resol ution method which includes an address
meansr agicsvdasi thesfepcbionefost promdang addt eEscassognetl a
‘ to a user wth an address table upon reception of an
regisaddedsentregistthti addreguesibieomht hespisese B880aafequest
- address 25 notification step of providing notification
from 8f tarfahkee s@ltpgdrens neghstghedoVeth {he adbhess) of
tabl e upon reception of an address notification

an opﬁggyﬁatpgfeyqéigﬁiéﬁéd iH éhfigPtgfdte££§hals registered
with the address table.

Thus, the address resolution device according to this
invention may be used as a gate keeper for automatically

performing address resolutions in accordance with a

communication protocol, and may also be used as a directory

server for allowing the user terminal to acquire information
regarding to terminals registered with the address table and

the user to select the opposing party.

- [0020]

The present invention according to claim 8 provides an
address resolution method which includes an address
registration step of registering an address assigned to a user
with an address table upon reception of an address
registration request from the user, and an address
thification step of providing notification of a callee
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address registration step includes a step of
registering an internal address of the user with the
~address table in 5 conjunction with an externa
address of the user in response to the address
regi stration request fromthe user. The address
notification step includes a step of providing

addremet irfeigdatteardofrithhéhexternaksaddbessupbnt hecepkliea of an
registered with the address table when the externa

addreaddness rotathencakbeestedirsihenedaMbh . 100 henadfh€©8sd, the
table is different fromthe external address of the

addre%@lE%@is%Qgtﬁoﬁther19E9MHQE”Q QoL fbfagéggsggraﬁs an

i nternal address of "the callee regi tere

r bl he r addr ess he.cal |l ee
lnter%gq §§§Fg§g o tHEN b Az LS PhR B90EERR ke a8 ne
r nal gdress of th g caller, in response to the
Conju&& F8§swﬁ 'PPCEFFSHH?ng dreppoff FRe W8BFcen response
According to this invention, the address resolution
to thﬁeﬁﬁ@éeﬁﬁcF@ﬁé§tFﬁ§19§dr@ggeﬁéngPMath@nuseép dthe address
registering an internal address in conjunction with
notifapaéxoer abbpatdctsde@0aassegnell poowaidsey, nanifibetion of
address notification step of providing notification
the eatetheli ateress addtrsscelléberegl sesredh@ichhhe address
external address of the callee is the sane as the

tableeﬁhgﬁn@heaggf§§§a9fa&@§e§§|&Prﬁhén f@@nfgglﬁtépgd with
| ee address |an|ry fron1t er, sot

i ns_c rfor d Wi t hout . bur
the afffULD E2010NPs RN PELLRT NG SLED0 PHAGEIL D%
| ocal, term nal and S an1ess comuni cations to

the C%i%eﬁSe?gdc%nsB%pp?%v?ﬁ%ﬂ RHouet betgRtion of the

internal address of the callee registered with the address
table when the external address of the callee registered with
the address table is the same as the external address of the
caller, in response to the address notification request from
the source.

According to this invention, the address resclution

method includes the address registration step of registering

an internal address in conjunction with an external address
assigned to a user, and the address notification step of
providing notification of the internal address of the callee
when the external.address of the callee is the same as the

external address of the caller, in response to the callee

~address inquiry from the caller, so that communications can be

perfqrmed without burdening the communication system when the
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consci ous of whether the opposing party is a |loca
termnal or not. 5 [00211 The present invention
according to claim9 provides the address resol ution
met hod in which the address registration step
includes a step of receiving a user identifier of a
source, a step of acquiring a source address, a step
opposafhglParégi sSseri Agchhetacninatd sodrseamildsess with the
address table as an external address corresponding to

commuhheateeakved yser usedenthhi BE pholN@c8OULEBoud B ERgOf
receiving a source termnal address, and a step of

consch8dksher WAgthBe tReeh¥pdsifgQuUhLet eig1§akoéggr€§§m%héf or
the address table as an internal 15 address
corresponding to the received user identifier of the
" source. The address notification step includes a step
[00212f receiving a user identifier of a callee termnal,
step of acquiring the external address of the
callee termnal corresponding to the received user
i §eft PFPeenbf 1RHenEAPD e2Cor 4 6nd Fral chyimohse ey ides hehe
address table, a step of acquiring a source address,
addregssrepobht peovitdthgdnoti ¥hiahi One oiddhess acguisedation
external address of the callee term nal when the
step anqLudes exseepabfaddtessing 4 heseal l@enterténabris
different fromthe acquired source address, and a
sourcé! eR SfcBCHEi £bHT1 2% pEovidi Lfi . the
internalﬁaddresggofpg%e calle%g %%?%%%%ﬁnﬁﬁétgﬁ 5
. [ e QY er identifier of the
reglsggf{gipgﬁg a8 ?9ﬁég sé&f? .5&5 £ & 080 th?a%$§r%%%htable

ermn y consultilng e address

not

as ant£§kernal address corresponding to the received user
identifier of the source, a step of receiving a source
terminal address, and a step of registering the received
source terminal address with the address table as an internal
address corrxesponding to the received user identifier of the

source. The address notification step includes a step of

‘receiving a user identifier of a callee terminal, a step of

acquiring the external address of the callee terminal

corresponding to the received user identifier of the callee
terminal by consulting the address table, a step of acquiring
a source address, a step of providing notification of the
acquired external address of the callee terminal when the
acquired external address of the callee terminal is different

from the acquired source address, and a step of acquiring and

~providing notification of the internal address of the callee
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acqui red external address of the callee termnal is
the sane as the acquired source address. 5 According
to this invention, the address registration step
i ncludes the steps of receiving a user identifier of a
source and registering the acquired source address
with the address table as an external address
termicedr espordipogdiogt he uier recdentidf beerasdeatl fasr of the
receiving a source termnal address and 10 regi stering

callekheereGeivedySevhealteny pak address Wablet BBenaddeess
table as an internal address, and the address

acquikey tkeatian %H@Qe%gcbﬁdﬁﬁetEﬁliggpﬁegkiggiek¥!Eﬂetggme
user identifier of a callee termnal and acquiring

as thkh€c Igséga%ﬁg§ggrgaar8f the callee term nal by

cons dress tanl e 15 as wel | as acqui ring
tge soatce ﬁddgess,,and acquiring and providing
notFPr et PohCof Pt Rel PhERFHAT, aliBF e8ddBesSE hEegaF T RRE 1o
term nal by consulting the address table when the

step éRfeépAsp téadﬁ§§§Sontﬁ@C@aVi@@ tenAthaldentifitesapt a
as the source address, so that direct conmmuni cations

| sourcehandbetueenerangbeh0apauf oededourthoatidbasseni iy the

router and the conmuni cati on network when the call ee

addrebsr okbhak asdahhextarh&l 4887E83| cafLesPOnlNey SederhdNaser
and seanl ess comuni cations to the users can be

ident PEQ¥FAEE Weihoyk P@&@Qv%%@sgig&éﬁeé @Qﬁﬁfgéltgﬁﬁre?%eand

opposing party is call over the Internet or on

reg s BQEn; Abhe 220 08, 2901555, SLPALALL BA3LER, W e
sazzo 0L 5555 B0 Sy oL ong M b e recelved user | denti e
notification step includes the steps of receiving the user
identifier of a callee terminal and acquiring the external
address of the callee terminal by consulting the address table
as well as acquiring the source address, and acquiring and
providing notification of the internal address of the callee
terminal by consulting the address table when the external
address of the callee terminal is the same as the source
address, so that direct communications therebetween can be

performed without burdening the router and the communication

network when the callee terminal and the caller terminal are

on the same LAN, and seamless communications to the users can

be provided without being conscious of whether the opposing
party is called over the Internet or on the same LAN.
The address registration step may register the acquired
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request. Alternatively, the user identifier of each
user may be pre-registered with and thus defined in
the address table, 5 so that the address registration
step will check the received wuser identifier against
the user identifier defined in the address table to
regi ster the acquired source address in place upon
sourgeecepttiems ofi thhé hadddelse sisegiadilcatilongr @qidSthe received
Furthernore, the address registration step may
user Hegirstidi erl@pohe reeegitves $FULGe Leuresal raddsess twohh
the address table as an internal address when the

requds@Cei XedsRKE Che1 8 Mnal yaddr egsnc i £1 d féfrgﬁéhf%ggl may
the acquired sourtce address. Accordingly, the address
egi.st.r.ati . erm nes _that .the r m_nal

be pr%hcf%%ggggﬁgi%ngngﬁhag P§s§e£ﬁgﬁdtﬁ8 %§8eF§§ae§8uF8819r

- inal 15 address is different fromthe acquired

so thel F0F AGOFESS. TaHASCEREHOPeGEEPels L hENpEkef pRdZeCeived
source termnal address with the address table as an

user idegtiglegdapassstsphengseunaderssfigr definedathohhef
internal addresses is elimnated. [00221 20 The

addregpegsehilei hvenegbatarcohdi agguoretasoutbepadiirdes theplace
address resolution nmethod in which the address

upon tegeptiahi of théepdipekbdesgasskepieh regeb¥tng a user
identifier of a source, a step of acquiring a source

agdrensrmars! epnof aghipgi st gL} . ' u )
addressrﬂﬁfh t he a%dress§tg%?295%§2%32ﬂ§%§§§P%g|fg&lster

: ' I ved 25
the BOELTPR, EPLEPer PRt e boabd P T e a0 ne shapts =0

. _term nal gddress and a steg,of regi stering the
an in 858? ead ress when the received sdurce terminal address

is different from the acquired source address. Accordingly,
the address registration step determines that the terminal
includes an internal address when the received source terminal
address is different from the acquired source address, and
then registers the received source terminal address with the
address table as an internal address, so that unnecessary
registration of internal addresses is eliminated.
[0022]

The present invention according to claim 10 provides the

address resolution method in which the address registration

step includes a step of receiving a user identifier of a

source, a step of acquiring a source address, a step of
registering the acquired source address with the address table
as an external address corresponding to the received user
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source termnal address with the address table as an
internal address corresponding to the received user
identifier of the 5 source. The address notification
"step includes a step of receiving a user identifier
of a callee termnal, a step of acquiring the
external address of the callee termnal correspondi ng
identtidielre ofetéievedunser, bdentpf bér retethiengakl geurce
term nal by consulting the address table, a step of
termihedeividrgss) bhe wserepdeft kehestetihBerpal kekeived
termnal, a step of acquiring the external address of

sourc%h%eQﬁHhﬁﬁ_Eﬁﬁgkgélw%EHrEﬁ%ggagkggst9aFT%y5§C§hV$?Fernal

user identifier of the ca term na consu ng
e [ le, a,step of .prqviding. notiticatiagn
adared® AUCLERnb i oer el el Patui BEd beofhicRRH EatTcof ene
~_term.nal en the acquired external address of the
sourcgsl | Hes TEIFR a7 5L th 1 61t FHB M NG SRY A 1BEP OF
.external address of the caller termnal, and a step
recelgfingcguilrfpigidaatpfderdphge melieecheroinghe &anseepadt
address of the callee ternminal corresponding to the
acquirengi ted esterndénadfiressobft hivecahl bec20eteinhbal by
consul ting the address table when the acquired

correepbaibal addtrssreteihedcabéeeidenti Nadri 5t PG SAELES
the acquired external address of the caller termninal.

termiAGEOR Y BGn5Q1L DLS £H¥e§&&Pstt@&bﬁggr§s§té§g5ftf@&%f@ing

step 1 ncludes the steps of receiving a user identifier
the w8522 POULECL L SOLPL L BOLLNe, B0 Lo oo e
wcaos £S5 3R SOLESRRENOLIG. LS, LD docr{denti 1 er, 29 vel
corresponding to the received user identifier of the caller
terminal by consulting the address table, a step of providing
notification of the acquired external address of the callee
terminal when the acquired external address of the callee
terminal is different from the acquired external address of
the caller terminal, and a step of acquiring and providing
notification the internal address of the callee terminal
corresponding to the received user identifier of the callee
terminal by consulting the address table when the acquired
external address of the callee terminal is the same as the
acquired external address of the caller terminal.

According to this invention, the address registration

step includes the steps of receiving a user identifier of a

souxce and registering the acquired source address with the
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registering the received source term nal address with

the address table as an internal address, and the

address 5 notification step includes the steps of |

receiving the user identifier of the callee termnal |

and acquiring an external address of the callee |

termnal by consulting the address table as well as !
addresse diah iRy dshenussit §rdedt iakdidee sof doreresgionelingt ¢onichal pser
. acquiring an external address of the caller term nal |
identifipyr eonsudlili rg thecdddness tablree arEmae@ui tbAgeaRdand |

providing notification of an internal address of the
registaldiery tevenirealeied congUkt kRGntiRg1adduess st abke when

the external address of the callee termnal iIs the

addreBdme a9 ¢l be eX! ehRaladdeass ot hga ¢aLl e terminal,
so that direct conmuni cations tﬁeregEtmeen f c¢an be
: r.t.or it t rdening ., the rauter and the
nOtlfggﬁkgﬁgggF%%nEﬁé&ﬁggﬁ %ﬁgngFRBSCSEI§SC?éVﬁPﬂthﬁan?ﬁe
identC%Llero tgﬁninal are on the_sane LAN, and seanl ess
¢ominPeatfonSatdeet heTHéBRE eBA BEIPisingeanwerhennal

bei ng consci ous of whether the opposing party is
addregg| pédthperathee| hesnhnelobyoronhelsane thO &dflress table

00231 The present invention according to claim1l
as weplogpdescehwingdihessseesbtieht bfiaet bodthe phicdr in
the address registration step, the step of acquiring

terminaspuacquidiihgsan26xtoshallesddrst 8PoOf tREAMLT 188 Berminal
source port nunber, and the 27 step of registering

by coﬁ@@lﬁﬂ#?cﬁhédgﬁgﬁés§AE ihe addres ui@?ﬁ@ afigd SF iding
external address includes a step of registeri The
notification of an internal address of the callee terminal by
consulting the address table when the external address of the
callee terminal is the same as the external address of the
caller terminal, so that direct communications therebetween
can be performed without burdening the router and the
communication network when the callee terminal and the caller

terminal are on the same LAN, and seamless communications to

the users can be provided without being conscious of whether

the opposing party is called over the Internet or on the same
LAN.
[0023]

The present invention according to claim 11 provides the
address resolution method in which, in the address

registrgtion step, the step of acquiring a source address

_includes a step of acquiring a source port number, and the
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acqui red source port nunber. In the address
notification step, the step of acquiring the externa
address of the callee 5 term nal includes a step of
acquiring the correspondi ng port nunber by consulting
the address table, and the step of providing
notification of the external address of the callee
step todr madls tendingd g ea ssugpeot diresisdwig hnahief bddrees abble
the acquired corresponding port nunber. 10 According
as an edthirnalneeilriess, ihkeuaddr asstegdost FabighershgPthe
i ncludes the step of acquiring and registering the
acquisedl eeurRel bor¢npempuhen ?ﬁqgﬁé'Q@d?@gsrﬁ%%f%f?éﬁ%bﬂrgiep,
source address wth the address table, and the
r egs ficati i,hcl he .s of
the S BT g e B8P S Rarely alESRboPe 1R ee
.CQLI € ndi ng_port nunber when acquiring and providi ng
termindl; ?“%3?%8& 81 SERR @kt GFAUPTARAr LSS GPErREPEARLRE POTT
termnal, _so that address resolutions on a termna
numbethNeEPQSu%BlPHethPn?@?ﬁ@ﬁSvFabéeroaﬂ@rth@vﬁhgptﬁﬁ | P
'~ _masquerade function can be perforned. 20
provigipgr patidérygtiohecadthessxteghsiratidoasstep by akdbee
be configured such that the step of receiving a
termiselr ¢ecledasnal staddoessronciufdgsnat st epaofon esei Yhay
a source port nunber, and the step of registering the

acquigedr eertespbnai ngdgsessnihb8r-t he address table as an
i nternal address includes a step of 25 registering the

f§&8&¥§ﬁn3096C@hf@f£n€%ﬁ%¥%%b39ﬁetQ&dé&%é?BS i%ﬁg&t%%%

notification step nay al so configured sut
f uprin nd providing notifjcation of the
step ?%?g?%% gﬁ%r é%pgog acduiring gnd registering the source

port number when acquiring and registering the source address

with the address table, and the address notification step
includes the step of acquiring and providing notification of
the corresponding port number when acquiring and providing

notification of the external address of the callee terminal,

so0 that address resolutions on a terminal connected to the

Internet via a router having the IP masquerade function can be
performed.

Alternatively, the address registration step may also be
configured such that the step of receiving a source terminal
address includes a step of receiving a source port number, and

the step of registering the source terminal address with the

- address table as an internal address includes a step of

registering the received source port number, and the address
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of the callee termnal includes a step of acquiring

and providing notification of the correspondi ng port

nunber by 5 consulting the address table. This allows

for designating the port nunber even when providing

notification of the internal address, thereby

. enabling it to be utilized for high-Ilevel

notifagpltiieat sbaPspari ki-6oube. confgo24d $0cHhehpteskbatstep of

i nvention according to claim 12 provides the j
acquiaddgessdr psolviitling nmethadcanivhi 6b the addeessl address

registration step includes a step of registering a

of thereupiieg tErmihbithacladdsessstapl §rWaehut henysehqai s
grouped together with another user in responSe to the

provigggﬁeﬁ§t§§9b§ﬁiéﬁ!89 £ﬁ8u88£r%%ggﬁ&f§%tégrgﬁgﬁmbgyg?%g

ress notification step 1 nc es a provi

L [ he_internal. address of the callee
consufShis EAL AaPhobnbehitr eod et B thor Thawa i the
the, caller have the same grouping ID registered wth
port PHEPGHIPYSE WRED| RrPRIFLREORSEL FECa RO R ele internal
notification request fromthe 20 caller. According to
addregpi sthayehy | opabbies iheho tlee nithbl szed ofipedhighgbthel |
e.g., by a VPN, communicate with each other, the
appligdtiessspetificats®n process provides notification of
the internal address of the callee term nal instead
[0024pf the 25 external address of the callee term nal when
both the callee 29 termnal and the caller term na

UEYE PSSO S0P LB 1 ¥ 2 it S e
address resolution method in which the address registration
step includes a step of registering a grouping ID with the
address table when the user is grouped together with another
user in response to the address registration request from the
user. The address notification step includes a step of
providing notification of the internal address of the callee
registered with the address table when the callee and the
caller have the same grouping ID registered with the address
table in response to the address notification request from the
caller.

According to this invention, even when terminals grouped
together, e.g., by a VPN, communicate with each other, the
address notification process provides notification of the
internal address of the callee terminal instead of the

external address_of the callee terminal when both the callee
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be perforned via the VPN, thereby preventing
communi cations via a route other than the VPN
Accordingly, this allows the 5 comruni cations to be
properly conceal ed and conmmuni cati on network ot her
than the VPN to be | ess burdened. Al so seaniess
communi cations to the users can be provi ded w t hout
termiggilng@nd driscianisleaf tehretimed hheeophesisagepairoypisigaID
grouped termnal or not. 10 [00251 The present
regidterent iwdnthacate didigese ekal®, 13oPhekitde®SmAunications can
comruni cati on system whi ch i ncludes an address
be pdrEndd QN a 4o @@N?ntﬂeEQggugF%@EhQﬁn € gﬁhﬁnﬁggtions
conmuni cati ng between terminals connecte ltg t he
: QN [ . e termnal_ 15 ingludes ans
VS % or s%ngﬁﬁgg?ﬁggﬁggkéiggﬁfif$%$o% l?%gySoﬂ?%% a%ﬂ%w§h%he
term nal address of the source to the address, ,
COMMUALEHIE G Sn 8e§@c€rPgng§u€§PCP6 egdnagddFeggunication
regi stration. The address resolution device includes
netwogk” g48resshagpitast YFN keghst éppagbuddensdes dfso seamless
term nals connected to the network. 20 The address
commupasgltipnenteetheeusarbudes heapsofrbdedesdtbny bhéng
user identifier of the source transmtted fromthe
consctiensi nél whephsrr enepbppdsohgapaaddr essar §9bspeat t&hAminal
request fromthe termnal, nmeans for acquiring the
or noSource address, neans for registering the acquired
source address with the address table 25 as an
[oo2s5§xternal address corresponding to the received user
go identifier of the source, nmeans for receiving the

' ransmtted fromthe
f u%fﬁg?égrﬂhgﬁ%%ﬁggéﬁfgcéordfng to claim 13 provides a

communication system which includes an address resolution
device on a communication network for communicating between
terminals connected to the communication network. The terminal
includes means for sending the user identifier of the source
and the terminal address of the source to the address
resolution device to request for an address registration. The
address resclution device includes an address table for
registering addresses of terminals connected to the network.
The addreés resolution device includes means for receiving the

user identifier of the source transmitted from the terminal

upon reception of an address registration request from the

terminal, means for acquiring the source address, means for
registering the acquired source address with the address table
as an external address corresponding to the received user
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registering the received source term nal address with

the address table as an internal address

corresponding to the 5 received user identifier. The

term nal includes nmeans for sending a user identifier

of a callee termnal to the address resolution device

to request for an address notification. The address
identidderuiforhgevovecencinades feanseted viagetengotihee

user identifier of the callee termnal transmtted
termihwdmatbect@ teafsnaktypofrbRACenti BrAinkNe 284r88sSns for

notification request fromthe termnal, neans for

regls@éﬁdhﬁlﬁﬁetB@c@lb@ﬁn§buﬁggr€é§m9£altdifég%¢§i£ﬁrgﬁﬁal
corresponding to the received user entifier

b] e
addregé'%%B%Eeag1ﬁﬁ'1R¥e93§§“£&a9955h§8reSrSSﬁgéﬁg #%rt&%

nmeans for ach|r e sSource a
receiQrgwdlng flcatlogfof t he acquired externa

r 88§ of FP[ LGt e NS rifi D et e qiRaney for
term nal address of the callee termnal is different
sendipfoth BABTatHENF2E18bUPEe adRt beg, teaminakabe fle address
acquiring and providing notification of the interna
resolyfprsdeviceheocadiieest efoi nah addrespandt hfji cat tdre. 2The
recei ved user identifier of the callee term nal by

addressnsebsolngioh h@eadick ebiscladd © mbens t her aggek 1€thg the
external address of the <callee termnal is the sane

user @@eﬁbﬁfﬁ@ﬁ%feéhé%ap&@dééﬁﬁfmﬁct%%rﬁlﬂtﬁ tﬂém the
i nvention, the termnal includes the neans

t SN the HSe t e e source .and th 25
ermi erﬁ?ﬁ ad%res%a%g§€H%g%d%$%£F%£] e LR D rEquést
From tﬁgolutlon 1 device.to request for an addr ess

PG ST TRt b, W?&P%d%}%g%cq B0 ioh gevieet mddrRss of

t he neans for recei ving the user
the callee terminal corresponding to the received user

identifier of the callee terminal by consulting the address
table, means for acquiring the source address, means for
providing notification of the acquired external address of the
callee terminal when the acquired terminal address of the
callee terminal is different from the acquired source address,
and means for acquiring and providing notification of the
internal address of the callee terminal corresponding to the
received user identifier of the callee terminal by consulting
the‘address table when the acquired external address of the
callee terminal is the same as the acquired source address.
According to this invention, the terminal includes the
means for sending the user identifier of the source and the
terminal address of the source to the address resolﬁtion
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identifier of the source, and receiving the source
termnal address fromthe termnal to register the
recei ved address 5 with the address table as an
i nternal address upon registering the acquired source
address with the address table as an external address
~corresponding to the user identifier of the source,
devigehd o eesiugslt ifoel adeaddre ssearyifaraséndi nghe aseress
identifier of a callee termnal to the address
resolrgdoinuiesn c0 idelucest aheeqeasits ok 28cad¢iagSthe user
notification, and the address resolution device
identiifdleddes the weamsef obnkeeeiwhiRgnkhendseryrbdepti-fhign
of the callee termnal to acquire™the externa
d t e,lecnin y nsulting.th
2ddceRreeh Php) St TP Lo r LR ey (AR R Ly i Aaress
. r d uiring the 15 internal address of .the
wich A8 08B0 8B b ofer dGCFrPAL: ABLaar Ween: ABPESEEFInG
th nothé the source of the acquired address when the
¢ AgdPéradl Squlresaddrcefev el ehet afaraaF tabineasanm
as_the source address, so that direct conmunications
exterppér aferfpencesrcBpopdingr hedthit hoat bdedenfhgrtbé the
router and 20 the comuni cation network when the
sourceal tke terminal fmdltdes théleeaherfdnatefden®nathiger
same LAN, and seam ess comrunications to the users
identtabebeopr ovideted tOOHInDEI PY KONSGH PAMS: Of c WOELDEL
the opposing party is called over the Internet or on

devicé heo saEBLL AN f@.ﬁegzl?ea@&igése§sn5€§£fé£ta{c%r9,n E(ljl’? itchg%g?a%%%ess

al so register t 32 recelved source termna
resor {0 A PR ST500Y S0 kL T LS e
identifier of the callee terminal to acquire the external
address of the callee terminal by consulting the address table
as well as acquiring the source address, and acquiring the
internal address of the callee terminal registered with the
address table to notify the source of the acquired address
when the external address of the callee terminal is the same
as the source address, so that direct communications
therebetween can be performed without burdening the router and
the communication network when the callee terminal and the
caller terminal are on the same LAN, and seamless
communications to the users can be provided without being
conscious of whether the opposing party is called over the
Internet or on the same LAN.

The address registration device may also register the
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different fromthe acquired source address.
Accordingly, it is determned that the term nal has
an internal address when the 5 received source
term nal address is different fromthe acquired source
address, and then the received source term na
address is registered wwth the address table as an
rece}ifcePalr cead@rasia ls @ dorats sumébe $har pddegisst rabilenasf an
internal addresses is elimnated. 10 [00261 The
intenyads enitdriemse whieon thec aredielgeto sohaice t4rpriowildasdaess is
comruni cati on system whi ch i ncludes an address
diffearesol o thdece® ioRda seAFdNLEakel . NeAMOS Kaf 941y, it is
comuni cating between termnals connected to the
dete ni i n I: The .t L nal i ngl ns
ot oy e habhat Mast AT BRk 1 BRRERE MR hgre
tarim ddr source to_the address
rece O 6R Geun el to P BATas: FoPSheRRAFeSEon the

resol ution device
%istration address resol uti on device incl udes

_ .re .. .The .
ACAULLNA4EPEES POFESPor 20fefPeReFRfigraaai E§8e50oBFCe terminal

term nal s connected to the network. 20 The address
addresgsdpyurrghsheyreevitbl thesaddanss bablecasvangibbernal

user identifier of the source transmtted fromthe
addreggy nbpathatipenneeesptrpnrefianradisesstr egtstnati on

request fromthe -termnal, means for acquiring the

addressdsces adifessatseans for registering the acquired
source address with the address table 25 as an

[0026@Xternal address corresponding to the received user
33 identifier of the source, neans for receiving a

SR 0o LB Y AOALES2 LL AR S LTI IS rovides a
cqmmunication system which includes an address resolution
device on a communication network for communicating between
terminals connected to the communication network. The terminal
includes means for sending the user identifier of the source
and the terminal address of the source to the address
resolution device to request for an address registration. The
address resolution device includes an address table for
registering addresses of terminals connected to the network.
The address resolution device includes means for receiving the
user identifier of the source transmitted from the terminal
upon reception of an address registratioﬁ regquest from the
terminal, means for acquiring the source address, means for
registering the acquired source address with the address table

as an external address corresponding to the received user
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registering the received source term nal address with
the address table as an internal address
corresponding to the 5 received user identifier. The
term nal includes nmeans for sending a user identifier
of a callee termnal and the user identifier of the
caller termnal to the address resolution device to
identiddgastoff dheasoaddresgenosi fiocatieoeiving addpesse
resol ution device includes nmeans for receiving the
termigedr ati@iriegenttirenemict ethéroal ltee terniinall,t kagswbhedfor
fromthe term nal upon reception of the address
registetriifigc ahiconrekequest soli-em thentiahn Bakre88aRstfiotne
acquiring the external address of the callee termna
addre&@’ £@SRRNAIsNGnt ntRenLeCeh¥ed USeE 'ggghhaésrtgfthge
callee termnal by consulting the a?gr ssf hta IF,
- n r.r I s t user_identifie the caller
receifEATSSER (HERELEERE,' Mot e DT L uds ety o
.acquiring a xternal _address of the caller termna
Sendl@%ﬁ?e&ﬁSﬁd%ﬁSngb%ﬁﬁé of eRefdtdeasEPTI#RAL fRErthe vper
, caller termnal by consulting the address table,
identpfiRg pEr throGRELAG Rermineht Fontbe eddressargsdtedion
external address of the callee term nal when the

devicgchoi reduestefnal andaddssssf nbheftaht fent ertienalddrsess

different fromthe acquired external address of the
resoloalbdrrdéetoendhcladds means for AQ8iviAg eRE user
providing notification of the internal address of the

identg@iéﬁeofefn&naélfgﬁr@@fﬁiﬁ%f9t£§?§@§t£§&e£¥§? v %husef

identifier of the callee termn consu ng e 34

. i red | add f
rerm T B0 2 PR TRy LY e Al AT RE ol f ot Fhest

.address of the L
from g%ée{ggklnaf, means Eor acquiring the external address of

the callee terminal corresponding to the received user

identifier of the callee terminal by consulting the address

table, means for receiving the user identifier of the caller
terminal transmitted from the terminal, means for acquiring an
external address of the caller terminal corresponding to the
received user identifier of the caller terminal by consulting
_ﬁhe address table, means for providing notification of the
acquired external address of the callee terminal when the

acquired external address of the callee terminal is different

from the acquired external address of the caller terminal, and

means for acquiring and providing notification of the internal
address of the callee terminal corresponding to the received

user identifier of the callee terminal by consulting the
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caller termnal. According to this invention, the

termnal includes the 5 neans for sending the user

identifier of the source and the term nal address of

t he source to the address resolution device to

request for an address registration, the address

resol ution device includes the neans for receiving the
addregsetablgemhion Eheopcphéredursserand rddekssngft hbe callee

source termnal 10 address fromthe termnal to
termingdi disertheheamecebvetcaddnesisedwekbetrhel addaessst abl ene

as an internal address upon registering the acquired
callesotreemiaddress with the address table as an externa

address corresponding to the user identifier of the

sauceedihBecberai Bakn 8L vdes the E@ﬁ'ﬂ%mé&“ﬁ&f%@g fhe

user 15 identifier of a callee as we as the user

i t LLi.at .of e [ o.the address resol utign
means| 368 EbhBing chPupP! LEEnL el B8 R OHRE sb e Shqrne

ution device _includes the nmeans for

th
tormi b G5 R e FORRERS For tbr SHA:CSal Teeo KRB ERe

, user identifier of the caller to acquire the 20
devicgytgr haRUGHHr 835 30 2Rdreas| beghnbrahtorxt dhaarddress
address of the caller by consulting the address
resolpgppn, dandcactuttudegs t biee hedes nBbr adkkebei @i issé et eslr

with the address table to notify the source of the

identatherrefl dddressraberatder&xs ey ar &ssrcOftdAfinal
call ee and the external address of the caller are the

addredb SASR. RO tdahigis e J?%%‘ﬂéf%ﬂ@@eé%?%ﬁ%a@ieéss

can be 35 performed with urdening t er and
with gﬁ% %ﬁ%@%’% F@%ﬁ?@eraﬁﬁe&a&%&%&@ﬁanl tabc?d:geaslsl euepénerrnéé’]flsltering
the acquired source address with the address table as an
external address corresponding to the user identifier of the
source, the terminal includes the means for sending a user
identifier of a callee as well as the user identifier of the
caller to the address resolution device to request for an
address notification, and the address resolution device
includes the means for receiving the user identifier of the
callee and the user identifier of the caller to acquire the
external address of the callee and the external address of the

caller by consulting the address table, and acquiring the

internal address registered with the address table to notify

~the source of the acquired address when the external address

of the callee and the external address of the caller are the

same, so that direct communications therebetween can be

35




10

15

20

25

connected to the same LAN, and seanl ess conmmuni cati ons
to the wusers can be provided w thout being conscious
of whether the 5 opposing party is called over the
Internet or connected to the sanme LAN. [00271 The
present invention according to claim 15 provides the
comruni cation systemin which in the address

perforagsl wiitheudebivgdening the meansrf andathei conguaication
source address includes neans for acquiring a source

netwopdr twhenniée, caddekehecr®anslf @hdr €gestaniBg tbRAIHAUr 68¢
address with the address table as an external address

conneidtelquees theagsmbor ARG ghahekAG1ERE 86 hﬁggaﬁggﬁgeto the
port nunber. The means for acquiring the externa
addre e.C .m.nal i neludes _neans, for
e P ng Ohe Cor F Lo P Raoeon R B ts 55 "RBREOPE! hpe
. ss_table, .The ns_for providing
OPPOS%g i?ggggi%ﬁ Sﬁhiﬁg 8YPEr HAF ABGPEBSCOPT PRENESFPdeto the
same @ﬁ m nal includes nmeans for providing notification of

racqui red correspondi ng port nunber. 20 According
to this invention, the address resolution device

[0027{ncl udes the nmeans for acquiring and registering the

source port nunmber when acquiring the source address
afide pegssterimgentiosaaecotding heo asli B6S1S apt&vi @@ the
means for acquiring and providing notification of the
commuOEaLSPANEYy BP0 h Zhibumher Mhen AGUEL | Nk ion device,
providing notification of the 36 external address o
the mégﬁspﬁ$fe§cﬁﬁfflgﬁl?oégﬁégga?gﬁggfgs%%égf égtﬁgggso e

term nal connect erne

‘acquiring a source port number, and the means for registering

the source address with the address table as an external
address includes means for registering the acquired source
port number. The means for acquiring the external address of
the callee terminal includes means for acquiring the
corresponding port number by consulting the address table. The
means for providing notification of the external address of
the callee terminal includes means for providing notification
of the acquired corresponding port number.

According to this invention, the address resolution

device includes the means for acquiring and registering the

.source port number when acquiring the source address and

registering the same with the address table, and means for
acquiring and providing notification of the corresponding port
number when acquiring and providing notification of the
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router having the I P masquerade function can be
perfornmed. Alternatively, the address resol ution
device nay al so be 5 configured such that the neans
for receiving a source termnal address includes
means for receiving a source port nunber, the neans
for registering the source termnal address with the
exterjydgdr esisineslsl @ faghan dadfleenakraddedss sonthadesdaeans
for registering the received source port nunber, and
resoliuté omeaps Borelkhiacquicbhngcand pHOvhdl TgBehiEi ¢aki gn
of the internal address of the callee term na
routeirnabvdeg FBangpf Ak sama@vhleNguaRd i oRr e¥hdbR9serFormed.
notification of the correspondi ng port nunbgr gy

Cﬁ@%@khéﬂgvéﬁgéa@g%fg8ﬁ%§§£ere!Qiﬁtﬁhhoﬁéy%gégmay also be

designating t er éven In prov
. iLfication,. o e internal 15 address, thereby )
CO““Qﬁ%EP‘i %&Ch gPstcbéﬁﬁt PFPEéd?%rrﬁFameeeﬁ source terminal
appl.ication-specific use. [00281 The present invention
addreagc6P8$Haeﬁom€Pﬁﬁnﬁ?6 BPE91 UeBIt AeScEBARLAPERL PBRber, the
systemin which the address resol ution device 20
meansj Rerudedifbansngotheegpsreei hgrmigadbupidgesd with the
address table when the term nal is grouped together
addrepst halhet Aerant entenakl i addesponsecladéHemadsls essr
regi stration request from the term nal. The device

regiseésind NehddescE8EA8S §@ﬁr@é9¥&9ﬁnﬂumﬁgfiféﬁ@tﬁﬁg Rhatderor
i nternal address of the callee term nal 25 registered

WA £ ddyr e : h allee 37
vaUlterﬁingf gnd tﬁgnégﬁ g%ﬁ?QQ%Qﬁéfaﬁgg%gth%t%ﬁ%%} address
dwith the address taple in

of th?;@%@%@% %%%@%@ggz%géﬁgdes means Ifor acqulring and
providing notification of the corresponding port number by
consulting the address table. This allows for designating the
port number even in providing notification of the internal
address, thereby enabling it to be utilized for high-level
application-specific use.

10028]

The present invention according to claim 16 provides the
communication system in which the address resolﬁtion device
includes means for registering a grouping ID with the address
table when the terminal is grouped together with another
terminal in response to the address registration request from
the terminal. The device also includes means for providing
notification of the internal address.of the callee terminal

registered with the address table when both the callee
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addreggvreet

notification request fromthe termnal. According to
this invention, even when termnals grouped 5
together, e.g., by a VPN, conmunicate with each other
the address notification process provides
notification of the internal address of the callee
term nal when both the callee termnal and the caller
termimgylpiangl they eatliers amergnadpihagyel Dher eginst gredpinth ID
the address table, so that comunicati ons can 10 be
regigienfeat nedhvithe heldvieNs theneby nprewedinisedto the address
communi cations via a route other than the VPN

notifACeaidnndeyueshti Frahl ews tBenig@Iuni cations to be
properly conceal ed and the connunlcatlon systemto be

| ageohundened. thisi $n8LAP:RASSLD %ﬁg Q%Eg§nals grouped

seam ess conmunications to uéers Wi

SCIO t her the.opposing, part
toget%% dupé&d tér%?halW@Efoﬁﬁﬁ?u$ﬁ8agﬁe¥égp FﬁgénPﬁsﬁr' the
ccordlgﬁ to.claim17 provides an address resol ution
&FtFHEI868§e§8dP§§§19§§|§9Faﬁﬂéﬁtlﬁ@aﬁ§ tbe
%lsterlng a mai | address assigned to a user with 20
lnteraﬁ adddassst abl hapsalieeepeirvanal wheaddpebsthe callee
registration request fromthe user, and address
termineti Bhdathencaians termipamvhdwegtnethﬁméagkaﬁpﬂﬁgaID
reci pient mail address registered wth the address

registabké Wpen tReeptiedsof tap1adds8SehaObbfhGRibQPions can
request froma sender. The addr ess registration 25

be peﬂ?éEﬁeHnGLHdgﬁeaVﬁHnC%hQPeE? Rﬁgﬁéﬁﬁfﬁgdgoﬁﬂuﬁ? %ffgﬂs

mai | 38 address of the use Fess

via a098h9305£$ \Mﬁe adgl?essgﬁll i’flcdcdredc'lngo_ﬂc r1:“?'11["88earllows the

response

communications to be properly concealed and the communication
system to be less burdened. It is also possible to provide
seamless communications to users without being conscious of
whether the opbosing party is a grouped terminal.

[0029]

The present invention according to claim 17 provides an
address resolution device that includes address registration
means for registering a mail address assigned to a user with
an address table upon reception of an address registration
request from the user, and address notification means for
providing notification of a recipient mail address registered

with the address table upon reception of an address

" notification request from a sender. The address registration

means includes a function for registering an internal mail -
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regi stration request fromthe user. The address
notification neans includes a function for providing
notification of the E5 nmail address of the recipient
registered with the address table when the donain
address of the E-nmail address of the recipient
registered with the address table is different from
addrestse oforrlien ugedr @sshofthehedBremsis| taddeess ebnth@ction with
sender, and a function for providing notification of
an E-tad 1i pidelreals o@ khiOuaddr ess rekpbReer €61 Ph8Nhddress
regi stered with the address tabF when t he donain

regisdddness ebqBetErmall +add;gss . OfTﬂQea&f% g%eﬂ5t1f%?ﬁtion

registered with the address table is t same” as

d d h dd nd
R S e A A S RS aéﬁt SF  bhe E-
sender. Bhs Accordin this inventijon

ot
mail 3388 P bhe: FERIPaBUTcESoneraaed Thih aBhpeagdress
i stration nmeans for registering an internal mai
ableaHg‘P83§hgsd%ﬁ{ma§dﬁﬁeEsrrﬁifl thadFemsihsaddgneds o6 ghe
user, and the address notification nmeans for providing
reciphentf regibbarel whthi hher adiirens| tadte ess of fféeent from
reci pient 20 when the domai n address of the E-nmail

the daddiessddfesfect echpi BAhail SalliLe SANBE aghé N€FO8R] Nand a
address of the E-nail address of the sender in

functi€spesseptovidiens e:%@i?;[‘&a@ﬁ&'ﬁ sf?@ 19 diﬂ‘é’e% omrhe;

sender, so that nmails can be delivere

addreQQrgfntﬁg ££%?Pt§§%n%%§f§£gr éyéiéﬁngg%é% S reC|§bfnt

termnal is 1 dofal h-an

ure, EFTRSEL S 8BRS ot P S8 rcsp i
. termnal is in the same domain or not.

registered with the address table is the same as the domain

address of the E-mail address of the sender, in response to

the address notification request from the sender.

According to this invention, the address resolution
device includes the address registration means for registering
an internal mail address as well as an E-mail address assigned
to a user, and the address notification means for providing
notification of the internal mail address of the recipient
when the domain address of the E-mail address of the recipient
is the same as the domain address of the E-mail address of the
sender in response to the recipient address inquiry from the
sender, so that mails can be delivered without burdening the
communication system when the recipient terminal is in the

same domain and seamless communications to the users can be
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[ 00301 The present invention according to claim 18
provides an 5 address resolution device that includes
address registration nmeans for registering a
t el ephone nunber assigned to a user wth an address
tabl e upon reception of an address registration
request fromthe user, and address notification neans
provified pitwnioditngenoyi toeationsobfawhathee takepbenpient
.nunber 10 registered with the address table upon
terminedepti an eheaBamdduemsiAObEf heation request froma
caller. The address registration neans includes a
[oosofjunction for registering an internal telephone nunber
of the user with the address table in conjunction

i re L ephone nunber_of the user in 1
r e REe A R ehE BT PARE P 8net Stmol pERITRe a0
ddredser. zh .address notjfication neans includes, a
AdArepinttrg “f&?n B?B%FaiEbaEO%PF%e%%?oﬁd%Fe?ﬁer@Q%éFﬁ@rlon
t el ephone nunber of the callee and the interna

means; fPEpheALSharbey af teherkane ceunpeyi aseiadedi th & heser
address tabl e when the external telephone 20 nunber of

- with aheaddr¢ee tapisteped wnetdpt hen adfir@ssaddabéesi s

different fromthe external telephone nunber of the
registahtieon raddeat f fnchi oie f@sep) ovdi DAL L fheal F oM ©fon
the internal telephone nunber of the callee

. ! |
means ! €8k ShESRIG VR G nbher pddE £S5 of aD ééf!@%‘%gféﬁﬁéﬁgxﬁﬁﬁPer

t el ephone nunber of the callee 25 registere

. . i th t | 40
regtofiEEptntles 30406, 20,02 408, SUEUDELen 4 gg paaress

. ~address notificgtion request fromthe caller. .
notifrcation request from a caller. The address registration

means includes a function for registering an internal
telephone number of the user with the address table in
conjunction with an external telephone number of the user in
response to the address registration request from the user.
The address notification means includes a function for
providing notification of the external telephone number of the
callee and the internal telephone number of the callee
registered with the address table when the external telephone
number of the callee registered with the address table is
different from the external telephone number of the caller,
and a function for providing notification of the internal
telephone number of the callee registered with the address
table when the external telephone number of the callee
registered with the address table is the same as the external
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According to this invention, the address resolution
devi ce includes the address registration neans for
registering 5 an internal tel ephone nunber as well as
an external tel ephone nunber assigned to a user, and
the address notification nmeans for providing
notification of the internal telephone nunber of the

telept@inecaumibenr tdfe téxet emddlert, eliephesponseben ohet BEdress
callee is the sane as the external telephone nunber

not i fdfcatthenc alekgie sith £0m €sR0RSE 16@ .t he cal | ee address
inquiry fromthe caller, so that conmmunications can

bQCE%&BQhGequEhaguanbgh@Fehngth@eadaegggnkgéagagion
I ] na e

system whén the cal [ed tel ephone terni can
. €O uskng i rnal__tel ephone nunber, _and . .
devi o B e e B =b - ERa a0ur oehR 5% pragi baring
._W_t hoyt biin 15 consci ous of _whether the called
an infergato 8 IERNOBE BORREE 88 VEingSi AbePRAPTRel cbhbABNONS
nunber or not. [ADVANTAGE OF THE I NVENTI ON] [00311 As
numbege3esiigBgdabeve, UERE, ppedehbei pddnesennabkEscati@n means
possi bl e to provi de seam ess conmuni cati ons when an
for pgppéding npaifycasiassbfjnedebohheanaéxteiaphonddnesser of
and an internal address, w thout being conscious of

the cubieb addneshesesbeuhdl bec1¥sBINEORURBENUPECALEOPS1 BEE is
to dynam cally acconmpdate variations in connection

the sShatHs. tR8 EEB%EEaEE%EE%ﬁ?&S@JSE&EQE ﬁ%w%%ékgillé in

[0032] [Fig. 1] a view illustrating the configuration

respoﬂgeato the callee address inquiry from the caller, so
that communications can be performed without burdening the
communication system when the called telephone terminal can be
connected using internal telephone number, and seamless
communications to the users can be provided without being
conscious of whether the called telephone can be connected
using internal telephone number or not.

fADVANTAGE OF THE INVENTION]

[0031]

As described above, the present invention makes it
possible to provide seamless communications when an opposing
party is assigned both an external address and an internal
address, without being conscious of which addresses should be
used for communications and to dynamically accommodate
variations in connection status.

[BRIEF DESCRIPTION OF THE DRAWINGS]
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comuni cati on system usi ng an address resol ution
device according to a first enbodi nent of the present
invention; 5 [Fig. 2] aviewillustrating a
comuni cation procedure of the address resolution
devi ce according to the first enbodi nent of the
resent invention; [Fig. 3] a flowhart show ng the
[0032§ddress regi stration process performed by the address
resol ution device according 10 to the first
erftbdgi-nBrt aofrithe iplesenttingerhieorpnffhygradliod of a
flowchart showi ng the address notification process

commupdidaerimed sy the uaddgess HesRlull 9 sd8viteenaget ding
to the first enbodi nent of the present invention;

accodding tel a2 rYir8W bhbUgtkALLENG F e C ggggﬁ%aghgnn Loa,
15 communi cati on system usi ng an address resolu i8R’
devi.ce ccording. a,second enbodi ment of the
p?é& ﬁtzﬁnée% an%i?ﬁﬁﬁ¥a 19 ¢ ERPPRUSEFAPRngrPREdure of
th §§nfigurati n.of a_ conmmunicati on system using an
e agdiPeSs TPESILELPBNIBEYFEeacseEar ARl Bha FhF P
enbodi mrent of the present invention; 20 [Fig. 7] a
embodipgpEnaft thRorFAgeRheinvanesensegi strati on process
performed by the address resol uti on device according

t 6Fite Bhi adféobodanmenshofiihhetpees@dtesfvesdi Ohration
[Fig. 8 a flowhart showi ng the address notification

procepsopessopRefiopyethdyadiee 3ddres8]1 hESOh Ut PPcdeNEES ding
according 25 to the third enbodi nent of the present

to thénfﬁﬂétoﬁmb6§i£§%9-o§]tﬂev#f$%é££ufﬁé thg,fhe
configuration of a conmunication system énpl oying a
CP?YSPtthglff%%gﬁ§§E showing the address notification
process performed by the address resolution device according
to the first embodiment of the present invention;

[Fig. 5] a view illustrating the configuration of a
communication system using an address resolution device
according to a second embodiment of the present invention;

[Fig. 6] a view illustrating the configuration of a
communication system using an address resolution device
according to a third embodiment of the present invention;

[Fig. 7] a flowchart showing the address registration
process performed by the address resolution device according

to the third embodiment of the present invention;

[Fig. 8] a flowchart showing the address notification

.~ process performed by the address resolution device according

to the third embodiment of the present invention;
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resolution device; [Fig. 101 a view illustrating the
configuration of a 5 communi cation system enpl oyi ng
an address resolution device according to a fourth
enbodi nent of the present invention; [Fig. 11] a

fl omchart showi ng the address registration process
perfornmed by the address resol ution device according

t d Filge Pdurt hiewbddilmentraofinghehpr eseptgipsenbhoss 30
[Fig. 12] a flowhart showi ng the address notification

commuprieatdienperyteenedmby ot gaddeesschesehtl i gaddexkce
according to the fourth enbodi nent of the present

resoliutvemnt deRickFi 9. 131 a view illustrating the
configuration of a comunication systen1enp|oying an

aqgﬁgsslbﬁsglVR%Q”iﬁfﬁLE?atig ﬁ?ﬁ co?g+%8r%5§o% of a

enbodi nmen e presen v
art sh E ress registration process,
commuB %%rﬁ% SBY ?ﬂegﬂa P@%Qgr@Eoﬁﬂgg%ﬁsdé@?%%u5é€6r@?ﬁbce
he fifth enpbodi nrent of the present invention; and
accorF#Pg €958 LoV b HEPPISRENE ngT t hlee apEe 88RE NHRVEREAOR DN
20 process performed by the address resol ution device
atEsedi hl 2 oftdiechaft hseobbny neme addides presemtration
i nvention; [Explanation of synbols] [0033] 10, 12,
procedd, pdSfotised bprﬂmaaéddﬂésgoregalui@@ﬁedeﬁ§c§0accordlng
Internet 40: Gate keeper or address resol ution device
to th@CEOnEtROet®odNfent of the present invention;

[Fig. 121 a flowchart showing the address notification
process performed by the address resolution device according
to the fourth embodiment of the present invention;

[Fig. 13] a view illustrating the configuration of a
communication system employing an address resolution device
according to a fifth embodiment of the present invention;

[Fig. 14] a flowchart showing the address registration
process performed by the address resolution device according
to the fifth embodiment of the present invention; and

[Fig. 15] a flowchart showing the address notification
process performed by the address resolution device according
to the fifth embodiment of the present invention;
[Explanation of symbols]

[0033]
10, 12, 14, 16: User terminal
20, 22: Router
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first enbodi nent of the present invention 42: Address
tabl e of address resolution device according to 5 the
first enbodi nent of the present invention 50: Gate
keeper or address resolution device according to the
second enbodi nent of the present invention 52: Address
tabl e of the address resol ution device according to

30: Intersedcond enbodi nent of the present invention 10 60:
Gat e keeper or address resol ution device according to

40: cafte kekped embadiarert ebsbhathiBKenLi9Be62ccAUdERSSto the
tabl e of the address resol ution device according™ to

firstt@%bggghgngng@dkg@ngrggehgeigggﬁgggninvention 70:

Conventi onal gate kéeper or ress resol ution device

122 wBpels PURISSRe BBhell LIS SOSMLIghaLaciiess. oo

€S0 ron~ devi
E-mail user 120, 122, 124: Domain server 130:
the fﬁﬁggrﬁggogémﬁﬂﬁzOﬁhFPeaBH?§§§tséFV@Ftanaddress
resol ution device according to the fourth enbodi nent
50: Ggtet keepresent afAvensi sasoldRionkilévaddr assordbhg b the
address resol ution device according to the fourth

secondnbobbdienendf ofhehpr psesént nveneéndvion
210, 212, 214, 216, 218, 219: Tel ephone term nal 25

52: RddDe222t2Bhe OBXtH4 288rePublésciet £PRONEVEESCscE32ding
Private tel ephone line

to the second embodiment of the present invention

60: Gate keeper or address resolution device according to the

third embodiment of the invention

62: Address table of the address resolution device according

to the third embodiment of the present invention

70: Conventional gate keeper or address resolution device

72: Address table of the conventional address resoclution

device

110, 112, 114, 116, 118, 119: E-mail user

120, 122, 124: Domain server

130: Internet

140; Mail address server or address resolution device

-according to the fourth embodiment of the present invention

142: Mail address table of address resolution device according

to the fourth embodiment of the present invention

© 210,212,214,216,218,219: Telephone terminal

220,222,224: PBX
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240: Tel ephone nunber server or address resol ution
device according to the fifth enbodi nent of the
present invention 5 242: Tel ephone nunber table of
address resolution device according to the fifth
enbodi nent of the present invention [BEST MODE FOR
CARRYI NG QUT THE I NVENTION] [0034] Fig. 1 illustrates

230: thbldenftiegwrdtdren ldfnea communi cation 10 system
i ncluding an address resol ution device according to a

232: fRmistatenttediemdraineoflike present invention. In Fig. 1,
nunerals 10, 12, 14, and 16 indicate term nals which

240: Al pIRADNMERNS sekvel of adldeVs E%§%§ﬁkh%ﬁl§8vice

nunerals 20 and 22 indi cate routers nuier a

aCCOfd&%bC%%e%hbh%lE%%e %%%dlﬂ%%tnﬁlrs e%%géSHEEEI%%% %ﬁg

gat € keeper according to t et |
invention. odi nen eac erm.na
242: ﬁ%ﬁé nnegtggm% ﬁ@lenPérﬁgg??ﬁstﬁ@sgéﬁélﬁﬁnﬁ@ﬁlﬁ§ in
e conventiagnal  comruni cation system shown in Fig.
accorelnanaoegeﬁ td&tht EFRPAAMeDY PE ﬁggi gRedeatgliobantion
address and a private address as shown in Fig. 1. The
[BESTMOBEKEEBeFABBYING| GHESTHE AWWENEEONADl e 42 with
whi ch the address of each user termnal is registered,

[0034and functions to register and notify addresses in
accordance with 25 the foll owi ng communi cati on

pFQQGdBrE§lus€5a£QQ3§$eF&angguf$y§$ﬁa$ﬁs t BSmmunication
conmuni cat 1 on pr Ocedure of

system including an address resolution device according to a
first embodiment of the present invention. In Fig. 1, numerals
10, 12, 14, and 16 indicate terminals which are used by users
X, Y, Z, and W, respectively, numerals 20 and 22 indicate
routers, numeral 30 indicates the Internet, and numeral 40
indicates a gate keeper according to the first embodiment of
the present invention.

In this embodiment, each terminal is connected to the
Internet in the same manner as in the conventional
communication system shown in Fig. 9, and each user terminal
is assigned a global address and a private address as shown in
Fig. 1.

The gate keeper 40 includes an address table 42 with

which the address of each user terminal is registered, and

functions to register and notify addresses in accordance with

-the following communication pfocedures.
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address resolution device according to the first
enbodi nrent of the present invention. As illustrated,
t he conmuni cation 5 procedure is perforned in the
order of address registration, address notification,
call control, and communication. In the address
regi stration, each user term nal being connected to
[0033tlhe Internet sends its own user identifier to the
gate keeper 40, requesting address registration (SO

afdgS2Q@) i11l6tTheegatBekeepRndBakeghShehsctiNgeSOQYr £he
address with the address table 42 (S12 and S22), and

addrekBerecRot iftii i>gu i nENe o fELSEL aLio L
een e e n e and g5l B Fle” S bt o anbR Ale of
Lfh-cati .t.he I rmnal sends the user, .,

the pRYEERECIRVRRE RS A SR G TOPY Pt Rt
roc éo 15 regugstinﬂ add%ess nati fication (S30). The gate
ProcepRESe S48 T E8APEHed Nt hBS a0l EEsOf aBfiErgst spIiperation,
address corresponding to the user identifier of the
addreé§|P@El#é?ﬁ?ﬁanf(sség £enhEgli r endt pemaddiestioh. t he
callee termnal (S34), and then notifies the caller
t énnthal adfirehe negistest houly esschfusde cathieaReing
termnal (S36). In the call control, the caller

'connetéedinaltBetSntaﬁn@tcgéhdéoitﬁeoﬁ@|b@@rtﬁaéﬁﬁﬁfiéﬁi@& the

the notified address (S40), and the callee term na

|
a r h I i
gate BE8gS 240 eSpoRsest ond 56&9&%? £§gﬂé£9 £84 ?éﬁge%éﬁ[§2§>

(S42). This allows the call rmnal and 't

i 0, he ' ' each_ot her .25 about. t he
The gh€6 kOBbekDa0CHOL LS G 80t niiaf e Vhin O
ection therebetween, and a

46 then e %a | sh_a.c .
addregs) T‘%?j;et’ﬁ nl()éi%i?zil%t bas¥f oM Ehe st eS bie tHrce
negot | ation, (S50).
of the registration having been completed (S14 and S24). In
the address notification, the caller terminal sends the user
identifier of the callee terminal to the gate keeper 40,
requesting address notification (S30). The gate keeper 40

searches the address table 42 for the address corresponding to

the user identifier of the callee terminal (S32) to acquire

the address of the callee terminal (S34), and then notifies

the caller terminal of the acquired address of the callee
terminal (536). In the call control, the caller terminal sets
up a call to the callee terminal using the notified address

(S40), and the callee terminal sends a response to the call

_ .from the caller terminal (S42). This allows the caller

terminal and the callee terminal to negotiate with each other

about the communication scheme and the communication rate and
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[ 00361 The aforenentioned conmuni cation procedure is
simlar to 5 that of the conventional gate keeper.
However, the gate keeper 40 functions as follows.
That is, in the address registration, the gate keeper
40 regi sters the private address of the source wth
the address table 42 in conjunction with the gl oba

then sddrédd shand connehke iaddtessehetivbeaat had, acensul &8 then
address 10 table 42 to acquire the gl obal address of

initithedcallsedg bﬁrﬁh@akesumhgnth%hQCHHgbgﬁaEQBH]Q@BO).
address of the callee termnal is ifferent fromthe

(00369l obal address of the caller termnal, the gate
keeper 40 determines that the callee terminal is an

nd then.notjfies the ca r

external _termn nal ller . .

Corf ARP= e hg rad rommiLiar et BROTTR fay pesinilar to

termnal. on the other hand, when the gl obal address
that gf' fhe GaPVEBTEERmingRtPekPRESEANiasVahe QlomAte keeper

address of the caller termnal, the gate keeper 40

40 fupetépnrnes fRalovhe cBladteelserin rdle imldresheremnetration,
LAN. The gate keeper 40 then consults the address

the gebabl cdRerodbcgagiet@0st heeppryahee agddiesss obft bere source
callee termnal, and notifies the caller termnal of

with the agqubsedtadueess. idocphPyhdeidheyafRr enengionsd
function, the gate keeper 40 perforns the address

ddrek80i shgat r S in. Eig. t
eeize8 g BHASLL Oy 1 SRR 81y SHOMLAE 0 oo B DB precs
in the

10 cable BT Tarls RSt s Uy Gyt et o OTeE cSa bher viarminaL.
When gﬁgraéggfgééiggréﬁnéfeagggégg of the callee terminal is
different from the global address of the caller terminal, the
‘gate keeper 40 determines that the callee terminal is an
external terminal, and then notifies the caller terminal of

15 the global address of the callee terminal. On the other hand,
when the global address of the callee terminal is the same as
the global address of the caller terminal, the gate keeper 40
determines that the callee terminal is on the same LAN. The
gate keeper 40 then consults the address table 42 to acquire

20 the private address of the callee terminal, and notifies the
caller terminal of the acquired address.

To provide the aforementioned function, the gate keeper 40
performs the address registration process as shown in Fig. 3
and the address notification process as shown in Fig. 4.

25 - [0037]
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~which was transmtted fromthe requesting term na
(S102), acquires the | P address and the port nunber

of the source from5 the conmunicati on packet (S104),
and then registers the acquired |IP address and port
nunber of the source with the address table as the

gl obal address corresponding to the received user

i denshbiver iof Fibe Souieeth8188)iredbenegi BE€rapiofessocess
receives the termnal address and the port nunber of

(51003Q the peuvkeest kapsAvbkedntr QRLEhe LagYesti-Ngrt €hBT Balirce
(S108). Wien the source term nal address received is

whlchdM%%e%§Hhs&E9€bdtEgoﬁogﬁgeﬁggu@ggﬁﬁastggﬂHthaéaﬁag

process determ nes t e’source-termna res

ool S8 LD T D T B oo

n? address table as the private
the 0888P8§§a &8Pr@§55ﬁ8. hglPd)t handetbBeRelcdsaEerachbefi er
of the source (S112) When the source term nal address
acquirggdeflfeddfsesReasdnporasntheesouf cehe Psaddeessith the
acquired, the process deternmines that the source
addreser hinheé addtbssgilsbalghdbiatsaddoessspSidOng andtR
t hen skips S112. Then, the process notifies the source

receiobdt bigerr egbat i a1 bONohavhaysHELse CoIDh &} ed 1kl 4)heand
then ends the address registration process. 0 ‘0381 As

proce§80MBcE v EEOché, téPﬁlﬁQﬁr ré@% éﬁ&gﬁﬁgﬂggﬁgfﬁﬁﬁbeg

(S200) receives the user ent| I er

ere skt LEppsm e Lo pe ol bl v
When gﬁquéégrégetgégggélag éSggs(éggglved is different from
the source IP address acquired, the process determines that
the source terminal address is a private addreés (8110). The
process then registers the received source terminal address
and port number with the address table as the private address
corresponding to the received user identifier of the source
(5112). When the source terminal address received is the same
as the source IP address acquired, the process determines that

the source terminal address is a global address (8110), and

then skips S112. Then, the process notifies the source of the

-registration having been completed ($S114), and then ends the

address registration process.
[0038]

As shown in Fig. 4, the address notification process

(5200) receives the user identifier of the callee terminal
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| P address and the port nunber) of the callee termnal
corresponding-to the received user identifier of the
callee 5 termnal (S204), and acquires the source IP
address fromthe communication packet (S206) \Wen the
acquired I P address of the gl obal address of the
callee termnal is different from the acquired source
transimPtaddr €ssm the pabdtesstdenenaines20bpt Trhe mealdeass then
termnal is an external term nal (S208), and then 10
consull@ki thesatilieeeal tepltetdl Aakudbet PR AGUUHE L0 @hPPRL (the
address (the I P address and the port nunber) of the

' h h
T B R T
- i pal i h .the. . ired | P
correffuh b BB o 8st el of r Rob Phei FIRD 16 EAfIGoiLes
.term b %s on .the sane LAN (S208). The process then
terml@%is&ﬁ? 41 he®BddP el ap| BPA2SPRrae olif r 2t Fes privem ethe

address (the I P address and the port nunber) of the
commupxffbechePAarhalr (240¢kspdiidimdgheo admiimsskilfeddgymss of

identifier of the callee termnal (S212). Then, the
the gpobebsaddoessies the caller 20rmemnad nbé @fffdwent from

acquired private address (the | P address and the port

the aotprbesd ebutde rrli@erdos NN A 2ddds MANdsd harat

address notification process. [00391 The foregoing

the c@I%lS:@S@@J_SmﬁlléPV\ié hen Célﬁ@fnéfrfgﬂﬂrhép 88408125 44 & hen

call to the callee termnal using the notified 1P
not £ B80T 095 49 A0S AL IR o 108, SRLA 28 O Ml
(the ffre;ggz?elésta?n?d Cta}llel epgogternrﬂm?gér) of the callee terminal
(5210). On the other hand, when the acquired IP address of the
global address of the callee terminal is the same as the
acquired source IP address, the process determines that the
callee terminal is on the same LAN (S208). The process then
consults the address table 42 to acquire the.private address
{(the IP address and the port number) of the callee terminal
corresponding to the received user identifier of the callee
terminal (S212). Then, the process notifies the caller

terminal of the acquired private address (the IP address and

the port number) of the callee terminal (S214), and ends the

 address notification process.

[0039]

The foregoing processes allow the caller terminal to set
up a call to the callee terminal using the notified IP address
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is notified of the gl obal address of the callee
termnal and thus communicates with the externa
termnal via the router. 5 On the other hand, when the
callee termnal is on the same LAN, the caller
termnal is notified of the private address of the
callee term nal and thus comuni cates directly with

and pihre cainbee ofethinablopet herkANaM. t tto P&SS G, when the
t hrough the router. Thus, even when the callee

callekerRiridnaandst B eakkenhaterBi-Rahaarecfs 491188 $8PRinal
LAN, it is possible to perform conmunications w thout

is noyrden Bg %Hs_ggabs& aaarggg 89"gyei8§£h88 ESE@@ﬁg%sghd

is al so possi e to provi seamnm ess comruni C

t he.users it hout being conscious of whether the

thus (kiR PEELE ulthoehl SELRERRI R LRl vir BhS: nadter.
sane LAN., 15 [00401 In the address registration

On the, ofbss hetdri HbE abdife, Caliee detan eks 400 jshe same LAN,
adapted to receive the source termnal address and

the cgdlerntigpeingh bdedeptibiedgpst thet heipateatddraddressthe
of the requesting termnal with the address table. 20

callekowevrinait asiothds beomotintichhas theesouyceiter theatallee
address and port nunber are the sanme as the source

termiAddr 68StABALANI {1t Reabepa ¥bengt PErbegNesht NBot£E A1 Nalhys,
sends an address registration request to the gate

even Kﬁ@ﬁefheAEQPIQén@éymiHQPnan&eﬂHSSééf?e%ggeﬂggﬁ§f5a¥%eon

regi stration, the requesting term na may copy
t nunper of the

| P, add d . 50 ., .
che 38T ERVL P00 955, O ROLS BUIDRERCLoAEn: e some winone

transpission. Alternatively, the requesting termna
burdeﬂé§gaEE%iF%u§%% gpd the communication network. It is also

possible to provide seamless communications to the users
without being conscious of whether the callee terminal is an
external terminal or on the same LAN.

[0040]

In the address registration process described above, the
gate keeper 40 is adapted to receive the source terminal
address and port number in order to register the private
address of the requesting terminal with the address table.

However, it should be noted that the source terminal address

~and port number are the same as the source address and port

number when the requesting terminal sends an address
registration request to the gate keeper. Accordingly, upon

requesting the address registration, the requesting terminal

may copy the source IP address and port number of. the

._50.




address assigned to itself to send the acquired
address to the gate keeper in conjunction with the
port nunber used in the 5 comuni cation protoco
concerned. Such a process perfornmed by the requesting
term nal can be easily incorporated as an additiona
option into a standard conmuni cati on protocol. [0041]
commuynd@@tliofthpaaketedenbi chedpayhoddnEdt tsaadaptedoauch
that 10 the address registration process receives the

Alterpettvedherhas redkktangt Reraddaesha9f aERRiFeAURSt TBY
termnal, which are in turn registered with the

addre@@d%%§§ghégl%oa§t§e@Ei¥@tgeﬁgdEﬁgsgageggeﬁhggégggggﬁo the

notification process consults t ress

iLre.and notify.the call term nal of the port
aate AEHLre B eI ke rERhabhec 8o Rhen ali HRRg andthe
r.ovi di ng notif&cation of the private address of the
3 COMH@&PPE%OPePﬁPﬁaFP FoReFERedt heS e e RTFRAEN ROt g gned by
not limted thereto, but the address registration
the rgppgesingajeregnaterannby eheitpqiesoipgratedninahn
address (I P address) with the address table as a 20
additpphgat ephildnesstoaadsthedaddr essmuot cAt Lahi pRopoosess
may consult the address table to acquire only the IP
[0041address as the private address of the callee
termnal, and notify the <caller termnal of a

(00018t andarsh Pof £ PERBEE 1 8h e 'nctatﬂs?{ééic?‘i%%c?%glch that

concerned as the port numper to be notifi

10 the ahQ042 PloTie, pLOLETRRLL S0ES SDOGLIENL e e o
well ggt§£g1ggéréggto%h€he requesting terminal, which are in
turn registered with the address table as a private address,
~and the address notification process consults the address
table to acquire and notify the caller terminal of the port

15 number as well as the IP address when acquiring and providing
notification of the private address of the callee terminal.
However, the present invention is not limited thereto, but the
address registration process may register only the requesting
terminal address (IP address) with the address table as a

20 private address, and the address notification process may
consult the address table to acquire only the IP address as
the private address of the callee terminal, and notify the
caller terminal of a standard port number of the communication
‘protocol concerned as the port number to be notified of.

25  [0042]
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requesting termnal has a private address when the
received source termnal address is different from

the acquired source 5 | P address, and then registers

the source termnal address wth the address table as

a private address. However, the present invention is

not limted thereto, but, for exanple, when the

s@uece foeremara 1 @okeld essbod@teevedi s Sa192. A88p XXX . ¥eh that
or 172.XXX.XXX.XxXX, which is typically assigned as a

the apiirvabe r:Qiadetessn HhBCBEGCASEPRY ndSt eRALNEnEe
source termnal address 1is a private address, which

requeb%lﬁﬁeﬁe&ﬁghéﬁeﬁgg n&@1§ e QQE 83 &ggb tgghﬁecelved

requésting term nal y al so apte et er m ne

sourcighOREntieaRUEE 18/ TDgL.2 g £584' 2uB, BFtEta sousce

ress or
ncondi ti gl isters the source term nal address
TP adgnéssy eeBfvBaePs 5 tRESFEqhRet FABTCReERFRANal address
Furt her nore, pose that the requesting term nal has
with ke pefyase Eéhﬁéséﬁ andrihetadaddsessegibrrentdnon the
process receives 20 the source gl obal address as the
presegbuisectheionnab addréssitaddtheegis) ebatt héogl ehahple,
address with the address table as a private address.

‘when ENE@NsbrtBi Sce@sBal NOARFOHE CAR YO Ed 085 UT 92 begausex: L hex

gl obal address of the callee termnal is different

or l?ﬁrQﬁkt§§x9k9§a|wﬁggﬁe§§ eipibei £ légél% giggla ﬁggkate

the 25 address notlflcatlon proc SS pr
caaeefl HERIGEGEE I, 050 SPRPLROOLETE B LIELEH e
is a pggéggg gggrggéf Qﬁggﬁrlgaghen registered with the
address table.

The requesting terminal may also be adapted to determine
whether the source terminal address is a private address or
not, so that the gate keeper unconditionally registers the
source terminal addfess once received from the requesting
terminal.

Furthermore, suppose that the requesting terminal has no
private address, and the address registration process receives
the source global address as the source terminal address, and
registers the global address with the address table as a
private address. Even in this case, no problem would occur

because the global address of the callee terminal is different

from the global address of the caller terminal, and the

address notification process provides notification of the
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unconditionally registered wth the address table,
whi ch al so provi des the advant ages of the present
invention. 5 004 31 The aforenentioned enbodi nent is
adapted such that the address registration process
registers the received user identifier of the source
Wth the address table in conjunction wth the
globadc quidred ssodl eheglabakecaddiresnaand peéypdengds esse 10
However, the present invention is not limted thereto,

receildly sdu@iceeX2MRliGa12 HSeE sHBY e B&%-hﬁﬁbé%ﬁhQQ Be a
e

menber to pre- set the user identifier of
uncond§ H%E%ﬁqg RIbek R4t N8 rnaddiesgytable. Mﬁgn MMich also
address régistration request 1s recerved rroma
.requesting termnal, _t process _may check the 15
prOVlgggeﬁégdaﬁggptFQSRtPFiEsea85Fﬁ§PttﬁéVEQEFOPdentifier
regi stered in the address table, and then
[0043éorrespondingly regi ster the source global address or
the source private address in place. 0044 20 In the
afbeertptictsed lanbadi erepedindet atddr adaptedgisth athan the
process acquires the source |IP address and port
addrementtegist rahécooprunesat regipasket thuhirebetr€di askyrn
regi stered as the global address with the address

identti@bke. ofHewBVEburthewi eqUEREI REALEED Pab18BYnatS§Rjunction
acquire the source 25 global address (the |IP address

with 8R6 Eéauﬁgéﬁ QHHPSé)%18b§fngdd§§s%EEP%LBP§%%?Qd£§§§e§Q.

the gate keeper In conjunction w
Howevég?n£hgl§£egén£h§n§gg fgh fg Eggtlgggtggtghgggggf but,

for example, a user may be pre-registered as a member to pre-

set the user identifier of the registered member in the

address table. When an address registration request is
received fromra requesting terminal, the process may check the
received user identifier against the user identifier
registered in the address table, and then correspondingly
register the source global address or the source private
address in place.

[0044]

In the aforementioned embodiment, the address
registration process acquires the source IP address and port
number of the communication packet, which are in turn
registered as the global address with the address table.
However, the requesting terminal may also acquire the source
global address (the IP address and the port number) to send
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regi sters the received source gl obal address (the IP
address and the port nunber) wth the address table
corresponding to 5 the received user identifier. The
af orenenti oned enbodi nent is al so adapted such that
the address notification process acquires the source
| P address of the communi cation packet, which is in
the gflebalcanpared, toaghthgakP addpessinf cbhgugbebah with the
address of the caller termnal, 10 with the IP
user adenessiel bhergbobaliradyresstabtt PReCahigeLLERAINAI .
However, upon requesting the address notification,
regisEQ%sC%hEeEeE@EGEBaEPH§¥eS Tgbgmea&aﬁés%d?Fﬁéftﬁragéress
the caller termnal in conjunctron with € user
pdentifier of the.callee _termna o that the gate
and tﬁgeESFtcoﬁ%ﬁF% Vﬁgﬁagg?egggfgﬁﬁeLﬁgf?OC%EHEFP%nah%gIFp
address, of the gl obal address of the caller termna
the regRl¥edoHarhgleo EhéifEcei ved user identifier of the
caller termnal, and then conpares the acquired IP
adbf e §osEmenfid ol asb st mbzefdiiesst off s thlsc ddartadrsngtalthat
address with the acquired IP address of the gl obal
the adddeessnofifheatabhepr@Betseratgalres [O045douteethe
af orenmenti oned enbodi nent, the address registration
addrepE06ES$heegbin@hs chRe oPOpa JKheRaTIWald @5 ¢e ddmpared,
address with the address table as the gl obal address

as th@fIPZQdaﬁﬁgsué?rth%r@ﬂgﬂal ﬂéy§h§wgg?%g%ﬁ@%ﬁkg?%pinal,

notification process 54 consults the a
wien SRS, R8CLIPL VAL pRlLEr bttt L o s PO
terminal. However, upon requesting the address notification,
the caller terminal may send the user identifier of the caller
terminal in conjunction with the user identifier of the callee
terminal, so that the gate keeper consults the address table
to acquire the IP address of the global address of the caller
terminal corresponding to the received user identifier of the
caller terminal, and then compares the acquired IP address of
the global address of the caller terminal address with the
acquired IP address of the global address of the callee
terminal,
[0045]

lIn the aforementioned embodiment, the address
registration process registers the port number as well as the
IP address with the address table as the global address of

each user terminal, and then the address notification process
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10046] €

gl obal address of the callee termnal. However, the
router to be used in the comunication system may not
include the IP 5 masquerade function for perform ng
port nunber translations but only the NAT function
for perform ng address translations in one-to-one
correspondence between the gl obal address and the
consydttisvabe address. thiblehits eageirthanpr aeessyneadschOler
neither register the port nunber with the address

termihall @ fnehelPoret nlpkheacallbel Ler phpak pofghhesROLE the
nunmber. [00461 Fig. 5 illustrates the configuration

globaqfaad9e§§U650%5b06a1§¥ét%gkﬁﬁHEQV'Wﬂa dgi rk%%k¥5§%e% to

resol ution device according to a secon
e.pr n nti As 1 illustrated,
be us%grﬁsn%ﬁg %Bmmfglcfglgﬂdsig EPhBEY oliP %ncgbgﬁthEZIP
% Internet 30 are provided in a sinmlar nmanner
masquﬁaa?ﬁe EBﬁSéHP.SﬁalPﬁFﬁaﬁ@éﬁénpoeruém%?r thpgslations
enmbodi nent shows a case where the router 20 has no I P
but op¥qtibpabiaTf GHecEbAnafidri Benseryihed addrgbsbalanslations
addresses (i.e., 20 202.208.122.3 and 202. 208. 122. 4)
in onpytanoh&Pgowheshondence espewténetlye aghoichnt eddnesh ihe
private address of the user termnal 10 (i.e.,

the pﬂ:QQaﬂéSa&dﬂ.ésgnd thecHird s aqHL e ddGiediielt o
termnal 12 (i.e., 192.168.1. 2) for address

neith&faps 9%t@?sthe§%8}£aﬁu$9efh§ Address, § ?Pé§e4@a@i%gﬁgr

gate keeper 40 ment i oned above, a gat e

e n an addr es 5 resol ution device accordlng
HOtlf? EM% gaff odt%%%%nafso hals® T dH e tabl e 52 for
glsterlng gl obal addresses and private

Fig. 5 illustrates the configuration of a communication
system employing such an address resolution device according
to a second embodiment of the present invention. As
illustrated, the user terminals 10, 12, 14 and 16, the routers
20 and 22, and the Internet 30 are provided in a similar
manner to the conventional arrangement. However, this
embodiment shows a case where the router 20 has no IP

masquerade function and is assigned two global addresses (i.e.,

202.208.122.3 and 202.208.122.4) by an ISP, which are

respectively associated with the private address of the user

terminal 10 {i.e., 192.168.1.1) and the private address of the

user terminal 12 (i.e., 192.168.1.2) for address translations.

- Similar to the address table 42 of the gate keeper 40

mentioned above, a gate keeper 50 serving as an address
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addresses. However, the address table 52 does not
regi ster any port nunber but only registers IP
.addresses as gl obal 5 addresses and private addresses.
[00471 The address registration process in the gate
keeper 50 is perfornmed in the sanme manner as the
address registration process in the gate keeper 40
resolstidwm ideviicg. agcoexdept tbhahik0ecapbyitketsauseehkP an
address is acquired in S104, and only the acquired

. addres@uie® kP saddes yelhs skegh shenednas hhergkabal 2addressate

with the address table in S106. Additionally, only the
addre3@diCe H&ﬁéﬂéf?ltﬁgdégéfeé§a#£5fév§g &0 £108; é&s éy any

the received Ssource termn address 1S registere

' h ddress _table 15 t rivate address in
pore Wbt iB R ShIEr (8sEar2 1B alGrBEs Ronrt pLabROn

rocess in .the gate keeper 50 is perfornmed in the
addreggﬁé REAnEri¥etenaddsaasress notification process in

t he gate keeper 40 shown in Fig. 4, except that the
[0047)r ocess consults the address table to 20 acquire only

the I P address as the gl obal address of the «callee

t €hei adiiréas SP6distndthot i presesbeicathergies nkdgber 50 is

only of the IP address as the gl obal address of the

perfoembleént engl Bahe hnS2E0as AdHbt 1QRRLLY, rEHEsPFOCESS
consults the address table to acquire only the IP

procedddigsenasqghbe pEiyat e4@d|9:§8é§ g{%eﬂ_ggr |2.5éf0 LEs: hay

termnal in S212, and not I es erm na
only PRe!b8utEeadp £88, 88,11 RLIYPLE 200 855, O L1 8C 5P &6,

erm na
acquired source IP address is registered as the global address
with the address table in S106. Additionally, only the source
terminal address is received in $108, and only the received
source terminal address is registered with the address table
as the private address in S112.

On the other hand, the address notification process in
the gate keeper 50 is performed in the same manner as the
address notification process in the gate keeper 40 shown in
Fig. 4, except that the process consults the address table to
acquire only the IP address as the global address of the
callee terminal in S204, and notifies the caller terminal only
of the IP address as the global address of the callee terminal
in S210. Additionally, the process consults the address table
to acquire only the IP address as the private address of the

callee terminal in S212, and notifies the caller terminal of
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[00481 This allows a comruni cati on systemto operate
in the 5 foll ow ng manner, which uses a router having
the NAT function for perform ng address translations
on a plurality of global addresses corresponding to
the private address of each termnal. That is, the
address registration process registers the globa

the I&dddesesEl BsadHeeps)ivand thHerpesvatretnddegsseé! Peifdinal
address) of each user terminal with an address table.

in s2Thke address notification process consults the address
table to acquire the global address (1P address) of

[ooaghhe callee termnal. Wen the global address (IP
address) of the callee termnal is different fromthe
g I ress of the.caller termnal (the 15 spurce
a7 LT ST oph R SRt GR FFRELT ko capFere ofin P

foll of the global address of the callee term nal. Wen the

olloyiBEaltanBqEr ¥ €N Pragar 8sEPUBPLt haVERp| e t Wi Aanctson
the same as the global address of the caller

for pesfarmangseddcessPraadebssionshen arptesaltonsoftglohal
address table to acquire and notify the 20 caller

'addreseeainatrespbnei@giwatEhadﬂrEsstét@@dtésﬁddfe@@&hof

the callee termnal. Accordingly, even when the
termigall ee Mhermirgl thandddie sealdeRi siteamiRal pRoe R e isters
same LAN, it is possible to performdirect
the gOPHUNLEELLONS (1HCLERRLICEN NG | O, DINARD i dDE (1
rout er and the conmuni cation nefwork. 11 Ts also6
SS_CO ni cat,j

sj bl % to_provide seanl to the

addregggrégwg? oultls%]gi%%rmjé?a ol ol Eg%%‘]tﬁ/\%%? hte?'%nf%e The
callee. termipal is an external termnal or on the

addregﬁn%oiﬁ‘_catlon process consults the address table to

acquire the global address (IP address) of the callee terminal.

When the global address (IP address) of the callee terminal is
different from the global address of the caller terminal (the
source IP‘address), the process notifies the caller terminal
of the global address of the callee terminal. When the global
address (IP address) of the callee terminal is the same as the
global address of the caller terminal (source IP address), the
process consults the address table to acquire and notify the
caller terminal of the private address (the IP address) of the
callee terminal. Accordingly, even when the callee terminal
and the caller terminal are on the same LAN, it is possible to
perform direct communications therebetween without burdening
the router and the communication network. It is also possible
to provide seamless'cbmmunications to the users without being
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00491 In the aforenenti oned enbodi nent, each
address 5 resolution device includes a single gate
keeper and an address table therein. However, the
present invention is not limted thereto, and the
address resolution device may have any configuration
as long as the configuration allows for a connection
consctioushefl rRhetheir ahd aatess byrmanhluseraheeft8ahal 10
[ 00501 Furthernore, in the aforenentioned enbodi nent,
termibhlBe oaddrhessengkiki €aljion process notifies the caller
termnal of the private address of the callee

[oogofermnal when both the terminals are physically
connected to the same LAN. However, 15 the process nay

L) BAE BPRERAER IR 2 i BT e SO AT IRG

bet termnal s grouped toget her via the Internet
reSOlBElanmﬁgagla?ehn‘F#u digt doFknoterdakankeercrsard an \efgress
This al so provides the advantages of the present
tablej fhereivn. Bovg 051 IEIR gresant dstveattgornt Hes not limited
configuration of a communication systemincluding
theresachand titeraddreesotasobat tdeni devacsansy ngat® any hird
enbodi nent of the present invention. As illustrated,

configuigtads 49,1d2g 44, tHE, camfli d&r@ LoVSLT14eE NFHAl 3,
nunerals 25 20, 22, and 24 are routers, nuneral 30 is

connetbEol NEST Gl TR0 é@ Wé?é 50 Bf‘ cgf?tw_? &eepe mln

serving as the addr ess resol Ution |ce according 1
[0050}he third enbodi nent of the present

Furthermore, in the aforementioned embodiment, the
address notification process notifies the caller terminal of
the private address of the callee terminal when both the
terminals are physically connected to the same LAN. However,
the process may provide notification of the private address of
the callee terminal when communications are performed between
terminals grouped together via the Internet or a wide area IP
network, for example, as in a VPN.l This also provides the
advantages of the present invention.

[0051]
Fig. 6 illustrates the configuration of a communication

system including such an address resolution device according

to a third embodiment of the present invention. As illustrated,

numerals 10, 12, 14, 16, and 18 are user terminals, numerals
20, 22, and 24 are routers, numeral 30 is the Internet, and
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i nvention. The user termnals 10, 12, 14, and 18 are
respectively 5 assigned the private addresses as
shown in the figure, while the routers 20, 22, and 24
and the terminal 16 are respectively assigned the
gl obal addresses shown in the figure. 1In this
enbodi nent, the termnal 18 is grouped between the
numertdr BOnalss al@ate2 kbypthe s¥PNing0aE00h8ladgreBOWAeEB1ution
Fig. 6, in the gate keeper 60 serving as the address
devickesebuliefgdevi ¢acacaordi BELbAikBhe 8RDEHLNBRLhPeE
address registration process registers the gl oba
invenaddress and the private address with an address table
62 as in the first 15 enbodi nent, and al so registers
theLr upi.ng.l D, wh term nal s_t registered are
ot 33 F P RPN e o ni - rahe, Threhet FESEF barSLY
. adgr s of .the callee termnal is the sane as the
assSigpp bg Cabgr¥eteopdpResgaf| af Shevhi hal thentigaaeesehile
notification process determ nes that the 20 callee
the rpgiarfalland2t hendalf eandethe na¢rmirabnléhargame LAN,
. and then notifies the caller termnal of the private
respegtiivesy aebighedcahkeglvbali raldreasdsn shvwrf ifrstthe figure.
enbodi nent. However, even when the gl obal address of
the cid$ eembed et , | ShdotetiEhaSa® S ?f@h ®hddtween
address of the caller term nal, when both 25 the

the t&ahigg14e1dl nab ghdcfbeysgl ler termnal have the same
59 registered grouping ID, then the process determ nes

hat the callee termnal and the caller termnal are

[0052 rouped toget her

As shown in Fig. 6, in the gate keeper 60 serving as the

address resolution device according to this embodiment, the

address registration process registers the global address and

the private address with an address table 62 as in the first
embodiment, and also registers their grouping ID when
terminals to be registered are grouped together.

On the other hand, when the global address of the callee
terminal is the same as the global address of the caller
terminal, the address notification process determines that the
callee terminal and the caller terminal are on the same LAN,
and then notifies the caller terminal of the private address
of the callee terminal, as in the first embodiment. However,
even when the global address of the callee terminal is not the
same as the global address of the caller terminal, when both

the callee terminal and the caller terminal have the same
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by the VPN, and then notifies the caller term nal not

of the global address of the callee term nal but of

the private 5 address. To inplenent the aforenentioned

function, the gate keeper 60 perforns the address

regi stration process shown in Fig. 7 and the address

notification process as shown in Fig. 8 [00531 10 As
regisgieowd igmrokipdng? 1Dt hehaddreass pregiestr dbiefmPpheEesBat the

(S300) in the gate keeper 60 receives the user
calleedeRtriniingl @hd the squnee €S3R2ha1a69Ui HESubHBE €BHEFRer

| P address of the address registrationrequest packet

S , d i i . |
by theSIM),. AR th@ﬁnPaﬁgFﬁggrﬁhetE§%§89Uké§glggg[§sgfE%hghe

address 1 n the gl oba dress "storage
ecar sociated with the user _identifier in the
glopalcSBL8-B3o0E 2heteliine" BRTRRAREE b6 Bhe aha: Bate
regi stration request froma requesting term nal.

addregfpsequent |y, when the terminal is grouped toget her
(S308), the process registers the grouping ID of the
tE@niﬁaiemﬁnghbhgr@ﬁprﬁgemmtthncﬁQQﬁ¢1¢mycthﬁ daiee
record associated with the user identifier in the

keepead@fepsrfabhe 62e(&3d0¢ss Thegpsveessonl spoc@sqguUsk®sn in
the I P address that has been set (or which has been

Fig. asahgnedel adadels( RAvtamieakashn Gafday ald AhRRPIREor)g. 8.
or UPnP (Universal Plug and Play)) to the source

rooszfermnal (S312). The 25 process then registers the
acquired IP address in the private 60 address storage

(4! bt 2078 PR BAERRI S LLEABP, proceos
(8300) in the gate keeper 60 receives the user identifier of
the source (S302), acquires the source IP address of the
address registration request packet (S304), and then registers
the acquired source IP address in the global address storage
field of the record associated with the user identifier in the
address table 62 {S306), in response to an address
registration request from a requesting terminal. Subsequently,
when the terminal is grouped together (S308), the process
registers the grouping ID of the terminal in the grouping ID
storage field of the record associated with the user
identifier in the ‘address table 62 ($310). The process also
acquires the IP address that has been set (or which has been
assigned in DHCP (Dynamic Host Configuration Protocol) or UPnP

process. then registers the acquired IP address in the private
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On the other hand, when the termnal is not grouped
toget her (S308), the process acquires the |IP address
that has 5 been set (or which has been assigned in
DHCP or UPnP) to the source termnal (S316) If the
acquired IP address is not the sane as the |IP address
registered in the global address storage field of the

addreaddsessayablfec6d 65318}, rtherdt hespr9sess whi€gi §her §ser
the acquired IP address in the private address 10

identStrekagenf keakdaghrthe EQBQédGQSﬁgghgzed with the user
identifier in the address table 62 (S320). The process

LBRNCACAULLES RRADOLH AUPRET L DAt nhAS; begy & FELuhek

een assfgne

ur | (S322 and then re he
togetggquﬁngQEOrgg rﬂﬁﬁ%éraFHufﬁgspBPg i%nﬁ frefgr hgat has
eld of the record associ ated with the user

been F’SEnt PFi BR1FR hpAs BA6Re3§sigped &2 DEEB2gy UPnP) to the

Subsequently, the process notifies the source of the
sourcpe§psninglonSAa% ng beerhe anplwte (133268)dremw themt the

ends the address registration process. 20 [00541 As
same ghowhei IPFagdr8ssthegadteess ot tiié cCQloHN]l pAQGESSs

($400) in the gate keeper 60 receives a user

storabdepieiyiesfofhd agaltes tepmingd (S402), ACANI£8S bhScess
grouping ID of the callee termnal fromthe grouplng

reg13££&§t9ﬁ§9§céuffgdOfPtQ§d£§§Qrﬁn dres§¢£%§ &@%Qs

received us rdentifrer int
ceorafB8hia Be ogEonge, {8 o0, atoress oot (heation
identg?fer in the address table 62 (S320).

The process then acquires the port number that has been
set (or which has been assigned in UPnP or the like) to the
source terminal (S322), and then registers the acquired port
number in the port number storage field of the record
associated with the user identifier in the address table 62
(8324). Subsequently, the process notifies the source of the
registration having been completed ($326), and then ends the
address registration process.

[0054]

As shown in Fig. 8, the address notification process
(5400) in the gate keeper 60 receives a user identifier of a
callee terminal (S402), acquires the grouping ID of the callee
terminal from the grouping ID storage field of the record

assocliated with the received user identifier in the address
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process al so acquires the source |IP address of the

address notification request packet (S406), and

acquires the grouping 5 ID of the caller termnal from

the grouping ID storage field of the record

associated with the acquired IP address in the

address table 62 (S408) At this stage, when both the
tablecdl2l d&406ér, mimalreapdniske teabheadieegsnabth@veadion

regi stered grouping ID, and both the grouping IDs are
requelshte cFapgE catiher themihaiessokladekengi-nes hhakit herne

callee termnal and the caller termnal are grouped

proce%%g%ﬁ@%ragﬁutggfvgNe(?%%% eTE?|§g8?8§§ Bgegpragggkégg

the private a ess o e ca erm na

2 , t th ,
not1 (ASARTRR LBRLESPZoERAEE) (52P) vorRtLaanbigest thiporouping
S414 15 When at | east one of the

nal
D Ofcg:“leegaﬁz?ﬁ ESFméﬁalt ﬁéO@thér 9rPBPANAal Phasokage field
regi stered grouping ID or when both of the termnals
of thgavecarflegpspeiadegr siphngheDabauirhé I[P sdtuessate the
not the same, then the process determ nes that the
addresaltebleté@nﬂﬁa08amd‘AﬁmxhiﬁlsﬂaqayWWHﬁﬁ Bgteh Nte callee
grouped together 20 (S410), and then acquires the

termlghmbahdaﬂdée%&bﬁéﬂ|Eéﬁﬁﬂdé¥3hJ#§WH'E%giéﬁ%@é@egrouplng ID,
address table 62 (S416) . Wen the acquired globa

and baHdress ?£oﬁﬁ§n§akb§ea£§rEhgaéa%é t@ﬁeﬁagﬁﬁaﬁrép$

previously ach|red source P address of the ' ca

d I
dﬁﬂﬁ%ﬁ?ﬂ%$m %ﬁe%%&%%f c%ﬁ&&mmﬁ
e LABE&SAlS) The@grocess -------
are gfﬂ%ﬂe cLRFFERSF hBY pFhe aY BN affelf £3k- oﬂﬂﬁh@WQQQ%ﬁathen

termnal from
acquires the private address of the callee terminal from the

address table 62 (S$412), and notifies the caller terminal of
the acquired private address of the callee terminal (S414).
When at least one of the callee terminal and the caller
terminal has no registered grouping ID or when both of the
terminals have a registered grouping ID but the ID values are
not the same, then the process determines that the callee
terminal and the caller terminal are not grouped together
{5410), and then acquires the global address of the callee
terminal from the address table 62 ($416). When the acquired
global address of the callee terminal is the same as the

previously acquired source IP address of the caller terminal,

- the process determines that the callee terminal and the caller

terminal are connected to the same LAN (S418). The process
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the address table 62 (S412), and notifies the caller
termnal thereof (S414). On the other hand, when the
acqui red global address of the callee termnal is not
the sane as the acquired 5 source |IP address of the
caller termnal, then the process determ nes that the
callee terminal is an external termnal (S418), and

then pedfiires tthe galilverta eddireals off the aequickederghiobal from
address of the callee termnal (S420). Finally, the

the apidieess ta®QW rees (she2pQr bnaumber kst hecl@atakhkeecrminal
termnal fromthe address table 62 (S422) to notify

there?ﬁe (s@aldyer bﬁrBh@a$t9£rtﬁgngchhéﬁdtﬂgrécgyfygﬁ global

S424) , and then ends the address notific

sz 08 NS NG GRUR-RAOTEEREE ShLOUARS SLLel oo

m nal a ca
dr ess port nunber of the
Sourcsa|?es éFﬁPnﬁ% H58T pALdest CPRPARE LaddReBs he Drocess

notification process. Accordingly, when the callee
deterpdpgpnibatasticr Reldgp| berménailnab ancesbanasletierninhe

same LAN or when they are grouped together by the
(S3418ypPNandhaopiféesstheovatiber20ecmimuhi oAt thasaugunget he
private address of the callee termnal and the port
globahuatidreskt of sthBugapd&si bkemifaper§opy) . conmuni cati ons
wi t hout burdeni ng the conmuni cati on net wor k and

pFQMéﬂEyse@HEeﬁ§o@@§§“§é%€%f?ﬁstﬂ8 #gﬁtuﬁﬁmﬁefMéffﬁﬁe

bei ng consci ous of whet e calTee term na
h e n are grou 0 not. or
callel pee hath il of et Mo i Ga LRI e PEART LR ot ene
calleL Qer$inal of the acquired port number (S424}), and then

ends the address notification process.

. [0055]

The foregoing processes allow the caller terminal to set
up a call to the callee terminal using the IP address and the

port number of the callee terminal notified of in the address

notification process. Accordingly, when the callee terminal

and the caller terminal are connected to the same LAN or when
they are grouped together by the VPN, the process provides
communications using the private address of the callee
terminal and the port number. It is thus possible to perform
communications without burdening the communication network and
provide seamless communications to the users without being
conscious of whether the callee terminal and the caller
terminal are grouped together or not or whether they are -
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In the aforenentioned enbodi nent, the address
regi stration process registers the sane one port
nunber 5 irrespective of whether the source tern na
is grouped together or not, or whether it has a
private address or not. However, this is based on an
assunption that the router pre- sets a unique port
connegieigert ot ¢heashmeeLAilnalr ontthe LAN. As descri bed
above, when the port nunber of the private address 10
{0056dnd the port nunmber of the gl obal address are
different from each other, the port nunbers may be

redi sher 8¢ oirReicntdusd y &Qbo@ﬁnéﬁt bet}%'ec'egdcﬁlsess
e gl obal

appropriate in providing notlflcatlon of t
r 0 |on(ﬁ th rivate
reisfgrasd BratPal  SXFabErRokhE dhroing, BRelsPuhEE
. Fur Ehernnre g esc |bed above t he Eort nunber may
TrTeSREPtigE PEgIETEREH FRCt ABUAHEr BSEMIBEF stP BT BRPBROCesS
and only IP address may be notified of in the address
togethsti PrcBPtonopr eetler Thjkaal soppivetdesddnessf prcrat .

of the present invention. [0057] 20 In the
Howevgteor hiAt Lonedsedboui arnasstuhpt Addr esst tiod | foochet opre-
process acquires the source |IP address of the address

sets aothiguatpont request packethaseihend P addeessiof. t e
gl obal address of the caller termnal, whichis in

describéd aBemPAr gk £t rﬁFhﬁﬁﬁgfséfoihéHﬁrﬂé&@@laddress

address of the 25 callee term nal However ,

and tH@S ?%ﬁl@?ﬁ[ € ftﬂ? @i!)k?él MRy, 84 send élhfg “S%ﬁt frem

lrer o e ca ermnal I nh conjunc

each ogﬁe u’se{hé deny: frlluGHr\beogs tnrgaey Cgé ! reeegise{g;:gc?l C&)o‘?lér&a;ilny S0

as to be used as appropriate in providing notification of the
global address or in providing notification of the private
address, in the address notification process.

Furthermore, as described above, the port number may not
be registered in the address registration process and only IP
address may be notified of in the address notification process.
This also provides the effects of the present invention.

[0057]

In the aforementioned embodiment, the address
notification process acquires the source IP address of the
address notification request packet as the IP address of the
global address of the caller terminal, which is in turn
compared with the IP address of the global address of the
callee terminal. However, as described above, the caller may
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address notification request. The gate keeper then
consults the address table to acquire the IP address
of the global 5 address of the caller term na
corresponding to the received wuser identifier of the
caller termnal, and then conpares the acquired IP
address of the gl obal address of the caller termna
send whehusbe adguii€dekPodddhessadficthecghobal agddeessudétion
the callee termnal. 10 [0058] In the aforenentioned
with @ﬁ@odbgﬁnﬁdehbﬁf§€§r§§Sthéegh§lé§ttQQmPﬁQQeﬁﬁon making an
regi sters the private address only when the source

addre‘é%rﬁb‘aiﬂ’flhﬁt?bﬁhﬁé Eggpedﬂ%é)qg%)‘ge rkeoépJEaS Sop([bénsitf&let

dress. However, e priva fess may a

tered. ir ective ther the souyrce term nal
the adgg %ro%pgﬁe % ﬁgPlrﬁbgéngE ggr%§§c?£bEﬁeaﬁ QBaP
he | P _address assigned to the source term nal may,
addreﬁ?stbEh?e@?%%%FeHermFPéép@@?F@%P%ﬁd%%%tF@rtF@ rec@ived
private address or not. [0059] 20 In the
user aflgRbiBhAeronbdteebodl hent teauiinets amdotiuehonsmpares the
performed both on term nals connected to the same LAN
acquiaad IBnadéraspabs gheupedbibgetitesss Holevies, caheer
address resolution may al so be performed only on

termlﬁﬁanD@hStEéOﬁﬁ@ﬂlf@getﬁeéddfébst@fstﬁésgloM@fnaéﬁﬁbss of
callee termnal and the caller term nal 25 have the

the c§gﬂ@eg{é%mﬂﬂth D, the address notification process 65
may be allowed to provide notification of the private

[0058gddress of the callee termnal registered in the
ddress table, and

In the aforementioned embodiment, the address
registration process registers the private address only when
the source terminal is either grouped together or has a
private address. However, the private address may also be
registered irrespective of whether the source terminal is
grouped together. Moreover, as described above, the IP address
assigned to the source terminal may also be registered
irrespective of whether it is a private address or not.

[0059]

In the aforementioned embodiment, address resolutions
were performed both on terminals connected to the same LAN and
on terminals grouped together. However, the address resolution
may also be performed only on terminals grouped together. In
this case, when the callee terminal and the caller terminal
have the same grouping ID, the address notification process
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ot herw se provide notification of the global address
of the callee termnal. 5 [00601 In the
af orenenti oned enbodi nent, grouping IDs are
registered with the table for registering globa
address and private addresses. However, other than
the table for registering global addresses and
may ber alabecaddbepsesida gooupingtiOnt albl eneayrabseebeddress
_ provided to register gl obal addresses grouped
of thkogalhee, teonmihal 2.ghgbakcaddnesnenayhpgsthe 8888 and
grouping I D assigned’in the address registration
.Qce ' reqi Wt het ar Lhg bl e. The
other e bR ok L PO rERae I Br RePhRHRe TOah o B ene

callegrguging #able to determ ne 15 whether the gl oba
53dar&¥s"8t -t he call ee and the gl obal address of the

all er are grouped together. Such a grouping table
[OOGOErovided separately in this manner would all ow for
using a router, e.g., having a nulti-hom ng function,
whitchh¢ safagssimgméd angyl wmbddimarit gl gbalp addrE3s esrd 0
select an optinmal 20 gl obal address as appropriate
registpoadi nithathentable coorunégattonsngt hesieby pa@vésls ngnd
i mproved communi cation flexibility. [00611 As

privatlesealibedsaboveaioddi BdH @Y an] WHO LA G&r 25
according to the present invention nmay be placed on

s in 6 s§es . Teds h upin
cegist D0y OREL Wk 0! P RCOERS. S Do BRET, i

tablep$g§egfég 8& épgvided to register global addresses

grouped together, so that a global address having the same
grouping ID assigned in the address registration process is
registered with the grouping table. The address notification
process may thus consult the grouping table to determine
whether the global address of the callee and the global
address of the caller are grouped together. Such a grouping
table provided separately in this manner would allow for using
a router, e.g., having a multi-homing function, which is
assigned a plurality of global addresses to select an optimal
global address as appropriate upon initiation of
communications, thereby providing improved communication
flexibility.
[0061]

As described above, the address resolution device
according to the present invention may be placed on the
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~conmuni cation protocol to be perforned as fol |l ows.

That is, the address resol ution device provides

notification of the 5 global address of the callee

term nal when the callee terminal is an externa

term nal and not grouped together in response to the

address notification request fromthe caller term nal.
Inter@ett k@ atshew handccebenblkebgakkbed tieemi nakmisadn ttieis

same LAN or when the callee termnal is an externa

allowiseilenadlyphh 118 ar-esRed cbedaiheh, pihecaddeess the
resol ution device provides notification of the

commuBfiicb@li&n2gdtesscaf thheeC EE%SrE%B”EEa%ﬁlhBWBBf&@%ﬁ%gis,

possible to performco ni cat1 ons w t hout

K d id m I I h
the oH8ErE® YReRaT Lo RK vEoRebTBUSIP RAELRAPOEhENcar| bhe

u
geg%hnal is an 15 external term nal or on the_sanme LAN

globad, agdeers, oft the galdpsupsdniBpk HAFNoEhROFal]BBEDgrminal

. The aforenenti oned enbodi ment uses the H. 323 protoco

1s anggxtemaadofguninati endprotogvbuppdweveethehelipr eseponse
invention is 20 not limted to this protocol but may

to thel sddibesappbiéditetbdbhereguestufiroat tha pablecotsrmindl.
as SIP (Session Initiate Protocol) having the address

On theesehuti BANBYNGhEANtRS ¥WElleaStEPmiAall OBr bR BRY same LAN
comuni cation protocol, which also provides the

or whéfventaggesiet ngmﬁﬁgﬁgﬂ%o%HVSQEEQHﬁé2§%gH£%%frﬂ@fe’

in the aforenentione I ment, t ress

Lution. dey] di b ' |
groupb RolbtBe CthE Al Oar 1 BReo Dt G RET e phERy i 1 P

notifxeg%gon of the private address of the callee terminal. It
is thus possible to perform communications without burdening
the network and provide seamless communications to the users
without being conscious of whether the callee terminal is an
external terminal or on the same LAN or whether it is a
grouped terminal or not.

[0062]

The aforementioned embodiment uses the H.323 protocol as
the communication protocol. However, the present invention is
not limited to this protocol but may also be applied to other
communication protocols such as SIP (Session Initiate
Protocol) having the address resolution function as well as to
a proprietary communication protocol, which also provides the
advantages of the present invention.

Furthermore, in the aforementioned embodiment, the

67




|

10

15

20

25

t el ephony. However, the present invention is not

limted to these applications, but nmay al so be

applied to any interactive 5 conmuni cati ons between

termnals. Furthernore, in the aforenentioned

enbodi nent, the address resolution device according

to the present invention is placed on the Internet.
addredenessiol uthenpresdnt arverdion it thet pkieBkhed iheehhlisn

configuration, but may also be applied to 10 a system
is aﬂbﬂie@%&@pb@mmhﬁlwatQBnEAU%1@@0YPd%@l@%h8ﬁ9haﬁHeQPaegdeo

connected to a WAN (Wde Area Network) that is

telep%%%/”uﬁbﬁgvéf] busipess: vmvér%{(g% | o4 hifmfﬁgc?’to

he "address resol ution evi ce my T aced on
an addres

r.m addr sS I sol utions, ,
these %p%QC%E 8 a%g?o ¥ 8Pe§§ 3381éﬁ§hgar@§¥ 1g eﬁﬁcﬁlve
[ pglvate address [00631 Now, as anot her
Commu@%gﬁﬁﬁgnﬁf E5HRERI ESEPSRE LRI ch uses interna
addresses and external addresses properly, a
dEYEFNBEMBASW N blegrfeneme ni-irmidd nesediment o ke ch
the 20 present invention is applied. Fig. 10
addrepbl| gespatiesonhdevdnti gocardongotostnl aresenvubheaht 06n
systemincluding a mail address server functioning as

is plapedddnesier E8DLUHEDDN CkﬁﬂéﬁhﬁﬁxﬁHéﬂﬁﬁbééhﬁifﬂ%&ﬂﬁhon is
enbodi ment of the present invention.

o §iitey e useemnlaciion 0,y 18, gt
a sys£8ﬁpe§gkvgkgmpf@3hln wﬁgghufﬁﬁg é&gggdghlgtaeégﬁnérgé are
connected to a WAN (Wide Area Network) that is constructed in
a business via routers. In this case, the address resolution
device may be placed on the WAN to perform address resolutions,

where an address on the WAN is a global address and an address

on a LAN is a private address.

. [0063]

Now, as another example of communications which uses
internal addresses and external addresses properly, a
description will be given to E-mail messaging to which the
present invention is applied.

Fig. 10 illustrates the configuration of such a
communicatidn system including a mail address server
functioning as an address resolution device according to a
fourth embodiment of the present invention.

As illustrated, terminals 110, 112, 114, 116, 118, and
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connected to the Internet 130 via a domain server 120
(i.e., nova.ne.jp) in an organi zati on. Each of the
users Cand Dis a 5 term nal connected to the
Internet 130 via a domain server 122 (i.e.,
gi nganet.co.jp) in another organization. The user E is
a termnal which does not belong to a particular
119 agegasedabiyoB-mand usessaiprByi derbs Hpmaha server 124
' (i.e., kojin.com. The wuser Fis a termnal that uses

respetheveoRi NESeh Vef 128 fde®s .n HhdWa e jRWrvirgmd VPN
As an external mail address for use in conmunicati ons

conneWckR %Etgﬁgahnﬁéﬁﬁét ?§§hvgg éhgoﬁ§£H1§§£§eysf§ObY1EQ?,

users A E, I'S assi

a 0 " bbb ] .
nova. 7 3%. %%‘aﬁﬁt 5%%&%*3 é"% &%&nﬁ e jfperag and D is a
@wova, ne.jp", respectively.
termifad (POHATSS B3 BHCi ROERRBRE nho? i 8odoRoin (SerTer 122
) communi cations Wth internal users within the
(1.e.or ganv2aeT ofi? - JBAChN oRnPHeeT epyMal satbed. byThchaiagse s is
A B, C D5 and F is assigned "aaal/ novagrp"
a termpbbl nelvhgn ploed coct ghabamet go pi ,p2Bticular organization
"ddd/ gi nganet grp", and "fff/novagrp", respectively.
and ufESos dbNGVYdef O XAV eseien SENA{ NG AN FofBh!cd®) . The

the wuser C who is outside the organlzatlon the user

user A Utikigesyidde @%&@r@%s @ d @&%%Ssefw@y nfe@ ;
e t he

sendi ng an E-nmai l e user O 1S InNsi
o) e user A has to 25 utilize the
nova'?%?@$ngfg%®#l %@dress Suppose that an E-nail is 69
nt_to ser, within he organi zati on using the

Hhat® fra Jie AT ] HiE Uk, 1 memmiyRdigatiions

conveyed beyond the
with external users, each of the terminals used by the users A,

B, C, D, E, and F is assigned “aaa@nova.ne.jp”,
“bbb@nova.ne.jp”, “ccclginganet.co.jp”, “ddd@ginganet.co.jp”,
“eee@kojin.com”, and “fff@nova.ne.jp”, respectively.
Additionally, as an internal mail address for use in
communications with internal users within the organization,
each of the terminals used by the users A, B, C, D, and F is
assigned “aaa/novagrp”, “bbb/novagrp”, “ccc/ginganetgrp”,
“ddd/ginganetgrp”, and “fff/novagrp”, respectively.
Accordingly, for example, when sending an E-mail to the
user C who is outside the organization, the user A utilizes
the externai mail address. However, when sending an E-mail to
the user B who is inside the organization, the user A has to
utilize the internal mail address. Suppose that an E-mail is
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domai n server in the organization into the Internet
and then returns to the domain server. This causes
the network to be 5 burdened and rai ses a security
problem [00641 As illustrated, the mail address
server 140 functioning as an address resolution
devi ce according to this enbodinent allows the

sent dddresseregiistriat itor proeedsatd ohegisiher theeekB@ernal mail
external address of each user with a nmil address

addretsahl e1d4€hisapdsthethat grnal 1 M| co40E 688 HEGEEM L
when the termnal has the sane. On the ot her hand,

t4h r i £ Is c Vi
o ien oF rha micarFERC3ate BRY: E@E%Pe%hsnfsthlen
ci.pi ent n.the domain address of the external nmai
recurfSOLD B MR b S el TR PR arent e o LHO HoTRIHE
address, of the external nmil_ address of the sender,
burdegﬁg BroviEGdseiofi FREHEEN PEPLLRE-i nternal mi
address of the recipient when the donmain address of
[0064dhe external nmil address of the recipient is the 20
sane as the donain address of the external nmi

alldr 8dsuefrohed, sehdemail nagddesst seinptehent filetioning
af orenenti oned function, the mail address server 140

as anpedfioess kbBeoaddiensdeedbst 4akb0Aingr 06€8R1 ShOMBod Mment
Fig. 11 and the address notification process 25 shown

allowéntﬁégadéges§ ré iQtQa@?&nA§r§98¥Q £Q E@gisgér £ﬁ§

address registrafion proces
external address of each user with a mail address table 142,

and the internal mail address therewith when the terminal has
the same.

On the other hand, the address notification process
provides notification of the external mail address of the
recipient when the domain address of the external mail address
of the recipient is different from the domain address of the
external mail address of the sender, and provides notification
of the internal mail address of the recipient when the domain
address of the external mail address of the recipient is the
same as the domain address of the external mail address of the
sender.

In order to implement the aforementioned function, the

mail address server 140 performs the address registration

‘process shown in Fig. 11 and the address notification process

shown in Fig. 12.
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(S500) in the mail address server 140 receives a user
identifier of the sender (S502) and acquires the
sender E-mail 5 address (S504). The process then
registers the acquired address in the E-mail address
storage field of the record associated with the user
identifier in the mail address table 142 (S506) in
[0065]esponse to an address registration request from a
requesting term nal. Subsequently, when the user has
ans18howheipakifgri 12d6r8S8a69898) re§ NEL PEPEESSprocess
acquires the sender internal mail address (S510), and

(ssoot h% ERgi ﬁE?iSaHBEeQEqHEFﬁQr %s’ﬁfﬁééewe%hs j,gLer nal

mai | address storage f record associ ated
addy ess

th t |
dent s 8 BE o RE e P b LhEbeherP Aor PR EESE nERScRBBRSBY B -mail
addregad SEALS *adii Lo Tt SR G B Ouss, LOUBBL e

shown in Fig. 12, the address notification process
addressedp) tha Eheakhi fddddressteeager f1dbd refethesracaser

20 identifier of the recipient (S602) and acquires the
associateépi ebth Bhemibendidessifiem ihetlt= nmdll agldiesss table

storage field of the record associated with the user

142 (gHea)i{herespoihe vaihnagddiesss fé@&é&ﬂé%ﬁ&éﬁQéﬁueé@ from

response to a reC|p|ent addr ess notlflcatlon request

a requé@f’l@gsﬁé‘ﬂﬁ{nafhed@fﬁé&%ﬁﬁo FHY rt% %%etlh%.?% F.%'

address of the sen VWhen t
internal mail adggdresf%§68thetherg%écéggkggghfgeé g%e sender

reC|p I'ent
internal mail address (S510), and then registers the acquired
address in the internal mail address storage field of the
record associated with the user identifier in the mail address
table 142 ($512). The process then notifies the sender of the
registration having been completed (8514), and ends the
address registration process.

[0066]

As shown in Fig. 12, the address notification process
(S600) in the mail address server 140 receives a user
identifier of the recipient (S602) and acquires the recipient
E-mail address from the E-mail address storage field of the
record associated with the user identifier in the mail address

table 142 (S604), in response to a recipient address

notification request from a sender. The process also acquires

the E-mail address of the sender ($606). When the domain
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as that of the E-mail address of the sender (S608),
the process notifies the sender of the E-nmail address
of the recipient (S610) Wen the donai n address of
the E-mail 5 address of the recipient is the sane as
that of the E-mail address of the sender (S608), the
process acquires the internal mail address of the
addreseciofi éhe Eromiflheddmtesnalf nhel readgiess s$tonagethe same
field of the record associated with the user
as thiadentfi ther E-Ratihe afBirksaddresfet 8Bh8e142565812) thdhe
process 10 then notifies the sender of the interna

proceRBi hoddgresstab EEﬁdeEeSEptﬁQtEiﬁgéﬁ)agﬁ?gsgngf Lhe
address notification process. | 1 e
- e Lone C e |l ow t he sender _to send an
recip Bt TBRIPC HEER T el et ek e Pl
dd notifigﬁ in the, 1% address notification process.
addrexg 8Fdi-AGl JeCtRieREndsr thees®8n £Smhlptandr 88 Eomathd
an E-mail to a recipient outside the organization but
addregsegfahheneendar k8PP8hddikssprocesndaanubresatheto a
reci pient inside the organization. It is possible to

interppévenllaagdEesai bfdthectedipbent r Beopi ehe imséteal heail

20 organi zation from bei ng conveyed beyond the domain

addressr ¥yeoragadfiébhiso ENShik r SOHTE NG £abt DS Oy PEN PFIOPET LY
conceal ed. Furthernore, such an E-nmail nessagi ng

ident8¥56£M Al RASHASEr S4 Lo SOMRIN S £2 W ch g}
using the E-nmail addré%sega%ﬁat ar:«%ﬁ%ggntpgmb%&ocess

R e T e S Y
recithstigxlﬁ'l%l ?/églg)r, ha?r[ld ngrilclis atgk% ea?c?drigsschr?gigffdicégfoﬁsggogeasns .
[0067] '

The aforementioned processes allow the sender to send an
E-mail using the mail address of the recipient notified in the

address notification process. Accordingly, the sender uses an

E-mail address to send an E-mail to a recipient outside the

‘organization but uses an internal mail address to send an E-

mail to a recipient inside the organization. It is possible to
prevent any E-mail directed to a recipient inside the
organization from being conveyed beyond the domain server, and
thus ensure communications to be properly concealed.
Furthermore, such an E-mail messaging system allows users
to communicate with each.other using the E-mail addresses that
are currently registered in the mail address table.
Accordingly, even when the workplace of a user is_changed and
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register the location with the newtermnal to
automatically change the mail address. It becones
needl ess to notify coworkers of the change in nai
address, which was necessary 5 until now. [00681 In
the af orenenti oned enbodi nent, the conmunicati on
system which allows E-nmail conmunications with the

thus ddmaior hser werlt adbecper iar ebdnbedmn aheeyternabkn simply
termnal via the VPN 10 is described. However, in a

regis@@iMihieC alicaf iSns ke Bhwhihely tdirkfighentodai®bRatically
servers are connected to each other over the VPN so

chang@s the R@nfoLAGE-1ai | nﬂ?@@&ﬁé‘éir‘?%‘%df\éég @@%@iﬁgfl 5

using the internal mail address, e sane group

[ assi d those termnal.s that are connected to

cowor#%gﬁr%gbﬁggnc%gn Sr%er@?1$ngg58F§stsé§PsW?§tP%ﬁessary
..process may register the grouping IDwth the mai

until,B8¥ess tabl e when the sender is grouped toget her

wi th anot her user. on the other hand, the address
[00684otificati on process may provide notification of the

internal nmail address when the recipient grouping ID

i Bnt hhe28fmaicheaddroess] tartbedisetthe Sasrec@smmiriiec Steisier

grouping ID. This also provides the advantages of the
systefl eEeoh BDVEREI BAma EVeBoimugieht EoABi {1 €RNMPHAT §8hi PRS,

the address notification process nay receive the user

servebdedt bbi gEreb-hb8 £86MdEH éQt99H£9n9é£ﬂfn¥it@i%?@h@f@ﬁN

identifier of the 25 recipient to acquire the el
s d gggg .ang3€$§ roupi_ng. | D of. 73 the sender. usin
e e? e ugér | é% f?gefjg tchQﬁﬁﬁﬁt%?QNﬁ¥%%§m in' wnith
different domain servers are connected to each other over the

VPN so as to perform E-mail communications with each other

using the internal mail address, the same grouping ID is

assigned to those terminals that are connected to their domain

servers. The address registration process may register the
grouping ID with the mail address table when the sender is
grouped together with another user. On the other hand, the
address notification process may provide notification of the

internal mail address when the recipient grouping ID in the

‘mail address table is the same as the sender grouping ID. This

also provides the advantages of the present invention.

Even in such E-mail communications, the addfess
notification process may receive the user identifier of the
sender in conjunction with the user identifier of the
recipient to:acquire the.E—mail address and the grouping ID of
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mai | address table. [00691 As anot her exanple of
communi cations which uses internal 5 addresses and
external addresses properly, a description will be
given to typical analog tel ephony or |SDN tel ephony to
whi ch the present invention is applied. Fig. 13
illustrates the configuration of such a conmmunication
¢ sppsteamusipldoyiheg us etre [ieleharid ieunbeEr ther vehd:@ #&ebimn@he
as an address resolution device according to a fifth

mail enlghdispentbdk.t he present invention. [00701 As
illustrated, tel ephone termnals 210, 212, 214, 216,

[0069318, and 219 are used by users AL B, C D E and F
15 respectively. The telephgne tern1naLs ussdlby t he
uger capn ubl i c. tel ephone
|?ﬁe§5§6ﬂ§?ae§a@%§ez§8 P et e rP o an e e hmternal
n| t|o hone term nals used by the
addre%é%r%s ORI E éﬁﬂﬁgéﬁsa PEOPRELBubRi €eFEFephbAR Will
ine 230 via a PBX 222 | ocated w thin another
be ngFaaﬁstypbﬁalzen¢ﬁ@9téeégﬁbﬁ@Yt@rniﬁaN tisdephgny hto
user E is connected directly to the public tel ephone
which| the pBeseTheinetephoneist eppibadi. used by the user F
i s connected to the public telephone Iine 230 via a
PBXg 2213 | brhtetr st ¢ 8i thé heowt h@lira ©IGand 2 ath@n. o The
PBX 220 and the PBX 224 are connected to 25 each ot her

commulycat 46 $7 s t &hEPHPNEG | & NEe P32 050 ﬂﬁﬁﬁefh§dr€éare

tel ephone term nals used by the ‘users A B,
acting’ 88P£H address resolution device according to a fifth

" embodiment of the present invention.

[0070]

As 1llustrated, telephone terminals 210, 212, 214, 21e,
218, and 219 are used by users A, B, C, D, E, and F,
respectively. The telephone terminals used by the users A and
B are connected to the public telephone line 230 via a PBX 220
located within an organization. The telephone terminals used
by the users C and D are connected to the public telephone
line 230 via a PBX 222 located within another organization.
The telephone terminal used by the user E is connected
directly to the public telephone line 230. The telephone
terminal used by the user F is connected to the public
telephone line 230 via a PBX 224 located within the other

organization. The PBX 220 and the PBX 224 are connected to

-each other by a dedicated telephone line 232, so that the
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toget her to enable comuni cations with each other as
internal tel ephones. The tel ephone term nals used by
the users A, B, C, D, and 5 F are assigned interna
t el ephone nunmbers "5100", "*5200", 9100", "*9200",
and "6100", respectively. Additionally, the PBX 220 is
assi gned an external telephone nunber "06-1234- 5678",
telephodet rerPBXa22?2 ussdadyi ghed uaerexner Bal ahel epheBegrouped
nunber "06-9876-5432" and "06-9999-5555". The PBX 224
togetherl@ocassiapned cafmextetfdbnkel/¢PRORE-AUBBBEY as internal
"06- 3456- 7890", and the telephone term nnal used by
telephbaedser E is assigned an external telephone nunber
"06-1111-2222". The tel ephone term nal used by the
u di dj. rect rough_an, oufsi de
e, PaEaPnte LR Es LaFT P L B EPREF Pel Bprone?r and
(00711 As_illustrate

F arehumber éS.l 06-9i7g-800%'. ol trated, a
t eFEpHBRE AlGEPaLeFGErPPbaBesBrUPRES s SaR0Addr 833007,

wsoqnhgsolution device according to this enbodinent allows

910Phe aldPBRSrapAsTFaLPBA, pFeerestivet By didditeharerlial, the

20 tel ephone nunbers and internal tel ephone nunbers

PBX 24Pt hsaassépepioar axhbenal abébe@ddne Funmber Ndo6+1234—
grouping IDis registered with the tel ephone

5678”1 eaniinghs BBYUPRY ioget8etndY ah hexeeshgnt ediighspbone
line 232, while a grouping IDis also registered with

numbe® t@bephvpesiermi 9ah thelobsoassi gned 1%3259 WA '71258’

of external telephone nunbers. In the tel ephone

assigﬁ%@ﬂﬁ% ég@%@haIWQeféﬁﬁgﬁglnﬁﬁ%é%”“%%i§%%%¥¥§9@wf and the

entered in

telephone terminal used by the user E is assigned an external

telephone number “06-1111-2222”. The telephone terminal used

by the user D can be dialed up directly through an outside

line, and is assigned a dedicated external telephone number
“06-9876-0001".
[0071]

As illustrated, a telephone number server 240 serving as
an address resolution device according to this embodiment
allows the address registration process to register external
telephone numbers and internal telephone numbers with a
telephone number table 242. Furthermore, a grouping ID is

registered with the telephone terminals grouped together by

the dedicated telephone line 232, while a grouping ID is also
registered with a telephone terminal that is assigned a

‘plurality of external telephone numbers. In the telephone
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t he external telephone nunber field of the record
associated wth the user D. This is because either
the external tel ephone nunber of the PBX 222 or the
direct tel ephone nunber of the 5 tel ephone term na
216 may be notified of when the user D attenpts to
regi ster the address of the tel ephone term nal 216.

numbe®n tiald egt ero kandrnan theecpddnesauRdkeirki gati 8Atered in
process, when the external telephone nunber of a

the xalkheeiardith@onexhemnBal trekbephore tRUMber el 8s68khStea
are different fromeach 10 other and when they are

with %ﬂ% gyped t?ﬂféhg% % cL by Q 9¢%f§§€ggeég(%%?éﬁkone

I D, the ext er na one nu er %f

not|f| d ver n_th all ee and cal]ler _have
numbes, o sgﬁe g% ?2 OFngﬁhgﬁeeﬁgn% }eBEORﬁeHuF%@§ fhvene
er ent external t el ephone nunbers but the sane
telengBG tRgmipalig leneapr Beesetdéiernphieyhenathehesesl Pee
tel ephone termnal is wthin the same organizati on,
attemphg tBugegdsdpeirdddiendddresst ioh tled tokepmbme nedrminal 216.

t el ephone nunber. In order to inplenent the
aPor ehenvtbaedhéndct innthé heddtekephoner hoabesn Seryesss,
240 perforns the address registration 20 process

when shewsxt8rhhy. td4ephénthguaddress ROthiigat LA pﬁgcess
shown in Fig. 15. 00721 As shown in Fig. 14, th

exterﬁggr§é§eﬁﬁghétﬁﬂﬁb@? 8f0§e§§ 169700 ggf%% %@IFR&RH ach

nber server 240 receilves t e user rfrer o
R, TENC O T
different grouping ID, the external telephone number of the
callee is notified of. However, when the callee and caller
have the same external telephone number or when they have
different external telephone numbers but the same grouping ID,
the process determines that the callee telephone terminal is
within the same organization, and thus, provides notification
of the internal telephone number.

In order to implement the aforementioned function, the
telephone number server 240 performs the address registration
process shown in Fig. 14 and the address notification process
shown in Fig. 15.

{0072]

As shown in Fig. 14, the address registration process

(8700) in the telephone number server 240 receives the user

identifier of the caller (S702) and acquires the external
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"identibig bEkstatso He

regi sters the acquired tel ephone nunber in the
external tel ephone nunber storage field of the record
associated with the user identifier in the tel ephone
nunber table 242 (S706) 5 in response to an address
regi stration request froma requesting termnal.
Subsequent|ly, when the user has an internal tel ephone
telephgmeenufS8@8pf the pratess (3GQUI)r. esThAErddd €s Nethen
t el ephone nunber of the caller (S710), and registers

registtke sacge bedutekaphenephyibBehuBet-heni PherBakernal
t el ephone nunber 10 storage field of the record

r fi |
e T e 55 0&, 135 LA T R kBhakt Ao R ERPPEen

Ll er l.ephone term pa rou he S7

the uiRr TnchEIPeE T, b tﬁsﬁapﬁaﬁ.naﬁw%sfs€%%§ b4pq (905)

. regi sters the 8 uired tel ephone nunber in_the

in TegBRRFnGOl 515 0F OF AgEoRE B 4o0F oPhE-HBESH 4ZES808 at ed
with the user identifier in the tel ephone nunber

requephpng darminzig) StHegeaudretlyw odeys tiot ivdess tdwe an
caller of the registration having been conpleted

interns¥20%lephdnendsmbhe 48@085s thRgi stoatEONaPaALess. the

(00731 20 As shown in Fig. 15, the address

internali tetaphone priowiess of SBAO) chnitheq Q?i@PPOQﬁdnH@@féters
server 240 receives a user |dent|f|er of a ca

the a&§§QEEdaﬂgl§§H&héeﬁuﬁ@@rgiﬁu %£E§ﬁa%t@§l%%ﬁ%§§ number

fromthe grouping ID storage ere
d ti f th t el eph
storaS EELRICSr IS SA5 S%a%ogf% FeapHHEC S 4l oo

dress notificati 77 request fron1a IIe . The
: ﬁ%ﬁ}}?%%etlh@%%fe?%e 242 (S712). On the

other hand, when the caller telephone terminal is grouped
together (S714), the process acquires the grouping ID (8716),
and registers the acquired telephone number in the grouping 1D
storage field of the record associated with the user

identifier in the telephone number table 242 (8718). Then, the

~ process notifies the caller of the registration having been

completed (8720), and ends the address registration process.
[0073]

As shown in Fig. 15, the address notification process
(5800) in the telephone number server 240 receives a user
identifier of a callee (S802) and acquires the grouping ID of

the callee from the grouping ID storage field of the record

assoclated with the user identifier in the telephone number

table 242 (S804), in response Lo a callee address notification.

17




10

15

20

25

t el ephone nunber of the caller (S806), and then

acquires the grouping ID of the caller fromthe

grouping ID storage field of the record associ ated

with the external telephone nunber of 5 the caller in

t he tel ephone nunber table 242 (S808). Wuen the

call ee and the caller have the sanme grouping ID
requeES81@pm thealpeocesthachubcess tdbssd rdequbtes eflephotiternal

nunber of the callee fromthe internal telephone

telephuwiibehusberage thel dadfiet-hesgeedr danassnaehabedumth the
the user identifier in the telepﬁone nunber 10 table

roupdfhd €5832) caRd bk henca the | | £4
T pone hober o 't beohaTee (R s 6 pRafaiR rietd
a e : [.l e nd. the calle 0.not have the
ot th%a%gcaﬁgugﬁﬁ%giﬁﬁgdtHgtgrgggsgxgﬁﬁﬂ?;ege}ﬁgﬁgQ?ePH% er of
tel ephone,_nunper of the callee fromthe externa
the cpfugR CHCe AN EEL BhahagnuFber dtaplene 4e (FERBI d- When the
associated with the user identifier in the tel ephone
calleg,aBdr thapreldap paseefheheanehgreabieg AR (8Hk0tal tee
have the sanme external tel ephone nunber (S818), the
procegpogedsirps otkedinterssl2t¢bepndné ynthisecadf erhef caheee
internal tel ephone nunber of the callee. On the other
from hhadinwbenal hee28pkaher nahbd el ephosge NEIOEN 6F the record
call ee and the external telephone nunber of the

assocfati@ryafe et ﬁ@@rsﬁagn@f§i¥96fnt{E%eteig?ﬁg?%rggﬁone

t el ephone nunber registered in the intern
tableNbbe fj the record assogciated wth
@ et%g?ugggiggen ?f%gégF%é?hgh?e?%p 'one” nu rl?%ﬁﬁ%§%42,
i nt ernal tel ephone nunber

he 25 i h
telephdic uliet caf B cabise albl ootks o tian fige, when

the caller of the externa
the callee and the caller do not have the same grouping ID,

the process acquires the external telephone number of the
callee from the external telephone number storage field of the
record associated with the user identifier in the telephone

number table 242 (S816). When the callee and the caller have

- the same external telephone number ($818), the process

proceeds to S812 to notify the caller of the internal
telephone number of the callee. On the other hand, when the
external telephone number of the callee and the external

telephone number of the caller are not the same and when there

1ls an internal telephone number registered in the internal

telephone number storage field of the record associated with
the user identifier in the telephone number table 242, the
process acquires the internal telephone number of the callee
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t el ephone nunber of the callee and the acquired
internal tel ephone nunber (S822), and ends the
address notification process. 5 [00741 The
af orenenti oned processes allow the caller to set up a
call to the called party using the tel ephone nunber of
the callee notified of in the address notification
(S820pr.ocEks. préacessdinghynotheical ties wstbet hef exieraraiernal
t el ephone nunber to 10 call the callee | ocated outside
telephbaeongabezabifoRhebdb 1U88SahRethenkepldkeliel 8PBOAST
nunber to call the callee located within the
telepBb@anhzabeen. hS S| p c L b
AT ea { apetig Eashest e per ALY Eb b
proceggq thus, ensure comunications to be properly
conceal ed. 15 Furthernore, such a tel ephone
[0074ionnunication systemall ows users to comrunicate with
ach other using the tel ephone nunbers that are
currently registered in the tel ephone nunber table.
AERBr B RGETRETAET Seh P eFRS ST kbl e e acaklker it set up
changed, and thus, the tel ephone nunber is changed,
a calihboutke 20ltad panpyyuskggstiee thiepbonéi oummét hof hiehe
new t el ephone termnal to automatically change the
calletehephdiednufiben. the abecosesnoeet! €56160 Pobedys.
cowor kers of the change in tel ephone nunber, which

Accor®@SgNeFesnar ¥aunbh | u 8OW. t HO HEOVELe t
ccorusi%g%s:uch a ?eleph%ne ﬁ%nbé?i 25 %%r€%$€g§§§%0§¢$sér te

car L eabenee ecopal Dace 9. SRS AL LELRATOTE, Ty, o
interﬁggrggfephone number to call the callee located within
the organization. It is possible to prevent calls within the
organization from being conveyed beyond the PBX, and thus,
ensure communications to be properly concealed.

Furthermore, such a telephone communication system allows

users to communicate with each other using the telephone

-numbers that are currently registered in the telephone number

table. Accordingly, even when the workplace of a user is
changed, and thus, the telephone number is changed, the user
can simply register the location with the new telephone
terminal to automatically change the telephone number. It
becomes needless to notify coworkers of the change in
telephone number, which was necessary until now.

To provide telephone calls using such a telephone number

server, each telephone terminal has to access the telephone
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notification. However, use of an | SDN tel ephone

network woul d provide reduced conmuni cati on costs by

using the I SDN control channel (D channel) for access

to the tel ephone nunber server. 5 [00751 In the

af orenmenti oned enbodi nent, a grouping IDfield is

provi ded on one tel ephone nunber table in which the
numbegy ggpivieg akDtbe ¢advk ovfernddsesegirstdsedationedad, address

grouping table for registering external telephone
notifrigatdion .gr Bopedet pgesdes £ nay bepit O SES L€l Yetwork would

provi ded, so that the address registration process

rovidegirghekedexbemnak cheh sphe ugbe(,siassitgae e
P Vlgromfping IDwth tﬁe group?%égtgglg§l§ ng?oggpﬁy?gﬁﬁgOl

dr hii [ cess y,.consult the groupin
D B g L S
[0075aelephone nunber and the 15 caller external telephone
unber are grouped together. By providing a grouping
tabl e segarately as descri bed above, when a PBX is
as8i Ghedehoprieatiinest enrediment el @ phoriedimmbe? sfisld is
in this enbodi nent, or when a tel ephone termnal has a
provigefleen obgt behabhort ephivher nuabke, ievehich the grouping
external tel ephone 20 nunber regi stered at the address:
ID ofregiBtnatronsi sehlisyenédt haiowdvwar 0fa agddigShHg table for
notification, the separate provision of the grouping

regist@biﬁ%nﬁkﬁérﬁélp@é§é§ﬁ@hé°ﬂ§ﬁ$@f§ GPOLHES ?%§@% L qa be

t el ephone nunber having the sanme groupl ng

separéﬂ@iyv'P?ngéﬁf'§$i%ﬂé£t%hgfa&&P@¥$L@&%%%ﬁ§§§ﬁ§é§¥89cess

I N SucC phone conmuni cat 1 ons,
regisf@HL I LEPLIAM PLOFESS AT iRSELY S DE e cidtent i d T er
grouping ID with the grouping table. Additionally, the address
notification process may consult the grouping table to
determine whether the callee external telephone number and the
caller external telephone number are grouped together. By
providing a grouping table separately as described above, when
a PBX is assigned a plurality of external telephone numbers as
in this embodiment, or when a telephone terminal has a direct
external telephone number, even if the external telephone
number registered at the address registration is busy at the
time of address notification, the separate provision of the
grouping table makes it possible to select another external
telephone number having the same grouping ID, thereby
improving the flexibility of communications. |

Even in such telephone communications, the address
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caller in conjunction with the user identifier of the
callee to acquire the external telephone nunber of
the caller and the grouping ID using the user
identifier of the caller fromthe 5 tel ephone nunber
table. [INDUSTRI AL APPLI CABILITY] (00761 In
communi cations using |IP tel ephony, |P video tel ephony,
notiffomiiilon amakegst mkephenyiveSbNet ekephoayner fike of the
suitable 10 technology in which a called termnal is a

callelrodal charihaakoar wathgtaepadet-el AbARk i BecPr €868Nkallee
i nvention provi des seanl ess conmunications to users

to acﬂhﬁ&%ukhguéggﬁkﬂgltE@l%ﬁﬂ?H%Lé? heP oEYheM.and., a?§ the

wi t hout being conscious o er an opposi ng par

LS .a-hocal _rermnal _or.not. or.whether. the osi.n
group o b o e s B PRP AT AP aP P bR FRLFES: bgm the

nderst%gd bﬁ tgose skilled in the art that the

fiteh®PbR-is not linited to the aforenentioned

speci fic _enbodi nents, and wthin the scope of the
_[INDUEE3§§ﬁtAPPh@@ﬁBibﬁTYﬂhe conmponents described in each

enbodi ment may be 20 exchanged as appropriate, new
[00764ddi ti onal conponents may be incorporated, or a

portion of the conponents nmay be elimnated. 81

CLAI dinmidn i At Pstels €8S i@ SDb Ut & DEL IR CeTE 0P §1 W ephony,

address registration neans for registering an address

E—mai@?séﬂﬁfggtﬁbfbﬁﬁ@%yM‘f@D@nt@ggﬁﬁéﬁytépl@h@pggita le

reception of an address redistration request Trom
techn&f@gysfﬁ;wﬁ{Eh a called terminal is a local terminal or a

grouped terminal, the present invention provides seamless

communications to users without burdening the communication

system and without being conscious of whether an opposing

party is a local terminal or not or whether the opposing party
is a grouped terminal or not.

It is to be understood by those skilled in the art that
the present invention is not limited to the aforementioned

specific embodiments, and within the scope of the present

invention, the components described in each embodiment may be

exchanged as appropriate, new additional components may be

incorporated, or a portion of the components may be eliminated.
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addregp rRaiphfafnap AGHRESS OFOFnG

address notification nmeans for providing notification
of a callee address registered with said address
tabl e upon reception of an address notification
request froma caller; wherein 10 said address

regi stration nmeans includes a function for

regi stering an internal address of the user with said
address table in conjuctATMs with an external address
of said user in response to the address registration

requast atinesskheecdsent ioande¥bceakbdmpddLens: o
notification neans includes a function for~ providing

nabikkeat -gi ek rhheogX EH§|f89dF§§§ ggrgﬁg CR! L88rcss

regi stered wth sald address tab ext ér na

- ress f _the.callee_registered.with said address
assigfffl €872 foprofafl o shiPRasckets FupbabaracobiSingr an
unction far 20 ﬁroviding notification
galFBE; PBEi stered with

the address table when the external address of the
caffEesf efpEiEicativhhmenes afidr essovadingi sot héisankon of
as the external address of the caller, in response to

- a calipe address ragisfecati enthegatdtafidoasshealbdé| epon25

82 2. The address resol ution device according to claim

receptionWher @hnNadakds8ddbe55i ££01 64 P48 FEARSM I ACLAITESY A
function for receiving a user identifier of a source,

whereanfunction for 5 acquiring a source address, a
function for registering said

said address registration means includes a function for
registering an internal address of the user with said address
table in conjunction with an external address of said user in
response to the address registration request from the user;
and

said address notification means includes a function for

providing notification of the external address of the callee

‘registered with said address table when the external address

of the callee registered with said address table is different
from the external address of the caller, and a function for

providing notification of the internal address of the callee

‘registered with the address table when the external address of

‘the callee registered with the address table is the same as

the external address of the caller, in response to the address

notification request from the caller.
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acqui red source address with said address table as an

external address corresponding to said received user

identifier of the source, a function for receiving a

source termnal address, and a function for

regi stering said received source termnal 10 address

Wi th said address table as an internal address

cérr 88pondidrg siso reaipdutécsi dediusencicdedtinfi en olathel,

source; and said address notification neans includes
wheredanfunction for receiving a user identifier of a

callee termnal, a function 15 for acquiring the

e&b@ﬁnéHd@d@EeiégQEtEQ€16§|h@ﬁn%eﬁﬂbmﬁhegoér?ﬁﬁ@@gbﬂgfor
to said received user identifier of the cal

receibehfl BaLsby GARAKlELRg 531 d address Labl, SCt§ fU?sk'O”

acquiring a source address, a func
| notif,i,cati on of. sa ui red external
acqu193§§e§sg%PrFﬁeaégFﬁss 58 EBRRFNan BREnTSarataEqaPr gt
external address of the callee termnal is different

vaUlF?SHFQHFﬁeaEGGF?EE Yhthpceahddrddsesantahlef apcenopxfernal
acquiring and providing notification of the interna

- addreggdressespopfiéngatPesaldr nénaivedr nespondenyifbesadfl the

recei ved user identifier of the callee term nal by

- sourcepnsuftinnygidd Sardraddiessgtabseunbentsamdnat gaiidesss,

external address of the 83 callee termnal is the

and aSﬁﬂﬁcﬂioﬁafSraEQ@i§€Qr§ﬂ@r§§1@dgé§§§ved3soJP@eaggfﬁ%ﬁbl
resol ution device according to claim1l1, wherein

addred! #i éddsgss gaaféééaﬁéﬁ e@gnén'glgw%& acﬁé‘Pgé

for receiving a user entitfier source,

corregﬁgﬁéigg {grsaid received user identifier of the source:
and

said address notification means includes a function for
recelving a user identifier of a callee terminal, a function
for acquiring the external address of the callee terminal
corresponding to said received user identifier of the callee
terminal by consulting said address table, a function for
acquiﬁing a source address, a function for providing
notification of said acquired external address of the callee
terminal when said acquired external address of the callee
terminal is different from said acquired source address, and a
function for acquiring and providing notification of the
internal address of the callee terminal corresponding to said
received user identifier of the callee terminal by consulting
said address table when said acquired external address of the

83




10

15

20

25

acquiring a source address, a function for registering
said acquired source address with said address table
as an external address corresponding to said received
user identifier of the 10 source, a function for
receiving a source termnal address, and a function
for registering said received source term nal address
calleg tiergainglader 658 tabkeaassand aceuhakdadduess address.
corresponding to said received user identifier of the
source; and 15 said address notification nmeans
i ncludes a function for receiving a user identifier
oB.aThal haarkesntaghbiudibHNALL9Be Be&oéaﬂﬁ%rtagciggm 1,
external address of the callee term nal rrespondi ng
whereli@ Said received user identifier of the callee
term nal by consulting said address table, a function

f 0 the u identifier of the caller
géﬁﬁnaﬁgggggfun%f?gﬁafb?na@aﬁ?Flﬁ@c%ﬂ%e%x?ef%%?tlon for
addr ess of thS caller term nal corresgondlng to said
recelyé8g|9e858§eﬁ PObREL®FePLoR FRBICRAl Refunethpmafoby
consulting said address table, a function for
acquipipgi di AgUReti rddaesan @ffgaculanqﬁorede@x$Eeang said
address 25 of the callee term nal when said acquired

acquiepgdesnalcadadésssofwiBd sdhedcaliieess erab@las San external
different fromsaid acquired external address of the

addresal terréepondahg €902 d URSEE DRed Oﬁséﬁ%éﬂ{ﬂflé‘{%% the
providing notification of the internal address o

I CR R s ER
and a aﬁ% % L Vr\nh%efsl.t Slgir?%acqfcli rrGedce-elxx}'eé nsaguracded rteéc’rsmlor];al
address with said address table as an internal address
corresponding to said received user identifier of the source;
and

said address notification means includes a function for

receiving a user identifier of a callee terminal, a function

for ‘acquiring the external address of the callee terminal

corresponding to said received user identifier of the callee

terminal by consulting said address table, a function for
receiving the user identifier of the caller terminal, a
function for acquiring the external address of the caller
terminal corresponding to said received user identifier of the
caller terminal by consulting said address table, a function
for providing notification of said acquired external address
of the callee terminal when said acquired external address of
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sanme as said acquired external address of the caller
termnal. 4. The address resol ution device according
toclaim2 or 10 3, wherein in said address
regi stration nmeans, said function for acquiring a
source address includes a function for acquiring a
source port nunber, and said function for registering
the celdeesperoménaddiessiivifelrentie faddr easdt abhaiaedasxternal
external address 15 includes a function for
addremsegost ehengasakd aegmihad,sauuce PAhbtiBHMEEE; a88diking
sai d address notification neans, said function for

and p@@qau&hagnbhgfﬁéheﬁeﬁloédghésineérhgg calibesst sentpal
includes a function for acquiring the corresponding
0 ; r [ ting I,d_address table, .and. _.
cal1eRoEbrRE oBYr €3BTyl L ATl FROSIFEN bR%FnuaBRticier
£ theXteﬂial gddress OB t he cahlee term. nal . includes a
°F ThPURBCIGR FOFTpFDVI BYnGORBE!FIRGL PRRdoRddaRas BRRLPr Blen
, . correspondi ng port number. 25 5. The address
said pegyigefonxbeynes addsprarngftbhangableesbernanat £stohe
4, wherein said address registration neans includes a
same fgngeidnatguiredi sxeeinglsaddressedfethsotatber terminal.
term nal address with said address table as an
internal address when said received source term na
address is 5 different fromsaid acquired source
adldress. adarddie ALs B98: 5,059k 4L O Y] £6n ACEOTH NG 1P or
any of clainms 1 to 5, wherein said address
3, whi&fg@igtration neans includes a function for

in said address registration means, said function for

acquiring a source address includes a function for acquiring a

-source port number, and said function for registering the

source address with tﬁe address table as an external address
includes a function for registering said acquired source port
number; and

in said address notification means, said function for
acquiring the external address of the callee terminal includes
a function for acquiring the corresponding port number by
consulting said address table, and said function for providing
notification of the external address of the callee terminal
includes a function for providing notification of said

acquired corresponding port number.

5. The address resolution device according to any of
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10 registering a grouping IDwth said address table
when said user is grouped together w th another user
in response to the address registration request from
the user; and said address notification neans includes
a function for providing notification of said
internal address of the caller 15 registered with
claimsaild taddr ewbetrabhe satidn atidecsal Fegiandathencakkas have
the same grouping ID registered with said address
inclutiakl e ifnncespansert eeyhetaddngssanat rbbeatbgnsbaauest
fromthe caller. 20 7. The address resol ution device

termid@CordlREsE0waRY 9k iqchahresd EQb@e whergi o saida1
address notification neans iIncludes a function for

addreRSO¥hELNG 4k ptkEb%%%bS”s8Lr?Or€g£%£SrEd ngtré Lo the

address table I'n response a request
r.ess resol uti on net hod

dlffergng1?§Pﬁgsal§6a8ﬂué88?e§§uF%§|% #5eF8n step of
regi stering an address assigned to a user with an
address tabl e upon reception of an address
regi stration request fromthe user; and an address
nbt | The aaddness epe st Lt buh diewgi cotidécading b aly of
call ee address registered with said address tabl e upon
claimsetepti Dn wheaniaddress notification request froma
caller; wherein said address registration step

|£\£id'@§d3§e§é ePe@f st F LG St afd J1k afhémd?éé‘aé Addess Aor

said user with said address 10 table in conjunction
reglsﬂ%ffn@naQ&f@ﬁﬂfﬁgafgrﬁﬁ%h(gaf '&h §§gs table when said
user is grouped together with another user in response to the
address registration request from the user; and

said address notification means includes a function for
providing notification of said internal address of the caller
registered with said address table when the callee and the
caller have the same grouping ID registered with said address

table in response to the address notification request from the

caller.

7. The address resolution device according to any of
claims 1 to 6, wherein said address notification means
includes a function for providing notification of a registered
entry in the address table in response to a request from a
terminal.

8. An address resolution method comprising:
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response to the address registration request fromthe
user; and said address notification step includes a
step of providing notification of the externa

address of the callee 15 registered with said address
tabl e when the external address of the callee
registered with said address table is different from

t Ra eddeessl raddisésstabnt beepablfersgisdeaiatepnofiddress
providing notification of the internal address of the

assiguald e® ar egest eriet wnt hdsieedsaddnass ubabl @cwWBgRibReof an
external address 20 of the callee registered with the

addrea®diegs stalha orsS rbbpesameas thite gxteragh address of
the caller, in response to dress notification

the ad
r%ﬂugﬁhrgggn§5@§fggg%ﬁépngg?ghgga B%%éiﬁ%?gégﬁgggation of

nmet hod accor di ng erern

re regi stration step. includes st ep. of
2 calf8l S3RaEeY BLESN ReRE pieh 518 20hrRes sobLapuaen
acquiring a source address, a step of registering
recep%éga Séqur§8d§SﬁFc§°té§éPé§éOﬁﬁFHQ§QE§ fgemessceabes;
as an external address 5 corresponding to said
wherejpcejved user identifier of the source, a step of
receiving a source termnal address, and a step of
regidt edidngssardgl eteivesh setegeihel niiaal a agesesss W t h
said address table as an internal address

registerif§pPandiAfetNasabddressebyedaygersbdept i 85 8f 25 8fess
source; and 10 said address notification step iIncludes

tabledift E8nPhn L EGRT HLEA 2n USLELARNAELELOT0R §21 % ser in
, p o
response to the address registration request from the user;
and

said address notification step includes a step of
providing notification of the external address of the callee
registered with said address table when the external address
of the callee registered with said address table is different
from the external address of the caller, and a step of
providing notification of the internal address of the callee
registered with said address table when the external address
of the callee registered with the address table is the same as

the external address of the caller, in response to the address

notification request from the caller.

9. The address resolution method according to claim 8,
wherein
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acquiring the external address of the callee termna
corresponding to said received user identifier of the
callee termnal by consulting said address table, a
step of acquiring 15 a source address, a step of
providing notification of said acquired externa
address of the callee term nal when said acquired
ex@ddnalddagdsesegostirhtioal keept énnmindksi s dibpenent
fromsaid acquired source address, and a step of
receiadqg b ngeanddepta¥idirngnat isbiugati 0a etepheri ALgLAREng a
address of the callee 20 termnal corresponding to
sourcdiaddirecel, vadseser oirdertk ek ecp
by consulting sa?d addrgsgb?g%ﬁg &Egﬁ gghgggggqﬁgpggg
t ernal r t | Lee_terginal _kis_the sane
addreSs TR 20 29-05n, Bn TR undeah BTt aEha bnabdiaRice
I l,ution nethqd_according to ¢laim@8, 88 _wherein:
corre gt haT b Br Y SEFREVEH Srtp FREThULLex SFebhr SouTce,
receiving,a, user identifier of a source, a step of
a SteBc&%iF?ﬁ 1¥ingofir E@UAHEr E§EM1R24t epdbEsSpegpBdeni Agep of
. said acquired source 5 address with said address table
reglishgrandereefnafcaiivedssoucoer bepohdahgaddrsas dwitbesaid
user identifier of the source, a step of receiving a

-addreseutekbléteasi aal iatdress, addde s st€prOépofi€UhGt €61 8Fid

sai d recei ved source term nal address with said

receifddressrt a@bgrasian bntenBakoadds esgngorresponding to
said 10 received user identifier of the source; and

s&h f4 adgs £SSs r}%%{fdfe%ﬁ?& Séte%) | nelydes a, step locf>f Z

recelving a user | ler of" a callee termmal;

receiéigg quser identifier of a callee terminal, a step of

acquiring the external address of the callee terminal

-corresponding to said received user identifier of the callee

terminal by consulting said address table, a step of acquiring
a source address, a step of providing notification of said
acquired external address of the callee terminal when said
acquired external address of the callee terminal is different
from said acquired source address, and a step of acquiring and
providing notification of the internal address of the callee

terminal corresponding to said received user identifier of the

callee terminal by consulting said address table when said

acquired external address of the callee terminal is the same

as said acquired source address.

10. The address resolution method according to claim 8,
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acquiring the external address of the callee termna
corresponding to said received user identifier of the
callee 15 termnal by consulting said address table, a
step of receiving the user identifier of the caller
termnal, a step of acquiring the external address of
the caller termnal corresponding to said received
wherejgér identifier of the caller terminal by consulting
said address table, a step of providing 20
netilfli edtirensotegabtratfuhr edepxigtNalcaddr e6sp0bst he
callee termnal when said acquired external address
recei®finghe ﬁ@bkeﬁdehﬁﬁﬁﬁﬁé|oESadeEEEgptafEQQFSQEdacquiri g a
acqui red external address of the caller termnal, an%
agquiLi,ngsa 1.€j ng tLE] LQn_of the
soured PP ot ceebor  PeoEaPFEEhBer Rl pbyiThea s Blrte
r onding_t.9_said received user_identifier of the
addzely FEER g R P by Rt 1 Phos S thAlcF 45T abl o
when sai d_acquired external address of the callee
correppppding £Q FRLdshngeadedapder atdentbiiext ef nehe source,
address of the caller termnal. 5 11. The address

@ stepegf| LeFohviRg hadsaeter didyminall addr@ser add, a wheeri oif

_in said address registration step, said step of
regishegingi sgidarsoeived asdiess taahlies &d8t€Psofith said
acquiring a source port nunber, and said step of

addres€0t SHEs i 49 dMei SOMFEL aggh £55s Wed PrdOp 481 AP SSSa 1 g
tabl e as an external address includes a step of

receivE8! SISK | MrsE] £ LAY 16 SQUIES POLig NuNber; and i n
sai d address notification step, Said Step of acquiring
&%g%fé%fﬁfggs;%995f¥f%é¥iggn%é§%lfﬁ%féﬂé@rgﬂséégﬂéj %? a
receiving a user identifier of a callee terminal, a step of
acquiring the external address of the callee terminal
corresponding to said received user identifier of the callee
terminal by consulting said address table, a step of receiving
the user identifier of the caller terminal, a step of
acquiring the external address of the caller terminal
corresponding to said received user identifier of the caller
terminal by consulting said address table, a step of providing
notification of said acquired external address of the callee
términal when said acquired external address of the callee
terminal is different from said acquired external address of
the caller terminal, and a step of acquiring and providing
notification of the internal address of the callee terminal

corresponding to said received user identifier of the callee
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acqui ring the correspondi ng port nunber by consultlng
said 15 address table, and said step of providing
notification of the external address of the callee
termnal includes a step of providing notification of
said acquired corresponding port nunber. 20 12. The
address resol ution nethod according to any of clains

termigalo byl ,comserldiimas siad daddicess sr egicdter athicon sstiépacquired
includes a step of registering a grouping ID wth

extersaild aatitreess dfahihe wagnekeheerusenli § sgroepedmboget Bgh g
W th anot her user in response to the 25 address

acquire@ sixtaliran Heewest brommkhe yser: +andi,29 said
address notification step includes a step o

providing notification of the internal address of the
callee registered with said address table when the

nd the calle ave me gr oupi ng
> regls?e 8dﬁFFﬁSsﬁ?ﬁoiﬂg}8§sm§tF8aléCFHr?é§§oE§eC%%lm 9 or
khe address notification request fromthe caller. 13.
E&dftuni cat i on system conprising: an address
resol uti on device provided in a comruni cation 10
nétwsprkdapddaspangedisbrabimunstape beideshepeofii madsiring
_ connected to the comruni cati on network; wherein said
a soureeniaddksssnthuliedaransstep senétqglalﬂgea sbdeptihb et
of a source and a source term nal address to said

numbeaddaﬂassé@&obﬂépOde§¥g£§téﬁlﬁEQHﬁéts@ﬂr@gd5&§§ess with
regi stration; 15 said address resolution device

10 the ab8fbddes BN-addre5S.LAbl €1 address includes a step of

registering said acquired source port number; and
in said address notification step, said step of acquiring
the external address of the callee terminal includes a step of
acquiring the corresponding port number by consulting said
15 address table, and said step of providing notification of the
external address of the callee terminal includes a step of
providing notification of said acquired corresponding port

number.

20 12. The address resolution method according to any of
claims 8 to 11, wherein
said address registration step includes a step of
registering a grouping ID with said address table when the
user is grouped together with another user in response to the

25 address registration reguest from the user; and
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for registering addresses of the term nals connected

to the network, and the address resol ution device

i ncludes neans for receiving a user identifier of the

source transmtted fromthe term nals upon reception

of an address registration request 20 fromthe

termnals, neans for acquiring the source term na

addidssddmeaasndvifiegt sver shgpsahdladgsi 4 estspuste

term nal address with said address table as an
providihernakiafddaessn 66rtBepPONEERgal 0a8atdsEesei VRE HSBIce

identifier of the source, neans for receiving the

regissedegeyt ennkRdl address trppsmhLlgdiga é%?fééhgnd th
term nals, and neans for registering sald received 91

' it h i dd t abl
callefolofe LRETLAR: BPOLSRRqthh ir a8 Ir o0 STl P Ea "G dPees
identifier erm nals incl nmeans for sendin

: said t ude g a

table LB 'repanberFer thE AOQAPFBenDEl i FAT.PH SaPUCBHITESS the

resolution 5 device to request an address
callefotification; and said address resol ution device

i ncludes neans for receiving the user identifier of

the callee termnal transmtted fromsaid term nals

upon reception of the address notification request

fIdmBsacani@iidaal . SEdnsm fesm@petingng 10 an

external address of the callee term nal correspondi ng

toh Sddeedecriyediuss dddentd fh &ty led rhE’f cald SGnunication
apbl e, ne

termnal by consulting said address t ans for

two AL Ol 41 C ' addr ess,. means f or
HeRre provi di %%%??i%t?%nﬁﬁ%{%s%?% b%%va%?r% e BX sl

ddress of the callee term nal when said 15 acquired
conne (et TR i QUETHICR O a1 GO Tt RIS 15 ol £ er ent

said terminals include means for sending a user
identifier of a source and a source terminal address to said
address resolution device to request an address registration;

said address resolution device includes an address table
for registering addresses of the terminals connected to the
network, and the address resolution device includes means for
receiving a user identifier of the source transmitted from the
terminals ﬁpon reception of an address registration request
from the terminals, means for acquiring the source terminal
address, means for registering said acquired source terminal
address with said address table as an external address
corresponding to said received user identifier of the source,
means for receiving the source terminal address transmitted
from the terminals, and means for registering said received
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fromsaid acquired source address, and neans for
acquiring and providing notification of the interna
address of the callee termnal corresponding to said
received user identifier of the callee termnal by
consul ting said address table when said 20 acquired
external address of the callee termnal is the sane
Sourcgs tegmdnadqaddesgssouicd adddesddréds Aabdenuni eat inhernal
system conprising: an address resol ution device
addregisoviodedspondingmmnisadti eace25enetwerkiaadtarianged
to communi cate between term nals 92 connected to the
ceamunteahinalpeinel ke WiesREnrsal deh I ANl §sbpcl ude
means for sending a user identifier of a source and a
identi@%é%eokeﬁan?he@dGEgﬁgagg ﬁ@'gaiédg&ﬁ?éﬁgeggééﬁggfon

device to request an aaddress reglistra

. .ad | g i devi Lnel ud d t abl
devicBFOrEEnbEar; R’ SaFE¥ecBobt®r iethafh RAfs connect od

regrstering a
to tge getmork, afd sai d address resol uti on device
i ARt ddRdIReaRsTERP L UFLoRI 98 RECE hEnekeies depR RS | £9T of

.the source transmtted from said term nals upon
recelygpeptn®nuder ahdadbi 668 efi she atabhed Ote opimeat from

said term nals, nmeans for acquiring the source
transméthedafrondsesd, teraisal srupeyi sé @piposabfl g Uide@tess

source address with said address table as an externa

notifAdat BS3 re@li¢ ©SPORGhNgai® Safh ALLL] MR MSSF or acquiring
identifier of the source, neans for receiving the

an exSOHKELE 5@&%&@'o@%@?@aii@@%frﬁ%f‘%é%@%@e&%&n to

term nals, and neans for registering sai ceive

said ?%%’%J?\ﬁ%cﬁ %é@paid&ggfgf’gr% htl?eaicdaﬁdedé e‘csesrntlﬁ%le }:%? an
consulting saild address table, means for acquiring the source
terminal address, means for providing notification of said
acquired external address of the callee terminal when said
acquired terminal address of the callee terminal is different
from said acquired source address, and means for acquiring and
providing notification of the internal address of the callee
terminal corresponding to said received user identifier of the
callee terminal by consulting said address table when said
acquired external address of the callee terminal is the same

as said acquired source address.

14. A communication system comprising:

an address resolution device provided in a communication

network and arranged to communicate between terminals
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address corresponding to the received user identifier;
said term nal includes neans for sending a user
identifier of a callee termnal and the user
identifier of the 20 caller termnal to said address
resolution device to request an address notification;
and sai d address resol ution device includes neans for
conngcdg@dl VHon g heh e angrem dicéiioinf nert wofr ki;herhealeliee t er mi nal
transmtted fromsaid term nals upon reception of an
addriess e2mimatlisf iieatliuae meguesiolr e@hsang hengkpal s,
nmeans for acquiring 93 an external address of the

ldenﬂiﬂleeoEe%méﬁﬂrc%o%hgsBogghggetQerﬁﬂh@lrgaakggg ¥8€Eaid
identifier of the callee term nal consul ting said

addre%@d&%§%lb%ql dhe (53102 Egr §%g%¥l 0g %g%réggteggﬁpsﬁgtlon,

|dent|f|er o) cal I'er t rn1na t rans

|d 5 t rmnals, r_acquiri an ext ernal
a g gsé eﬁﬁereggﬁﬁgFoPeaﬁVﬁﬁ &8?&8955nﬁPn@d?BQFﬁetable
ecei ved user_identifier of the caller term nal by
for r@@ﬁéﬁ?Fﬂﬁ@ §§ﬂaeéaaﬁe§§ thpl EermeBAds FoRnprbefldtagthe
notification of said acquired external address of the
netwogky | agdt érAinaHdwhen sasdlationr ddvéxeeinaludddreesnsf for
10 the callee termnal is different fromsaid acquired
receigxhgr hhk uaddr édenofifibe cal the betnpcBatranBiAE8ASErom
for acquiring and providing notification of the

said tBteinalsadgbasscobpthencak! g8 aBSEQbEa£e§9%£§§P9QQing
to said received user identifier of

r I c S d S abl e en, sa
reque%ﬁqﬁ%?@ds§¥?e?§§ﬁhﬁéf$e8@é%?§ ﬁ&? gf%ulr%e?n1nals?%rce
qgui red, ext ernal address of the

termlég l%ﬁ&?ggﬁfnigégsafor registering said acquired source
address with said address table as an external address
corresponding to said received user identifier of the source,
means for receiving the source terminal address transmitted
from said terminals, and means for registering said received
source terminal address with said address table as an internal
address corresponding to the received user identifier:

said terminal includes means for sending a user
identifier of a calleé terminal and the user identifier of the
caller terminal to said address resolution device to request
an address notification; and

said address resolution device includes means for
receiving the user identifier of the callee terminal
transmitted from said terminals upon reception of an address

notification request from said terminals, means for acquiring
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15. The communi cation system according to claim13 or
14, wherein 20 in said address resol ution device,
said nmeans for acquiring a source address includes
means for acquiring a source port nunber, and said
means for registering the source address with the
address table as an external address includes neans

an extgrnpdgipddeesagofatieacqgliieedtsouinel pootraspbedinanto
25 said neans for acquiring the external address of

said trheei94dcakbkeeitientinabri €l uHescaRaBS fE@Fmag4Ui ki Ng
the corresponding port nunber by consulting said

consu@dﬂh?sgaﬁabhﬁdrégg 8a8b U TeABAN s 86X PLOME T, DGy ? user
notification of the external address of the ca ?

identi €8Nk £H§|U%E§efeég§m£ 51p£?¥ﬁ?ﬁ %ggtfglﬁaélog of

5 said acquire correspon |ng por
cl ai ns

nicatiop system accor
termﬁ%%@‘?e. BaF (A BEE8! b ot PoRehiedtte Shor i deae
ans for_ 10 registering a grouping ID with said
calleqqhr Bt hpPer hReRORE 1Y terHipaferelyeduperr t b ifier
with another termnal in response to the address
of theegrsieat tormiegldsy ¢onsmbalingterhd naddress reshs, frozans
providing notification of the internal address of
for pravidtagleetiftoatibdn refi s4ed eseod i bed adte @dth e SSddress
tabl e 15 when both the callee termnal and the caller

of théecalled TEMBiAdE wissHTes I QUG +dY real St e Midss of
said address table in response to the address

the cé@&éé'€@4ﬁfﬂbieﬂ¥Q§ffféfgﬂéﬁﬁf%mt§g{HrE%quired external

address of the caller terminal, and means for acquiring and

providing notification of the internal address of the callee

terminal corresponding to said received user identifier of the

callee terminal by consulting said address table when said

acquired external address of the callee terminal is the same

as said acquired external address of the caller terminal.

15. The communication system according to claim 13 or 14,
wherein

in said address resolution device, said means for
acquiring a source address includes means for acguiring a
source port number, and said means for registering the source
address with the address table as an external address includes
means for registering said acquired source port number; and

said means for acquiring the extefnal address of the
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20 17. An address resolution device conprising address

regi stration neans for registering a nail address

assigned to a user with an address tabl e upon

reception of an address registration request fromthe

user, and address notification neans for notifying of

a recipient mail address registered 25 with the
calleaddeesdnbablieclipdasr seepti 66rohcaniaddgesBe 8brresponding

notification request froma sender; wherein said

port adebessbiegbabhiatiag BE@HSaHBQEHQeﬁaBléUn&ﬁaogaigrmeans
registering an internal nmail address of said user with

for p%@delﬁgd58§§f%@Q£§ohn fOEhQngkkan%% ?ﬁ@?egéngflthe

dress”of sal user i n response ress
egistt est_fromthe _user;.a . addr ess
caliekofLahi B il EINES nerfReco8 phREI bR RSEL b SoF ir R0t
. notlflc tion of the E-mail address of the recipient
said pgahirefegohF RPLRFHNAJRPEESTEEBEE: when t he domai n
address of 10 the E-mail address of the recipient
registered with said address table is different from
t he domai n address of the E- mail address of the
sehdethe apoeui leet ion $vstan avichmiinagnoid facateédncdims
the internal address of the recipient registered with
13 tosabgd address table when the domai n address of 15 the
E-mai | address of the recipient regi stered with said

&Qlﬁjéﬁéf'nt@i& éédf@ae%e sender cfjeg% Ml?& %q{eﬁr&e for

E-mai|l address of |n response to t

reglséggiﬁgz P é%f@%'fﬁ w1€ﬁug%%%ﬁ%§$%the'§§o e when sald

n-devi ce

terminal is grouped together with another terminal in response
to the address registration reguest from said terminal; and
means for providing notification of the internal address
of said callee terminal registered with said address table
when both the callee terminal and the caller terminal have the
same grouping ID registered with said address table in
response to the address notification request from said

terminal.

17. An address resolution device comprising address
registration means for registering a mail address assigned to
a user with an address table upon reception of an address
registration request from the user, and address notification
means for notifying of a recipient mail address registered
with the address table upon reception of an address
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20 address registration nmeans for registering a

t el ephone nunber assigned to a user with an address

tabl e upon reception of an address registration

request fromthe user; and address notification neans

for providing notification of a callee telephone

nunber registered with said address table 25 upon
notifrieeépbnomegfican Addmeasspotieti caheosinequest froma 96

caller; wherein said address registrati on neans

| Beliddeadaectenetyoptbationegbsher iRP188ekNh ARkt ion for

t el ephone nunber of said user with said address table

reglst@rﬁﬁalHﬁcﬁhggrﬂhﬁhmgﬂleéaﬁiggg Bf'§898”SsérnﬂﬂPﬁrsgid

said User in response to the address registrati
q m t;...and ald ddr ess tlflca I on,
addreggaﬁgﬁie Fﬁdséﬁiuﬁéﬁc POl Far =0 pf5Uratn agﬁs%??i%ﬁt%%hd
t he exter Eele gone nunber of the callee and

user fﬂer?ﬁPgPﬂﬁl ?eF ﬁh@ rRSRbEFILFEEARIGAI FREugDt from the

regi stered with said address table when the externa
user;tahdphone nunber of the callee registered with said

address table is different fromthe externa

t ek ephatdresmbect Df ichieicalherns andladésinstfoncfiosn for

providing notification of the internal telephone
providimpencoifibecCahl 6 tgiBiri £l MdPesal 8r aghelk essc1Sient

tabl e when the external telephone nunber of the callee

regist &8t @I €l g\éiﬁ' 8ahfe 88 dt 856 vﬂﬁéﬁ ﬂsf t@&néﬂﬁ'ea@éré& of
external tel ephone nunber o I n response
the E—té a}.fea@ﬁjpé§§sof n{)ﬁéf cahlafennf[ ezgegelsétefrr'gcrin vErlh%Csaé:Ju?r
address table is different from the domain address of the E-
mail address of the sender, and a function for providing
notification of the internal address of the recipient

registered with said address table when the domain address of

the E-mail address of the recipient registered with said

‘address table is the same as the domain address of the E-mail

address of the sender, in response to the address notification
request from the sender.

18. An address resolution device comprising:

address registration means for registering a telephone
number assigned to a user with an address table upon reception
of an address registration request from the user; and

address notification means for providing notification of
a callee telephone number registered with said address table
upon reception of an address notification request from a
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caller; wherein

said address registration means includes a function for
registering an internal telephone number of said user with
said address table in conjunction with an external telephone
number of said user in response to the address registration
request from the user; and

said address nqtification means includes a function for
providing notification of the external telephone number of the
callee and the internal telephone number of the callee

registered with said address table when the external telephone

number of the callee registered with said address table is

different from the external telephone number of the caller,

.and a function for providing notification of the internal

telephone number of the callee registered with said address
table when the external telephone number of the callee
registered with said address table is the same as the external
telephone number of the caller, in response to the address

notification request'from the caller.
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