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generat, 10 data processing systens, and nor pecifically, to a nethod
and apparatus for facilitati WWW| ons over conputer *

net wor ks. BACKGROUND OF THE INVEN;“W‘“WWWE%SM popul arity of on-I%ne
services such as AMERICA . ONLIN RVE(r), and other services
such gg | ntWPAd4234at enays have spurregapplications to prByFYEEMY nedi a.
i ncluding 10 video and voice clips, to online users. An exanple of an
online voice clip application is VOCEB E-MAIL FOR WNCI M and VO CE E- MAI L
FOR. . AMERI CA ONLI NETM avail able from Bonzi Software, as described in
"Sinple Uilities Send Voice E-Mail Online", MILTIMED A WORLD, VOL. 2, NO
9, August 1995, p. 52. Using such Voice E-Miil software, a user | may '
create an audio rressageP(thBé'Q-BQlNTolhhTER&E[PRQEQL‘QLmalI addr ess
specified by the user. Generally, devices interfacing to the Internet and
ot her online services nmay conmuni cate with each other upon establishing
respective device addresses. One type of device address is the Internet
Protocol 20 (I P) address, which acts as a pointer to the device associ ated
w th the | Pripadeicss THEAINYENTRONIevi ce may have a Serial Line Internet
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BACKGROUND OF THE INVENTION
The increased popularity of on-line services such as AMERICA

ONLINE™, COMPUSERVE®, and other services such as Internet
gateways have sburred applications to provide multimedia. including

10 video and voice clips, to online users. An éxample of an online voice clip
application is VOICE E-MAIL FOR WINCIM and VOICE E-MAIL FOR .
AMERICA ONLINE™ available from Bonzi Software, as described in
“Simple Utilities Send Voice E-Mail O-nline“, MULTIMEDIA WORLD. VOL.
2, NO. 9, August 1995, p. 52. Usin.g such Voice E-Mail software, a user

15 may create an audio message to be sent to a predetermined E-mail
address specified by the usef.

Generally, devices interfacing to the Internet and other-online
services may communicate with each other upon establishing respective
device addresses. One type of device address is the Internet Protocol

20 (IP) address, which acts as a pointer to the device associated with the IP
address. A typical device may have a Serial Line Internet Protocol or
Point-to-Point Protocol (SLIP/PPP) account with a permanent IP address
for receiving E-mail, voicemail, and the like over the Internet. E-mail and

voicemail is generally intended to convey text, audio, etc., with any
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routing information such as an IP address and routing headers generally
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7 being considered an artifact of the communication, or even gibberish to
the recipient. Devices such as a host conputer or server of a conpany nay

i nclude multiple nodens for connection of users to the Internet, with a 5
tenporary I P address allocated to each user. For exanple, the host conputer
may have a general |P address ' XXX XXX. XXX, " and each user may be

al l ocat ed aygysfQssi ve | P address of XXX XXX XXX. 10, XXX geqbuesiisdok:

XXX XXX, XXX. 12, etc. Such tenporary | P addresses may be reassigned or
recycled to the users, for exanple, as,each user is 10 successively
connected to an outside party. For exanple, a host conputer of a conpany
may supporgt_.a naxi f 254 1 resses.  whi.ch are pool. and shared

bet ween d&ﬁ'B@@@émﬁ%ﬁ@&‘ %@lf%zﬁeoafﬁggtcorgmaépn, @éﬁ’r@ﬁe@igg?ﬁs'&&@r esses of
users andtﬂgwbggﬁyﬁqcessing the 15 Internet readily support point-to-point
conmuni cat 1 ons voi ce and video signals over the Internet. For exanple,
real time vi deo Deliesoslieh @rca host bempeenor @@ﬂv@i’r@mtaeémeiaﬁﬁ niggli cated IP
addresses and nechani sns known as reflectors. Due to the dynam c nature of
t enpor ar y InPlugednulipts msidesosdorieannestiarcebysensgotthe Ihtaraetatith a

Genor 31 1y 18aRarPBLIFT S001ERe 2o ISR ARG S S aneaTp Ceeg?g%gggggvgzve e
gener 3l | y *°HlA . e et Bos
Ful 1111 ea TymeRerFabhate fendef 1P GBAREY SR XxACRKeH P shPncerver -

utility faiserrhay Gendliocated nsubcesbive FEaHERAY STEXXRIKXRNRKRCR) addr esses
of <client processes currently coupled to the conputer network. Accordingly

to one erbSHiIXERIXXK. 1t1he X 2ORIX X Xvighteton Suzhntentmaraof IP adatéswgesuser s
havi ng dynam cal |y assi gned network protocol addresses conprises the steps
of TH S SHERY bexeasgigQed or recycled to the users, for example, as each user is
10 successively connected to an outside party. For example, a host
computer of a company may support a maximum of 254 [P addresses
which are popled and shared between devices connected to the host
computer.

Permanent IP addresses of users and devices accessing the

—
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Internet readily support point-to-point communications of voice and video
signals'over the Internet. For example, realtime video teleconferencing
has been implemented using dedicated IP addresses and mechanisms
known as reflectors. Due to the dynamic nature of temporary IP
addresses of some devices accessing the Internet, boint-to-point

20 communications in realtime of voice and video have been generally

difficult to attain.

M F IN T

The above deficiencies in the prior art and the previously described

[§S]
n

needs are fulfilled by the present invention which provides, a directory server
utility for providing the dynamically assigned network protocol addresses of

~ client processes currently coupléd to the computer network. Accordingly to
one embodiment of the present invention, a method of locating users having

dynamically assigned network protocol addresses comprises the steps of

THIS SHEET HAS BEEN
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REPLACED WO 97/ 14234 PCT/ US96/ 15504 maintaining a conpilation of entries,
each entry conprising a network protocol address of a client process

connected to the conputer network, and, in response to identification of
one of the entries by a requesting client process, providing the network
protocol address of the identified entry to the requesting 5 client '
process. | rdance wi th anot her enbodi nent of the invegi.i

conput er s3§$§ﬁf éeing an audi o transducer and a displ ay dgé?@@%ﬁﬁg“ bei ng
operatively coupled to other conputers_and a server over a conputer
network conprises (a) means for transn?tting an E-mail signal 10 contai ni ng
a network protocol address of a first process to a second Erocess over the
conput er nEARNGRIRING(DFoMBEATIONQfentrigse EAFA GNHY SEEMIEINaR PRBYXK Breteeelol

O N

“for re_spon% prot oco ress for establishing a
conmmuni catregpohdento idehtifsation e oheé b$ theperteies by Eoreguestinteclizet protegs 0cess over
t he conputer network. BRI EF DESCRI PTI ON OF THEr %SAW NGS The features of
the i nventR&MCH9 thedisdwaek RrgERcor addfery ohBisaldentiiechainnid thedeauestiag

under st 00d,fa¥t joc kking to the follow ng detailed 20 description of an
I1lustrative enbodi ment of the present invention, taken in conjunction

wi t h the acconmpémgcogrdanaei wigls anotherrerobodifhént af {Hd meentibesa i n bl ock
diagramformat. a systemfor the disclosed point-to-point |nternet

pr ot ocol ; ¢aroputerigystemrhawrg anraudiodransdiges ando? wigplay Bevipgsardn using a

i agr am 1 aroiR oraal g FaHeled e ol BRb QR s s S i e ntrnet
191060 Pt ol iRl antagal i g of Flcs
10 containing a network protocol address of a first process to a second '
process over the computer network; (b) means for receiving a second
network protocol address from the second 'process over the computer
network; and (c) means, for responsive to the second network protocol
| address for establiéhing a COmmunicat.ion link between the first process

13 and the second process over the computer network.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention will become more readily apparent

and may be better understood by referring to the following detailed
20 description of an illustrative embodiment of the present invention, taken in
conjunction with the accompanying drawings, in which:
FIG. 1 illustrates, in block diagram format. a system for the
disclosed pbint-to-point internet protocol, |
FIG. 2 illustrates, in block diagram forrﬁat, the system using a
23 secondary point-to-point Internet protocol, |
FIG. 3 illustrates, in block diagram format, the system of FIGS. 1-2 -
with the point-to-point Internet protocol established; |
FIG. 4 is another biock diagram of the system of FIGS 1-2 with

audio communications being conducted,

THIS SHEET HAS BEEN
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THI' S SHEET HAS BEEN REPLACED WD 97/ 14234 PCT/ US96/ 15504 4 FIG 5
illustrates a display.screen for a processing unit; FIG 6 illustrates

anot her  display screen for a processing unit; FIG 7 illustrates a
flowchart of the initiation of the point-to-point Internet protocols; FIG
8 illustrates a flowhart of the performance of the primary point-to-point
| nt ernet pr Qs and FIG 9 illustrates a flowchart of pépupsnksunance
of the secondary point-to-point Internet protocol. WD 97/14234

PCTI US96/ 15504 5 DETAI LED DESCRI PTI ON [Referring now in specific detail to
the drawi ngs, with |ike reference nunerals identifying simlar or

i dentical elenen . osure describes a
poi nt - t o- poi nt n%fcébosal r%\tf\%%érh'%%ssk?éérﬂfo%ao%é&(}% rgjsﬁﬁaé such a protocol .
In an exenpl ary frq90§'||rﬂ%.%ta¢e§ HRoMET aRPIAY schedn!tiisa Brdddssing @ARCESSI Ng uni t
12 for sending at Teast a voice signal froma first user to a 'second user.
The first procespi®Gg7 ilhistratés arfiwatest of hecingmtion dfthegoimetmepgint6, an

i nput device 18, and an out put device 20. The output 10 device 20 incl udes.
at | east orlaterpdtpratapalsi e of, for exanple, 14.4 kbaud conmuni cations and

Lo theS I nter net BICoR bt e %%ﬁ%gé i aSEaR  PRBY e o
private COQRH&E&%ESHﬁQﬁ%%né1E?“6%S| |n t he art woul d understand that the

i nput devi I"enmen at least in part by the nodem of the

out put device 20FI@. 9@4ldswmegautov$¢rmmbstrferperrfbhﬁanc@mrm se¢ordary
connections to be received.

point-to-point Internet protocol.



The second processing unit 22 may have a processor, nenory, and input and
out put devices, including at | east one nobdem and associ ated communi cation
connections, as described above for the first processing ?0 unit 12. In an
exenpl ary enbodi nent, each of the processing units 12. 22 nmay execute the
WEBPHONETM I nternet tel ephony application available from NetSpeak
Corporation, Boca Raton, FL, which is capable of perform di scl osed
poi nt - t 0- poMAS7 M4 net protocol and system 10, as descrlggawﬁgféﬁﬂ 25
The first processing unit 12 and the second processing unit 22 are
operatively connected to the Internet 2% by communi cation devices and
software known in the art, such as an Internet Service Provider (ISP) or
an | nt er netDETAILBD. DEBERIFIdE:i ng units 12, 22 may be operatively

i nterconnected through the Internet 24 to a connection server 26, and WO
97/ 14234 PCT/ usg&emm NGy rwpap@é detabh h the dvawinase Mt ke ref sr@%.

ncl udes o MYBEEAS areding vitfer S lcar siertBRi A kAl BT e
memory SUChpr%%eﬁ} Q%E%Q%%d%écﬁ@ésﬁ éélﬂf &@%onﬁt%et@@@mr&oc@ BRk!s 3'% em,

Internet Protocol (IP) addresses of logged-in units. In an exe

enbodi gent, 1mfmmmeath®pm‘y@|r 26 may be a SPARC 5 server or a SPARC 20
server, available from SUN M CROSYSTEMS, INC., Muwuntain View, CA having a

centhr al BrN?;es?l Hyan @Xﬁmqlﬂﬁmdﬁﬂgﬂéégr@;ﬁﬁrg‘;ﬂ Uliélﬂ@ﬁs ﬁdr:sttr]enm (toﬁ)e
such as or, i 1 u i i ni

timer 32, aorﬁéﬁﬁs'ﬂgl ! ?%lfo'i‘? ngﬂqgg LR VQISE SIggaﬁﬁrﬂ PRSP cess
menmory (DRAé\QanQf sesrt é‘ﬁrstt rﬂﬁogev' c t3‘ﬂ2 i Qdé‘s %ﬁy@%%%gafw_r%' spl ay

and/ or ot her npu out put not e dat abase
34 may be anenigdy 1®ta@hnpat dediceats @rfdemdaﬂéa_&embdm:cﬂ%)éutéuﬂ n an

exenpl ary enbodi nent, the mail server 28 may be a Post
10 device 20 includes at least one modem capable of, for example, 14 4

kbaud communications and operatively connected via wired and/or
wireless communication connections to the internet or other computer
networks such as an Intranet, i.e.. a private computer network. One

skilled in the art would understand that the input device 18 may be

—
th

implemented at least in part by the modem of the output device 20 to
allow input signals from the communication connections to be received.
The second processing unit 22 may have a processor, memory. and
input and output devices, including at least one modem and associated
communication connections, as described above for the first processing
20 unit 12. In an exemplary embodiment, each of the processing units 12,
22 may execute the WEBPHONE ™ Internet telephony application
available from NetSpeak Corporation, Boca Raton, FL, which is capable
of performing the disclosed point-to-point Internet protocol and system
10, as described herein.
25 | The first processihg unit 12 and the second processing unit 22 are
operatively connected to the Internet 24 by communication devices and
software known in the art, such as an Internet Service Provider (ISP) or
an internet gateway. The processing units 12, 22 may be operatively

interconnected through the Internet 24 to a connection server 26, and



Ofice Protocol (POP) Version 3 mail server including a processor, mnenory,
and stored prograns operating in a UNI X environnent, or, alternatively,
another OS, to process E-nmil capabilities between processing units and
devices over the Internet 24. 20- The first processing unit 12 may operate
t he di sclosed point-to- point Internet protocol by a conputer program
descri bed waseimbsd ow in conjunction with FIG 6, which neyrbechedekenment ed
fromconpiled and /or interpreted source code in the C++ programmi ng

| anguage and which nay be downl oaded $o the first processing unit 12 from
an external 25 conputer. The operat| ng conputer program may be stored in

o' ve haviTiey st Pehaatue DEERDRT Y alndl bV Eaftodal i R! ol srent ed

in the finge |MePsEE84Ng unit 12 as firmwvare, as an erasable read only
menory (EPROV), etc. It is understood that one skilled in the WD 97/ 14234
PCT/ US96/ 15504 Tfie @monnectibd seevert2® incdudes approgessoi 3@, & dngr@feforot her than
C++ to inplement the disclosed point-to-point network protocol and system

10. The @es@sating time starBpscand AgneMEhfueisasAadialabase Bifon first user
assocj at ed W|th he fir rocessin un| 2 th c@ﬁ m&gt device 5 18,
whi ch® may Sb& % ﬁ&}?"b@?t C'Bﬁﬁ I%t %{} PSSt Oh  wirel ess

ti b
connect1of %@éd%%ﬁt%%ﬁ%ﬁééﬁghfﬁg%ﬂwﬁém %ﬁﬁé&ﬁ%ﬂcé’éﬂﬁér 2By be

transfer ab storage ne oppy s magnet | tapes, conpact

di sks, or maybe sSRABE Seenseri orad S@A@Ctmesénmrt availtable fioonSUM first
user. 10 The input device 18 may include a user interface (not shown)

havi ng, fMIERHISTEMS] 'é‘é@t. Mmmtam Vigw a6 Bsingy centralipeaceassingiput
A R R T R PR
may ¢l udfofidity BRARG opraBNTE suh LRYRBINEINET thMitHeP 322 2004 difRf! N9
or fixed drive, as well as dynamic random access memory (DRAM) for
storing the database 34, and a keyboard and display and/or other input
and output devices (not shown in FIG. 1). The database 34 may be an
SQL database available from ORACLE or INFORMIX.
15 In an exemplary embodiment, the mail server 28 may be a Post
Office Protocol (POP) Version 3 mail server including a processor,
memory, and stored programs dperéting in 2 UNIX environment, or,
aiternatively, another OS, to process E-mail capabilities between
processing units and devices over the Internet 24.
20 The first processing unit 12 may operate the disclosed point-to-
poi}ﬁt Internet protocol by a computer program described hereinbelow in
conjunction with FIG. 6, which may be implemented from compiled and
/or interpreted source code in the C++ programming Ianguage_and which
may be downloaded to the first processing unit 12 from an external
25 computer. The operating computer program may be stored in the
memory 16, which may include about 8 MB RAM and/or a hard or fixed
dri\)e having about 8 MB. Alternatively, the source code may be
implemented in thé first processing unit 12 as firmware, as an erasable

read only memory (EPROM), etc. It is understood that one skilled in the



| device such as a disk drive for receiving the input data frominput data
files stored in storage nedia such as a floppy disk or, for exanple, an 8
mm stor age tape. The 1nput device 18 nmay alternatively include connections
to other conputer systens to receive the input commands and data
therefrom The first processing unit 12 may include a visual interface for
use in conjunction with the input device 18 and output device 20 simlar
to those sWP®AE3f| | ustrated in FIGS. 5-6, discussed bel oRf TI8*¥S$5Y) so
understood that alternative devices may be used to receive commands and
data fromthe user, such as keyboards, 7nouse devi ces, and ?5 graphi cal user
i nterfaces (GUJ) such as WNDOASTM 3.1 avail able form M CROSOFT

Cor por at i oart wReuldedab@Ao, usengragirbemmiogeaaguages péhemthana@d+@l s, such as
0S/2 and OS/2 WARP, avail able from|BM CORPORATI ON, Boca Raton, FL.
Processi ngiruplemert theyisalesed peintde-paintchelwask @sotasal andiyiste/cid handset s
for receiving alﬂ‘i&o vaoi ce d,?%a WO 97/.QlR4}§34 PCTI LTS%é 915%4 8 and conmands,
speech or voi ce MERIQHRPESONT4HEGFRNES INRHECAMaNGs qnd dp HH%E&'% DTMVF)
based devi elgtel ; | he. g[f”‘ﬁ'fée ' data and
commands aﬁ%&t% opé@%??‘?%ﬁ_ﬁ?%{wg?%%ﬂgéidr?\]glgta{?nﬁ&‘ 2. 5'%)“}/%53% Ition,

ei thes of tBewhidhsthaptsecansnmeg purt toAdeeted e wiesdrsptigal asregsi ng unit 22
may be inplenented in a personal digital assistant (PDA) providing nodem
and E- mai | wirgesisi ¢onrestioarfar electioneagretiettansmissions ey aeanptivelydi ng t he

I nput / out put crgrens nopuse intqegiacti ns@cﬁr for, touchscreen activation

Ss shown, & ﬁﬁﬁ@]}gg’ﬁ fiprage fe 234G E’BRMiqﬁ%hsivoH‘a@f” iRe i nput
1 ustraci EBtsnEbRitach 8IS pf B ofadt et IncfBhBRAE AR 488, 1: ot ocol

and syst enfradfh the filcegset ed as having indi vidual functional blocks, which
may i nclude functional bl ocks
10 The input device 18 may include a user interface (not shown)

having, for example, at Iea_st one button actuated by the user to input
commands to select from a plur._ality of operating modes to operate the
first processing unit 12. In alternative embodiments, the input device 18
may include a keyboard, a mouse, a touch screen, ar'ld/or a data reading

13 device such as a disk drive for reéeiving the input data from input data
files stored in storage media such as a floppy disk or. for example, an 8
mm storage tape. The input device 18 may alternatively include
connections to other computer systems to receive the input commands
and data therefrom.

20 The first processing unit 12 may include a visual interface for use
in conjuthion with the input device 18 and output device 20 similar to
those screens illustrated in FIGS. 5-6, discussed below. Itis also
understood that alternative devices may be used to receive commands

and data from the user, such as keyboards, mouse devices. and

19
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graphical user interfaces (GUI) such as WINDOWS™ 3.1 available form
MICROSCOFT Corporation, Redmond, WA., and other operating systems
and GUIs, such as OS/2 and OS/2 WARP, available from |BM

CORPORATION, Boca Raton, FL. Processing unit 12 may also include

microphones and/or telephone handsets for receiving audio voice data



| abel ed as "processor”. and "processing unit". The functions represented 1
by these bl ocks may be -previ ded through the use of either shared or.

dedi cated hardware, including, but not limted to. hardware capabl e of
executing software. For exanple, the functions of each of the processors

and processing units presented herein may be provided by a shared
processor O¥OBYM%%l urality of individual processors. Nor dSVErS*64$84 use of

20 the functional blocks with acconpanying |abels herein is not to be
construed to refer exclusively to hardware capabl e of executing software.
Illustrative enbodi nents may include digital signal processor (DSP)

har dwar e, anscbomsnarids, APEECDHSPMDICH reDSRBMN devidesntyahtomermult-ROM) f or

coess oY AR TNGF) bages fsviies. AR SOWAIR IaWg i T4 ardo | nt eqrat i on
VLSI) h ' ik Sl | ' I N
conbi hat | G APt HEReqEe o e pdl? 17 BRkPRe b rrsfbIdHeSNG bt o, any

and all of12 hese enbodi nents may be deened to fail w thin the neaning of
the | abels for the functional blocks as used herein. WO 97/ 14234

PCT/ U896/ 15504 IncaddiBopy eitearsofrtpe dinstt prot2ssig) wmie 12agrabthe eécqrichci ng cal | s
and connecting to other processing units connected to the Internet 24, for
exanmpl e, \RTACEFSINGp NG 2P MEpEbE impleMentesnina BRFFQNA) digiti) @ssistant each
processin | {._assj.gns nsi geed._l an Si.an er. for exanple, a 5
Bbre | SR ARRRREE o8tk PRl 2B AR, S M18Ee: AcBeef D be

assi gned ahgYSHRLFHVIR | PRUDBTRAL sche&RIIRRBUsHIhtRR PG #6ed by the
respective proce?gi n'glﬁlﬁ}%tg associ ate the call uWi th oar‘le' 0 trhfeb? SLI P/ PPP
| i nes, to teashsiratn axtivBtionastbDown doperampe gimaF @6t B-& as<@€onnect Request >

signal, and to allow for nultiplexing and 10 denult i.&l exi ng of inbound and
out batind cewkination @ dhe inr Hievient@ and eidput §evisen?@i ned herei nafter. For

callee (or callgd) BrarePeifgntion S ifilsttatRe b AfideRT8PRe t Ne
disclosed point-to-point Internet protocbl and system 10 is presented as
having individual functional blocks, which may include functional blocks
labeled as “processor” and “processing unit”. The functions represented
15 by these blocks may be provided through the use of either shared or-
dedicated hardware, including, but not limited to. hardware capable of
executing software. For example, the functions of each of the processors
and processing units bresented herein may be provided by a shared
processor or by a plurality of individual processors. Moreover, the use of -
20 the functional blocks with accompanying labels herein is not to be
construed to refer exclusively to hardware capable of executing software.
lllustrative embodiments may include digital signal processor (DSP)
hardware, such as the AT&T DSP16 or DSP32C, read-only memory
(ROM) for storing software performing the operations discussed below,
23 and random access memdry (RAM) for storing DSP results. Very large
scale integration (VLSI) hardware embodiments, as well as custom VLSI
- circuitry in combination with a general purpose DSP circuit, may also be
provided. Any and all of these embodiments may be deemed to fail

within the meaning of the labels for the functional biocks as used herein.



caller (or calling) processing unit may open a "socket", i.e. a file handle
or address indicating where data is to be sent, and transmt a <Call>

comand to establish conmunication with the callee utilizing, for exanple,
dat agram servi ces such as Internet Standard network layering as well as
transport |ayering, which may include a Transport .Control Protocol (TCP)
or a User (Wagusmn Protocol (UDP) on top of the IP. Typi cextiysssassos
processing unit having a fixed IP address nmay mai ntain at 20 | east one open
socket and a called processing unit waits for a <Call> comand to assign

t he open socket to the incomng signal. If all lines are in use, the

cal | ee processi ' | cal |l ee
processing uni t%&%%egmwgnﬁ?z%?Zﬁﬁgéﬁﬁ?gﬁfﬂﬁgtﬁ@@O %poi nt | nternet
protocol apHAnYiE thetlioebssingaiits EahheRe@tO2RE IhtREnEb24Nor does not
have a fixed or predetermined |IP address. In the exenplary enbodi nent and
wi t hout | exampie geadatialuipt $IIR/RER lings. 1 aneseinmplamy embdddiment éackcal | er
processing unit and the second processing unit 22 is the called processing
unit. \WheBregasséig unit@ssianssanginsigned g sessieny HusMer, fehexampterdhet via a

di al -up cgpnection, the respecfive upnit i [PV} a VWD 97/ 14234

PCTI BS96/ %255& long S&QHﬁﬂFeéﬁlay Uy ﬁ&&rﬁqwﬂgd¢g§5 G&l} A% P connecti on
service pLEYi ) i ' : FH Lh@dd t ORI BGAL -HDr ROk Nt

i er net | eapneg;a syRASsYE spabith tibel I podbenite MRICRINGY BB ™ 4. the
first probgthengspéttive pibcrssimpunit b lagsociats the sail inithasse of dhed E- mai |

address and its 5. dynamcally allocated | P address to the connection
server 26SUREPPRINescta apsedaten deonmraOitvrespatsesygaativdbses in the

uaer opeFsiorGCt REGUSSET SR o8a 46 AR 101 2SN BBRabl | shed in the
the To ai SoEiRBRL ot ¥EoBRe AP RN AAN AR foh Ron IPIRE (otond. user
oper at i nglihésg @gggpﬁnrm@hesahggeuni t 22, upon connection to the Internet
For calleé (or called) processing units with fixed IP addresses, the
caller (or calling) processing unit may open a “socket’, i.e. a file handle or
address indicating where data is to be sent, and transmit a <Call>
13 command to establish communication with the callee utilizing. for
example. datagram services such as Internet Standard network layering
as well as transport layering. which may tnclude a Transport Control
Protocol (TCP) or a User Da{agram Protocol (UDP) on top of the IP.
Typically. a processing unit having a fixed IP address may maintain at
20 least one open socket and a called processing unit waits for a <Call>
command to assign the open socket to the incoming signal. If all lines
are in use, the callee processing unit sends a BUSY signal or message to
the callee processing unit. As shown in FIG. 1, the disclosed point-to-
point Internet protocol and system 10 operate when a callee processing
23 unit does not have a fixed or predetermined IP address. In the exemplary
| embodiment and without loss of generélity,' the first processing unit 12 is
the caller précessing unit and the second processing unit 22 is the called
processing unit. When either of processing units 12, 22 logs on to the

Internet via a dial-up connection, the respective unit is provided a



24 through the a connection service provider. is processed by the
connection server 26 to be established in the database 34 as an active
on-line party. ] The connection server 26 may use the tine stanps to update
the status of each processing unit: for exanple, after 2 hours. so that
the on- line status information stored in the database 34 is relatively
current. ®&O8Y14¥4edeternined tine periods. such as a def FEITHUSIENIH&4 of 24
hours. may be configured by a systens operator. The first user with the
first processing unit 12 initiates a dd@ll using, for exanple, a Send
command and/or a comrand to speeddial an N TH stored nunber, which may be

| abel ed [ SiBjarnivdily SMbLafed |P addresst by te/a comnddtioni stpvicedpyiiger 18 and/ or
the output device 20, such as shown in FIGS. 5-6. In response to either
the Send or spebp@rainedisheaesinitiatvather peist-tppoiddstargeupiatodd retri eves

N+t or ecRaRSEe Frsk i 15 FReang R iR e iftesne (g e stprasesepaskmir Che
B mai | addatidthalibn) Ahhsfits [RCadddcHlieBIFAS P bABUN bndfst hen sends a
e E- mall ee. to the

query, including t address of the cal connecti on

serves. 26. dyfiemmatipatibtated ¥ 9ddret23é tRETYIIPRGHibP S Mvedds saheer 26 t hen
searches the database 34 to determ ne whether the callee is |ogged-in by
fi ndi ng argoryiestion server abtthen storesdbpseddagesses methecddthbass 8- avd |

address i ndi cati&\% tPlat t he C@I lee is active and on-line. If the callee is
active and'BR-SIAMPS hRStesthadeiessesdising imeridenThefrslwsers the primary

poi nt -t 0- pol At al: d e . the, .callee is
retri _eved%%ﬂtlbﬁéﬁégfgb@?gggﬁﬂgn%%Z%t'% pﬁ‘]slt E%é‘?)ﬁ*%ﬁéab’?g'%eegéﬁ?@seuni t 12.
The first B4 asensattyelohllinkZpary ataieablditbeebiim eaicalibh Rirdd'@ePoi Nt -
to-point Internet comunications with the callee using thé |P address of
t he dfl | eedisgiosefl pdiet-tcapoiet InternastproteddlnSimtilanyt Asecondearser on server 26
operating the second processing unit 22. upon connection to the Internet

24 through the a connection service provider. is processed by the
connection server 26 to be established in the database 34 as an active
on-line party.

15 The connection server 26 may use the time étamps to update the
status of each processing unit; for example. after 2 hours. so that the on-
line status information stored in the database 34 is relatively'current.
Other predetermined time periods. such as a default value of 24 hours.
may be configured by a systems operator.

20 The first user with the first processing unit 12 initiates a call using,
for example, a Send command and/or a command to speeddial an N™
stored number, which may be labeled [SND] and [SPD] [N], fespe'ctively,
by the input device 18 and/or the output device 20, such as shown in
FIGS. 5-6. In response to either the Send or speeddial commands. the

23 first processing unit 12 retrieves from memory 16 a stored E-mail address
of the callee corresponding to the N™ stored number. Alternatively, the
first user may directly enter the E-mail address of the callee.

The first processing unit 12 then sends a query, including the E-

mail address of the callee. to the connection sérver 26. The connection



determ nes the callee's status, the connection server 26 sends an OFF- LINE
signal or nessage to the first processing unit 12. The first processing
~unit 12 may al so display a nessage such as "Called Party Of-Line" to the
first user. 15 Wen a user logs off or goes off-line fromthe Internet 24,
the connection server 26 updates the status of the user in the database
34: for example, by renoving the user's information. or b i t he
user as b&?A§”UR# 1 ine. The connection server 26 may be iﬁ%’?%%ﬂéﬂgto
update the user's information in the database 34 by an off-I|ine nessage,
such as 20 a data packet, sent automatiléally fromthe processing unit of
the user prior to being. disconnected fromthe connection server 26.
Accor di ngl yservem2@tien searanesrthegdatabase Sdcioydetesamewhethen thelkeallgeand/ or

recei ving point- to-point.|nternet go ni cations. As sho in FIGS. 2-4,
the i scl odelpaaadsiay JrpsKATY SIgBRIT o/ IS PR I RTP FIBRe Lot rmy be used as
an alt er'”atdaYISetﬁoEIrﬂﬁg BBHF@sfsVinBRidﬁngttﬂat B Eéllé%ﬁseéa‘?\}e BRARERhe dgsCri bed
above, for ‘exanpl €, Tf The connectidn server I S non-responsi Ve,

i noper at i vahe atléers ot anti®rPiné othe ddrtheqliongdryep26itheh peapfiirfiis | nt er net
protocol, as a non-responsive condition. Alternatively, the disclosed
secondary pbe mprimarymiint-td-poiet heterpetoprotatolneg. We IB7add@ss HAMEUSI6/ 15504

12 be used independent of the pri mar%i pgi nt-to-point Internet protocol. In
the di scl os@iesds saligved Sumdbe e PhaheentiodhsdBst Prasessingt

processi ng 1,51 < ect. | - ey, | A ‘'t he
e net Mo 2 nEaEPRlesRRaEnt2 sl InBR WiRRRy HstarisiPle SR
<Connect Reqygsdirt MefmatedmnubRiRiorsonite XisaRafee UsthFtHY FEhddress of

[ wpEXOOXXXXX#ENNnn. nnn. nnn. #emai | Addr] where nnn. nnn. nnn.nnn. s the
current (i .tke ceeporary. or permanent) |IP address of the first user, and
XXXXXXXX i's a session nunber, which nay be unique and associated wth the
requet® of the i if the cales is ot enlingiwhen the connection server 26

determines the callee's status, the connection server 26 sends an OFF-

LINE signal or message to the first processing unit 12. The first
processing unit 12 may also display a message such as "Called Party
Off-Line" to the first user. _

15 When a user logs off or goes off-line from the Internet 24, the
connection server 26 updates the status of the user in the database 34:
for example, by removing the user's information. or by flagging the user
as being off-line. The connection server 26 may be instructed to update
the user's information in the database 34 by an off-line message. such as

20 a data packet, sent automatically from the processing unit of the user
prior to being disconnected from the connection server 26. Accordingly,
an off-line user is effectively disabled from making and/or receiving point-
to-point Internet communications.

As shown in FIGS. 2-4, the disclosed secondary poi'nt-to-point

23 Internet protocol may be used as an alternative to the .primary poiht-to-
point Internet protocol described above, for example, if the connection
server 26 is non-responsive, inoperative, and/or unable to perform the
primary point-to-point Internet protocol, as a non-responsive condition.

Alternatively, the disclosed secondary point-to-point Internet protocol may



10 point-to-point comuni cation with the second user. As described above,
the first processing unit 12 nmay send the <ConnectRequest> nessage in
response to an unsuccessful attenpt to performthe prinmary point-to-point
Internet protocol. Alternatively, the first processing unit 12 may send

t he <Connect Request > nessage in 15 response to the first user initiating a
SEND commanrglg@t/1428& | i ke. After the <Connect Request> nessagernsss/fssodmi | i s
sent. the first processing unit 12 opens a socket and waits to detect a
response from the second processing unjrt 22. A tinmeout tiner, such as
timer 32, may be set by the first processing unit 12, in a manner known in

the art, to,ualbqaR&tndem GARESHTIR bANIA b8t IfidrREERYGoRor SR Nect OK>
p 0‘r9 rﬁeof tﬁeeq glng unlﬁ Eécﬁg

signal. The rocess I rSt” proces y cause the

out put devigg diQQIo‘s@d@étdé%Ha? Boit-t6iptal Irternch proRbl, thegis@s an audi bl e
ri ngi ng sound, about every seconds . For exanple, the processor 14 may

out put a *premestingeyniiPcendsya K€ drmectiReqiR S MAYsaghivid Ei-sigiraeessed by
t he 25 out ptF\t device 20 to output ant;%udjrbl eEri nPj ng sound. The nmil server
28 then pol M€ Iptrrnet2d e theseaitseruerad- Th iFing dheevery 3-5

thocks e TroBhERR9dRst FtisadZiibAate. BLRMERTE el dFe, o°valt ror

and to detect inconi ng[Evmkkax#ﬁnﬁﬂdnmﬁ.#%ﬁ%d@ 97/14234 .
PCT/ US96/ 15504 13 through the Internet 24. Typically, for sending E-mail

t o users hawhege aasotimhed.nnpr m:m¢mgeumai.testemﬁbaéﬁy\mlp'emmﬁm2ﬁd to a
host conputer or server operating an |nternet gateway, E-mail for a
speci fi ¢ ustddriegy aiahe difst usesyapd XKt hels 2aessigndiurekeraviicht he

permanent | P_address or_th SLI P/ PPP. account desjignation of the. host :
Corputer, RGPS AanuBcetd Resalid indhe ¥RbeS oL BB st lngl 1 B8l ng uni
of thgosSpechdihteb-Pofit doPhmuRicaRN With ¢ isB@ohB%isermi | . The E-mai |l signal
may include a nane or

As described above, the first processing unit 12 may send the

<ConnectRequest> message in response to an uhsuccessful attempt to
-~ perform the primary point-to-point internet protocdl. Alternatively, the first
processing unit 12 may send the <ConnectRequest> message in
13 response to the first user initiating a SEND command or the like.

" Afier the <ConnectRequest> message via E-mail is sent. the first
processing unit 12 opens a socket and waits to detect a response from
the second processing unit 22. A timeout timer, such as timer 32. may be
set by the first processing unit 12, in a manner known in the art, to wait

20 for a predetermined duration to receive a <ConnectOK> signal. The
processor 14 of the first processing unit 12 may cause the output device
20 to output a Ring signal to the user, such as an audible ringing sound,
about every 3 seconds . For example, the processor 14 may output a
*.wav file, which may be labeled RING.WAV, which is processed by the

25 output device 20 to output an audible ringing sound.

The mail server 28 then polls the second processing unit 22, for

example, every 3-5 seconds, to deliver the E-mail. Generally, the second
processing unit 22 checks the incoming lines, for examplé, at regular

intervals to wait for and to detect incoming E-mail from the mail server 28



ot her designation such as a user name which identifies the specific user 10
regardl ess of the processing unit assigned to the user; that is, the host
computer nmay track and store the specific device where a specific user is
assigned or | ogged on, independent of the IP address system and so the
host conputer may switch the E-mail signal to the device of the specific
user. At that tine, a tenporary |IP address nay be generate igned 15
to the spe®Y?P¥&¥er and device. Upon detecting and/ or recﬂ?@?ﬁ§ﬁ§%g
incomng E-mail signal from the first processing unit 12. the second
processing unit 22 may assign or may bé assigned a temporary |P address.
Therefore, the delivery of the E-mail through the Internet 24 provides the
second prodeszighgtheninterh2t28. wi th a session nunber as well as | P addresses

of both the first processing, unit 12 and the second progessing unit 22.
Poi nt - t o- poi nt 'C-BYPI'Eﬁ‘ Bder 5?1‘99'&5\9 éﬁ'@ﬂ"g‘%“é?f%ﬁ?wé‘ﬁe%s "{‘ﬁé p?ocessi ng

unit 22 pr | ;TR .%ﬁn EE!E"':'” hRequest >
nessage, i%&ﬁg%ﬂggmesﬁé%gg\r@gs 0 eicﬁee&ﬁ ragrféSZt pr%@ggglpﬁg unit 12 and
the sessi oy anTiRferpet gatbwapaesRaintornspeci?ic Usey ridgbeageit a socket
and generate a <Connect OK> response signal, which includes the tenporary
| P adds ess avertthe Istecnetd?4$ andadicaated tathe pepmanent P addresseostissi on nunber
of the first Erocessi ng unit."” The second processjng unit 22 sends the
<Connect OKSIIPRBP agraunt designabion Qfé@@/'l‘%@"‘iﬂ“te&i Y"Blﬁh epssighe

Internet 24 to the |IP,a |t | | 1.t hout
‘processi ng ) TR%rq%i"ID aggr§§$ t‘%@é gﬁ%ééassﬁ%ég%ﬁﬁﬁegeg@e{d%&&s@éond

pr ocessi ng giblr¢ foiffig Bfe Binallo TR E-Mafl sighachag inGabba RaeRabr  expect ed
fromthe first p ocess“? ng unit 12. 5 Realtine point-to-point conmunication
of audi 0 sigthetl desigeatibhasuchrasanser dameasvhieh identifieisdbe spedifioiusemai |, may

t hus be established and supported w thout requiring E)ermanent | P addr esses
t o bel@ssi grgardliess of the processing unit assigned to the user; that is, the host

computer may track and store the specific device where a specific user is

assigned or logged on, independent of the IP address system, and so the

host computer may switch the E-mail signal to the device of the specific

user. At that time, a temporary IP address may be generated or assigned
15 to the specific user and device.

Upon detecting and/or receiving the incoming E-mail signal from
the first processing unit 12, the second processing unit 22 may assign or
may be assigned a temporary IP address. Therefore, the delivery of the
‘E-mail through the Internet 24 provides the second processing unit 22

20 with a session number as well as IP addresses of both the first
processing unit 12 and the second processing unit 22.

Point-to-point communication may then be established by the
~ processing unit 22 processing the E-mail signal to extract the

<ConnectRequest> message, including the IP address of the first

23 processing unit 12 and the session number. The second processing unit
22 may then open a socket and generate a <ConnectOK> response
signal, which includes the temporary |IP address of the second processing
unit 22 as well as the session number of the first processing unit.

The second processing unit 22 sends the <ConnectOK> signal



either of the users or processing units 12, 22. For the duration of the
realtime point-to-point link, the relative permanence of the current IP 10
addresses of the processing units 12, 22 is sufficient, whether the current
| P addresses were permanent (i.e. predeterm ned or preassigned) or
tenporary (i.e. assigned upon initiation of the point-to-point

communi cat iwap714284 t he exenpl ary enbodi nent, a first user rETRMSHY4 t he
first processing unit 12 is not required to be notified by the first
processing unit 12 that an E-mail is lpging generated and sent to establish
the point-to- point link with the second user at the second processing unit

22. Slm|ardlbbctly*‘tﬂ/e%ﬁéﬂﬁ'te‘#ﬁ@tr24{bmétlFfé&#ers%dofttﬂegﬁ cfelseﬁh b@!n& he second
processing unit 22 that an E-nmail has been recei ved and/ or nporary 20

| P addr ess 1Zwithsutpedcessing by tHematicerdep2 8cand iangmeodit tui\%r oT'fWe processi ng
units 12, 22 may performthe discl osed E)O'i nt-to-point Internet protocol
aut onat i caIS%f;%nﬁcﬁfOpﬁSSmQtuftbfrﬁ%mambe g6t tn waid-aul detendans@atiasigral command

by the first dIS i ng th mail interactions to either
user. Accor(?:ﬁp%é:;t:‘%fj WP tBE%‘EgSEH&P '?JEpm nt Internet protocol 25 may be
transparent to t tdgre second

p& R@a ﬁﬁé onrﬁ"tf)?m }ér?(xnlc?ét TdHehf Qlfldlb%ré %QH?N

users nmay receive, nmessage o

PROGRESS" dnterhet 24kasweueasiwaebmdﬁout@maﬁleﬁwﬂm\seoe @b'ﬁam&hé&‘é'n%e of the
processing units 12, 22. After the initiation of either the primary or the

secondary seipportes W@@WMZHmmﬂnwmtﬂBWdreﬁesm be dssigmedto pr ot ocol s
descri bed abhove qlti%‘ conjunction with the point-to-point
[

communi cat iOWE O kNS HERTS Wépror?ﬁéﬁ'ﬁSturﬁ@ ?ﬂ%lyz%e F@s@‘&tﬂ‘i@ﬁ@l cdghehown in

FIGS. 3-4 i; ; .W I ferr to FIG 3,
upon recei VIBnng%EBﬁfééB ect iﬁ%ré}éﬂ egg rrngﬁnéﬁgg O?&%EH"SPEDgSSi ng unit
22, the firsidresseeshitegprotiebsihg ilsi B2 istQifitRnaddnemer ¥he Lhgepgcond
processing unit 22 and the session nunber, .

P addresses were permanent (i.e. predetermmed or preassigned) or

temporary (i.e. assigned upon initiation of the point-to-point

. communication).
In the exemplary_ embodiment, a first user operating the first
15 processing unit 12 is not réquired to be notified by the first processing unit
12 that an E-mail is being generated and sent to establish .the point-to-
point link with the second user at the second processing unit 22.
Similarly, the second user is not required to be notified by the sécond
proCessing unit 22 that an E-mail has been received and/or a temporary
20 IP address is associated with the second brocessing unit22. The
processing units 12, 22 may perform the disclosed point-to-point Internet
protocol automatically upon initiation of the point-to-point communication -
command by the first user without displaying the E-mail interactions to
either user. Accordingly, the disclosed point-to-point Internet protocol

may be transparent to the users. Alternatively, either of the first and

(1S
Un

second users may receive, for exampie, a brief message of
"“CONNECTION IN PROGRESS" or the like on a display of the respective
output device of the processing units 12, 22.

After the initiation of either the primary or the secondary point-to-



and the session nunber sent fromthe second processing unit 22 is then
checked with the session nunber originally sent fromthe first processing

unit 1IZ 1n the <Connect Request> nessage as E-mail. If the session 10
nunbers sent and received by the processing unit 12 match, then the first
processing unit 12 sends a <Call> signal directly over the Internet 24 to
the second roceSS|ng unit 22; i.e. using the IP address o nd
proce55|ng“P {1424 provided to the first processing unit 1% “ngmagag
<Connect OK> signal. 15 Upon receiving the <Call> signal, the second
processing unit 22 may then begin a r?hg sequence, for exanple, by

I ndi cating or annunC|at|ng to the second user that an incomng call is
bei ng recepint.Interpet pradaedls, dQwa@grQDO@HGOWH?CB@”WQbF@Sd oh the

out put device of  the second rocess cond, user may then

activate tHee PONLRANMLTYR 'ﬁﬁt'% ”P de{fgw? i’?}t&f@%t Q‘%BSm ng call.
Referring E? dBiShed aPLh&hint tﬁ%uég%nﬁ nF?goﬁm‘aa?ﬁ\'e'F@mBWr{ intthe §3Cipes  the

i ncom ng ca Peal t1ne Audi o and/ or 'vi deo conver sat i ons may be conduct ed
in a manneexKRMIB, idfelring @ FICHE Wasih tdreilingsthearCosreOOHOKSSignal hr ough
the Internet 24, for exanple, by conpressed digital audio 25 signals. Each
of the prob’@mitm@sanﬁ)m@ pmc;eszszngau@ﬁ% sIbB:fVSt DFQ%@ISIHQ uniégdZeextraddsuser the
words "IN USE" to indic te t hat he oi nt - to conmunj cation link is

est abl i sheth@ A aGEeTS B the 2ReP Frdesipe LB AR, ANG (R SRPBIENUTREAGAI ¢ i on,
el ther usep, ﬁe\}éen{e U dHPhGmiblf s%% ﬂlonﬁ ?rmé’%bp&néi\%r%é&éﬁﬁ‘lﬁ 35 Y54 %&5504 16

comuni cat £0 I'on~- command such
as by actl&ﬂéua@d@ntr{tlﬁu@es@tm ﬁ(]rr%erl&@g{lnémy 3eheRBATIHS/ RrIPEESSdiAg unit,
causing the respective processing unit to send an <End> signal which
causes bot hnnr‘lﬂ:Esmen-gCunmestRemu@tmmm&agmesrEesmmt:tlf\tbesmskm 5 as wel |

as to perfor m ot her cl eanup commn s and functions, known
10 numbers sent and recelved b e processing unit 12 match then the first

processing unit 12 sends a <Call> signal directly over the Internet 24 to
the second processing unit 22; i.e. using the IP address of the second
processing unit 22 provided to the first processing unit 12 in the

<ConnectOK> signal.

~—
tn

Upon receiving the <Call> signal, the second processing unit 22
may then begin a ring sequence, for example, by indicating or
annunciating to the second user that an incoming call is being received.
For example, the word “CALL" may be displayed on the output device of
the second processing unit 22. The second user may then activate the
20 second processing unit 22 to receive the incoming call.

Referring to FIG. 4, after the second processing unit 22 receives
the incoming call, realtime audio and/or video conversations may be
conducted in a manner known in the art between the first and second

users through the Internet 24, for example. by compressed digital audio

12
)

signals. Each of the processing units 12, 22 also display to each
respective user the words “IN USE" to indicate that the point-to-point
communication link is established and audio or video signa.ls are being
transmitted. |

In addition. either user may terminate the point-to-point



the art. FIGS. 5-6 illustrate exanples of display screens 36 which nay be
out put by a respective output device of each processing unit 12, 22 of

FIGS. 1-4 for providing the disclosed point-to-point Internet protocol and
10 system 10. Such di splay screens nay be displayed on a display of a
personal conputer (PC) or a PDA in a manner known in the art. As shown in
FIG 5. a fwostndssplay screen 36 includes a status area BSI/UEM6/15504

i ndicating, for exanple, a called user by nane and/or by IP address or

t el ephone nunber; a current function sygh as C2: a current 15. tinme; a
current operatihg status such as "IN USE". and other control icons such as

a down a”Q-]\e!nl.mH %Qnomfnksﬁy( Gbt bQanb%"naé’m)dt bé’fterl?t%ﬁtuéﬁ cBPhrangur rent

conference 11 ne ng status nay I ncl"fude suc annunci ators as "IN

USE, " "1 DLEsuch 486y actlvmg\blﬁ\d\EIRlD] Budtdn bNicon oh@ﬁtds,pecflﬂlbbtw&smg
"MESSAGES, " and "SPEEDDI AL." 20 Qther areas of the. di %Sway screen 36 may

i ncl ude actUnﬁaB'auaingrtB&sresoecti\t@nﬁOGQﬂSi%@UOHﬂDr’E@F@o&M >osigeak eri ng dat a.
For exanple, the dis screen 36 set of .jcons 42 arranged
0 ol uns viEh cauRsS etk EsTRS Tng orUs Jod eIl e REvasive SHEkERD, SN
HLD, e c 0] as
descri %‘R’Sgég%feedﬁ%'ﬂg E%B(ﬁ%%r‘] 4? nay EBQZ" uat ng%gkhpg'bgqa current

l'i ne on hqhg.ar§uch icons may al so be configured to substant ially sinulate
a telephone handset or a cellular telephone interface to facilitate ease
of use, as wel | FE3St b-Gillustrateeekamptésoaf disptayscreeks\dfowhith May texanpl e,

i cons | abeled L1-L4 may be nap Ped to functlon ke% F1-F4 on st andard WO
97/ 14234 POHtpblY ﬁgﬁé@edﬂﬁ pEtRERYFSf earl Areseesied Ul T2 el mapped to

o R T B AR R P,
incluglg cirgikern 1£I50BA dkpiah strversd MEyabe didpayegontd HReIsl} edgs (LEDs)
personal computer (PC) or a PDA in a manner known in the art.
As shown in FIG. 5. a first display screen 36 includes a status area
38 for indicating. for ekample, a called user by name and/or by IP
address or telephone number: a current function such as C2; a current
15 time; a current operating status such as “IN USE". and other controt icons
such as a down arrow icon 40 for scrolling down a list of parties on a
current conference line. The operating status may include such
annunciators as “IN USE,” “IDLE." "BUSY,” "NO ANSWER." "OFFLINE "
"CALL,” "DIALING,”" "MESSAGES." and "SPEEDDIAL."
20 Other areas of the display screen 36 may include activation areas
or'icon_s for actuating commands or entering data. For example, the
display screen 36 may inélude a set of icons 42 arranged in columns and
rows including digits 0-9 and commands such as END, SND, HLD, etc.
For example, the END and SND commands may be initiated as described
25 above, and the HLD icon 44 may be actuated to place a current line on
hold. Such icons may also be configured to substantially simulate a
telephone handset or a celiular telephone interface to facilitate ease of
use, as well és to simulate function keys of a keyboard._ For example,

icons labeled L1-L4 may be mapped to function keys F1-F4 on standard



5 which indicate that the function or elenent represented by the respective
icon is active or being perforned. Icons L1-14 may represent each of 4
lTnes available to the caller, and icons Cl-C3 nmay represent conference
calls using at least one line to connect, for exanple, two or nore parties
in a conference call. The 10 icons L1-L4 and Cl1-C3 may indicate the
activity 0&'(?@7912 espect ive line or conference |line. For pexanel essofsS
illustrate ae) icons L1-L2 may have lightly shaded or col ored
circles, such as a green circle, indicating that each of lines 1 and 2 are
in use, while icons L3-L4 may have darkly shaded or color circles, such as

a red or black circle, indicating.that ch 1li of |i s3and4are not in
use. Sinil &G keybeards; QHBI"}O%%Q&e@:idP?%%@ HaPPRE to; "MB8l ed C2 indicates

that the functi.on.corr v i ndi cat ed
in the staFBg‘bA?%t%‘?Om%ggagﬁ%IY%y %agﬁﬁl’cfks(ﬁ%‘a’gg %é8r8t%¥ed Cl and
C3 i ndi cat g3t had éd{ﬁl@)ﬁofnrﬁdﬂﬂaﬁlﬂﬁ@ iEYRS1ABMIED LALES P @4LEYnag0 The icons
42 are used in conj unction with the status area 38. For exanple, using a
nmouse for impude cacuianeegivat wisichmais simalate ightemitngdiodes (LEDS) | y
colored circle of the icon, may be activated to indicate a party's name by
cli cking aWhlghtndﬁﬁI@éhBhﬁ'tﬁ)WnpﬂﬁnQrﬁ%@ﬁﬂé representathby dhe iesrective i ck is

t uat ed th tuated. Th th 25 tch
bet ween milGApRATNAY Fing @5@“ n Tespective |1nes, Using The i cons as
el | as an i npulicdex) 49 SHEY AbrasdRiaon 61 4 WAES JBHAER 6 inEGATe Of

alias or | P address a party to y et manual | y

entering thadiepes CyCanay réb@s%meddfaéncéeausummg)at llexasd@nbllmecl i cki ng
on an entry in a directory stored in the WD 97/ 14234 PCT/ US96/ 15504 18

menory, sutthcasnesle foreexamples two o teord pattiesrioceeenfegenae call2, Thiber e t he
glr ; g\(/:\)t 10 Lgnent & E‘f L'Pgndb &1585%55 9né{cat%gth%h§ctﬁlﬁt$to eac'ﬁer%s%gcfi ng h}wgeordom
conference line. For example, as illustrated in FIG. 5, icons L1-L2 may

have lightly shaded or colored circles, such as a green circle, indicating
that each of lines 1 and 2 'aré in use, while icons L3-L4 may have darkly
shaded or color circles, such as a red or black circle, indicating that each

15 of lines 3 and 4 are not in use. Similarly. the lightly shaded circle of the
icon labeled C2 indicates that the-function corresponding to C2 is active,
as additionally indicated in the status are 38. while darkly shaded circles
of icons labeled C1 and C3 indicate that such corrésponding functions
are not active.

20 The icons 42 are used in conjunction with the status area 38. For
example, using a mouse for input, a line that is in use, as indicated by the
lightly colored circle of the icon, may be activated to indicate a party’s
name by clicking a right mouse button for 5 seconds until another mouse

click is actuated or the [ESC] key or icon is actuated. Thus. the user may

| g
h

switch between multiple calls in progress on respeétive lines.

- Using the icons as well as an input device such as a mouse, a
user may enter the name or alias or |P address, if known, of a party to be
called by either manually entering the name, by using the speeddial

feature, or by double clicking on an entry in a directory stored in the



Once a called party is listed in the status area 38 as being active 5 on a
line, the user may transfer the called party to another line or a

. conference line by clicking and dragging the status area 38, which is
represented by a reduced icon 46. Dragging the reduced icon 46 to any one
of line icons L1-L4 transfers the called party in use to the sel ected

| ine, and dvaguyidaigp t he reduced icon 46 to any one of confePERnUSIGISSE 10
icons Cl-C3 adds the called party to the selected conference call. O her
features may be supported, such as icong 48-52, where icon 48 corresponds
to. for exanple, an ALT-X command to exit the comunication facility of a

processi ng YBhjorya8gch 68MheMnéRoRPIBBTdRe st %thresgafiymmnzmﬁlé&%comnd

to mnimze or xi'mze the display 1 screen 36 by tHe output vice of the
pr ocessi ng diredtory emtnieSanay de scrphied using e SRS acead@Bdandttietdowny. for
exanpl e, correspond to pressing the O key on a keyboard, to expand or
contract tHYreWdedR#0. screen 36 to represent the opening and cl osing of a
cellular tel ephope. An "opened" confjguration is sh in FIG /5. and a
"closed” 20 conf D5 FBHET S2ENdnisIan BIAS §atys3(gR38 dsuhripy active
configurati it t controls,

I nput ﬁicrop 8r@g( m%@gétgﬁfg%g%@%@%ﬁ%p%aW&ﬁﬁh%@ﬂ%ﬁﬂ%, etc. The

use of di spichfefestceelitfe By dickingtdrsarafyimg the skates.arba®s, mitivhged
flexibility in inplenmenting various features available to the user. -15 It
is to be uneépreseniddttyaa reddéed woeal 46.c &iraggingsinenrediceldosen Kitotanamy t he
art may be supported by the processi igz. Alternatively, it is

. units 12,
to be under@%8H!ia® O E1Mqr?%§fef%ﬂ?%ﬁalé?$ PREY Ni485 enlbRtSaI®EeHr ocessi ng
o e Ang SR ST ERAECHE 3R Bhe SEEATERAD, FES 158,
cel l uhgr tebepe@EOBPIdESHeE8ledphAYIo kBY Selddtbd.cdnférdndecdalst al di spl ays
(LCDs), and touchscreen actuators corresponding to the icons and
Other features may be supported, such as icons 48-52, where icon
48 corresponds to, for example, an ALT-X command to exit the
communication facility of a processing unit, and icon 50 corresponds to,
for example, an ALT-M command to minimize or maximize the display
13 screen 36 by the output dévibe 6f the processing unit. lcon 52
corresponds to an OPEN command. which may. for example, correspond
to pressing the O key on a keyboard. to expand or contract the display
screen 36 to represent the opening and closing of a cellular telephone.
An "opened” configuration is shoWn in FIG. 5. and a “closed”
20 configuration is shown in FIG. 6. In the “opened” configuration, additional
features such as output volume (VOL) controis. input microphqne (MIC)
controls, waveform (WAV) sound controls, etc. |
The use of display.screens such as those shown in FIGS. 5-6
provided flexibility in implementing various features available to the user.
25 It is to be understood that additional features such as those known in the
art may be supported by the processing units 12, 22.
Alternatively, it is to be understood that one skiiled in the art may
implement the processing units 12, 22 to have the features of the display

screens in FIGS. 5-6 in hardware: i.e. a wired telephone or wireless



features shown in FIGS. 5-6. In addition, a PC may have the keys of a
keyboard and nouse mapped to the icons and features shown in FIGS 5 5-6.

Referring to FIG 7, the disclosed point-to-point Internet protocol and
system 10 is illustrated. First processing unit 12 initiates the point-to-
point Internet protocol in step 56 by sending a query fromthe first

processi ngw%}“&% to the connection server 26. |f connectpOfusRideu 26 1S
10 operative 10 performthe point-to-point Internet protocol, in step 58,
first processing unit 12 receives an on-line status signal fromthe
connection server 26, such signal mayl?ncl ude the I P address of the callee
or a "Callee Of-Line" nmessage. Next, first Eroces_si ng unit 12 perforns
the primaceliger telepbopeimay Inflede yaripHsteys) EPSsﬂISHIOg@CY%iQiﬁP'ﬁM§ i ncl ude

't The calieDu s AR ovesfan by EIRE M S
Step oo i [EAtUPES SROMMIATIERC BTN Rfifflon SPRONTHy hileHickepS ol aco’ 110

FIG 8, inkegpbanfhh@motédnfdpped b medicond aridieaturk® shicehos EGS.
poi nt-to-point Internet protocol and system 10 is illustrated. Connection
servers 26 Stérts the point-to-point Internet protocol, in step 64, and

ti t d st E- maj | P.add s,of | - d
or 0cesei ng oni t SRPIETING (ARG dethed EIPELRoRS o aRIRIT oA PIRGR) 26
whot her o SOROMEEECTD B Mbbaie DEASCORECRSIy oy 12, BB 2l Polt G R

I nternet 240iMiihierhBepfiteedidnuaep SEebygepdir & ieery from exafindte, Dby an
E-mai | address. Connection server 26 retrieves the |IP address of the

speci fi ed psecessingunite] 2ita thieasendectian serer 26, If conneckiprseNarRbiser is
| ogged-in to the Internet, and sends the retri evedt | P addresg tP the first
WD 97101423 2PPCatiNESEPeESn the PoiRlsi0aRRINk ¢NERINET PEOIPROL IR SteR B0l abl e

first pr OC?)?&Q@SiHSiutnitlé Feq:eives an on-line status signal from the connection

. server 26, such signal may include the IP address of the callee or a
“Callee Off-Line” message. Next, first processing unit 12 performs the
primary point-to-point Internet protocol in step 60, which may include

15 receiving, at thé first processing unit 12, the |P address of the callee if the

~callee is active énd on-line. Alternatively, processing unit 60 may initiate
and perform the secondary point-to-point internet protocol in step 62, if
the called party is not active and/or on-line.
Referring to FIG. 8, in conjunction with FIGS. 1 and 3-4, the

20 disclosed point-to-point Internet protocol and system 10 is illustrated.
Connection server 26 starts the point-to-point Internet protocal, in step
64, and timestamps and stores E-mail and IP addresses of logged-in -
users and processing units in the database 34 in step 66. Connection

server 26 receives a query from afirst processing u.nit 12 in step 68 to

19
h

determine whether a sec_ond user or second processing unit 22 is logged-
in to the Internet 24, with the second user being specified, for example,

by an E-mail address. Connection server 26 retrieves the IP address of
the specified user from the database 34 in step 70, if the specified user is

logged-in to the Internet, and sends the retrieved IP address to the first



establish point-to-point conmunications with the specified second user. The
di scl osed secondary point-to-point Internet protocol operates as shown in

FIG 9. First processing unit 12 generates an E-nmail signal, 5 including a
session nunmber and a first | P address corresponding to a first processing
unit in step 76. First processing unit 12 transmts the E-mail signal as a

<Connect ReqM&?™4834gnal to the Internet 24 in step 78. ThePCEUS#/155&1 gna
is delivered through the Internet 24 using a mail server 28 to the second
processing unit 22 in step 80. Second ppocessing unit 22 10 extracts the
session nunber and the first IP address fromthe E-mail signal in step 82

and transni psodssied daitt1izeinsstepiTantoraree ﬁagtgor@cewﬁgrmﬂﬂ ﬁ}?&'df ess

corresponding to the second processing unit 22, back™ to e first
processi ng establish paimtsingpoinh eommeninatiorstwithrthetsgeciiied §ecoid upgocessi ng
unit 12 verifies _the session nunber received fromthe second 1 processing

unit 22 in. step 188 digRlpses:sraandasy paintdemaintintringt pretospheperates

conmmuni cat i [ t fi i nit 12 d_second

rocessi ng. st BOKEE Rt rbCeih BN B it 2ode AT S8R e

Wi | e tshe digtl@R8% §84d1bn nommse t ve been
parti cu_DI arly sl#]owg and degcri bedrrﬁvx?dt ﬁ ?gpg%%%%gﬂrﬁeﬁg%dﬁiicg%ﬂégp

enbodi ment s procesisingiaditiirs stepd 78y Fidsopeocasisirigednit r 2t thengnits tHRE-mgar | ous

nmodi fications in formand detail may be made therein w thout departing:
fromthe scéjgnahag apiennestReguestnsianal txthebernstid in stepot8.f That i ons

such as tho S ested ove ut not ljmted thereto, are to be
consi der ed ﬁﬂ‘#%%@ '§8%ﬁ¥e§ﬁd t?‘ﬁ%% b‘éenht%r .eq\?@ YN HRRISENY IS8 A 5504
REPLACED SHEE Senid Brocesefif LhiR2RAR st e qnit 0o-  What s
claimed is: Cains 6pacgeed S II ?g pasgeeﬁd)g.g gézqqo.n.d. b%o%%&%wé?g) . paged
t olpageextradistheartssiorpagrtber and.thedirpld@edddress from the E-mail
signal in step 82 and transmits or sends the session number and a

second IP address corresponding to the second processing unit 22, back
to the first processing unit 12 through the Internet 24, in step 84. First ..

processing unit 12 verifies the session number received from the second

15 processing unit 22 in. step 86, and establishes a point-to-point internet
communication link between the first processing unit 12 and second
processing unit 22 using the first and second IP addresses in step 88.

While the disclosed point-to-point Internet protocols and system

have been particularly shown and described with reference toc the

20 preferred embodiments, it is understood by those skilled in the art that
various modifications in form and detail may be made therein without
departing from the scope and spirit of the in_ventidn. Accordingly,
modifications such as those suggested above, but not limited thereto, are

to be considered within the scope of the invention.



1 1. Anethod of locating a user over a conputer network conprising 2 the
steps of : 3 A maintaining a list having a plurality of entries, each

entry 4 conprising the current Internet protocol address for a user 5
connected to the Internet; and 6 B. in response to selection of one of the
list entries by a 7 requesting user, providing the corresponding Internet

a prot ocolw CL% s of the selected entry to the requestin@ciase/issds 2. A PR

met hod for ['ocat'ing users having dynanmically assi gnedégﬁ%@%'ﬁesélégggt oco_kg

~ addresses over a conputer network, the,lrret hod 3 ¢onpri of :
A. maintaining in a conputer menory, & conpil ati @0 fes@iptiohepagedeatniprby... ...
conprising a network protocol address of a user |BYA&EFS Qg@gyact%dtot@gw@,%.

conput er néthad ik claimgd ih response to identificalpm:afingRp :gggeuhefem[;alg@@ —

of the identified entry to the requesting user 1@ process. 137 The

of clgi m2qwher H1ettr’i§d BeloMatikgrs Bkeeelend Borasules ndwork EOiRIREg pr ot ocol
address. 1 4. The nethod of claim2 further conprising the step of: ? C
modi f yi ng the ctmpistegts of of entries. 1 5. The nethod of claim4 wherein

step C further conprises: TH S SHEET HAS BEEN REPLACED WO 97/ 14234

PCTI U396/ 15504 A.C. matsiainingg ligh haringya plurahly ebapiries: eash @B t he

, : inng . |
Che predet er mi ned_ e eBRRE seiaihinietedt PEABPPERIEsSdp pliics " har

the uger process is gonnected to the Internet; and

by a 8 requesting user process, providing the nelppnlpRs®t 0Chged9 ad%éﬁ%éd -
et fod

6 B. inresponse to selection of one of the list entries by a

7 requesting user, providing the corresponding Internet

8 protocol address of the selected entry to the requesting user.
1 2. A method for Ibcating users having dynamically assigned network

19

protocol addresses over a computer network, the method

comprising the steps of:

9%}

3 A. maintaining in a computer memory, a compilation of entries,

each entry comprising a network protocol address of a user

th

6 process connected to the computer network:

7 B. in response to identification of one of the entries by a

8 requesting user process, providing the network protocol

9 address of the identified entry to the requesting user
10 process.

1 3. The method of claim 2 wherein the network protocol address is an
2 Internet protocol address.

] 4, The method of claim 2 further comprising the step of:

2 C. modifying the compilation of entries.

1 5. The method of claim 4 wherein step C further comprises:

THIS SHEET HAS BEEN
REPLACED




coupled to the network. 1 7. The nmethod of claim5 wherein the

predeterm ned event conprises expiration of a predefined tine interval
since notification fromthe user process. 1 8. In a computer system having
‘a display and audi o transducer, the 2 conputer system coupled to other
conputers and a server over a 3 conputer network, the apparatus for

est abl i shi NgO27p&i3Mt -t 0- point 4 comuni cation |ink conpri FCMYSEUSSMELANS
for transmtting, fromthe first process to a server, a 0 query as to

whet her a second process is connected t@ the 7 conputer network; R b.
means for receiving a network protocol address of the 9 second process from
the sefver when the Srﬂ@awingrméﬁﬁyloifthé@oﬁ%m%%éﬁtﬁ@scmr% bf
network; and 1 1 c. neans, responsive to the network protocol address of
the 12second process pfedetesnatdd evemtg a poi nt-to-point 13 communi cation

| ink between the first process and the second 14 process over the conputer
network. 1 9. The conputer apparatus of claim8 further conprising: 2 d.

econd pr ockssor THaAReiiE BEbBU S Hbe SR e n B0el e e hisbenis Bean
REPLACED WO 97/ 14 rBtGE/ notRalisRGbr S u%erpB?dHes%C}HH}’fH'(ﬁCgééﬂé‘ro'cieE js 1 10.

In a conputer syste he conputer system having an au ransducer and

a di sphay devi cecanpledeiotheapstivatrk vel y coupl ed to 3 other conputer system
and a server over a conputer network, 4 apparatus for establishing a
poi nt -t o- poi nt communi cation |ink :

1 7. The method of claim 5 wherein the predetermined event

-2 . comprises expiration of a predefined time interval since notification
3 from the user process.
] 8. In a computer system having a display and audio transducer, the

9

computer system coupled to other computers and a server over a

[V¥)

computer network, the apparatus for establishing a point-to-point

4 communication link comprising:

]}

a. means for transmitting, from the first process to a server, a

0 query as to whether a second process is connected to the

7 computer network;

8 b. means for receiving a network protocol address of the

9 second process from the server when the second process is
10 connected to the computer network; and
11 c. means, responsive to the network protocol address of the
12 second procéss, for establishing a point-t'o-point.
13 communication link between the first process and the second
14 process over the computer network.

1 9. The computer apparatus of claim 8 further comprising:

(28]

d. means for receiving audio data and transmitting the audio

data to the second processor over the established point-to-

[PY]
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5 conprising: 6 a. neans for transmtting an E-nmail signal containing a
network 7 protocol address fromthe first process to a second client 8
process over the conputer network; 9 b. neans for receiving a second

net wor k protocol address from 10 the second process over the conputer
network; and 11 c. nmeans, responsive to the second network protocol
address, . KofeehsBst abli shing a point-to-point comuni catigrrtsssksfrt ween
13 the first process and the second process over the conputer 14 network.
THI S SHEET HAS BEEN REPLACED

25

1 point communication link.

| 10. In a computer system, the computer system having an audio

9

transducer and a display device and being operatively coupled to

other computer system and a server over a computer network,

LI

4 apparatus for establishing a point-to-point communication link

5 comprising:

6 a. means for transmitting an E-mail signal containing a network
7 protocol address from the first process to a second client

8 process over the computér network;.

9 b. means for receiving a second network protocol address from
10 the second procéss over the computer network; and
11 C. means, responsive to the second network protocol address,
12 for estab'lishihg a point-to-point communication link between
13 the first process and the second process over the computer
14 network.
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