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1
POINT-TO-POINT INTERNET PROYOCOL
BACKGROUND OF THE INVENTION

1. Field of the lavenlion

This disclosure relates to network communicalion
protocols. and in pariicslar 10 4 point-io-point prolucol for
sz with ihe lnternct,

2. Description of the Related Art

The increased popularity of ao-line services such as
AMERICA ONLINL™, COMPUSERVE®, and other scr-
vices such as Internel gateways have spurred applications o
provide multimedia, mcludisg video and veice clips, Lo
online users. An exarnple of an online voice clip apphcation
i» VOICE E-MAIL FOR WINCIM and VOICE E-MAIL
FOR AMERICA ONLINE™, available [rom Bonzi
Software, as deseribed in “Simple Utilities Send Voice
E-Mail Online”. MULTIMEDIA WORLD, VOL.. 2, NO. 9,
August 1995, p. 32, Using such Voice L-Muail software, a
User may create an aucio message 10 be sent 1o a predeter-
mined E-mail address specified by the user.

Generally, devices interfacing the 1o Internet and other
online services may communicale wilb each othec upon
establishing respective device addresses. One 1ype of device
address is the Internet Pretocol (IP) address, which acts as
4 poinler 1o the deviee associaled with the 1P address. A
ivpical device may have a Senal Line Interaet Proteal or
Point-10-Point Protocal (SLIP/PPE) account with a perma-
nent [P address for recciving e-mail, voicemail, and the like
over the [nlernet. E-mail and voicemail is generally intended
lo convey lexl, audio, ¢lc, with any rouling nlormation
such as an 1P address and routing headers geperally being
considered an artifact of the communication, or even gib-
berish to the recipienl.

Devices such as @ host compuler or server of o campany -

may inclucle muliple modems for connection of users to the
Internel with & temporary IP address allocaled Lo cach usen
tor example, the hosl compuler may have a geaeral IP
adddress = XXNXOXKK XXX, and cach user may be allocated
a successive 1P address of XXX XXX XXX.10,
XXX XXX, XX XXX XXX 12, ete. Such tem-
porary 1P addresses may be reassigned or recyveled o the
users, for example, as each user is successively connected (o
an outside party. For example, a host computer of a campany
may support a maximum of 254 1P addresses which are
poaled and shared between devices connecled (o the hosl
(.'ﬁlTiplllE:r.

Permanent [P addresses nf users and devices accessing [he
[nferpct readily support point-fo-point communications of
voice and viden signals over the Inlernet. For example,
realtime video teleconferencing has been implemented wsing
dedicated IP addresses and mechanisms known as relleclors.
Due 1o the dynamic nature of lemporary 1P addresses of
some devices accessing the Internet, point-in-poist comni-

nications in realtime of voice and video have been gencrally

difficult 1o anain.

SUMMARY OF THE INVENTION
A point-to-pommt Infernel protoecal is disclosed which
exchanges loternet Pratocol (IP) addresses between process-
{ng unils 1o cstablish & point-lo-painl communication link
between the processing units through the Interaet.
A first poini-to-point Internet protocol is disclosed which
mcludes the steps of:
(a) storing in a database a respective 1P address of @ serof’
processing units that have an on-line status with respect
o (he Tnlernel;
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(b) transmilling @ query from a first processing unit 10 &
connsction server (o delermine thg on-ling status of &
second processing unil; and

(¢} retrieving (he 1P address of the second unit from (he
database using the connechion server, 1n responge 1o (he
Celerminalion of a positive on-line stats of the second
processing unil, for ¢stablishing 4 poinl-to-point com-
munication link between the finst and second process-
ing units through the Internet

A second poinl-lo-point Inlemet protacol is disclosed,

which includes the steps of?

(a) transmitling an E-mai} signal, including, o first IP
address, from a [irsi processing unii;

{b) processing the E-mail signal through the Internet to
deliver the E-mail signal 1o a second processing unil;
and

(¢} transnuthing a second 1P address (o the hirst processing
umi lor establishing 2 poini-lo-poinl communication
link between the fiest and sccond pracessing units
through the Internet.

BRIEF DESCRIPTION OF TTHLE DRAWINGS

The features of the disclosed point-ta-point Internet pro-
tocol and system will become more readily apparent and
may be belter understood by referring 1o the following
detailed description of an illusirative embodiment of the
present invention, laken in conjunction with the accompa-
nying drawings, where:

FIG. 1 illustrates, in block diagram formal, & system for
the disclosed point-to-paint Internet protocol,

FIG. 2 illustrales, in block diagram formai, the system
using # sccondary point-io-peint Intermet protocol,

FIG. 3 illusirates, in biock diagram Lormal, the syslem of
FIGS. 1-2 with the point-to~poinl Inlernet protocol cstab-
lished:

FIG. 4 15 another block diagram ol the svstem of FIGS.
1-2 with andic commuaications being conducted;

F1G. 5 illusirates a displiy sereen for & processing unis

F1G. 6 illustrates anoher display screen for @ processing
unil;

FIG. 7 illusiraies 2 flowchart of the initiaticn of the
point-lo-paint Infernct protocols;

I1G. 8 illustrates & flowchart of the performance of the
primary point-ta-point Intermet protocols; and

{15, ¥ illustrates & Howcharnt of the performance of (be
seeondary point-lo-point Inlemet protocol.

DESCRIPTION OF THY PREFERRED
EMBODIMENTS

Referring now in specific derzil 1o the drawings, wilh like
reference aumerals identifying similar or identical elements,
as shown in FIG. 1, the present disclosure desenbes i
point-to-paint Inieruet protocol and system 10 for using such
2 pratocol.

In an exemplary embodiment, the system 10 includes a
first processing unit ¥2 For sending af least a voice signal
from a first uscr to @ second vser. The lirst processing wiit
12 includes a processor 14, 2 memory 16, an input device 1 &,
and an output device 20. The output device 20 inchudes a1
least one gqodem capable of, for cxample, 144 kbaud
communications and operatively connected via wired and/or
wireless commiunication conneclions 1o the Inmtermnet. One
skilled m the arl would understand 1hat the inpul device 18
may be implemented at least in pan by the modem ol he
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output device 290 to allow input signals from he commurni-
cation connections o be received. The second processing
unit 22 may have a processor, memory, and input and outpul
devices, including at least one modem and sssociated com-
munication connections, as described above for the firs

processing unil 12, In an exemplary embodiment, each of

lhe processing uniis 12, 22 may be 2 WEBPHONE™ unil,
availgble from NetSpeak Corporatior, Boca Raion, [la.
cupable ol operating the disclosed point-lo-point Internet
protncol and sysiem 10, as deseribed herein.

The fircl processing unit 12 and the second processing
nnit 22 are operatively connected to the Internet 24 by
communication devices and software known in the art. The
processing, voits 12, 22 may be operatively interconnecied
through the Intemet 24 16 a canncclion server 28, and may
also be pperativel y connected lo a mail server 28 associated
wilh the Internet 24

The connection server 26 includes a processor 30, a (imer
32 for gencrating timestamps, and a memory such as a
database 34 for sloring, [or example, E-mail and Internet
Protgcol (1P) addresses of logged-in units. In an exemplary
embodiment, the connection seever 26 may be a SPARC §
server or a4 SPARC 20 server, available [rom SUN
MICROSYSTEMS, INC, Mountain Veiw, Calil. having a
central processing unit (CPPU) as processor 30 operating an
operating system (OS) such as UNIX and providing iming
operalions such ay maintaining the timer 32, a hard drive or
lixed drive as well as dynamic random access memory
(DRAM) for storing the database 34, and a keybourd and
display and/or other inpul and output devices (not showa in
F1G. 1), The database 34 may be an SUL database aviilable
from ORACLE or INFOMIX.

In ann exemplary embodiment, the mail server 28 may be
a Post Qlfice Protocol (POP) Version 3 mail server including,
4 processor, memory, and stored programs operaling i a
UNIX environment, or alterpatively angiher 08, 10 process
E-mail capabililies between processing umils and devices
over the Internet 24,

The first processing unit 12 may operalz the disclosed
puint-lo-point Tnternet protocol by a compuler program
described hereinbelow mm conjunction with FIG. &, which
may be implemented [rom compiled andfor inierpreted
source code in the C++ programming language ancl which
may be downloaded to the ligst processing unil 12 rom an
external computer. The ppesating computer program may be
stored g the memory 16, which may include about 8 MB
RAM and/or a haed or fixed drive having about 8 MB.
Alerpatively, the source code may be implemented in the
lirst processing unit 12 as firmware, as an crasable read only
memory (EPROM), ¢le. 1t is understood that one skilled in
the art would be able to use programming languages other
than T4+ 10 implenent the disclosed point-o-point Internct
protocol and sysiem 10,

The processor 14 receives fapul commands and data from
a first user associated with the firsl processing unil 12
through the input device 18, which may be an imput porl
connected hy a wired. optical, or a wircless conneetion for
cleciromagnelic iransmissions, or alternatively may be
ransferable storage mediz, such as foppy disks, mapnetic
lapes, compacl disks, or otler storage media including the
toput data from the lirst user.

The nput deviee 18 muy include a user nterface (pol
shown) having, or example, at least one button actuated by

the uscer 1o inpul commands (o select from 3 plurality of

operating mades 1o operale the lirst processing unit 12, [n
alternative embodiments, the tnput device 18 may include a

Page 10 of 32

i

a0

as

A

fo)

i
h

13

4

keyboard, a mouse, a louch sereen, and/or a dala reading
device such as a disk drive for receiving the input data from
mpul data files stored in storage mediu such as a floppy disk
or, for example, au 8 mm storage tape. The input device 18
may allemauvely include connections (o other computeér
systems 1o receive the inpul commands and data therefrom.

The first processing unil 12 may include a visual interface
as the output device 20 for use in conjunction with the input
device 18 and embodicd as one of the screens illustrated by
the examples shown in FIGS, 5-6 and discussed below, [t is
also understood that alternative inpul devices may be used 1n
conjunction with alternative swmput devices 10 receive com-
mands and data from the user, such as keyboards, mouse
devices, and graphical user interfaces (GUT) such as WIN-
DOWS™ 3.1 available from MICROSOFT™ Corporaticn
Redmond, Was. executed by the processor 14 using, for
cxample, DOS 5.0, One skilled in the arl would understand
that other operating sysiems and GUIs, such as 0872 and
OS2 WARP, available from IBM CORPORATTON, Boca
Raton, Fla. may be used. Other allermative inpul devices may
melude microphones and/or lelephone handsets for receiv-
ing audio voice data and commands, with the first processing
unil 12 including speech or voice recognition devices, dual
tone multi-Irequency (DTMUE) based devices, andjor sofi-
ware knewn in the art 1o accepl voice data and commands
and lo aperaie the lirst processing unil 12,

I addition, either of the first processing unit 12 and the
sevond processing unit 22 may be implemented i a personal
digilal assistant (PDA) providing modem and E-mail capa-
bilities and Internct access. with the PDA providing the
inpul/ouipul screens for mouse inieraction or lor wuch-
screen activation as shown, for example, in FIGS. $-5. as a
combination of [he wnpul device 18 and oulpul device 20,

For clarity of explanation, the ilustrative embodiment of
the disclosed poini-le-point Internet protoeol and sysiem 10
18 presented as having individual functional blocks, which
may include functional blocks labelled as “processor” and
“processing upit”, The funetions represented by these blocks
may be provided through the use of ¢ither shared or dedi-
cated bardware, incloding, bul not limited to, hardware
capable of ¢xeculing software. For example, the fuonctions of
cach of the processors and procesging unils presented herein
may be provided by a shared processor or by a plusality of
individual processors, Morcover, the use of the functional
Dlocks with accompanying labgls herein is not (o be con-
sirued o refer exclusively (o hardware capible of exceuling
software. Hlustrative embodiments may nclude digital sig-
nal processor (DSPY hardware, such ss the AT&T DSPI6 or
DSP22C, read-only memory (ROM) for sioring software
petlorming the operations discussed below, and random
access memory (RAM) [or storing DSP results, Very large
scole integrabion (VISI) hardware ecmbadiments, as well as
custom VL.SI circuitry in combination with a general pur-
pose DSPeireuit, may also be provided. Any and all of these
cmbodimenis may be decmed 1o fall within the mcaning of
the Tubels for the functional blocks as used hereia.

The processing units 12, 22 are capable of placing calls
and connecting o other processing units conneeted w0 the
Internet 24, for example, via dialup SLIP/PPP lines. In an
exemplary embodiment, each provessing unit assigns an
unsigned long session number, for example, a 32-bit long
sequence in a “.ni file for each call. Each call may he
assigned a successive session number in sequence, which
muy be used by the respective processing unil 19 associale
the call with one el e SLIP/PPPR lines, (0 associate a
<ConnectOK> response signal with a <ConneciReguest>
sigoal, and (o allow for muluplexmg and demultiplexing of
inhound and oythound conversations on confergnce lines.
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For callee (or called) processing unils wilh fixed 1P
addresses, the caller (or calling) processing unit may open a
“sockel”, e, a file handle or address indicating where data
15 10 be sent, and trangnit 2 <Call> command to extablish
commumcalion with the callee utilizing, for example, data-
pram services such as Internet Standard network layering ax
well as transpon layering, which may include a ‘Transport
Cantrol Pratocol {TCPY or a User Datagram Protocol (UDP)
on lop ol the IP, Typically, a processing timl having a fixed
[P acddress may maintain al least one open socket and a
culled processing onit waits for a <Call> command (o assipn
the open sgekel Lo the incoming siguzl. IT all lines arc jn usc,
Ihe callee processing unil serds a BUSY signal or messuge
o the caller processing uni

As showa in FIG. 1, Ihe disclosed point-tp-point Inlecnet
protocnl and system 10 operate whea a callee processing
unit does not have 2 fixed or predetermined 1P address. In the
exemplary embodiment and without loss of generality, the
first processing umt 12 1s the caller processing uait and the
secordl processing unit 22 is ho called processing unit.

When cither of processing units 12, 22 logs on (v 1bhe
Internel via 3 dial-up connection, the respective unit is
provided a dynamically allocated 1P address by a connection
service provider.

Upon the first user initiating the point-to-point Interact
protocol when the first user 15 logged on 1o Internel 24, the
first processing unit 12 gwomatically transmits its associaled
C-mail address and its dynamically allocated 1P address 1o
the conneelion server 26, The connection server 26 then
stores these addresses in the database 34 and imestamps the
stored addresses using timer 32, The first user operating the
first processing unit 12 i< thus established in the daisbase 34
as in active on-line party available for communication using
the disclosed poini-to-point Internet protocol. Similarly, a

seeond user operating e second processing unit 22, upon

connection to the Internel 24 through a cormection service

provider, is processed by Lhe connection server 26 1o be

eslablished in the database 34 as an active on-line pany,
The comnection server 26 may use the timestamps 10

update the status of each processing uniy; for example, alter 4

2 hours, so that the ou=line s1ius information siored in the
database M is relatively current. Other predetermined Hime
periods, such as a defaull value of 24 hours, may be
configured by a sysiems operator

The first nser with the first prmeessing unit 12 iniliales a
call using, lor example, a Send command and/or & command
to speeddial an N™ siored number, which may be Jabelled
[SNI2] and [SPDIN], respoctively, by the input device 18
and/or (e output device 20, such s shown in FIGS, 5-6. 1n

response 1o either the Send or speeddial commands, e (st 3

processing unit 12 retricves Irom memory L6 & stored E-mail
address ol 1be callee corresponding lo the N' stared
mumber. Allernatively, the first user may dicectly eoter the
l=-mail address of the callee.

The frst processing unit 12 then sends a query, including
the E-mail address of the callee, 10 the connection server 26,
The conncctian server 26 then scarches the database 34 1o
determine whether the callee 18 logged-in by finding any
swored nformation corresponding 1o the callee’s E-mail
address indicating that 1he callee is active and on-line. 1f the
callee is active and on-line, the connection server 26 then
performs the primary point-1g-peint Internel proocol; Le
lhe 1I? address ol the cullee is retrieved From Lhe dalsbase 34
and sent 1o the first processing unil 12, The first processing
unit 12 may then directly establish the point-to-point Inter-
nel communications with the callee using the IF address of
the callee,
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I the callee is not on-line when the conneclion server 26
determines the callee's status, the connection server 26
sends an OFF-LINL signal or message lo the first processing
unit 12, The fimst processing unit 12 may also display &
message such as "Called Party Of-Line™ (o the first user.

When a user lops off or goes off-line from the Internet 24,
the connection server 26 updales the status of the wser in the
database 34; for example, by removing lhe user's
information, or by fagging 1he user as being off-line. The
connection server 26 may be nstrueted 1o update the user's
information in the databgse 34 by an off-line message, such
as a data packel. sent automatically from the pracessing nnit
ol the user prior 1o being disconnected Irom the connection
server 26, Accordingly, an ofl-line user is effectively dis-
abled from making and‘or receiving point-to-point Intemet
commilnicalions.

As shown in FIGS. 24, the disclosed secondary point-
to-point [ntermel prolocol may be used as an alternative to
the pnmary point-lo-point loternet prolocol described
above, for example, il the conneclion server 26 is non-
responsive, inoperative, and/or unable to perform the pri-
mary pomi-to-point laiernet protocol, as a non-responsive
conpdition. Alernatively, the disclosed secondary point-10-
poinl Iniernet protacol may be used independent of the
pricaary point-io-poinl Infernet proiocol. In the disclosed
sccondary poinl-io-point Internet proocol, the first process-
ing unit 12 sends a <ConnectRequest> message via E-mail
over the Inmemer 24 10 the mail server 28. The E-mail
wncluding the <ConmectRequesi> message may bave, Tor
example, the subject

[Fwp#X XXX XXX X#nn.ann.onn.nnaffemailAddr)
where nonnnnaononn 35 (he cument (e, lemporary or
permanent) [P address of the Birst user, snd XXXXXXXX i
2 session number, which may be unigue apd associaled with
the request of the fiest user Lo initiate point-1o-point com-
municalion with Lhe second user.

As desenibad ubove, the first processing unil 12 may send
the <ConnceiRequest> mossage in response lo an unsuc-
cessful alterpt lo perform the pnmary pomi-lo-point Inier-
net procol. Aliwernatively, the first processing unit 12 may
send the <ConnectRequest> message in response lo the first
user iniliating a SEND command or 1he like.

After the <ConneciReruest> message via E-mail is sent,
the first processing unit 12 opens a soeket and waits to delect
3 response from the second processing vmit 22. A timeoui
timer, such as limer 32, may he sct by the first pocessing
unit 12, in 2 msoper known in the arl, o wal lor a
predetermined duration 1o receive i <«ConnectOKs signil.
The processor 14 of the first processing unit 12 may cousc
the output deviee 20 10 output a Ring signal 1o the user, such
as an apdible ringing, sound, about cvery 3 seconds, For
¢xample, the processor 14 may output a *.wav file, which
may be labelled RING.WAV, which is processed by the
output device 200 10 output an audible ringing sound.

The maul server 28 then polls the second processing unit
22, (or example, every 3-3 seconds, (0 deliver the E-mail
Generally, the sceond processing unit 22 checks the incom-
g hnes, for example, af regular intervals lo wail for and to
deteet incoming E-mail from the mail server 28 through the
laternet 24.

Typically, for sending E-mail 1o users having associated
processing ugits operatively connected 1 a host computer or
sorver opersling an Internet gateway, E-Mail for a specific
user may be seni oves the Toternel 24 and directed 10 the
permancnl 1P address or the SLIP/PPP account designation
of the host compuler, swhich then assigns a temporary [P
address o the processing unit of the specified user for



6,108,704

7

properly rouling the E-mail. The E-mail signal may include
i« name or other designation such as o wsername which
identifies the specilic nser regardless of Lthe processing unit
assigned lo the user; thal is, Lhe host computer may track and
store the specific devics where a specific user is assigned or
logged on, independent of the 1P address syster, and so the
host computer may switch the E-mail signat to the device of
the speeific user. At that time. a temporary [P address may
be generaled or assigned lo the specilic user and devace,

Upon detecting and/or receiving the incoming E-mail
signal from the first processing unit 12, the second process-
mg unit 22 may assign or may be assigned 4 temporacy 1P
address. Therefore, the delivery of the E-mail through the
Intemnet 24 provides the second processing unit 22 with a
sesgion number as well as 1P addresses ol both the first
processing unit 12 and the second processing unit 22.

Point-lo~pownt communication may thea be established by
lhe processing units 12, 22. For example, the scecond pro-
cessing unil 22 may process the E-mail signal 10 extract the
<ConnectRequest> message, ncluding the 1P address of the
first processing unil 12 and the session number. The second
processing unit 22 may lhen open a sockel and gencrale a
<ConnectOK> response signal, which includes the lempo-
rary 1P address ol ihe second processing unii 22 as well as
the session number.

The seeond processing unit 22 seads the «ConnectOK>
signal directly over the Internet 24 10 the 1P addross of the
lirst processing unit 12 without processing by the mail server
28, and a timecut timer of the second processing unil 22 may

be set 1o wail and deieet a <Call> signal expected from the >

first processing unit 12.

Reallime point-to-poinl communication of mlio signals
over the Tnternet 24, as well as viden and voicemail, may
thus be established and supported withoul requiring perma-
nent 1P addresses to be assigned 1o either of the users or
processing units 12, 22, For the duration of the realtime
poiat-to-paint link, the relative permanence of the current 1P
addresses of the processing units 12, 22 is sullicient, whether
the current IP addresses were permanent {1.¢. predelermined
or preagsipned) or lemporary (L. assigned upon initiation of
the point-to-poinl communicalion).

In the exemplary embodiment, a firs1 user operating the
lirs! processing unit 12 is not required 1o be notified by the
first processing unil 12 that an E-mail is being generated and
seni 10 establish the point-o-poini link with the second user
at the second processing unit 22, Similacly. the sccond user
15 00l required to be polilied by the second processing uml
22 that an E-mail has heen received and/or 2 temporary 1P
address is sssociated with the second processing vail 22. The

processing upits 12, 22 may perform the disclosed point 3

lo-point Internet protocol amomatically uppn initation of
the point-to-point communication command by the first user
without displaying the E-mail interactions to either user.
Accordingly, the disclosed point-o-point Inieroet protocol
msy be tmnsparent 1 the vsers. Alvernatively, either of the
firat and second nsers may receive, for example, & briel
message of *CONNECTEON IN PROGRESS™ or the like on
a display of the respective oulpul device of the processing
onits 12, 23,

Afier the initinlion of cither the peimary or the sccondary
point-to-point Internet prolocols described above in con-
Junction with FIGS. 1-2, the point-10-point communication
link over the Internet 24 may be established us shown m
FIGS. 34 in a manner known in the an. For example,
referring 1o FIG. 3, upon receiving the <Connect QK> signal
from the second processing unit 22, the first processing uml
12 extracis the IP zddress of the gecond processiog unit 22
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and lhe session pumber, and lhe session rumber sent from
lhe sceond processing unit 22 s then checked with the
session pumber originally sent From the first provessing unit
12 to the <ConnectRequest> message as E-mail. I the
sessinn numbers sent and recsived by the processing unit 12
malch, then the first processing unit 12 sends a <Call> signal
directly over the Iniernel 24 1o (he second processing unit
22: ic.using the IP address of the sccond processing unit 22
provided 1o the first processing unil 12 in the <Connect UK>
signal.

Upon receiving the <Call signal. the sccond processing
unjt 22 may then bemin a ring sequence, for example, by
incicating, or annunciating to the second user that an incom-
mg call is being received. For example, the word “CALL"
may be displayed on the ouput device ol the secood
processing unit 22, The sceond user may then activale the
second processing unil 22 10 receive the mcoming call.

Referring o FIG. 4, alter the second processing uait 22
reecives the incoming call, realiime audio andf/or video
conversalions may be conducied in a manner known in the
art between the first and second users through the Intemet
24, for example, by compressed digital audio signals. Each
of the processing unite 12, 22 may also display 1o each
respective user the words “IN USE" 1o indicate 1hat the
point-tp-point communication link is established and avdio
or video signals are being transmitted.

In addition, cither user may terminate the poini-lo-poinl
communication Lok by, for example, aclivaling & lermina-
lion command, such as hy activating an [END] buion or
icoq on i respective processing unil, ceusing the fespective
processing unil 1o send an <End> signal which eavses hoth
processing units o lerminale the respective sockets, as well
a5 to perlomm olher cleanup commands and fupclions known
in the arl.

FIGS. 56 illustrate examples of display screens 36 which
may be oviput by a respective oulpul device of cach pro-
cessing unit 12, 22 of FIGS. 1-4 for providing the disclosed
peint-to-point Internel protocol and system 10, Such display
sereens may be displayed on a display ol a personal com-
puter (PCyor a PIDXA in # manner known in ibe art.

As shown in FIG. §, « first display scecen 36 includes a
status area 38 for indicaling, or example, a called user by
name and/or by P address o tlelephone number; a corrent
function such as €2; & currenl time; a curreni operating
stalus such as “IN USE", and olher control icons such as a
down arrow fcon 40 {or scrolling down a List of parties on a
current conference line, The operating stalus may include
such annunciators as “IN USE”, “IDLE", "BUSY™, “NO
ANSWER”, “OFFLINE"™, “CALL", “DIALING",
“MESSAGES”, and “SPEEDDIAL”.

Oher areas of the display screen 36 may include activa-
Lion arcas or 1eons for sclualing cormmands or enlenng data,
For example, the display screen 36 may include a sel of
icons 42 arrangec in columns and nows including digits (-9
and commands such as END, SND, HLD, ete. kor example,
the END and SN commands may be initiated as deseribed
above, and the I icon 44 may be actuated o place a
current line on hold. Such icons may also be conligured
substzntially simulate a welepbone handset or a cellular
telephone interface to facilitate case of use, as well as lo
simulate function Keys of 4 keyboard. For example, icons
Tahelled 1)-1.4 may be mapped to function keys F1-14 on
stundard PC keybourds, and 1cons C1-03 may be mapped 1o
perform ag combinations of fuaction keys, such as CTRL-
Fl, CTRL-F2, apd CTRI-F3, respectively. In addition, ihe
icons labelled L1-14 and Cl-C3 mav melode circular
r@.giuns which ymay simulate Jight c‘milling chodes (l,[i[)s)
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which indicute that lhe funclion or elemenl represenied by
lhe respeciive icon s active or being performied.
leons L 1-L4 may represent cach of 4 inos available fa the
caller, and icons C1—C3 may represenl conference calls
nsing at least one line ta connect, for example, two or more
pariies in a conference call. The 1eons L1-14 and C1-C2
may indicate the activity of each respective line or confer-
cace Jine, For example, as illustrated in FIG. 5. icons L1-1.2
may have lightly shaded or cotored circles, such as a green
circle, iadicating thit each of lines 1 and 2 are in use, while
icons [.3-1.4 may have darkly shaded or color circles. such
as a red or black circle, igdicating thai each of Lines 3 and
4 are oot in vse. Similarly, the lightly shaded cirele of the
icon labelled C2 indicates that the luncion corresponding to
°2 is active, ag additionally indicated in the stalus area 3R,
while darkly shaded circles of icons Jabelled C1 and C3
mdicate that sueh correspoading functions are ool acuive.
The icons 42 are used in conjunction with the status area
38. lFor example, using a mouse for inpul, & line that is in use

as indicated by the lightly colored cirele of 1he icon may be 2

activated (o indicate @ party’s name by clicking a right
mous: button for 5 seconds until another mouse click is
actuated or the [ESC] key or icon is actuated. Thus, the user
may swilch between muliiple calls in progress on respective
lines.

Using the icons as well as an inpul device such as «
mouse. a user may enter the name or aliag or 1P address, f
known, of a party (o be called by either manually enlering
the name, hy using Ihe speeddial feature, or by double
clicking on an entry o a directory stored in the memory.
such as the memory L6 of the first processing unit 12, where
thi directory cntres may be scrolled using the status arca 38
and the down arrow icon 4{).

once a called party is listed in the stalus area 38 as being

active on a line, the user may transfer the called pany 1o ¢

pnother Jine ar a conference line by ¢licking and dragging
the status area 38, which is represented by a reduced icon 46.
Dragging the reduced icon 46 to any one of finc icons L1-L4
translers the called parly n use 1o Lhe selected ling, and
draguing the reduced icon 46 10 any one of conlerence line
wons C1-C3 adds the called party 1o the selected conference
call.

Other features may be supporied, such as icons 48-52,
where icon 48 corresponds lo, for example, an ALIEX
commund to exit the communication facility of a processing,
unit, and tcon 50 corresponds (o, for example, an ALT-M
command lo minimize or maximize the display sereen 36 by
the cutput device of the processing unit, Icon 82 corresponds
1o an OPEN command, which may, for example, carrespond

lo pressing ihe O key on a keybourd, 10 expand or contract

the display sereen 36 1o represent the opening and closing of
a eellular telephone. An “opened” configuration is shown in
FIG. §, and a “closed” conliguration is shown in FIG. 6. Jn
e “opencd™ configuration, addiional features such ax out-
pul volume (VOL) contrels, input eucrophone (MIC)
controls, wavelform (WAV) sound comrols, elc.

The use of display sereens such as those shown in FIGS.
56 provided lexibility in implementing vanons {ealures
available o 1the nser. 11 s 1o be understood that additional
features such as those known in 1he art may be sepported by
the processiog unils 12, 22.

Allernatively. itis 1o be understood that one skalled in the
an may implement the processing units 12, 22 to hawe the
features of the display screens o FIGS. 3-6 in hardware: i,
a wired elephone or wireless cellular ielephone may include
various keys, LLDs, liquid erystal displays (1.CDs), and
touchsoreen actnatngs earresponding o the jcons and fea-
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tures shown in F1GS. 5-6, In addition, 1 PC may have Lhe
keys of a keybourd and mouse mapped to the icons and
features shown in FIGS. 5~6.

Referring 10 FIG. 7, the disclosed point-to-point lalemnet
protocol and systern 10 is inibaded a1 a first processing unit
12 for point-lo-paint Inicmel communications by starling
the point-to-point Internet prolocols in step 84: initiating the
primary point-to-puint Internet pratocol in siep 56 by sead-
ing a query from the first proeessing unit 12 10 the connee-
lion server 26; determining if the connection server 26 is
operalive lo perform the point-to-point Intemel prolocol in
step 58 by receiving, at the firsl processing unil 12, in
on-hine sarus signal from the connection server 26, which
may include the IP address of the cnllee or o “Callee
Off-Line™ message; performing the primary point-lo-point
Inteenet protocol in step 60, which may include receiving, at
the Hrst pwccss.ing upil 12, the IP address of the callee if the
callee is active and on-line; and initiating and pertorming the
secondary point-lo-point Internet potocol i step 62 if the
called party is nol achive andjor on-line.

Referring 1o FIG. 8 in conjunction with FIGS. 1 and 3-4,
the disclosed point-lo-point Internet protocol and sysiep 10
operates using the connection server 26 1o perform step 60
in FIG. 7 by starting the point-to-point nternet protocol n
siep 64; timestamping 2and staring E-mail and TP addresses
of logged-in users and processing unifs in the database 34 in
step 66; receiving a query al the connection server 26 from
a first processing unit 12 in siep 68 o determine wheiher a
second user or second processing unit 22 is lopged-in 1o the
Internet 24, with the second user being 649-2 specified, for
example, by an E-mail address; retrieving the 1P address of
the specified user [rom (he database 34 in slep 70040 the
specified user is logped-in lo the Internet; and sending the
retricved [P address to the first processing wnit in step 72 (@
eslablish point-to-point Internel communications with the
spegified user.

Referring 10 FIG. 9 in copjunction with FIGS. 24, the
discloser) secondary paini-to-point Inicrnet protocol and
system 1) operates at ibe firsl processing unit 12 1o perform
step 62 of Fite. 7. The disclosed secondary poini-lo-point
Internct protoco! operates as shown in FIG. 9 by starting the
secondary point-to-point Internet pratocal in step 74, gen-
erating an E-mail sipgmal. including, 1 session number and a
first 1P address corresponding lo a first processing buil in
slep 76 using the first processing unit 12: transmitting the
E-mail signal as 4 <ConnectRequest> signal 1o (he [ntemet
24 in step 78; delivering the E-mal signal through the
Internet 24 vsing a mail server 28 (o a second processing unit
22 in step 80, extracting the session number and the Hrst IP
address from the E-muil signal in step 82; transmitling ar
sending the session number and a second [P arddress corre-
sponding 10 the second processing unil 22 (o the hrsi
processing unit 12 throwgh the Internet 24 in step 845
verifying the sessian number received {rom the second
processing unit 22 1o step 86; and establishing a poiot-10-
point Internet communication link between the firsl process-
ing unit 12 and second processing unit 22 using the first and
seeond 1P addreases in step 88,

While the discloscd point-1o-poinl Internet protocols and
system bhave been parnticularly shown and described with
reference 1o the preferred embodiments, ji s undersiood by
those skilled 1p 1he art that various modifications in lorm and
detail may be made therein without departing from the scope
and spirit of the invention. Accordingly, modifications such
as those suggested above, but not limited thereto, ure (@ be
considered within the scope of the invention.
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Whal is claimed is:
1. A computer program product for use with o eomputer
system, (he computer systéim executing a Brst process and
operatively connectable 1@ a second process and a server
over o compuler network, the compuler program product
comprising:
u compuler usable medium having progrum code ¢mbod-
fed in the medium, the program code comprising:
program code for Iransmitling to the server a network
protocol address received by the first process fol-
lowing connection (¢ the compuler netwarks;

program code for ransmining, 10 the server, a query as
1o whether the second process is connected o the
compuler nerwork;

program code for receiving a network protocol address
ol the secnnd process from the server, when the
second process 15 connccted 1o the computer net-
work: and

program code, responsive W the nctwork pratocol
address of the second process, for establishing s
point-to-pomt communicalion link between the lirst
process and Ihe second process over Lhe computer
aetwork.

2. An apparatus for enabling point-10-point communica-
tons etween 4 firsi and g second process over 3 compte
network, (he apparalus comprising:

4 processor;

a nelwork 1nterface, operatively coupled 1o the processor,

for connecting the apparatus fo (he computer neiwork:

a memory, operatively coupled 10 the processor, for
staring a nelwork protocol address for selected of a
plurality of processes, each nemwork protocol address
stareel in the memory following connection of a respee-
live process 1o tbe computer nelwork;

mears, résponsive o 2 query from Lhe firsl process, for

determining the on-line sttos of the second process -

and for fransnulling a network protocol address of the
second process fo the first process in response 1o a
pnsiliw: determination of the on-line status of the
second process.

3. The computer server apparatus of claim 2 further
comprising a hmer, operatively coupled 1o the processor, for
ime siamping e network prolocol addresses stored ia the
MEMory.

4. A method lor enabling point-to-point communication
between a firsl process and 1 second process over a computer
netwark, the method comprising the seps of:

A. receiving and sioring into a compuler memory i
respective network protocol address for selected ol a
plurafity of processes that have an on-line status with
respesl 1o the computer network, cach of the nolwork
protocol sddresses recewved following conneclion of
the respective process 1o the computer nobwork;

B. recciving a query [rom the firsl process le determine
lbe on-ling &tatus of the second provess;

C. determining, the on-lige slalus of the sccond process:
and

. transmilting, an indication of the nn-lipe slatus of the
second process 1o the first process over the computer
netwaork.

5. The methed of claim 4 wherein «tep C Turther eom-

prises lhe sieps of:

.1 searching the compuler memory for an eolry relating
the second process; and

¢.2 retricving a network protocol address of the second
process In response (o a posiiive determmation of the
on-line status of the second Process,
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6. The method of clarm 4 wherein step 1) further com-
prises e steps of:

.1 (ransmitting, the nelwork protacol address of the
second peocess Lo the firs! process whea the sccond
process is delermined io step C o have a positive
on-line stalus with respect 19 the computer nerwark.

7. 'The method of dam 4 wherein sicp D lurther com-
prises the steps of:

d.l generating an off-ine message when the sccond
process is determined in step C 1o have a negalive
on-line status with respect to the camputer outwork:
and

d.2 transmilling the ofl-line message Lo ihe lirst process.

8. The method of claim & funher comprising the sieps ol

E. receiving 20 E-mail signal comprising a firsl network
protoce] address [rom the first process; and

F. transmitting the E-mail signal over the computer nel-
work 1o the sccond process.

9. The method of claim & wherein the E-mail signal
further compnses a sessionn numbers and wherein step
further comprises the step of:

[.1 transmitiing the session oumber and network protocol
address over lhe computer network to the second
process.

[0. Io & compuler sysiem, a method for establishing a
poinl-to-point communication Lok from « caller process 1o
a callee process over 1 computer netwark, the caller process
having a user interfice and being operatively connectable 1o
the callee process and a4 server over the compuler network,
the method comprising, the steps of:

AL proviting @ user interfaee element representing a firsi

communication ling;

B. providing a usor interface clomenl representing a first

callee process; and

C. establishing a point-lo-point communication link from

the caller process 1o the (irst callee process, in response
10 a user assoctating the clemem representing the first
callee process with the ¢lememt represeoting 1he Lirst
commumication line.

L1, The method of claim 10 wherein step € [lurther

comprises the steps of:

¢.| querying the server as o the on-line status ol the lirst

callee process process; and

¢.2 receiving a network protocol address of the first callee

process over the computer network from the server

12. The methad of claim 10 further comprising the step ol

D. provicing an cléement representing a scoond commiu-

nication line.

13. The method of claim 12 further comprising The steps

of:

E. terminating the point-le-point communication link
from the caller process o 1he lirst callee process, o
response 1 the user (lisn_&‘«'nciﬂll'_ng_ the elemem repre-
scating the first eallee process from the ¢lement repre-
senfing, the first communication Lipe; and

- estahlishing a differenl poinl-1o-point communieation
link from the caller process o the first callee process,
in response 1o the user associating the ¢lement repre-
senting the lirst callec process with the element repre-
seniing the second communication line.

14. The method af claim 10 funther comprising the sicps

of:

). providing a user interface element representing a
second callee process; and
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L. establishing u conlerence point-to-point communica-
fion link between the caller process and the first and
second callee process, in response lo Lthe user associ-
Ausg the element representing Ihe seeond callee pro-
cess wilh the clement representing the firs) commur-
cation line.

15. The method of claim 10 further comprising the step of:

F. cemoving the second callee pracess from the confer-
enee point-fo-point communication link in response io
lhe user disassocialing the element representing the
second callee process from the element representing the
first communication line.

16. The method of claum 10 further comprising the steps

ol

D. providing 2 wser inledace element representing a
communicalion line having a temporarily disabled sta-
rus; snd

E. lemporarily disabling s poinl-10-poinl communicalion
link between the caller process amd the first callee
process, 1n response Lo the user associating the element
representing the first callee process with the elemeni
representing the commuaication line having a lempo-
rarily disabled status.

17. The method of claim 16 wherein the element provided

n step D represcots a communication liae on hold status.
18. The method of claim 17 wherein |he element provided
e step D orepresenis a communication ling o mule s1atus.
19. The method of ¢laim L0 wherein the caller process
further comprises a visual display and e user interface
comprises a graphic user interface.
20. The method of claim 19 wherein the steps of estab-
lishing a point-to-point link as described in siep C is
performed in response o manipulation of (be graphic ¢le-
meols on the graphic user mierface.
21. A compuigr program product (or use willt a compuler
systenl comprising:
a computer usable medium having program code embod-
fed m 1he medium for establishing a point-1o-point
communication link from a caller process o a callee
process over a computer network, the caller process
having a user iniesface and being aperatively connect-
able (o the callee process and a server over the com-
puter network, the medium further comprising:
program code for generaling an element representing a
first communicetion ling;

program code for generaling, an element representing a
first callee process;

program code, responsive 1o a user associaling, the
element representing the {irst calle¢ process with the
clement representing the fust communication line,
for ¢stablishing 8 point-to-point communication link
from Ihe caller process 1o (he first callee process,

22, The computers program praduct of claim 21 whercin
Lhe program code for establishing a poinl-lo-powul commu-
nication link fusther comprises:

program code for querying the server as 1o the on-line
status of 1he first callee process, and

program ¢ode for receiving a network prolocol address of
the first callee process over the compuier petwork rom
the server.

23. A compuier program prodoct of claim 21 funher

comprising:

program code for generaling #n element representing a
second communication line.

24. The computer program product ol claim 23 funber

comprising:
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program codle, responsive to the user disassociating the
clement represenling the first callee provess Irom the
clement representing the Jirst communication line, for
termipaing he peini-lo-point communication ik
from lhe caller process (o the lirst callee process; and
program code rusponsive to the user associating the
clement representing lhe first callee process with the
element presenting the second communication line, for
cslablishing 2 dillerent point-to-point communication
link from the caller process to the first callee process,

25. The compuler program product of claim 21 further
unmprl:-‘-l I'Ig'.

program el far gcnom(ing an clement rcprcwcntihg a

second callee process; and

program code means, responsive 10 the user associating

the element representing the second callee process wilh
the elemenl representing the first communication line,
for cstablishing & conference communication link
between the calles process and the first and second
callee process.,

26. The computer progrum product of claim 25 lurther
comprising:

program code, responsive 1o the user disassociating (he

clement represenii g the sceond callee process from the
element representing the first communication lice, for
removing the second callee process from 1be conler-
ence communication link.

27. 'The computer program product of claim 21 further
comprising: '

program ¢ode for generating an clement sepresenting a

communication line having a temporarily disabled sta-
tus; and

program code, sesponsive yssociation of the element

representing the first cullee prooess with the element
represeniing the communication line having a wempo-
rarily disabled status, for temporarily disabling the
point-lo-poinl communicalion hink between the caller
pracess and the firs) calles process.

28. The compuler program product of ¢laim 27 wherein
Ibe eemmunicalion line having 4 lemparanly disabled slatus
comprises a communicaiion line on hold status.

29. The compuler program producl of claim 27 whes¢in
the commuonication line having 4 temporanly disabled stitus
COMPrises a communication line on muic status.

30. A computer program product of claim 21 wherein the
computer sysiem further comprises a visual display and the
user interface comprises a graphic user interface.

31. The computer program product of claim 0 whercin
the element representing the fiest communication line and
Ihe element representing the first callee process are graphic
clements and wherein the program code [or establishing 4
point-to~point communication link {from the caller process 1o
(be first callee process further compnses:

program code, responsive 1o manipulation of the graphic

clerenis on the graphic user interface, or establishing
the point-lo-point communication link fram the caller
process Lo the first callee process.

A2. A method of localing a process over a compuler
nelwork comprising the steps of:

A, matniaining an Internet sccessible list haviog a plurality

of selected entriex, each entry comprising an identilicr
and a cgrrespanding, Internet protocol address of a
process currenuly connecied to the Internet, \he Internet
Protaco] address added 1o the list following connection
of the process to 1he computer nelworks and

. in response lo identification of one of the list entries by

a requesting process, providing one of the identifier and
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lhe corresponcling Inlernet prolocol address of the
identificd eniry 10 the requesting process.

33. A method lor locuting processes having dynamically
assigned network protocol addresses over a compuler
network, the method comprising the steps of:

4. maimaining, in a comphler memory. ¥ nelwork seces-
sible compilation of ¢ntrivs, sclected of the cntrics
comprising & nefwork protacol addeess and a corre-
sponding idemtilicr of a process connected 1o the com-
puter network, the network protocol address of the
carresponding process asssigned 1o lhe process upon
connection 1o the computer network: and

b. 1n response w identification of one oI the gniries by a
requesting process providing one of the identifier and
the network protocol address 1o the requesting process.

34, The method of claim 33 further comprising the siep ol

<. modilving the compilation of entries.

35. The method of claim 34 wherein slep ¢ [unher
Somprises:

¢, adding ap enlry to the compilation upon the occur-
rence of a predetermined event,

36. The melbod of claim 35 wherein the predetermined
evenl comprises notificalion by a user process of an assigped
network protocol address,

37. Tbe method of claim 34 whercin slep ¢ further
comprises:

¢.1 deleting an entry Irom the compilation upon the
occurrence of a predetermined event.

38. A computer prozram product for use with a computer
system having a memory and being operatively connectable
over 3 computer nelwark o one or more compuler
processes, the compuier program producl comprising a
computer usable medium having program code embodied in
the medium the program code comprising:

2. program code configured (o maintain, in the computer
wemory, 2 aetwork accessible compilation of entrics,
selected of the entries comprising 2 network protocol
address and a eorresponding identifier ol a process
connected o the compuler network, the network pro-
1eeol address of, the corresponding process assigned to
the process upon conngelion o the computer network:
and

. program code responsive Lo identilication of ane of the
enlries by a requesling process and configured 1o pro-
vide ope of the identificr and the network prolocol
address lo the requesling process.

39 The computer program product of claim 38 furher
comprising:

¢. program code configured to modify the compilation of
cenlrics.

=
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40. The compuler program product of claim 39 wherein
program code configured o modily comprises:

¢l program code configurcd 1o add an cotry lo the
compilation upon the oceurrence of a _mcdcicrminud
cvent,

41. The compuler program product of claim 40 wherein
the predetermined event comprises notification by a process
of an gssianed nelwork prolocol address.

42. The compuler program product of claim 38 wherein
step ¢ further comprises:

¢.] program code configured to delete an eniry from the
compilalion upog the occurrence of a predetermined
event,

43. A computer program product for use with a computer
system, the computer system executing a first process dpera-
tively conpled over a computer network (o a second process
ond a scrver process, the computer program praduct com
prising a computer usable medium having computer (¢ad-
gble program code embodicd thercin, the program code
comprising:

1. program cade configured (0 aceess a directory database,
the database having a natwork protocol address for o
selected plurality of processes baving co-line status
with tespect (o the computer network, the network
protoco] address of cach respective process forwarded
10 the database following connection (o the computer
vetwork; and

b program codle responsive 1o one of the nerwork protoeol
addresses and conligured 10 establish a point-lo-point
communication link [rom the first process 1o the second
process over the computer nelwork.,

44, 1n a firsl computer process operatively coupled over o
compuler network (0 a second process und an address server,
a method ol cstablishing & poini-to-poinl communication
belween the first and second processes comprsing Lhe steps
of:

A. following connection of the first process 1o the com-
puler network forwarding lo the address server a nel-
work protoco] address al which the first process is
comnected 1o the compuier nelwork:

B. querying the address server as 10 whether the sccond
process is connected to the compuler aetwork;

C. receiving a actwork protocol address of the second
process from the addiess scrver, when the sccond
process is connected (o the compuler nelwork: asd

D. in response 1o the network protocol address of the
second process, extablishing a poini-to-point commu-
mication Link wiih the sccond process over the compuicr
nelwork
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

The patentability of claims 1-7 and 32-42 is conlirmed.

Claims 10, 21, 43 and 44 are cancelled.

Claims 11. 12, 14, 15, 16. 19, 22, 23, 25, 27 and 30 are ~

determined 1o be patentable as amended,

Claims 13, 17, 18, 20, 24. 26, 28. 29 and 31. dependent on
an amended claim, are determined 1o be patentable.

Claims 8-9 were not reexamined.

11, [The method of claim 10] fn a computer system, a
method for establishing a poini-to-point communication link

from a caller process to a callee process over a compitter

network, the caller process having a user imterface and
being operatively connectable to the callee process and a
server over the computer network, the method comprising
the steps of:
A. praviding a user interface element representing a first
cominunication line;
B. providing a user inierface elemeni representing a firsi
callee process; and
C. establishing a poini-to-point communication link from
the caller process o the first callee process, in response
te a user associating the element representing the first
callee process with the element representing the first
communication line, wherein step C [urther comprises
the steps of:
c.1 querying the server as fo the on-line status of the first
called [process] process: and
c.2 receiving a network protocol address of the first callee
process over the compulter network from the server.
12. The method of claim [10] /7 further comprising the
step of:
D. providing an element representing a second communi-
cation line.
14. The method of elaim [10] /7 further comprising the
slep ol:
D. providing a user interface element representing a sec-
ond callee process; and
E. establishing a conference point-le-point communica-
tion link between the caller process and the first and
second callee process. in response 10 the user nssociat-
ing the element representing the second callee process
with the element representing the first communication
line.
15. The method of claim [10] /7 further comprising the
step ol:
F. removing the second callee process from the confer-
ence point-to-point communication link in response (o
the user disassociating the element representing the
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o

2

second callee process from the element representing the
first communication line.

16. The method of claim [10] // further comprising the

steps of:

D). providing a user interface element representing a com-
munication line having a temporarily disabled status:
and

E. temporarily disabling a point-to-point communication
link between the caller process and the first callee
process, in response Lo the user associating the element
representing the first calle process with the element rep-
resenting the communication line having a temporarily
disabled status.

19. The method of claim [10] /7 wherein the caller pro-

5 cess further comprises a visual display and the user interface

comprises a graphic vser interface.

22. [The computer program product of claim 21 ] 4 com-
puter program product for use with a compuder systent con-
prising:

a computer usable medium having program code embod-
ied in the medium for establishing a point-to-point
commmication link from a caller process to a callee
process over a computer network, the caller process
having a user interface and being vperatively conneet-
able to the callee process and a server over the cam-
puter network, the medium further comprising:

program code for generating an element representing a
Sirst conmunication line;

program code for generating an element representing u
first callee process:

program code, responsive la a user associating the ele-
ment representing the first callee process with the ele-
ment representing the first communication line, for
establishing a point-to-point communication link from
the caller process to the first callee process, Jwherein
the program code for establishing a point-to-point com-
munication link further comprises:

program code for querying the server as to the on-line
status of the first callee process: and

program cade lar receiving a network protocol address off
the first callee process over the computer network from
the server.

23. A computer program produet of elaim [21] 22 further
comprising: program code for generating an clement repre-
senting a second communication line.

25. The computer program product of claim [21] 22 fur-
ther comprising: program code [or generating an elemen
representing a second callee process: and program code
means, responsive to the user associating the element repre-
senting the second callee process with the element represent-

, ing the first communication line, for establishing a confer-

ence communication link between the caller process and the
first and second callee process.
27. The computer program product of claim [21] 22 fur-
ther comprising:
program code [or generating an elemenl represenling a
commumication line having a temporarily disabled sta-
tus: and
program code. responsive association of the element rep-
resenting the first callee process with the element repre-
senting the communication line having & temporarily
disabled status, lor temporarily disabling the point-to-
point communication link between the caller process
and the first callee process.
30. A computer program product of claim [21] 22 wherein
the computer system further comprises a visual display and
the user interface comprises a graphic user interface.
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