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(57) Abstract

An apparatus (162) for establishing a voice call to a PSTN (140) extension (142) for a networked (150) client (102) computer, and
routing-the voice call off the network (150), is provided. In the first embodiment, the apparatus (162) comprises a storage medium having
stored therein a plurality of programming instructions coupled to an execution unit to execute the plurality of programming instructions
to implement a set of communication services facilitating the establishment of the voice call to the PSTN (140) extension (142). The set
of communication services include services for receiving a request from the networked (150) client (102) computer requesting the voice
call, determining the PSTN (140) extension (142) and controlling 2 computer telephony interface to route the voice call from the packet
switched network (150) to the PSTN (140) extension (142). _
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3. Background I nformation Nunmer ous advances have been nmade in
recent years in the field of telecomunications. In particular, the field
of internet tel ephony has energed as a viable technol ogy that i Lying
at an ever incWVe#H8P#dérate. Evidence of this evolution of intgFﬁggﬁﬂﬁﬁh
tel ephony is best characterized by the nunber of new products recently
becone available in the market. Products such as Cool Tal k by Netscape
Communi cat i ons Corporation of Muwuntain View, California; Internet
Connection Phone by International Business Machines of Amonk, New York;

I ntel .I nternet Phone (IPhone) by Intel Corporation of Santa Clara
California; hth@etlng by M crosoft Corporation, Rednond, WAshi ngton;

Quart erdeck WebTal k by Quarterdeck: Cbrporatlon of . Mari na Del
Rey, California; Tel eVox by Voxware |ncorporated of Princeto New Jer sey;
and’ VebPhone by NeESHERRMING A YOIGEGASh M i SLIVEEQAGHTER:Y1 A RIPGEEORT
representative of the current state of applications facilitating interent
t el ephony. Each of these products offers internet based voice
conmmuni cations with a tel ephone notif, between two users each using the -
sanme (or co -atlble) product on elther end of the internet connection. That
i's, the int ol ) X AN tchlng architecture for the system
while the conput er acts as the "handset”, or the audio interface. One
reason for the proliferation of these applications is a desire to push the
t echnol ogy of. thqgﬂggggggﬁgngmprovide a total conmunications tool. The

appeal to users is .that ur.rent | he. use of the internet
i This applxcat?on isa cont%mat&on-m-part o? copem?mg Lcatxon Nstn. 08/818,770

entitled "Method and Apparatus for Establishing a Voice Call to a PSTN Extension for a

Networked Client Computer” filed on TBD by Mojtaba Mirashrafi, et al. and commonly

assigned to the assignee of the present application.-

2. Field of the Inventjon
The present invention relates to the field' of telecommunications and, in particular, to a
method and apparatus for establishing and facilitating a voice call connection from a client

computer to a PSTN extension.

3. BackgroundT |
Numerous advances have been made in recent years in the field of .

_ telecommunications. In particular, the field of internet telephony has emerged as a viable
technology that is evolving at an ever increasing rate. Evidence of this evolution of internet
telephony is best characterized by the number of new products recently become available in
the market. Products such as CoolTalk by Netscape Communications Corporation of
Mountain View, California; Internet Connection Phone by International Business Machines
of Amonk, New York; Intel Internet Phone (IPhone) by Intel Corporation of Santa Clara,
California; NetMeeting by Microsoft Corporation, Redmond, Washington; Quarterdeck
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free of toll charges. Therefore, currently, a user of an internet phone
product may conmmuni cate with another user |ocated anywhere else in the
world without having to pay the long distance charges associated with

maki ng a tel S¥ROHE33E4| | using the public switched tel ephone HEYRBVKSSFPSTN) .
However, consuners expecting to conpletely.elimnate their |ong-distance
telephone bills through the exclusive use of internet tel ephony are in for
a di sappoi ntnent. As they shall soon discover, although innovative in their
own right, the current internet based tel ephony applications identified
above have a nunber of limitations which retard their acceptance as a
primary communi cations tool. One such limtation is that nmany of the

appl i cat i oNged TAGNSY Qliftbrdd2R Rroplich bf MaRh DEPREY, @ﬁﬁfoﬁubaﬂé&vo& g%}dx

same software pacKage, or conpatibl e packages and, therefore, provi
rel ati vel y Incopparatodpf anqemxeN@pémm and WebRhooe by hlst;neak&orpdnatmm dﬁocmf

devel oper o et EeBBh S Rpted kR ochE HRYR e Bpniahort q%ﬁlfrt?térﬁé}ﬁ{er%?ce

encoders (mﬂqﬂnnyy referred to as a "voice codec" or sinply a "codec" by
those in the teleconmunication arts) in the products Consequently, as a

result of the dEPFEpidheseomesets offswdntemathpsed Koiseremmuaicationsiwithratglepbenei ons
are. unabl e nld i REGAIAE uSE Bt ubiNg AHme (orSomphitid) phdill orofnlr AU Ene®" 2

disimlar applicat
internet connection. That is, the internet provides the “switching™ architecture for the system,

while the computer acts as the “handset”, or the audio interface. One reason for the
proliferation of these applications is a desire to push the technology of the internet to provide
a total communications tool. The appeal to users is that, currently, the use of the internet is
free of toll charges. Therefore, currently, a user of an internet phone product may
communicate with another user located anywhere else in the world without having to pay the
long distance charges associated with making a telephone call using the public switched
telephone network (PSTN). |

However, consumers expecting to completely éliminate their long-distance telephone
bills through the exclusive use of internet telephony are in for a disappointment. As they
shall soon discover, altﬁough innovative in their own right, the current internet based
telephony applications identified above have a number of limitations which retard their
acceptance as a primary communications tooi. One such limitation is that many of the
applications identified above reqﬁirg that both users have installed the same software
package, or compatible packages and, therefore, provide a relatively low level of
interoperability. One reason for this lack of interoperability between internet telephony
applications is that the developers of many of these products have incorporated different
voice encoders (commonly referred to as a “voice codec”, or simply a “codec™ by those in the
telecommunication arts) in the products. Consequently, as a result of the different codecs
used, many internet telephony applications are unable to recognize speech encoded (i.e.,

digitized) by a codec of a disimilar application.



This problemis alleviated for those products that are upgraded to conply
with energing tel ephony standards, such as International Tel econmuni catton
Union's (I TU) H 323 standard. However, other limtations rengi
exanpl e, anotW@POPE8Y t ati on associated with many of these p?g%ﬂ(é%%%%”t hat
they are tied to the internet, often requiring all users to access a common
server in order to nmaintain a directory of available users in which to
call. That is to say, many of the applications identified above do not

i ntegrate the packet swi tched network of the internet with the circuit

swi tched public switched tel ephone network (PSTN). Therefore, although a
conputer connected to the internet may communi cate wth another user on the
“internet, assunmiThs piBlendis@liBAhid BYithiGe ProdadtEiat &0 upgvadd 18 Bahplgakitron (or at
| east applications with conpatible codecs), these applications do not
support corfimgigingtelephopy standards; sychaes Injernationgh belecomapitnication Union's (ITEHd.B2%son

for this lig] ' ' I d Os.e: ciate.
compl ox t y SR, Wolkstel, SRie i dRGSTBRAR. RO ehilBRTa Ay ARRGFS Hiidnd,
packet sw twitethangbfubese préfiitts is shat theg aig tied corthid interatt, Ofenae@uiribd &l igttstonet i s

acconpl i shed by "breaking" the transmitted, data intq varyi ng-si.zed packages
(or " packet3€§Ss aicORERPT SEFVeR I qrgerdo manya A dirsqtory of avmlabls users pyvhich iy qalavi ng
t he variou ' Shiodl ihbdi# R4 ' ' . ny
Gi ven 11 o o Fig SRAFERRY tedpBialiphd il s M et MR phcpel ithed
dest i nat i ometwérk\of thesintepeet mithslecitehit dwitehted puibléc syvitchedtelephonematverk (REIN)at a.

L f t t hus data, f tly i h t wor k d th
2bi iy of iRt Aaet 3 cafb R p HURRmel med ARt Sufeonbe Bt
i n the net Ve the iferABO b BMindah&Y 4Fk BOE ubifg a @bmbroh ¥oRWark RAEpIREMYP(oK at 1E4E

I nter-conputer. comuni cation transactions involving non real- tine data,

t he abi | i t yappHcations sithicompatitde sodges), theseapplingtiensdeynopsippert sommypication with

per cei ved t . r is not a severe limtation and nay not even

be percei ve%u%gé{f%za e"?’eog‘p‘%%é system However, in a voice comrunication

transaction, theThaksspnfeqhisniadtation fsetaditp anddrstootby thoe wiad #pppeinkecthe Ny be

percei ved b% a user. At best, such delays are an _annO}/j ng inc.on\@gi ence. In
t dtive

practice, tIPERIRRENRS thepNperyorks Ataudrbto et dedpiemet is 2 paekst 3

I3at ency addfrkbtkWrhbt 18 46 S5 SdnfRudibAn BV thSffernet is accomplished by “breaking” the

transmitted data into‘vérying-‘sized packages (or “packets™), based primarilyon - -

communication content, and interleaving the various-sized packages to best utilize the -
bandwidth available at any given time on the internet. When the packets reach their intended
destination, they must be reassembled into the originally transmitted data. Loss of packets,
and thus data, occur frequently in such a network, and the ability of the network to
succesfully transmit information from one point in the network to another determines the
quality of the network. For inter-computer communication transactions involving non real-
time data, the ability to transmit packets and retransmit any packets that are perceived to have
been dropped is not a severe limitation and may not even be perceived by the user of the
system. However, in a voice communication transaction, the delay required to retransmit
even one data packet may be perceived by a user. At best, such delays are an annoying
inconveniexice. In practice, the delays actually can become intolerable, as the cumulative

latency adds up with successive transmissions.



In contrast to the packet switched network of the internet, the public
switched tel ephone network (PSTN) is a circuit swtched network. That is to
say that the PSTN assigns a dedi cated communication line to a user with

whi ch to conpV"2%%%88'4 el ephone cal |, wherein the user can uRGTPPYI1647
assigned resource of the PSTN in any way they choose, with the

under standi ng that the user is paying for the use of the dedicated resource
of the PSTN. While the circuit switched approach of the PSTN systemis not
necessarily the nost efficient systemin terns of call traffic (i.e., it
does -not meke use of the "dead space" common in a conversation), it is
relatively easy to ensure that infornmation destined for a particular user
is delivered, i tinsosttofliepack? Switclitddietireof tht fiterhd, e PMIRIsVilch&l

transacti on. Nonet hel ess, despite these en%i_ neering chal |l anges, a
few pr oduct'&ephors nghweorlydd ThD ixhcipuitswitchadnefwarkg That és toisay thatthe PSTNhe

i nternet. B ?ﬁgq : tion, of kensack, New
Jersey, cl aaIEQ to %FOE\‘}{% gaé"{ygfr?%tg g%&@éﬁ%&'ﬁ'ﬁ%%ﬁﬁ‘?F& q‘g?%?pg'?,‘ée- d
recei ve a pvhemin thelusertaah hitilize the RSiEhedresaned afithe RETNO b ahgaéR they dhOOR, @itht hese
products conpletely solve the problemof integrating the two networks. The
limtati onéf;%‘é'}‘{‘?‘?b%‘dﬁ’@&atmd’rsea‘pdf BRYIDEPT BRe uRe 9 W dedicatsdrrsaurce o RS TNt i on
sessi on.  Wivhild (he SRclf dvilfch L3k NP lecal of an
i nternet tel ephony enabl ed&fcilipipg%%ﬁégﬁ%&ser |§?‘??‘%§#ﬂé&g§%ﬂé’ﬁgg ggteéfgg t to a
Tel ephone K§¥siemén temg ateadidraffini.eoitdeescmit make use af tte “deddosphce’ comutoarin by

accessing (t,h 1 oar ccess ser.ver),.opgr.at by the devel oper
of “the i nt SoRAREnL IR I ey 36 BETRe e BimigRRE i e pppreular et is
t el ecomunideliverad) st siiplytphdvides ialdedictéd BRSO TOMBletBe RirdsAdoN. access server,

he/ she is pronpted for a destination address, which takes the formof a
PSTN t el ephone hPRBElessoflespite heseroingerng chalianges, 7 &vepmaunss hayaemerged Havi ng

provi ded t Rgnigy Mﬁ&v to%ﬁ%glﬁé HEPYEN é(ﬁhfe ﬁ&gt.%zg&b BrIdcs %L&%%L‘E‘z#%ﬂ%%m'r -

associated wth the Te one rimary server sone
det er m nes'Comprrationsd iHagkensackaNew dersey, titinofo rovitle acdmyputeralserenitiswhe wlilisy toi . €.,

servers w th the, har.dwar e/ sof en ary to vi de access _to the PST
i s closest Pt%6° f“i\%’ea%%??ng%“ﬁaﬁﬁ %’E§§%§§fﬁi‘t%’6'ﬁﬂ1 @%’ upgiely, Rang SR BASEE cal |- by)
routing th@rdd@b@l@h&méte%gédlvetthé pro8iRnPofhteB@fingdthe b REWBAS 2 TR BRINUFMS ON the

internet to the selected
perhaps best characterized by way of an example communication session.- With these prior.

art internet telephony applications, a user of an internet telephony enabled client computer.
initiating a telephone call to a Telephone handset launches the voice call from the client
computer by accessing a server (the primary access server), operated by the developer of the
internet telephony application that supports internet telecommunications. As the initiator
accesses the primary access server, he/she is prompted for a destination address, which takes
the form of a PSTN telephone number for an outgoing call to a Telephone handset. Having
provided the primary access server with the PSTN telephone number associated with the
Telephone handset, the primary server somehow determines' which server in a community of
similarly enabled servers (i.e., servers with the hardware/software necessary to provide access
to the PSTN) is closest to the destination address, and completes the telephone call by routing
the telephoﬁe call through a number of intermediate servers on the internet to the selected

server, which will actually place the voice call to the Telephone handset on behalf of the

' The manner in which the “primary access server” determines the “call originating server” is not known.
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server, which will actually place the voice call to the Tel ephone handset

on behal f of the ' The manner in which the "primary access server" -
determines the " call originating server" is not known.

. . §99/16847
4 WO O0B$I&nt conmputer, facilitating the voice cal FBetween the

client conputer and the Telephone handset. In other words, the user of the
client conputer is required to have prior know edge of the destination
phone nunber, which is limting in many circunmstances. For exanple, in a
situation where the user of the client conputer is engaged in a data _
conmuni cati on session involving a webpage for a corporate entity, the user
may Wi sh to speak with soneone in a "local office" of the corporate entity.

Prior art idlieat comipute]| fapiliciting shentdiczadall Gstwetethe ictiaztusmputEMdttﬁé Télbshoae nunber
for the "local office" of the corporate enti OVI ded by the us
e ol ent oM 1t ST o o e R RSGA P PR En oo

nunber for sm?] ésﬂﬁﬁion?fh%trcl ezﬁgr YhiEh fsq{nqaﬁgm?ﬁ@ta&umgmgt &f&wngﬁ%t&v

t he webpage, e user conput er nust up or ave
know edge ofituation where the yteich fithecliznt wmmttm lisenighgedpin a data aomnmppamesmn

l'y findi t h t t tel eph abl ed
deati hat | oriPHAARERTRRGECBr 8 POPRBCTD: e iE R Bafo Btk T AR 1 2

seem ngly c'hs&meffceﬂsme%@amd émﬂp%d?@ﬁnﬁaﬁwtae;sm%a?ﬁichﬁansqéqlﬁﬂa%amece
connection. One skilled inthe art will appreciate t there are a nunber

of char act etelephenesiupbier for they/ ‘Ioaapeffice’t mhqmqmty enfity bpproyided by deausecefithe.
For exanpl ¢ eh{‘éo?rﬁﬁ%?r% &d‘%ﬁo pHcE e ggon[% cQﬁ’.C{?‘ﬂ&e té\é%ﬁo%ﬁ r&B&I f‘éf(h% i35 the

nunmber of |n er ne e routers requir ointéerfa conmputer to
t he office™ of the corporate entity is not provided by the webpage, the user of client computer

must look it up or have prior knowledge of it.

- Additionally, while the prior art approach of simply finding the internet telephony
enabled server closest to the destination address may offer the simplest technical solution and
a seemingly cheaper connection, it does not ensure the quality of the voice connection. One
skilled in the art will appreciate that there are a number of characteristics which m'ay impact
the quality of the voice connection.: For example, insofar as the internet is a packet switched
network, as the number of intermediate routers required to interface the client computer to the
selected server increases so, too, does the likelihood that data packets containing voice
information could be Io.st or corrupted. The result of lost or corrupted data packets is broken
or garbled speech. Another factor affecting internet telephony communication performance is
the bandwidth available on the selected server. If, for example, the selected server is very
busy handling a number of other processes, the performance associated with each of the
processes begins to degrade (i.e., slow down), which may also result in delayed delivery of
data packets containing speech, which in turn results in user perception of poor quality. -
Therefore, while it is important to some users of internet telephony applicaiions to simply
keep the cost down,‘quality considerations must also be accounted for to enable internet

telephony to evolve into a viable communications tool.



sel ected server increases so, too, does the |ikelihood that data packets
containing voice information could be |lost or corrupted. The result of _l ost
or corrupted data packets is broken or garbled speech. Another factor
af f ecting i nt"¥P PRAY88Y4| ephony conmuni cation perfornance is tHHETAERUER: n
avai l abl e on. the selected server. If, for exanple, the selected server is
very busy handling a nunber of other processes, the performance associ ated
wi th each of the processes begins to degrade (i.e., slow down), which may
also result in delayed delivery of data packets containing speech, which in
turn-results in user perception of poor quality. Therefore, while it is

I nportant to sone users of internet tel ephony applications to sinply keep

the cost down, qu®,andedOnss R b MdtATNA UspardhsSPr EXabBisking B V6ide £4F o aPsafiabl e
internet tel ephony to evolve into a viable communications tool.

Thus, a neé&¥tepsionsios amgiwoskedeoligpicomptitenihpbis anensumbered By tis|linitations assogitasie -

call to a R -gr]?"! on for a networked client conputer that is .
unencunbere‘ﬁﬂ;gbgﬁe imtations associated with the prior art.  'SUWARY OF

THE | NVENTI ON In accordance with the teachings of - the present
I nventi on, met hod and apparatus for establishing a voice call to a PSTN
ext ensi on @W&Mnt ‘conputer, and routing the voice call off
o L o v . BN S i TR 8
conput er, &steblisbimgiarugicetvall Yapd BSTN skiensiéif fops netwerked client kpmputen pmdiiodting |1 n a
first enbo%en\%rilée’cafl rc])‘tafo earge%gri, i%%%ﬂeﬁ? Tna first embodiment, an apparatus for '
establishing a voice call to a PSTN extension for a networked client computer, and routing
the voice call off of the network, is provided. In a first embodiment, the apparatus comprises
a storage medium having stored therein a plurality of programming instructions coupled to an
execution unit to execute the plurality of programming instructions to implement a set of:
communication services facilitating the establishment of the voice call to the PSTN - - .
extension. The set of communication s;rvices include services for receiving a request from
the networked client computer requesting the voice call, determining the PSTN extension and -
controlling a computer telephony interface to route the voice call from the packet switched

network to the PSTN extension.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described by way of exemplary embodiments, but not
limitations, illustrated in the accompanying drawings in which like references denote similar
elements, and in which:

Figure 1 is a block diagram illustrating an exemplary communication system
incorporating the teachings of the present invention;

F iglires 2A and 2B are flow charts illustrating one embodiment of a method for
establishing a voice communication session between a client computer and a PSTN handset,

in accordance with one embodiment of the present invention;

6



a storage nmedium having stored therein a plurality of progranm ng

I nstructions coupled to an execution unit to execute the pIuraIity of
programmng instructions to inplenent a set of communication R
facilitating MOLOO8] ) i shiment of the voice call to the PSTN 6xX I’lSI on The
set of communication services include services for receiving a request from
the networked client conputer requesting the voice call, determning the
PSTN extensi on and controlling a conputer telephony interface to route the
voi ce call fromthe packet switched network to the PSTN extension. BRI EF
DESCRI PTI ON OF THE DRAW NGS The present invention wll be

descri bed by way of exenplary enbodi nents, but not limtations, illustrat ed
in the acconpan;&me&(ﬁi&larfgﬁv d:lthusnlauhgme’xﬂioﬂhﬁémeBa ﬂxetheﬂ@or&tstablﬁﬁinga

el ements, and in whic gure 1 is a block diagramillustratjng an
exenpl ary csislf?ﬁﬁ}ﬁlee%&qmn%%?mh?%%ﬁhsskav FoRPYtRANd dhr areplany ForpREnigAtioBe nt

I nventi on; Figures 2A and 2B are flow charts.illustrating one

enbodi nment 8?- a met hod for establishing a voice comunication session

bet ween a cli entFxgmrepMselblqykdnaraasﬂlmstmmtexempiaarcmmpdanmvwmdor;mmmg

embodi Ment Rl o Hing THe Bredeht S0 in:

Figure 4 is a block diagram illustrating the software architecture of the exemiplary
server of Figure 3, in accordance with one embodiment of the present invention;

Figures 5, 6 and 7 are graphical illustrations of alternate embodiments of Push-To-
Talk™ indicators for requesting a voice communication session, suitable for use in the
exemplary communication system described in Figures 1-4;

Figure 8 is a block diagram illustrating an alternate embodiment of 4 communication
system incorporating the teachings of the present invention; and o

Figure 9 is a block diagram of an Integrated Remote Access Server, suitable for use

in the example communication system of Figure 8.
DETAILED DESCRIPTION

In the following description, for purposes of explanation, specific numbers, materials
and configurations are set forth in order to provide a thorough understanding of the present
invention. However, it will be apparent to one skilled in the art that the present invention
may be practiced without the specific details. In other instances, well known features are
omitted or simplified in order not to obscure the present invention. Furthermore, for ease of
understanding, certain method steps are delineated as separate steps, however, these
separately delineated steps should not be construed as necessarily order dependent in their
performance.

Refex:ring now to Figure 1, a block diagram is presented illustrating an exemplary
communication system 100 incorporating the teachings of the present invention for

connecting a user of an internet teléphony enabled client computer with a user of a PSTN

7



Figure 2Cis a flow chart illustrating one enbodi nent of a nethod for
establishing a direct tel ephony connecti on between the client conputer and
;he_exenp!arXNSQ&HHgication system ~ Figure 3 is atﬂﬁgﬁvﬂﬁﬁ&&@m

il lustrating an exenplary conputer server incorporating the teachings-of

t he present invention; Figure 4 is a block diagramillustrating the
sof.tware architecture of the exenplary server of Figure 3, in accordance

wi th one enbodi ment of the present invention; Figures 5, 6 and 7 are
graphical illustrations of alternate enbodi nents of Push-To- Talk[err] :
i ndi cators for requesting a voi ce comunication session, suitable for use

in the exenplary comruni cation systemdescribed in Figures 1-4;
Fi gure 8 i sndpairtdel., tilephoambanisatls anduoiting the veice calidf of therimtathere Whikftha

conmuni cat i_on stemin rat, he teachi,ngs of ,the present invention;
and ‘ﬁsﬁ'ﬁﬁ%"@wf’%w@%&%@ﬁ“‘ﬁ?i’bb’ﬁrﬁ%‘fﬁfz ﬂ]’%?’i?ﬁ?&‘f’é‘é" Hisystemehas
Server, suiohalid desérdfitions & follow/YRoRSRINRH th ;e BRWill E5PrécPile YBHE Brellnt FhnHfish 8-

DETATLED DESCRI PTI ON . In the follow ng description, for purposes of
expl anat i ofs nad hisitedte this emhadimenteand may b alsa@rastied; with iatransh Gndiee ofthe fort h

in order t i der ' . he. nr i.nvention.
However, i"(t?n t\%&lﬁ\j aggog%%gﬁé%‘?a{hﬁg%gei Le?%qg%n%&'f%%e r?ﬁ}%ﬁ{;{in {lﬁuemgr esent

i nvent i on nelgphoee hamiséts)}ced Wit hout the specific details. In other

i nst ances, wel | knvvnfeatéjres are omtted or si ified in order not to

: ! . .
obscure the pref@hticiliisEae S‘ﬂb°WF‘Eth%lﬁ'?ﬁ?@?P“f§5|m£§’§@P%teGﬁﬂ@ the igaehings
certain ”EBhﬁl@_p?és@ﬂ%n%nﬁoﬂ%ﬂiﬁqgflﬁg ccﬂ'ﬁmgﬁigﬁfoﬂt\ﬁths‘; Wsery2P WY Gleb .s{e#%‘éxsﬁgér

separately delineated steps shou not be construed as neceSsarily or
dependent througheP ST @40 andinteoeet 150, is preseRtefl avithiarRysindor Tatk™Fiogtisrebyl web. ‘bl ock

diagramis_pre t il lustratin enpl ar I cation system 100
i Incgr por :B.tls gerfﬁ 'S]gléeé‘tﬁhlﬁ%‘sc°5’d’&egé€%p%§qﬁe ﬁﬁgﬂpﬁﬁ%{‘hﬁm%&fﬁ €ting a user
(7)f an i nt etrteiporRbERIR te tRRAMECH i pREint HITBRIGRE.gVbiidbepor $67) abfontariBaiN

)

determines an appropriate destination PSTN extension, e.g. the PSTN extension of telephone
handset 142, as well as an appropriate one of the community of internet/PSTN changeover
servers (e.g., bridgeports 162 and 165) to place the voice call to the PSTN extension and .
facilitate the voice call between the user of client computer 102 and the user of a PSTN -
endpoint (e.g., handset 142). In the context of the exémp].e embodiment, for differentiation
and ease of explanation, bridgeport 162 will be referred to as a page bridgeport, while the
selected internet/PSTN changeover server (e.g., bridgeport 165) will be referred to as a
changeover bridgeport. In one embodiment, the Push-To-Talk™ option is pre-associated
with bridgeport 162 by web server 128, and the determination of the destination PSTN
extension by bridgeport 162 is made in accordance with one or more attributes of web server
128, such as the identity of web server 128, and optionally, one or more attributes of client
computer 102, such as the zip code of the area client computer 102 is located. In altenate
embodiments, page bridgeport 162 is not pre-associated with the Push-To-Talk™ option, but
rather is selected dynamically by web server 128 '

Client computer 102, web servers 120 and 128, bridgeports 162 and 165, and handset
142 are communicatively coupled to each other by way of PSTN 140 and internet 150 as

shown. More specifically, client computer 102 is coupled to internet 150 by way of a direct
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endpoint (e.g., tel ephone handset), and routing the voice call off of the
internet. Wiile the present invention will be described in the context of

this exenpl ar er system based on the descriptions topEpikedesézhose
skilled in th‘éog&ﬁﬁ\%l | appreciate that the present i nvention&?s not

limted to this enbodi nent, and nmay be al so practiced with intranet (in
lieu of the internet) and/ or autonated/ conputerized tel ephony answeri ng
equi pnent (in lieu of telephone handsets). For the illustrated
enbodi ment, client conputer 102 incorporated with the teachings of the
present invention, while in data communication with a web. server, e.g. web
server 128, through PSTN 140 and Internet 150, is presented with a .

Push- To- Tat¢eneetidn to intemet sorviceqivodiden(BP) 123, Cli¥ns sompiitent02de ppupledrto IS 11
sel ects the Push:.IQ: Tal k[ err] option, .a ser i ted wi.th fh
Cononi ngs DOURESTAL SRR ol Rt et in TR s K DA R St drdsr i

det er m nes tnllesRRtcdRbAHIAL Tlitriabinpite PHRNn Sl d R AShaulat®ndembigatidal N
extensi on of tel ephone handset 142, as well as an appropriate one of the

communi ty GYIODEM} ¢rvicertantishownlrgupled to BEFN extension 14, Howeyere plient cargputeind
165) to pl | t ensi o .11 teat voi ce
cal'| bet weliy ohESIE 635F 112 whheb Kbyt oo RheA ol I el g,
endpoi nt  ( sucl.as cliei detputéA8. using retivork eoimxdond10! Adtetiativgly. e clighdmpater, for
differentiation and  ease of explanation, bridgeport 162 wl]l be referred to
as a page By disepsdirectiyfoppled puintegnet 45Q snch 35 elisnbeomnyteq 1A ypigedirest server
(e.g., bridgeRQtd, 4@5) Wi ll be referred to as a changeover bridgeport. In
one enbodi nent, the Push-To-Talk[err] option is pre-associated with

bri dgeport 162 Webwelyersd20end 128are acupledto internetr IS0nkvbuginconfiedtives tsdnidnat i on

PSTN ext ensj on brid ort 162 is ma i cordance w t.h re

attri but oo THE AHuehingEisine vEb s HFp st BR DTG P s RSN B o1
opt i onal | ySingin@lyObridgepérts?162/dnB 168 &f e pfdstif MiveRtidiPatt Bsupldddo imbinbt 139 t he zip
code of the area client conputer 102 is located. In alternate enbodi nents,

page bri dgtsengh cogrectigns i apd 46%.sBrdgepedsi16 and 165 ereralssrcowpled ta RSTBY 140
option, bupy £ahNGhnhRiciRbs BA&A 6T4RETEE Rbhebifoly. "B dE& 143 s chofled to PSTN 140
through PSTN extension 143 and communication line 144. - c o R
Communication lines 106, 115 and 144 may simply be plain old telephone service
(POTS) communication lines, although other types of communication lines may be used. - For
example, in the case of communication line 106, it may be an integrated service digital - )
network (ISDN) line, whereas in the case of 'communic':ati(m line 115; itmay bea T1 (1.533
Mbps) or an E1 (2.0488 Mbps) trunk line. In the case of communication line 144, it may be a
wireless cellular connection, a Personal Communications Services (PCS) connection, and the
like. .
PSTN 140 includes a number of Service Switching Points (SSP), Signal Transfer
Points (STP), énd Service Control Points (SCP) coupled to each other (not shown). PSTN
extension 104 1hrmigh communication line 106 is coupled to a "local" SSP, which in turn is
coupled to a number of other "local" PSTN extensions, including e.g. PSTN extension 113 if
ISP 112 is a "local" ISP served by the same SSP. In addition, the "local” SSP is also coupled

to an associated STP, which in turn is coupled to other "remote” SSPs. Each of the "remote"

SSPs is coupled to a number of "remote” PSTN extensions, including e.g. extension 143, if
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Cient corerter 102, web servers 120 and 128, bridgeports 162 and 165, and
handset 142 are communicatively coupled to each other by way of PSTN 140

and.i nt er net shown. More specifically, client conput '
coupl ed to wﬁ(g&{@?“ﬁo by way- of a direct Yerii¥oieder

8 : connection to internet service provi der (I1SP) 112. dient
conputer 102 is coupled to ISP 112 through PSTN extensi on 104,
conmmruni cation line 106 and PSTN 140. In other words, for the illustrated

enbodi nent, client conputer 102 includes a nodul ati on/ denodul ati on ( MODEM
devi ce (not shown) coupled to PSTN extension 104. However, a client
conputer nmay be coupled to ISP 112 through a network connection using a
network i nhmdsetddZiimt'remdte" banglsetzerved by af'reawig BSEr Akoﬁwultkngvmttmm
connecti on, t.ernativel nt. conput er so be directly

coupl ed to' qu fr%btmcl S & QU ﬁ“’afé’ﬁwé’ﬁ iptSFR9 eé’f'edﬂ'ég‘ﬁf?’rsﬁﬁteﬁ’l°f‘%ﬁm%g‘ﬁnect i on
118. varWi@ cﬁ@dt‘éﬁfngut%%owém Serde?Sarl lﬁ"ld?e‘kﬂﬁs%lrei&r | [AsRfefteibed SftidcNT OUGh
connections 122 and 13 Afthough not illustrated, web servers 120 and 128
may al so b@t@aﬁpman%ydomammnstm&] y, bridgeports 162 and 165 of the

present inventi 8hael h CtIO 164 and
167. Bri dgeportgg?f%& &%qﬁ%ggar%%dk §0 &Ol.fl.[:#e g‘esien{ gg‘%ﬁ !i@ S ahY

conmuni cat deseribédisegovi); dlichn Coritfifier 102 eintended ty reprieseniseiroddichtdgrycoTinitbaet t O
PSTN 140 thr OI.A gh PSTN extension 143 and, comruni cation |ine 144.

Conmuni cat P Pvmsabkéeomtea%temknm insthe Aty ABSXHPRIF AT Bich acemawrone
service (P on

| i nes may be use bﬁg‘?g{é@%ﬁ]éy&gﬁ °{1ﬂ’4gf’€£‘§g‘?g-3fgﬂ‘§ﬁﬁ%%?§§%'ﬁfm |ne li%géﬂ :
may be an amﬂle@eaﬁmn@wcessoemdn@adtwed by Intel Corporation of Santa Clara, CA or the

Alpha® processor manufactured by Digital Equipment Corporation of Manard, MA; a

number of audio input and output peripherals/interface for inputting, digitizing and
compressing outbound audio, and for decompressing gnd rendering inbound audio; a - ;..
communication interface for sending and receiving various data packets (including audio data
packets) in accordance with certain standard communication protocol,. suchas a V.42bis
compliant modem or an Ethernet adapter card; a windows-based operating system including
internetworking communication services providing support for Transmission Control . - .
Protocol/Internet Protocol (TCP/IP) (and other Intemét Communication Suite protocols) and
socket services , such as Windows™ 95 developéd by Microsoft Corporation of Redmond,
WA, a web communications tool such as Navigator™, developed by Netscape
Communications of Mountain View, CA; and an internet telephony application, such as the
above described IPhoneTM' developed by Intel Corporatlon

In one embodiment, the teachings of the present invention are incorporated in client
computer 102 in the form of a client application. In one embodiment, the client application is
a bridgeport driver. The client bridgeport driver may be made available to client computer
102 in a number of alternate means. For example, the client bridgeport driver may be

distributed via diskettes produced by a bridgeport vendor, or downloaded from a web server

* Note that it is not necessary for the internet telephony apphcatlon to explicitly support voice calls with
telephone handsets, as is the case with IPhone and many of the prior art internet telephony applications.
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network (I'SDN) |ine, whereas in the case of communication |ine 115, it may
beea T1 (1.533 Mips) or an E1 (2.0488 Mips) trunk line. In the case of -~
communi cation JhnReeddd, it may be a wireless cellular connect pgfyussdness7
Per sonal Conmuni cati ons Services (PCS) connection, and the I|ike.

PSTN 140 i ncl udes a nunber of Service Switching Points (SSP), Signal
Transfer Points (STP), and Service Control Points (SCP) coupled to each

ot her (not shown). PSTN extension 104 through comrunication line 106 is
coupled to a "local" SSP, which in turn is coupled to a nunber of other

"l ocal’™ PSTN extensions, including e.g. PSTN extension 113 if ISP 112 is a-
"l ocal" | SP served by the sane SSP. In addition, the "local" SSP is al so
coupl ed to efithedsidgemmireen@itP In nthier embaodiments) thesteachings efithe presediénvetitienase e

SSPs. Each of the "renpte" SSPs.is .,oupled to.a r,.of "renote” BSTN
ext ensi ons, “}cﬁﬁoﬁﬁF%BﬂB? g‘_owé?:_taé’ﬂ}ﬁr (B}H" ofgwg, ng fystem m(?chenft compqu' 1%2. or

9  ease of uhdéitafting, 4k refaming RERiptiondRMsSresefted AkhB ¥oritext bEiHe lcHent
SSP. As is well known in the art, internet 150 includes a nunber of

net wor ks i nbédgeparakivetiemoditaenter s, i nt er connecting the various client

COMPUL T, 10 =81ty R BBGREF BRI oS0 B L) 1

I nternet 150 may e n

| ncor por at edssbeiarliwigsthe brifigepofls 65taE prebdi Qiventivh, (EipsdpeernTBlankiulE yredescri bed
bel ow), client conputer 102 is intended to represent a broad category of
i nternet t eFREISA IO BREASFHE @ ERAGFAICEPIYLS HeB $ETVRISIRFIUGIAS £-BeComparate BFPSEXE | e of

such a COMPUGkes S b EWBririer? pFESEE QBtvES MW in B E Rty HikBBISE B e BruibttR
performance m croprocessor, " suc
computer servers may be employed as web servers 120 and 128, e.g. a computer server
equipped with one or more Pentium® Pro processors from Intel Corp., running Mircrosoft's
Windows® NT operating system, or a computer server equipped with one or more SPARC®
processors from Sun Microsystems of Mountain View, CA, running Sun's Solaris® operating
system. _ '

Similarly, ISP 112 is intended-to represent a broad category of intemet service -
providers. An ISP may be a "small” local internet access provider, or one of a number of
point of presence providers offered by a "large" ISP. It is also anticipated that ISP 112 may
be incorporated with an SSP of PSTN 140. Handset 142 is intended to represent a broad
category of conventional handsets known in the art, including but not limited to desktop
handsets, cordless handsets, and wireless handsets. No special features are required of
handset 142 for it to be called and connected to internet telephony enabled client computer
102, in accordance with the present invention. [As described earlier, handset 142 may also be
automated/computerized telephony answering equipment.]

Before we proceed to describe bridgeports 162 and 165 in further detail, it should be
noted that one skilled in the art of, for example, telecommunications, will appreciate that the
communication system illustrated in Figure 1, is significantly more complex than that which
is depicted. For example, each SSP of PSTN 140 may service thousands of PSTN
extensions, and there are numerous SSPs, STPs and SCPs in a common PSTN

implementation. Internet 150 includes well over several hundred thousand networks.

11



as the Pentiunferr] processor manufactured by Intel Corporation of Santa
Clara, CA or the Al pha processor manufactured by D gital Equi pnment -
Corporation of Manard, MA; a nunber of audi o input and out pug '

peri pheral s/ i WOPPHE for inputting, digitizing and conpressP YUY End
audi o, and for deconpressing and rendering i nbound audi o; a conmunication

I nterface for sending and receiving various data packets (including audio
data packets) in accordance with certai.n standard comruni cati on protocol,
such as a V.42bis conpliant nodem or an Ethernet adapter card; a

wi ndows- based operating system includi ng internetworking conmunication
services providing support for Transm ssion Control Protocol/Internet
Protocol ( TIdgeihk), PSTD 48t e interAbiesS06htefconied inllRdrs OF ciftnt bemplters asPve) and
socket services, such as Wndows 95 devel oped by Mcrosoft Corporation of
Redrmond, Weervgrsad¥pnsthelesh Fignre 4 does espturasynimbes ok ghe mpae telqvantcompdnentd ofiged by
Net scape CqusniGakl | = X s . | ephony
appl i cation, suc é]‘lréllks){.?t éaég%%gyg esgl_rhl}ggg%t?%ﬁtgﬁl‘ea{ag?%ﬁlpdgeévwé{egge%&%?m ‘Flifrel'

Cor por at i orl02, web serverl128,dniigepunsdi62eint 168, el liandsen 1 42) Suchithitlofe pkiHecEintthe

i nvention are incorporated in, cliegnt cio gter 102 in the formof a client
appl i cat i orf™ TR BREIGS HEORFESRRRinvention. Algoeiile ths presshtiinentian ig bing dgicrbed in
driver. Than&tdeal TablCierals ' ; Ik [

conputer 102 in a ggﬁl‘f)égrg of l%‘lar? ie]‘r{!?lsgitEl %E%ngﬁﬁ{nr@%?o?@#ﬁ@g%ﬁﬁg@isgﬂ%r

bri dgeport 138i asayillrhgyreasily @pparent ftgmetiie dessripiiakte folbesy, thoaqaeseatinigntian oray dgepor t
vendor; or froma web server .. rr] Note that..it is net
necessary fpg%\{\@{;uée)‘%ﬁﬁ ?’ BY (2Rt SPpWETcneaged ip Egt? F%)'ﬂmf'%'c%t%l Vi 3y W§8 pPor t

voi ce cal | s'infbt ferée?) ephone handsets, as is the case with | Phone and many of

the prior art internet tel ephon%/ applications. . .
10 Tumning now to Figure ZA, a tlow chart illustrating one embodiment of the method

steps of the present invention for establishing and facilitating a voice call to a PSTN -
extension for a networked client computer is shown. For ease of explanation, the methodof - -
Figures 2A-2C will be developed in the context of an example implementation, whereina
user of client computer 102 is engaged in a data communication session involving a webpage,
projected by web server 128, which incorporates a Push-To-Talk™ feature wherein the user
of the webpage may "push" a displayed Push-To-Talk™ button to cause a voice connection .
to be established with a local office, retail center and the like, associated with the web server,
enabling the user of client computer 102 to engage in a voice call with a user of a PSTN
endpoint (e.g., handset 142) located at the “local office”. [Those skilled in the art will
appreciate that the terms "push" and "pushing” are metaphoric descriptions of the action taken
by a user of the client computer. The action is in actuality accomplished, e.g., by the user
clicking a mouse button, upon moving a cursor over the displayed Push-To-Talk™ button.]
With reference to Figure 2A, the method begins at stép 202 with a user of client
computer 102 "pushing" the Push-To-Talk™ button projected with the webpage. As
described earlier, the Push-To-Talk™ button is pre-associated with a bridgeport, e.g., page
bridgeport 162. In one embodiment, the pre—associatioﬁ is accomplished via HyperText
Markup Language (HTML) elements embedded in the webpage, identifying the Uniform
Resource Locator (URL) of bridgeport 162, The HTML elements further specify that a Push-

12



of the bridgeport vendor. In other enbodi nents, the teachings of the
present invention are incorporated in the browser and/or the operating
system (OS) q{( %Ié&p} conput er -102. For ease of under st andi ngeri50/16847
remai ni ng desc?lp rons will be presented in the context of the client

bri dgeport driver enbodi nent. Except for the presentation of
webpages havi ng Push-To-Tal k[err] options pre- associated with the

bri dgeports of the present invention, web servers 120 and 128 are intended
to represent a broad category of web servers, including e.g. corporate
presénce servers and governnent presence servers, known in the art. Any
nunber of high perfornmance conputer servers nmay be enpl oyed as web servers.
120 and 128e-Ealig™ eventomptice inclusiingtbe URJLofpysbdemvier h28is ¢o b pasteddo Paget i um Pro

processors,f..om | ntel rp., running Mrcrosoft,s.\Wnd rating
system or de\%??r?B[}tﬁgr ng?’\}’é#'s%'ﬂ_ﬁ? bb@ﬁ UG hp‘g’ﬁﬁ'go_?f %?8%"8’?5‘6‘5’5’5& s
from Sun Mpgipeskst Brafisiissibi PritedoN (T ERY cofrectibn I¥temfor@dly eStabidhed beiweder at i ng
system Siml aré{, ISP 112 is intended to represent a broad category

of i nt er necliencomputep 1 @2/ andcpage briggeper 1A% and & messagappsting|thecRiishi Tor Eallddt
access providet,_ or. an f..an r of point of presence providers offered
by a "I arggygq?ﬁfen{'toaagegﬁ'%pg {ilgg'i pated that ISP 112 nmay be incorporated
with an SSP of R&diNe 14tktratdd RAbolimbaAd, in fespotkecthel Pitsh-TeDalRBeatentndiificatibn,
category of conventional  handsets known in the art, including but not

limted toPaesKidgsrerh ke ideatifics dself tosclieptoompwtes 102, provifing Fliend Comapiierdi02. No
ial f il | 1 ' he: d
speci al f el iRInRhfR: 5{%@*&8{) gg)n ?dé%g,b%?m 4he f-ﬂ"‘[‘P'c‘bnﬁéEthr?g%?dsL@gpd?ln

connected to I nternet client conputer 1 I n ‘accor dance
wi t h the pseskngthe retemtdatato cliég cdmputer Hacbyepagk badgephrld2.eln d2mbagimnehto be

t onat ed/ terized tel eph oy i ' t.] . .. Bef.or
e R et SRR RR S A B e R b o RRSER LT o e
noted that 1l eheSkfokh&Sor 8 aldd6iaftt twitf a PUsBITERAR™ Kuttoh PhscdlBINva X etvep $28. Wi | |

appreciate that the comunication systemillustrated in Figure 1, is

si gni f i cantMgre spacificallyythe JWRLefwebierven B &in alse rejumpd tocglientuompates k3. Foreach
"SSP of PSTN. L ice t i NSy, .
nurer ous. s ol GotEy MPHIRALT o akHRAK FERMART ROREhRRh BT © o

i ncl udes weliént@vidgeppetudrivat ofclivat eshnprhierd92nd net wor ks.
11

: Ne'xt; for the illustrated embodiment, client computér 102 identifies itself to page
bridgeport 162, providing page bridgeport 162 with its IP address and attributes. ‘For the
illustrated embodiment, the identification is performed by the launched client bridgeport
driver, by way of another HTTP ¢onnection. In one embodiment, the identification is also
made in the form of a call request to talk to a person, suéh as an agent, associated with web
server 128. In one embodiment, the attribute information includes a zip code for the area
client computer 102 is located. In another embodiment, the attribute information includes a
PSTN extension associated with client computer 102. In one embodiment, the URL of web
server 128 is also re-transmitted.

In response, page bridgeport 162 determines a destination PSTN extension for the
requested call, step 208. In one embodiment, the determination is based on attributes of web
server 162, é.g. the URL or the associated corporate name (if prov.ided) of web server 162. In
another embodiment, the determination is also based on attributes of client computer 102, e.g.

the zip code or the telephone area code/prefix associated with client computer 102. Inone
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Toget her, PSTN 140 and internet 150 interconnect mllions of client
conputers and web servers. Nonethel ess, Figure 1 does capture a nunber of

the.nore rel e\ggp{’{?%ﬂrponent s of a communi cation system nece;'s@'rv\%sgglg‘esﬂ/er

illustrate th el ati onship between client conputer 102,

128, bridgeports 162 and 168, and handset 142, such that one skilled in the
art may practice the present invention. Also, while the present invention
is being described in the context of client conputer 102 bei ng engaged in
data communi cation with web 'server 128, as will be readily apparert from
the description to follow, the present invention nmay be practiced with any
"client" conputer engaged in data comrunication with any "web" or "info"
server. embodifent) ipage bridgeport T620s equipped withf d PETN batérisionl databhsedbving tipne
enbodi nent _of the q§%Pod g%ﬁﬁs of the present .invention for establishing
and faci | i PEFFTRYY atnRsitesand AP Neytegsipainlprmation, for grriergling,the detgrpinationc n am¢

conput er i si&HAEmbEMIMAE S ridedirPI Rl Rbt eq KQRh APsTNUERsion A 2C

dW
wi |l be devel oped in the context of an exarrpfugﬁ? np{temant ation, erein a
user of cl detabasedmpequppetoith serdenyalipt dedess extagiand an-dioersanvicess(e.igo geogeaphicon

i | vi b ected by '8__which i t
s To. SaleReT fE ke fiPeSqk Sttt Fied 1 Bk e cetiimifilishs A aBie ghahon-a
di spl ayed RH& Beobeaphid dehiéd b MupBIRI™] QeveRPEEDYAV Rt THRFIMIRMIIF PRIt A EA.

established wth a |ocal office, retail center and the |ike, associated
with the web seliper determipingike dastination PSEN extensinn, ferdhe illutratadembadimeniage in

a voice call [ | 2 ogat ed at
the "l ocal "%weﬁf‘c%ﬁ. bﬁﬁ%ssegctss%ﬁ“ﬁg‘gewlé% ‘%&\‘)’m _°Ve§?3%§§%‘é‘?’§‘ﬁ%‘ﬁ1§f i
t er ms " pus hiteraePSTNI sliungep venseevenmiy alpidzepatt, dechas britigepos 165 (Hebaftact i on t aken

by a user of the client computey. The actjon is in. actuali accqonpl i shed,
e.yg., by t fRANgERYEr L}P?@Pﬂb =Wﬁﬁ%@qmﬂ°€dﬁsceﬁﬂbwow3w A q,ft et 358ad he

di spl ayed Busipsiar 144, Ktegg&épm selection is mak lhmfneé '%Eﬁﬂﬁﬁity%f'ﬁ%xggc}fp%ng,% vt he

d
met hod begins at step 202 with a user of client conputer 1 pushi ng" the
Push- To- Taktscabed mpretfulinbelow; drorakemtiodimant shevisbmayoity/of bdidgenortbart -ear | i er,

e
Hyper Text the "community"_ of bridgeports are "public” bridgeports deployed by a service company that
offers "bridgeport" service of the present invention, and subscribed by the corporation of web .
s;erver 128. Note that page bridgeport 162 may select itself as the changeover bridgeport,
either because of the selection criteria employed dictate the result, or by virtue of a singleton
community, i.e., page bridgeport 162 is the only bridgeport of the "community". For ease of
understanding, the remaining aescﬁptions will be presented in the context of bridgeport 165
being the selected changeover bridgeport. '

Upon selecting changeover bridgeport 165, for the illustrated embodiment, page
bridgeport 162 registers the requested call with changeover bridgeport 165, step 210. In one
embodiment, the registration reserves bandwidth on changeover bridgeport 165 for the
requested call. In one embodiment, the registration includes provision of the source IP
address of the voice call, i.e., the IP address of client computer 102, the source type (e.g.
H.323), the aestination address, i.e. the destination PSTN extension of handset 142, and the
destination type (e.g. POTS).
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Mar kup Language (HTM.) el enents enbedded in the webpage, identifying the
Uni f orm Resource Locator (URL) of bridgeport 162. The HTM. el enents further
speci fy that a Push- 12

To- Tal k[ err] vaveomssrot i ce i ncl udi ng the URL of web server 12@8CrRiseuwlose.
posted to page bridgeport 162. Thus, in response to the user's "pushing" of
the Push-To-Tal k[err] button, a HyperText Transm ssion Protocol (HTTP)
connection is tenporarily established between client conmputer 102 and page
bri dgeport 162, and a nmessage posting the Push-To-Talk event is sent to
page.bridgeport 162. For the illustrated enbodi nent, in response to
the Push-To-Tal kT[err] event notification, page bridgeport 162 identifies

the Push- To- cati on, | t 162 ide
| nternet pr of oCFRC FAlasiated ARG babe hifiertR TBS iptnes spanesaxrr, oo

upon sendi bgdgdpert165 t ¢liebécinguterd 02 SPtbviaRERUER comipateP YOPRSR thY pdganes br 162.
In one enbodi nent, the identification and provision of page bridgeport's IP

addr ess al 89p pHbridgrperti1atten 212an one embadimpet, where thamallgequiest ia gwde thaowegh
ith a Push: : t 0] 28._ Nore .
W a Push; ﬁq'ﬂ;%hﬁ&ﬁ[)%, stipla19 @lsgrzﬂlfﬁégﬁgﬂéltw ¥ rea&?rb Iéxloln‘rsﬁ.t comput er

specifically, the URL o b server arne
102. For t kmbodimest, thetidehtifindtinoi alserihcludds@rovision ofttle URIoo Al &Oserits 1 28 €Fh éhe

command for _startin t.he i ent _bridgepqrt driver on client conputer
102 Ernineny ot o e St B SRR changeatir bEdagpordiSS gl
| dent 1 esuictsrel bf wéb BAaR 18 bA3#PARL S Rentti Rl vaRge DI i dgeport 162

wth its |P address and attributes. For the ill'ustrated enbodi nent, the
i denti ficati on Nextpfor theriludrated enthodimant ctient competst 102 pldegsmaret call to

changeover bridgeport 165, step 214. In one embodiment, the net call is an H.323 call placed
by an internet telephony application. In one embodiment, step 214 also includes automatic
launching of the intemet'telephony application to place the net call, if an internet telephony
application has not been previously launched. For the illustrated embodiment, the automatic
launching is performed by the client bridgeport driver.

In response, changeover bridgeport 165 places a voice call to the PSTN extension of
handset 142, and bridges the net and the voice calls, step 216, thereby allowing a user of
client computer 102 to communicate with a user of handset 142. In bridging the two calls,
changeover bridgeport 165 digitizes and compresses inbound call signals received from
handset 142, and delivers tﬁe encoded call signals to client computer 102 via the previously
established H.323 connection. The compressed inbound call signals are decompressed by the
communication interface of client computer 102 and rendered by the internet telephony
application. Similarly, outbound call signals emanating from client computer 102 are
digitized by the audio interface, compressed by the communication interface of client
computer 102 and delivered to changeover bridgeport 165 via the H.323 connection, wherein
they are decompressed, and upon conversion, forwarded to handset 142. In other words,
changeover bridgeport 165 converts the voice information between PSTN and IP protocols
and delivers voice call information to/from handset 142 and client computer 102 until call

completion.
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driver, by way of another HTTP connection. In one enbodi nent, the
identification is also nade in the formof a call request to talk to a _
person, such as an agent, associated with web server 128. In one

enbodi nent, tweoesdssrs bute information includes a zip code fopctiisssassa
client conputer 102 is located. In another enbodi ment, the attribute

I nformation includes a PSTN extension associated with client conputer 102.
I n one enbodi ment, the URL of web server 128 is also re-transmtted.

I n response, page bridgeport 162 determ nes a destination PSTN extension
for the requested call, step 208. In one enbodinent, the determnation is
based on attri butes of web server 162, e.g. the URL or the associ ated

cor por ate nane ovi ded) ,of web, se yer ot her _enbodi ment, the

determ nation i %rp SETHEE 8D 85‘“&?’9%"6% i’gc?qeeemm W&?@eﬂﬂf IS¢ g. the

z 62 c Iogeog 2mshaea EAsman Qzﬁécﬁﬁe&%ﬂfeﬁﬂéﬁ'cﬁexﬁ%ﬁﬁﬁb@ £ amtchmfgeb@e%nﬁgé};eﬂt er

enmbodi nent 169 &gétﬂbhﬂhd@mbmgeom'iﬂdsemmGépbétﬂwnphlfa dl@qtmoelxm::s iwith cliettabase

hawngthe Yo Al d nfor[ra

per f or ni ng ‘?‘ﬁ@ﬁ% ]ésgr'?n%néstesgaﬁ B aﬁ'l%§ %’e er%gﬁil’aﬁlén?‘frhﬁg%wﬁailaﬁﬁrﬁort

162 i s not neguidirpedotinectiorswith efchRSHdY. eﬁ&tﬁﬂgaooauﬂmgqmsms rRales @@UI pped Wi th
services that access external on-line services geographi c | ocation

servi ces, HfiFERpgiop nopfagstablish pdized cweﬁ%ﬂaebetwr@naésrércamnmer b aﬂAﬁtSelisarrpl e
f -
of an on Lm FE&%‘EP&Q 1&%@&&&;@@%@%@; 8 hice cglﬂeeésoggg,{taysw\ﬁ 3

Corporatlono termning the I'nation STN
ext ensi on, désorlbctdmrller instep2B8@.d Additiodaliy i thogagseshwhedgdpengdovatiitidgeporc16s an

I nternet/ PSTN changeo server enbodi t.he nt er.net /| PSTN

changeover &} ‘ﬁr‘ﬁgyei}p{}?'}yﬂgﬁﬁ ‘E"“ﬁ' §ﬁed'1’\ CORIPYFY ‘353 éﬁr the l“'( bringronted,
through a number of intermediate servers throughout Internet 150), changeover bndgeport
165 also monitors the “quality” of the voice call. Any number of metrics known in the art
may be beneficially employed to measure the quality of the voice call, e.g. the number of
audio packets dropped within a predetermined time interval (Packet Error Rate), the signal to
noise ratio, the rise in the measured noise floor, .and the like. '

If qu'ality of the voice call is not monitored and the vbice call has not been"'ébmpleted,
steps 232 - 234, changeover bridgeport 165 retumns to step 230. However, if quality of the
voice call is monitored, step 232, changeover bridgeport 165 further determines if the quality
has reached épredetermined threshold and, in additl;on, whether the user of client computer
102 has previously rejected an offer to switch to a direct telephony connection with |
changeover bridgeport 165, step 236. If the measured quality level is in an acceptable range,
or the user has previously rejected an offer to establish a direct connection, changeover
bridgeport 165 returns to step 230. Otherwise, changeover bridgeport 165 prompts the user
as to whether the user would like to switch to a direct telephony connection between client
computer 102 and changeover bridgeport 165, step 238. If the user responds with an election
not to switch to a direct telephony connection, step 240, changeover bridgeport 165 returns to
step 230. ﬁowever, if the user responds with an election to switch to a direct telephony
connection, step 240, changeover bridgeport 165 causes a direct telephony connection to be

established between itself and client computer 102, step 242. Upon establishing the direct
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changeover bridgeport), where the requested voice call would be routed off
I nternet 150 and onto PSTN 140, step 210. The selection is nade fronra -
"conmuni ty" of bridgeports, to be described mor e fully bel ow.
enbodi nent o ﬁhunity" of bridgeports are "private" brrg ports
depl oyed by the corporation of web server 128. In another enbodi nent, the
"communi ty" of bridgeports are "public" bridgeports deployed by a service
conpany that offers "bridgeport” service of the present invention, and
subscri bed by the corporation of web server 128. Note that page bri dgeport
162 may select itself as the changeover bridgeport, either because of the
selection criteria enployed dictate the result, or by virtue of a singleton
comu nity, tdlephony eamectiom, clipapenver Brtdbepert 1 6% cantinyeshio fatijitme tite wficd dadl as
"comunity". F r e se of der st andi ng, the renai ning descriptions wll be
present ed Afsctiped é%?’%g’bridgeport 165 being t he sel ected changeover
bri dgeport. S:mnldr@off vadit ﬁcs&éprmcaﬁag&@ dYepstOREEhiked @ déi@midi8n to
i|lustrated enbodi nent page bri dgeport 162 reglsters t he requested cal
wi t h changesistdish brdrmqspomctlm Setwsereglient computerdi§@ andriteedt, therrocessiproceeds to

registratio erves andmﬁ th on chan ver epor 65 for the
Fequest od S4p PSE FRGETBERES A Hisel CbRESTERmeEd BN SPRetude pRsel & on of
the sour cedtdiind@slestaiisRh dirb&t cemicetos Bétiveen clRnt tek PORBSH etsgdvec! | ent

conput er 102, the source typaﬁée g. H 323), the destination address I.e.
the destinhrifigapondeR Escmsiep 238, dhe m%EEWCMQ“@HﬁWQqq@aﬂ@ét Whsthepn t ype

(e.g. POTS):hangeover bridgeport 165 proceeds to step 230 or to step 238 directly frorr}élep 228 will be

described in more detail below. ~
Turning now to Figure 2C, a flow chart illustrating one embodiment of a method for
establishing a direct telephony connection between client computer 102 and the PSTN -
extension associated with handset 142. In the context qf the illustrated embodiment, -
changéover bridgeport 165 provides a software to client computer 102, step 250. - The
software is a set of instructions containing information necessary to enable client computer
102 to establish a direct telephony connection with changeover bridgeport 165. Upop receipt
of the software by client computer 102, the software tears down the existing connection
between client computer 102 and the ISP currently in direct telephony contact with client
computer 102 (e.g., ISP 112), step 252. Having disconnected the prior connection, the -
provided software initiates a direct telephony connection to changeover bridgeport 165
through the modem of client computer 102, thereby eliminating any intermediate servers, step
*254. For the illustrated embodiment, the software is "equipped" with one of changeover
bridgeport’s PSTN extensions before.being' provided to client computer 102. Finally, once
the direct telephony connection from client computer 102 is established, changeover
bridgeport 165 logically "re-links" client computer 102 with the PSTN extension of handset
142, step 256, thereby allowing the previously established voice call to be re-connected
(although, it'should be noted that the physical PSTN connection between the changeover
bridgeport and the PSTN extension is never disconnected; rather, it is the data connection

between the client computer and the changeover bridgeport that is disconnected in favor of a
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Next, for the illustrated enbodi ment, page bridgeport 162 identifies
changeover bridgeport 165 to client conputer 102, providing client conputer
102 with the I P address of hop off bridgeport 165, step 212. In one

enbodi nent, Wodestthe cal |l request is made through an HTTP J&AHS8VIES step
212 al so includes closing the HITP connection. In one enbodi nent, the

i dentification also includes provision of the URL of web server 128. In one

enbodi ment, both the identification, i.e., the |IP address of changeover
bridgeport 165, and the URL of web server 128 are-provided to client
bri-dgeport driver. Next, for the illustrated enbodi nent, client

conputer 102 places a net call to changeover bridgeport 165, step 214. In
one’ enbodi gRRE elehhény 1 hn&dtbh). /18 af Alidinae dmbieRl, AEEreeonfect BRI May be

t el ephony application. In one enbodi nent, step 214 also includes automatic
| aunchi ng pre-installed onshendcompitepHidn g.gagsparicd client bridgepont@pplidatiomdescibed |, i f
an i nternet felephony application has not been previously |launched. For the
i || ustrated &tbodi ment, the automatic | aunching is perfornmed by the client
bri dgeport dri VRéturning now to step 228 9P Pitute 2B/iange embodikicht gitipgedvet Biidgepages a
voice call to the PSTN extension-of handset 142, and bridges the net and
the voi ce kednraceeds tostep238 dirpetive Withaut| fsgtimenitaring the qyplity|of Bretvoicsieplltifthe1 02
to comuni .10 i dsef. . Ldgi

changeovert ar i idRedRElast inpoEc ok iay ok 89hiholcl%all ) 68batGw an
recei ved facoeptitde tdsesholiid For exachplis lassumeshat itchae besmdizttnnired timit greajuslityofal i ent

‘conputer 102 vig the previously establ|shed H 323 connecti.on. The
conpr ess ed"q'?Po"&_ﬂ ﬁﬂ"ﬂ?iﬂe[wé‘f Efﬁg?té“ﬁ?"éi ‘B’é‘lfgnf)‘feé whey ﬁl‘?}"“ﬂ’? 3 TR FEHETS
interface Qhwedn fdlenCOMPter (e. g aiﬁﬂl&lrﬁﬁﬁé}%%n@é &ﬁﬁg&o@ér@rﬂ%&pt{rﬂ{e@%hony

application. Simlarly, "outbound call 'signal’s emanating from-client
conput er l1d@nggopentirgigeparttbsh pxaehds acediam number NacGiven thipexaopdal by t he

comuni catiogn.jintetface.of .cli.ent co ter and del j,ver,e 0 .chanaggover
br 1 dgepor (MorhingBE 2 onsl crBnken b TR SHere S FRiacleraly SO EHled B PO G 21
upon conveghahgdover Bdaapditiorh thdTaofhafinit4ef bridgesdri3pif tedctifal nhsgr@goVEer '
bri dgeport, 165 converts the voice informati on between PSTN and | P protocols

and del | velinermediate serers N, bebsrenn clionh compyterchf2 s shangeavep budgepert 163 exceetfput er
102 until Galkhang0dWek 6Lidg¥ort 165 will know, before the voice call has been established, that the 15

quality of the voice call will be below the acceptable predetermined quality level. :In one

embodiment, the number of intermediate servers is returned to changeover bridgeport 165
when page bridgeport 162 selects bridgeport 165 as the changeover bridgeport and registers
the vbice call with changeover bridgeport 165. In one embodiment, changeover bridgeport
165 preserves the inputs along with the registration information for use at step 228. In
another embodiment, bridgeport 165 may retain up to a predetermined number of “bid
responses”, which will include the number of intermediate servers, for a period of time
sufficiently long to ensure that if bridgeport 165 is selected as the changeover bridgeport, the
bid response information is available.

In an alternate embodiment, changeover bridgeport 165 proceeds to step 238 directly,
without having. first monitored the quality of the voice call, if changeover bridgeport 165 was
instructed to do so by page bridgeport 162 when page bridgeport 162 selects bridgeport 165
as the changeover bridgeport and registers the voice call. Page bridgeport 162 may select to

so instruct changeover bridgeport 165, based on a similar decision process described earlier
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Wth reference now being nmade to Figure 2B, one enbodi nent of step 216 is
illustrated. .-As the H 323 connecti on between client conputer 102 and
-changeover bTidge ort 165 is established, changeover bridgeport 165 47
determines i W ‘M‘f”?@ct connection with client conputer 102 i ECTYSHEI6847.
established,.if client conputer 102 and changeover bridgeport 165 are not
In direct connection with each other. If changeover bridgeport 165 makes
the determ nation not to establish a direct connection between client
conputer 102 and itself, changeover bridgeport 165 establishes and
facilFitates the voice call to PSTN extension 143 as described earlier, in
step 230. Additionally, in those cases where changeover bridgeport 165 is

not in dir gfithd @keRREEhaR8sS britkdpbrtqlsh Siikes MERELiG6n. LARermbfivefy, a%é‘e- cal |
I's being routed through a nunber of intermedi ate servers thro gﬁo t

I nternet 150dgependABasy de spbrasyeqibistso insrugied by wshiseryers] 28, throughaiaramyeterst  t he
voi ce call orhlied WG th0 Mﬁéhﬁﬁa@ﬁ%ﬂlﬂ o%h@?w%?&,s, tg_% éusqg’ﬁg-elﬁﬁ%gpgét},

y
enpl oyed to neasure e quality of e voi ce cal audi o
packet s dr pjxettdiiytwibsetvepl 28] eiagbeiarditedtiquelity PeshvEd-TAIRRE K@tonthatGhhdRaitR) -
the signal.tp noige.ratfio, the rise in the neasured noise floor, and the
li ke. includes a@%ﬂ'ﬁgtt{wbﬁef? lepiproEqputer) 102 wdth {hs ontionite eendyctthel veige calbyiae
call has ngHirf8esndeetid] ﬁ%eﬁire&hﬁﬁﬁ -2%%1: 234, changeover bridgeport 165
returns to step 230. However, it quality of the voice call is nonitored,

step 232, changbwuemary,pigelrddgepd$62,lin rdsponse ¢t £PushrBs Talk™ bvengtictifidation)as
reached a predeterm ned threshold and, in addition, wheiher the user of
client con%ﬂ'tc 7 '"fa{znaﬂg_ée'ﬁ‘i’%%/?*mgwe? E‘]“!ﬁ??%‘a ?‘%51 ‘Eﬁ‘?géimrf béSQM?}“‘iQS‘“&mHWr ect
tel ephony eCBHIREHArRD c,}uaﬁéko_eaadmgepﬂ%ndy, irfh@med to]tﬁespla&h?eﬂtg%ﬁn tlgéll kB

measured quality level is in an-acceptable range, or the user
pr evi ous| yclieaf eempierd§2 ofstablishes a PSTAcnpertion & the@ppropmate ESTNrextensiangadver

b 908001 i R B Bom PP v UEAREBIG B BRI, L2
t el ephony coineed atart'direétumelityt isveniia & direeticofinetfich BetwedhARECRYRutd 108 @R Or t
165, step c %ggeolv]::r tgrpdegeggr? £65r. e'l'sh%%r}fde? m\{a\lﬁ.ytbg p?er;ergledec(l:)zniat%ri]cally in the middle of the
call, at the discretion of changeover bridgeport 165 as it detects the quality of the voice call
dropping below an predetermined quality level. Alternatively, the offer may be presented at
the beginning of the voice call, at the discretion of changeover bridgeport 165, page - -
bridgeport 162 or web server 128. _ '
Note that except for the solicitation of the concurrence of the user of ciient computer
102 to switch to a direct telephony connection with changeover bridgeport 165, steps 204 -
206 are all performed automatically in response to step 202, without requiring any'
intervention from the user of client computer 102. In particular, it does not @uire the user of
client computer 102 to enter the PSTN extension of handset 142, nor the IP address of
changeover bridgeport 165. It does not even require the user of client computer 102 to know
this information. All that is required of the user is the metaphorical "pushing” of the Push-
To-Talk™ button projected by web server 128. Furthermore, it should also be noted that the
concurrence of the user of client computer 102 is not necessary. For example, in the instance

where the direct connection will be toll free, e.g., a local call, or the changeover bridgeport

has an “800™ access number, or the toll charge is to be borne by the web server, the Push-To-
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not to swtch to a direct tel ephony connection, step 240, changeover
bridgeport 165 returns to step 230. However, if the user responds with an
election to switch to a direct tel ephony connection, step 240, changeover
bri dgeport 18¥P004884s a direct. tel ephony connection to be estGHY ﬂgﬂz
between itself and client conputer 102, step 242. Upon establishing the

di rect 16
t el ephony connecti on, changeover bridgeport 165 continues to facilitate the ™ 3
voi ce call as described earlier, step 230. Simlarly, if back-n

st ep- 228, changeover bridgeport 165 nmakes the deternination to establish a
direct connection between client conputer 102 and itself, the process _
proceeds t TalktreputibAtn b epibedddiowids irect Eorled iRl soft iR Uh A lautbBtitlyof f ered the
opportunity to accept or decline to establish a direct connection between
client congstpblishes@alirgelcoppacter vith thehaggroperbridgemrt. From st ep 238, .:the

process procee | Lel. ] L d [t 165 |
D oceads {0 ot el B R b EH BR0E Ohtoe CHpHIRn D ARERY Bhatl o AR Riing
descri bed any aditionsletass donheztions with any numbed bfiwslg seiears 120 AridoA28e Ix 6thed - f | ow

chart illustrating one enbodi ment” of a nethod for establishing a direct
t el ephony VWeHscdienigiempuichd @hmay centinue soprowves webprees pfferekbypaeinsasyera #20 on

associ at edgyy fzgg&ﬂﬂéis"iﬁ.mtél&%usw SudBRirfeARL fBile GlnbdiEn Witiitahadt £45 fabod! ment

changeover bridgeport 165 provi a software ta client corr%uter 102, step
250. The sdfangeover brigaparel 650 fIniadditioniaithough thera ey be aguimbboofiiatemediatecessar y
to enable cljent .co 02 to establish a direc el ephon nnecti on
With chan g@kaéﬁ‘“éPﬁeggg@‘f&‘i C?‘Effﬁ?ﬁ"?"é’&égiﬂ‘mqé am& cltlentc mputzr lclﬁ,- -
changeover bridgeport 165 is the only server charged with supporting both the voice

connection and the H.323. connection, while the voice connection is transparent to the
intermediate routers. In other words, the information exchange between changeover:
bridgeport 165, through the plurality of intermediate routers of Internet 150, to client -
computer 102 will appear as normal data packets to the intermediate routers.

Returning now to the selection of a changeovér bridgeport described in step 210, page
bridgeport 162 selects changeover bridgeport 165 from a community of bridgeports:- In one
embodiment, page bridgeport 162 first solicits input on a number of call characteristics from
each bridgeport member of the community. The call characteristics may include the number
of intermediate servers (Is) required to connect client computer 102 with the respon'ding
bridgeport member, the toll charge (Tc) that may be incurred by placing the telephone call
from the responding bridgeport, the bandwidth (B) currently available on the responding
bridgeport, the number of PSTN connections (P) supported by the responding bridgeport,
service premiums (S), if any, charged by the responding. bridgeport, and so forth. In the

- context of the example implementation, one member bridgeport may respond with an
indication that there are no intermediaries between itself and client computer 102 which may
provide a higher quality of service, however, given its connection point to PSTN 140, there
may be a si gniﬁcant toll charge incurred in placing the telephone call to handset 142 from this

member bridgeport. On the other hand, another member bridgeport may réspond with a low
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of the software by client conputer 102, the software tears down the

exi sting connection between client conputer 102 and the ISP currently in.
direct tel ephony contact with client conputer 102 (e.g., ISP 112 stgg
252, Havi ng d™Q#¥§8%¢t ed the prior connection, the provided sBFTAHAL6
initiates a direct tel ephony connection to changeover bridgeport 165

t hrough the nodem of client conputer 102, thereby elimnating any
internedi ate servers, step 254. For the illustrated enbodi nent, the
software i s "equi pped” with one of changeover bridgeport's PSTN extensions
bef ore being provided to client conputer 102. Finally, once the direct

t el-ephony connection fromclient conputer 102 is established, changeover
bri dgeport bfi2hirealiubivitd a higret hitkBer of int@iNediaRBPALURE vdilldath il hflR t{&ﬂ&
extensi on of handset 142, s ep 256, thereby allow ng the previously

est abl i shedthyayigh @ lara¢ humberipé rqwterg,onnect ed (al t hough, ‘it ‘shoul d ‘be not ed

that the physical P ct.iion between the ch eover. hri ort d the
PSTN ext ensi on ?Ig aﬁgggérn?’g:g};tgghl uég?tggfr\ﬂﬁ%ﬁwg? ; P‘fgte%@g‘fﬂ?é‘ ’(étcégggﬁﬁéc(ﬁ n

bet ween t heMelric§CM)forgdh 6f theRébpbiding hridpepsty tiat Riréplenative bt blidgeports

di sconnected_.in favor  of a _. T ) - .

di rect tel ePigHjo establisk andhiayilitatg,thg yoige call besweensglisptsamnwter 108 andthandset 142.

connect Sof g libn E@Ys Q\emcfaﬁl?lé &%B%é\!laqgngghdﬁl) ic?l@t}la&QﬂPéLﬁMe@%fo Each of e part

of client bridgeport applicCation described earlier. e{urnlng now to
step 228 ofrebpopding bZiBgeport, wheremnhoblidgepért with sleedloarestiCNIlis digeiindd td &8 able to

pr oceeds torﬁ%iﬁ?ﬁé?ﬁg directly, without first nonitoring the quality of the

f 1 !
voi ce call,P _ ﬁéﬁgaéwersemqed é'éﬁB‘r'lti bg gated (he fRuatign (hjigmerely,dlustrative,
qual ity of e vRIE®inGRe hrt Wil hpdhécidte taVsiAtble alternative equations may be beneficially

employed to calculate alternative call metrics.

Ci, = Wi (L) + W(Te) 2+ =24 H(S) )
where: Is number of intermediate servers -

Tc - toll charge estimate
:available bandwidth on responding server
number of PSTN ports available on responding server

premium service charge

QUJ'UCU

weighting factor

In one embodiment of the present invention, the number of intermediate servers (Is) is
determined by each of the responding bridgeports from the community of bridgeports through
the use of a “traceroute” function, common to the UNIX network operating environment. As
one skilled in the art will appreciate, the execution of a “traceroute™ command by a bridgeport
will produce a result quantifying the number of intermediate routers between the execution
bridgeport and a destination address (provided in the command line). Accordingly, in one

embodiment, the execution of the command: “traceroute (IP_address)”, will return 2 number
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acceptabl e threshold. For exanple, assune that it has been determ ned that
the quality of a voice call drops below a predeterm ned quality |evel when
t he nunber of internediate servers between a client corrputerpé‘_ client
conput er 102YOM48814 changeover bridgeport (e.g., changeover K‘ES "E 16]) ¥
exceeds a certain nunber N2. G ven this exanple, notw thstanding the fact\
t hat changeover bridgeport 165 was originally selected as the "best"
changeover bridgeport fromthe "community" of bridgeports, if the actual
nunber of internediate servers N err] between client conputer 102 and
changeover bridgeport 165 exceeds N err], changeover bridgeport 165 will
know, before the voice call has been established, that the quality of the
voi ce cal |rewetdmdmebetmm&hadmmteadﬁeqmwmmempmnmw fevel .. In one
enbodi nent, the nurrber of interpediate servers is returned to changeover

bri dgepor tCOFBRNTiEAS Wk the S9pice addsess: reprssenied BeiPs @f?ségeport 165 as -t-he
changeover bri dgeReEhbas: eﬁtegﬁésttﬁ{a&#’tﬁe%ﬂ'cﬁgr %ﬁd’eﬁ%@%&\s@f

bridgeport 165. In one e odi nen angeover geport preserves t he
i nput s al orsponding bridgepoetdiysiccaasing a tolhfater tabit lsmredfmrthelsaspalﬂmgtlﬁmgé‘;ib& A

Sr Ty T et lEen ratg el Beicted Rorai 11 s Alrae e ehinaie ol s Pl or o
for a per I'p.dn@i dni d¥Bmateftbil ena@get Me:heﬁsgeaeyﬁm@g m@a&m;sd‘ne&g b aRRLEInakb s

sel ected as the changeover bridgeport, bi'd response information Is
avai | abl e.tclephone numlveaagam$t etoﬂa;hargehbumhm rif ponerof thperisraentsofithigidestination6 5

proceeds t th \V/ I.r.S n the quality

of the vm@eeglﬁ:oa na%% tgfr%l t\évh\? e&beé% #tﬁ%@& ra\}\t/ggab?ﬁsh"?}é{?@ z}r% do so by
page bri dgsﬁmate lslfeaxméte rlfpﬁg»evé}[ thei@ePo hit oh ik f€d cvde andthe tghoné ndhberas t he
changeover Btfl dgeport and registers the voice call. Page bri d eport 162 may

sel ect to REEHAMR d?werﬁa%%%?reasmaﬁlefﬁwn%@lswm dmalieragle; | o -

ggc' Si 0N REARRRRerEStht PRSkn? Hvkhtfth, the responding bridgeport may query the local SSP

(i.e., the SSP to which it is coupled) to ascertain a specific toll charge value. In such a case,
the communication between the responding bridgeport and the local SSP is conducted via an

out-of-band signaling protocol such astignaling System 7 (SS7).

Element tinati 1 jv 1 i
No Hit . $5 85§
Area Code Hit $ S
Area Code and PSTN Prefix Hit - 0

TABLE 1: TOLL CHARGE LOOKUP TABLE

In an alternate embodiment, page bridgeport 162 may also involve client computer
102 in the selection of a changeover bridgeport, by presenting the solicited responses to the
client computer 102, in either an uncondensed or a condensed format. Whether client
computer 102 should be involved in the selection process is a design choice, a trade off
between ease of use (without requiring intervention from the user of client computer 102) and

functionality (allowing the user of client computer 102 to veto or influence the selection).
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for the case where changeover bridgeport 165 nakes the deci sion.
Alternatively, page bridgeport 162 nay do so because it is so instructed-by
web server 128, through paraneters enbedded within the Push-To-Tal kﬁ{ﬂg‘é‘h}
button. | n ot W@ OXREBHS t he Push-To-Talk[err] button, project 8FFRS? -
server 128, may be a "direct quality" Push-To-Talk[err] button that

I nherently includes offering the user of client conputer 102 with the
option to conduct the voice call via a direct connection at a "direct
quality" {evel. In summary, page bridgeport 162, in response to a
Push- To-Tal k event notification, solicits inputs and sel ects a changeover
bri dgeport (e.g., bridgeport 165) froma "conmunity" of bridgeports. _
Changeover BeiwrtaR B tivo tistincd dholcs RADABet 6F Atehalt SATERbodimeAtsRffst #hich dbr OM
client computer 102, establishes a PSTN connection to the appropriate PSTN
ext ensi on anet dsviatifeem thescepd and spitit o5thg piresgnt invention. conput er 102 may be

of fered to have voi.ce cal | nducted a "direct..quality’. Level via a.
di rect connecti o%nﬁ%‘fg/\eb@r‘:d g%‘fa“une‘n"t&c}t“%ﬁ%ﬁ“%?c't?ﬁga%ﬁﬁa%ﬁ’&ﬁg?&% FX(BW%E%%ﬁé
165. The of i@ besRyedofib@l Sudhbitoddtt2idbepdr, it shéuld BendteditHabsifide thBearedbih  at
t he di scretlonbof éhangeov%rﬁﬁbgéggwort 165 g; |tt§ge%ects th% qualt_ltlthyl of

t he voi ce CcHFEMOEES) FCABTRBIY geperticthey mayal oRgtane be 2 pagediridgeport, while

Al ternatively,: -be : el ice
call, at ¢ netynk 36 Sl Bbo EPYBn A SERRRE AL SN GRGER Ay BimdBRBY o,
or web ser vedrveék2a8both the pageldod ehangedverbridgeport.0As Wilk bs ehdity spparentfrom thée
concurrence of .the user of client ter 2 toswtch to direct, .

t el ephony cS‘F?ﬁ"éB‘f‘?"SW_ lopy, Bﬁ%@&/g& iléggégﬁprfgﬁm‘gpgggc Era‘_’ZU’Sd R¥ith
al | perf or Mgt ARRletRbsdmidd kS PRAMEANE Boove ABscABEd brifigehSH FunkBSHA] [HuB L i Ny
intervention fromthe user of client conputer 102. In particular, it does
not requi r ecxpseted tut 2 bfidgdpogmaydwiipteguated ¥ith atherenvipmentia 2P8liply of renstren of
cvenr equi r BT eREmRS Vil R R ST T8 s RiEn i s i or mat  on. Al I
that is requiredTemidgtdwHFignres BRatd Aptwdbicok diddrampillastratiag ths hdrd\@arPdd-
To- Tal kT[erg{%jct buttlon gtr ojéect ed by web sterver 1__}3(28)!f ,gglrF&]hgrnore, dé[,s shoul d
al so be not EftWaie elemsats 06 AR BCFPATE COMPYIRSCIKSE uifable &\be eBPIRYEAAS 202 | S
not necessa amlt . A =P mﬁé ' o i on
will be tol FM?%eEg& e.g., e?' l%gg?i&?geid{‘%egﬁfa&e C lg%é%glgfeii?dﬁ}chgg‘g%@f&f has an
"800" accesmultipidprocessors 802a 1 3M2n antl aregory sulisystém 308 couplddyto phoeessobbisssi0dans,

the Push- Toaepicted. Additionally, computer server 300 is comprised of a second bulsg310, a third bus

312 and a fourth bus 314. In one embodiment, buses 312 and 314 are Peripheral Component
Interconnect (PCI) buses, while bus 310 is an Industry Standard Architecture (ISA) bus. PCI
buses 312 and 314 are bridged. by bus bﬁdge 316, and bridged to ISA bus 310 and processor
bus 304 by I/O controller 306. Coupled to PCI bus 312 are network interface 318 and display
interface 320, which in turn is coupled to display 322. Coupled to PCI bus 314 is computer
telephony interface (CTI) 324, PSTN interface 326 and SS7 Intérface 328. Coupled to ISA
bus 310 are hard disk interface 330, which in turn is coupled to a hard drive 332.
Additionally, coupled to ISA bus 310. keyboard and cursor control device 334, which in tumn
is coupled keyboard 336 and cursor control device 338.

CTI interface 324 provides the necessary hardware to interface exemplary computer
server 300 to telephony equipment, such as private branch exchange (PBX) equipment.

PSTN interface 326 provides the necessary hardware to interface exemplary computer server
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Tal k[err] button may be enbedded with direct connection software that
automatically establishes a direct connection with the changeover -
bri dgeport. It should al so be noted that the voice connection has
mini mal i mpa™C W84t abl i shing any additional data connecti dfd/UR%PR684hy
nunber of web servers 120 and 128. In other words, client conputer 102 may
continue to browse webpages offered by web servers 120 and 128, while

si mul t aneously supporting the voice connection with handset 142 via
changeover bridgeport 165. In addition, although there may be a nunber of -
intermedi ate routers in Internet 150 between changeover bridgeport 165 and
client conputer 102, changeover bridgeport 165 is the only server charged

wi t h suppgos towplaalify $fFS TN EcemaRBARR NS (N AT, Bt oFlp828) GAR&R tieORmalthi | €
the voice connection is transparent to the I nternediate routers. In other

wor ds, t heumpersf PSTNgommmurticatiga lipes intesfaced il be dwplemsniation dependang5, ¢ hr ough
th I [ Al . ' ' | { { l,i { t
105 w11 Adaichy, BERNTRRIALC U IAS ol BSP HasctWicel Buspmyiper ! ©

Ret ur ni ng frequenty (DTRIFS eddeilli ppogreds fandtionalitg,ovsich sliowtdepdsvimleakBliDB .i n st ep
210, page bridge ort 162 sel ects.changeover bridgeport 165 froma conmunity

of bridgeptHee’a qYP'?Fr%"‘E—?ﬁﬂB%I?‘&BﬂWSp FELY POV PDEESupPers focally orthe s
i nput on g, BieEbeExfhple i}c supplt A ChBEds HidnR the @ﬁb? eteﬁ}foﬁjm(%t menber  of

the community. The cal cteristics may 1 nclu e nunber of
i nt er medi &ogmnymicatioss (GSM) qodepiandatie ITTU-TCRARE L poitdohcodecs)the specifitfionifoh t he

respondi ng, bri dgeport menb he .t charge (Tc) that nmay be incurred by
bl a6 ng ¢ RERPAEERRnIY 74 Eple TP e YN FERAT I B G GRETERoRe: banchy dt h
(B) curremeleYordmahic@iIng Unibn i‘t@,%écﬁ$a9.nﬂidﬂ_§hri9[ SSiDRRRfate 31droMidebme of PSTN
connections (P) supported by the respondi ng brldg&fort, service prem uns

(S), if ahyrdwatedicgessaryyo intrsiape exnmpdary gompitersepsr 300 with PSENf tomktines (P-g-,hed
_ o o .
Gt an | SSPRERBEATRE S kP BRI Al B8 pTHHRF(e &' SSAFRSH betWRn PSTRG"

client congmoel eldfientsWiles ISSEESSP, SSP-STP, STP-SCP, etc.). In one embodiment, PSTN -
interface 326 is preferably an AG-T1™ (for U.S. implementations, while an AG-E1 ‘may be

seamlessly substituted for European implementations), while SS7 interface 328 is preferably
the TX3000™, both of which, along with their accompanying software drivers, are = - .
manufactured by and commonly available from Natural MfcroSystems of Natick,
Massachusetts. Otherwise, all other elements, processors 302*, memory system 308 and so
forth perform their conventional functions known in the art. Insofar as their constitutions are
generally well known to those skilled in the art, they ﬁeed not be further described.-

From a software perspective, Figure 4 illustrates the software elements of exemplary
computer server 300. In particular, exemplary computer server 300 is shown comprising an
application layer consisting of a Bridgeport Management Driver 402, Hop Off™ driver 404,
and other drivers 406. Hop Off™ driver 404, supported by Management Driver 402, optional
drivers 406, and abstracted service layer 408 implements the method steps of Figure 2 that
are the responsibility of the community of bridgeports (i.e., bridgeports 162, and 165). In this
respect, a chéngeover bridgeport appropriate configured may be referred to as a Hop Off™

bridgeport, in view of its incorporation of Hop Off™ driver 404,

* Hop Off™ is a Trademark of eFusion™, Incorporated of Beaverton, Oregon.
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provi de a higher quality of service, however, given its connection point to
PSTN 140, there may be a significant toll charge-incurred in placing the
t el ephone call to handset 142 fromthis nmenber bridgeport. On the other

hand, anot her WaQ#98814br i dgeport may respond with a | ow PCT/US99/16847
20 - _ toll charge, but with a higher nunber of internediaries
as the voice data will have to route through a | arge nunber of routers.

In any event, for the illustrated enbodi ment, page bridgeport 162
calculates a Call Metric (CM for each of the responding bridgeport that is
representative of the bridgeports ability to establish and facilitate the
voi ce call between client conputer 102 and handset 142. Equation (1) is an.

exanpl e of an eoppldepfice ABdrakRort BhyeH (SIS 40885 Fdn cwﬁfﬁhkm%fsgvs &@io

respondi ng bridgeport, wherein the bridgeport wth west
det er mi ned Sewvibes ‘ablhianzgepxem/&mlccmzb@gmeamn &m'mmHEeSmanang Servmlesélﬁj be
as_one. e I'n the art

WL apprectading ey R 18 e epbeptise s WOt i o B e T BeMY o ol 1 v
enpl oyed t OAﬁﬁicﬁMhﬁP:% eihg fdteifeeCRAPT)RD rw@hony Connection Protocol 422CFBENT | =
Werr] (1l elggtlt)lnter aecrer4 g S SEEE'J] 1226 eearl r xmt;r (Stregrrn{n]gs %otocol 4)128 and HTTP server 434.

Also shown in this "layer” are configuration management data 419 maintained by

management service 412, and codec services 426 employed by streaming services 416. The

driver layer is shown comprising SS7 driver 427, CTI d'river 429, PSTN driver 430 and

socket service 432. Data and control information are e:gchanged between these elements in

the fashion depicted. |

Within the context of the present invention, one purpose of SAL 408 is to provide an
Application Programming Interface (API) for all the available bridgeport and related services
in exemplary computer server 300. The API abstracts out the actual modules used for
providing services such as connection establishment (414), streaming and data exchange
services (416 and 418). Additionally, SAL 408 provides the common operation tools such as
queue management, statistics management, state management and the necessary interface
between the software services (i.e., drivers in the driver layer). SAL 408 is also responsible
for loading and unloading the appropriate drivers as appropriate.

Connection service 414 includes a connec;tion establishment and tear-down
mechanism facilitating the interconnection to the ?STN 140. Additionally, for the ilfustrated
embodiment, connection service 414 employs connection and compatibility services which
facilitate interoperﬁtion between communication equipment that support industry standards,
thereby allowing a variety of communication equipment manufactured by different vendors to
be benefited from the present invention. Connection services 414 include, in particular,
services for supporting standard video telephony, such as ITU-T’s H.323 video telephony,

and standard data communication, such as ITU-T's T.120 data communication protocol.

Examples of the connection establishment and tear-down mechanisms supported by
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wher e: S nunber of internedi ate servers Tc tol |

charge estimte B avai | abl e bandwi dth on respondi ng
server : . nunber of PSTN ports avail able on res&gndl ng
server WO 00/08814 g preni um servi ce charge PCT/USRP/16847
wei ghting factor I n one enbodi ment of the present invention, the

nunber of internediate servers (Is) is determ ned by each of the responding
bridgeports fromthe community of bridgeports through the use of a
"traceroute" function, conmon to the UNI X network operating environnment. As
one skilled in the art will appreciate, the execution of a "traceroute"
command by a bridgeport will produce a result quantifying the nunber of

i nt er medi ajomndctivh edrdich elyseen ih&lad@mﬁmgiaﬁ@s:bﬁingwswgsqrémhﬁcoﬂﬁgf DA 0N

address (provided in the conmand line). Accordingly, in one enbddi ment, the
execut i on flegtion, drinpmepneration,de pane but@ fovaddr ess)”, will return a-nunber

t2 ﬁe fes pondi ng %?e?‘ﬁg%gﬁ’?&tﬂkiiy l%s;%cnsirbnefo} A e?fa%g iw%ﬁhé gour;[q%nsentrs %hcgg iplto%gdef or
the real-time streaming functionality for the multimedia data. Once the connection has been
established between the connection points (i.e., PSTN, H.323, etc.), streaming service 416
will take over the management and streaming of data between the two connected parties, until
the connection is terminated. CODEC service 426 facilitates the above described
compression and transmission of inbound call signals from handset 142 as well as
decompression and transmission of outbound call signals from client computer 102.

Data service 418 is responsible for prdviding non real-time peer to peer (i.e.,
computer-computer) messaging and data exchange between exemplary computer server 300
and other Internet and perhaps PSTN based .applications. Sending messages to exemplary
computer server end-points (i.e., other similarly equipped bridgeports on the Internet) or other
servers within the PSTN is accomplished via data service 418. |

CTI services 411 service all communications énd automatic call distribution<(ACD)
necessary for Private Branch Exchange (PBX) based systems. SS7 services 410 service all
out of band communications with STPs and/or SCPs of PSTN 140.

PSTN driver 430 is equipped to accommodate particularized PSTN interfaces 326,
whereas CTI driver 429 is equipped to support particularized ACD and PBX equipment.
Similarly, SS7 driver 427 is equipped to support particularized SS7 interface 328.

Turning now to Figures 5, 6 and 7, graphical representations of alternate
embodiments of a Push-To-Talk™ .indicator for requesting a voice communication session,
suitable for use in the exemplary communication system of Figures 1-4, is shown. In Figure
5, indicator 500 is a binary prompt embedded in the HTML information for a webpage
projected by a web server (e.g., web server 128), and is selectively actuated by a user to
initiate a voice connection with a PSTN extension associated with a handset. In one

embodiment, indicator 500 is a Push-To-Talk™ button. In response to a user actuation of

Push-To-Talk™ button 500, a prompt 502 for location information is projected to the user of
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communi cate with the source address, represented by |P_address. In
one enbodi nent, an estimate of the toll charge is determned |ocally at the
respondi ng bri t by accessing a toll rate table stored og?hn

respondi ng brP%S@ﬁ%&Vﬁ An exanple toll rate table is depicted %?Sﬁ?11_
As illustrated in the exanple toll rate table of Table 1, an estinmate tol
charge is determ ned by anal yzing the conponents of the destination

t el ephone nunber against a toll charge hierarchy. If none of the elenents
of the destination tel ephone nunber match (i.e., hit) the elenents of the
toll rate table, a high toll charge estimate is returned. If, however,
there is a hit ‘on the area code and the tel ephone nunber prefix, a much

| over toll diear@enpaterd02nld silelenfodineS proBtes02 ndydew pufitHow sefcliss HAL €
enbodi ments of the present invention, the responding bridgeport may query

the local gSBpdetgrmned IpFEoB o8 Flyfatas andonairy logeiose) whereindbe nsexiisreguested

" apondi ng B e asare e of% ol Ui g e e UEre RIS RE R PERN

E)ie gnal i ng rin_ii_imatbd;]n, aua&l\ligﬁmagp?mqi_t is_ﬂgglr_ﬁ?/iﬂiearheée(x&g& Whic{lﬁneﬁﬁmﬁ%ltsaf to set the
stination, .g;jte feront chargctg}lslti\cl:se assgciategh w?tglgegtabl?sthingaang facilitatirlx e ol

$$ $3 AEE T g thegoisfea

Code and PSHNnéigh (&g Edst and call quality). In one efibodiment, call characteristi o4 1O-L
CHARGE LOOKD AR 8 [ uauty),, Inone ot e°elrr%'éafanecntaf“p?élétéér@r%!"ﬁéé%rt

162 may al saclhdesslidemembersiS06 and 588 whith 2rei selettinelsmhmiptlated by theausehafieny er

bri dgeport, r ting the.spli.cited resp s, ta the client conputer
Loz, 1 i 1B TOE ol et RaahERCO03 i hvavic: RerevmiE o nd
conput er 1Q3dnAdtich dudlity,iréspettwestl. i n the sel ection process is a design

choice, a trade off between ease of .useﬁgwi_thout requiring intervention
fromthe user ofAligrativelyeinfiguxe6, irpligates 680 i shewn sompiising Pusht BwTalk™ buttors er

(2)f2 client ogpgRll ?Jca&&?in?&n‘éﬁ&?pl%ﬁlpit 843, Li‘ﬁ’?&s%oﬁié% & 5 &LRVe selection of -

location information and the actuation of Push-To-Talk™ button 500, an additional prompt
504 may then be generated which allows the user to set the weighting of different
characteristics associated with establishing and facilitating the voice lconnection (e.g., cost
and call quality). In the alternate embodiment of Figure 7, exemplary indicator 700 is shown
comprising Push-To-Talk™ button 500, location information prompt 502 and call
characteristic prompt 504. In accordance with the coextensive selection of location
information and call characteristic information with the actuation of Push-To-Talk™! button
500, the establishment of a voice connection is initiated in accordance with the method steps
of Figures 2A-2c.

Turning next to Figure 8, one example of an alternate communication system 800
incorporating the teachings of the present invention is depicted. When compared with
example communication syste;n 100, communication system 800 includes an additional
network element, e.g., Integrated Remote Access Server (IRAS) 204. As will be described in
greater detail below with reference to Figure 9, IRAS 204 may be described as a common
network router endowed with CTI capability. In operation, page bridgeport 162 functions as
described above in communication system 100. However, rather than selecting a changeover

bridgeport (e.g., bridgeport 165), page bridgeport 162 provides the necessary bridgeport
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Bet ween the two distinct choices, a nunber of alternate hybrid enbodi nents
exi st which do not deviate fromthe scope and spirit of the present

i nventi on. Al t hough bridgeport 162 has been descri bed as a page

bri dgeport, MAMWIBHgeport 165 has been described as a changBel/E$16847
bridgeport, .it should be noted that since they are both nenbers of a
comunity of bridgeports they may, at one tine be a page bridgeport, while
serving as a changeover bridgeport at another tinme, or the bridgeport may
si mul t aneously server as both the page and changeover bridgeport. As wll
be readily apparent fromthe descriptions to follow, bridgeports 162 and
165 of the present invention can be practiced with conputer servers

Pr 09 aMed obiird) Fircfibds ikecite wiR I ehithel b A BAAEL: ifVARL, Sifte ulilihg! ¢ 1S |

expected that a bridgeport may be integrated w ot her equi pnen
vari ety of IRARZOH as thediTIdntenfariee Commuricationsystexe8ilemay prove BfhefiaiaBiibin aoost SO

forth. Tur.ni ng. now t.o Fi es nd.4 bl ock _di s
i1lustrati ﬁ‘g*‘“%°é“‘h‘é‘?%bﬁ“&ﬁﬁ’°§€#¢xﬁ§?‘g“‘§|‘ ﬁ%‘é‘!ﬁé%?‘%f eé}gn%ﬁﬁ jnterlaes 626
server 300 08857 fikdract 629 @ne MY EsFHyheRbAW SR BAVErs P rFisiaie 8laRdl7, AS

Il lustrated, exenplary conputer server :%00 I's conprised of multiple

pr ocessor s CompRnicatypwith FRA Bxiegepvark infsrface 61 8 0Bhusoimsiperition the wethod stephofs

304 as depig |yl | rised,of a second
bus 310, o e (eoiar eRainine EBTRUG IneRisblon fabuhih BRIMNR R RbesdedC 3T,
and 314 ar brifgapopl{t65)) wiisrein thecinhctionhlity of theehingeb¥dr briligtpen is hdidled byypags10 s
an Industr%.géeandqrg A&ﬁ%{ég&f{jyre (I'SA) bus. PCl -buses 312 and 314 are

bri dged by °HAeePBH1§f andiis ingopyRpEcation $HSEMRY- 310 and processor’ bus 304

by /0O controll F% HRloe LK and
d?/spl ay interf aggmg%? i cr?’ ?R‘ote E?ﬁlgﬁagp?:fo%%fz"é%@%gﬁ%n\é%(%ldtgﬁé&%gaﬁﬁéesg to
PCl bus 31&eiver GRAS)IML is pedserpérb nip ona embbdiment df The) préat infAGitin] IRAS 9G0cmaB 26
ohchrn + EEREREE] Biooeel S0 chPmaicali syasm S0 MRAS 204 eiliBliBg b2°C %0

which in turn’rs
hierarchy of collaboration services offered in conjunction with bridgeport 162 incorporated

with the teachings of the present invention. As illustrated in Figure 9, IRAS 900 is equipped
with at least one processor 902, but may include a plurality of processo_rs 902(n), coupled to .
memory subsystem 904 and input/output (I/0) controller 906 via bus 908. As depicted, I/O -
controller 906, under the direction of at least one of the processor(s) 902-902(n) manages -
network interface 910 and telephony intef_face 912. Networking interface 910 manages a |
number of interfaces coupling IRAS 900 to a packet switched network (e.g., Internet 150. In
one embodiment, networking interface 910 manages a plurality of T1/E1 interfaces 914,
ISDN interfaces 916, Ethernet interfaces 918, and the like. Those skilled in the art will
appreciate that each of the interfaces above has a corresponding set of software drivers (not
shown). Similarly, telephony interface 912 manages a plurality of CTI interfaces 920, POTS
interfaces 922, SS7 interfaces 924, and the like. Insofar as the description for each of the
foregoing interfaces and their respective drivers were described above in Figures 6 and 7,
they need not be described further here.

In sﬁmmary, communication system 800 illustrates that the physical bridging
functionality may be remotely located in IRAS 204, while the teachings of the present

invention are retained in bridgeport 162, wherein the combination of elements enables client
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Addi tionally, coupled to | SA bus 310. keyboard and cursor control device
334, which in turn is coupled keyboard 336 and cursor control device 338-
CTl interface 324 provides the necessary hardware to interface exenplary
conput er servaYOOWBSHo t el ephony equi pnent, such as private bPEHESE&*ange
(PBX) equipnent. PSTN interface 326 provides the necessary hardware to

I nterface exenplary conputer server i
23 300 to a plurality of PSTN communication lines (e.g., T1,
El or POTS), wherein the actual nunber of PSTN conmunicati-on |ines
interfaced will be inplenentation dependent. Additionally, PSTN intefface
326 provi des advanced DSP-based voice, dual-tone multiple frequency (DTM)
and cal | prQgapa&s 162 Rokdididate/withbolfaBortibiPpdtrieP14 7R Wit aasiddned Retwont ot ocol
and voice processing algorithns, thereby providing CODEC support locally on
the interf aR’}@.ﬂSléﬂgwésmbe  hispraehyead cellaberation servigeecomyensurstewitsthet em f or

Mobi | e Co | ' d U d ,
the spoct {1 Haiel s e HE Al ARpboPIGs, ks Cret e R UBSRCOr T i

and t he | ntieventibh iinatratéd incthe aainative einbodimdnisof Figues paad Figry 8 offeri | ar l vy,
SS7 interface 328 provides_the_ hardware necessarg/l_to I nterface exenplary
t

corrpu]'E e[) s eligamatispeplytions, tothe imitations of thesrior art pnablingrggollabeyplion sersion he .
ol emant o (e REEARER oAbt MO Ciahdrafion paninés gt 12 EEmAEAMERwERIAL Pt 10 X

i nterface 3kGErmmep spdtan atutihutespiAks dithtroniputer throkghShe usegzifeieinbhatatives, whil e
an AG El be, se substi t ut edeéarovguropean I npl enmentations), while

m |
SS7 i nt er{ AiEraishyof ollgparption gspjoss presen

While the method and apparatus of the present invention has been described in terms

of the above illustrated embodiments, those skilled in the art will recognize that the invention
is not limited to the embodiments so described. In particular, the present invention may
beneﬁci_ally be implemented in combination with other technology to accommodate a wide -
variety of communication needs. For example, in one embodiment, the Push-To-Talk™
service instead of being offered by the corporate web server, may be offered by an
independent third party. Accordingly, an intermediate third party server (or bridgeport) other
than the web server may “inject” a Push-To-Talk™ button into the information exchange
between the web server and fhe client computer which, when enabled, will initiate a voice ca_ll
to the local affiliate. In other communication environments, it may bé beneficial for the user
of the client computer and the user of the PSTN extension (who also has access to a
computer) to view common information on the computer displays while maintaining the
voice connection (e.g., a customer service, help desk, sales, etc.). In other embodiments, it
may be beneficial to provide customized call processing services to the communication
environment. Examples of such customized call processing services include providing an
automated call attendant service having specialized call processing features. Thus, the |
present invention can be practiced with modification and alteration within the spirit and scope
of the appended claims. Accordingly, the description is to be regarded as illustrative instead

of restrictive on the present invention.
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t he TX3000[err], both of which, along with their acconpanyi ng software
drivers, are manufactured by and commonly avail abl e from Nat ur al
M croSyst ens of hbtlck Massachusetts. Otherw se, all other elenent

processors 30¥29/988Hyry system 308 and so forth perform thei¥ 'ﬂﬁﬁﬁﬂﬂplonéx\\\

functions known in the art. Insofar as their constitutions are generally
well known to those skilled in the art, they need not be further described.
From a software perspective, Figure 4 illustrates the software el enents of
exenpl ary conputer server 300. In particular, exenplary conputer server 300
is shown conprising an application |ayer consisting of a Bridgeport’
Managenent Driver 402, Hop O f[err] driver 404, and other drivers 406. Hop
Of[err] driver TAfida mmﬂagpﬁtm@gﬁmmng%uwmm a Wiiide calldbnmtbicti¥e’ S
406, and abstracted service |layer 408 inplenents the nethod steps of Flgure
2 that arefi wﬂeﬂsxﬁ)mmmtma}’sﬁ?“ exignsionhas beemdessribed.i dgeport s (i
bridgeports 162, and 165). In this respect, a changeover brldgeport
appropriate conflgured may be referred to'as a Hop Off [eri] bridgeport, in
view of its incorporation of Hop Of[err] -driver -404. Jerr] Hop &f is a
Trademark of eFusion[err], Incorporated of Beaverton, CXegon.

24 _ The Service Abstraction Layer (SAL) 408 is shown
conprising SS7 services 410, CTl Services 411, Managenent Services 412,
Connection Services 414, Stream ng Services 416, and Data Services 418. The
protocol /service |layer is shown conprising Tel ephony Application -
Programm ng Interface (TAPI) 420, Tel ephony Connection Protocol 422, PSTN
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Data Interface 424, CODEC 426, Real Time (Stream ng) Protocol 428, and HTTP
server 434. Also shown in this "layer” are configuration management data
419 mai nt ai ned by managenent service 412, and codec services 426 e

by stream ng sWOPPEEI4416. The driver Iayer i's shown conpri si rrg'rsg? %/'&/er
427, CTl driver 429, PSTN driver 430 and socket service 432. Data and
control I nformati on are exchanged between these elenents in the fashion
depi ct ed. Wthin the context of the present invention, one purpose
of SAL 408 is to provide an Application Progra —erface (APl) for all
the avail abl e bridgeport and rel ated services in exenplar onputer server
300. The API abstracts out the actual m)dulﬁﬂ\“ “LII’T Elﬂdi ng services
such as con@%ﬁm@n establishment (414), str xchange
services (416 and 418). Additionally, SAL 408 p? ovi des the conmon oper ati on
tool s such as queue management, statistics managenent, state managenment and

t he necessa |lnt erface between the software services (i.e., drivers in the
driver | ayew 408 is al so responsible for |oading and unl oadi ng t he
appropri at eidri vans 9&3@99&9’%@% Connection service 414 incl udes

a connection establi shrrent and tear-down mechanism facilitati ng the
i nt erconnecti on #&torage nrdinn having mdthemahpyu'alftppf priograminting insatietibns; and

enbodi ment, conn e s copnection an atibility
servi ces whi ch fgrgllé* e Jmt e‘ﬁpg%g?glrg) %%’Pﬁ@'é’ﬁ 06 ‘gﬁf’f ‘%ﬂgl pment
that suppor brdgmintahfc)&nﬁﬁlaﬂdﬁﬁﬂﬁlenfehﬁﬁ%béét of tihidtcatio BEfvREY foR bstablishing and
communi cati gn, equi prent nmanufactured by different vendors to be bene ited

fromthe pr&RcHHgt "tgrﬁ/@m gH to =BH RN extension & client computen dnalieting & serpige frcul ar
services fo t ﬁghgig I K. 323

vi deo tel ep%eggv?%dév%?aﬁgar gg‘tow @g%ng C&B %deng %g}hgghﬁnj{gé‘?p‘gb‘ls 120
data communpespianse qfrapoffeoby a fereamntd estabdibh & Iwetce commahicativnasdsitl, Habrmifingand

t ear - down C supported, by )
o5 Thie wg)&ensxd%% accordanXe with one or more attributes of the server, and controlling a

computer telephony interface to route the voice call off of a packet switched network to the

PSTN extension for the client computer.

2. The apparatus of claim 1, wherein the computer telephony interface is located within

the apparatus and communicatively coupled with the execution unit via a bus.

3. The apparatus of claim 1, wherein the computer telephony interface is remotely

located, communicatively coupled to the apparatus via the packet switched network.

4. The apparatus of claim 3, wherein the computer telephony interface is remotely

located in an Integrated Remote Access Server (IRAS).

5. The apparatus of claim 1, wherein .
the event notification incldues identification information of the server, and

the communication services determine the PSTN extension in accordance with the

identification information.

-_
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connection service |layer 414 include opening and starting PSTN ports, call
control, DTMF colléction, and tone generation, to nanme but a few

Stream ng service 416 is responsible for i nterfaci ng with the conponents

t hat provi de W®@0/88 4 -t i me streani ng functi onal i ty for the nBCT/AUSBU#.dat a.
Once t he connection has been established between the connection points
(i.e., PSTN, H 323, etc.), stream ng service 46wl -take aover the
managenent and streami ng of data between the two ect ed artl es, until
the connection is terminated. CODEC -service 426 Uiﬁ ""’E’ ﬂ' t’ﬂl bove

descri bed conpression and transm ssion of inboun ont handset
142 as wel | as deconpression and transm ssion of out bound cal®l &i gnals from
client conput erThJc% aratusofcl?ngﬂ %}E?é’u){l ce 418 is responsible for providing
non real -t| me peer P . €., conput er-conput er) nessagi ng and data

exchange bet wedhe eormnpﬁxammnsmvmek firtheeinviede sodicafor proliding thé elieh€torapier
per haps PSTI\‘bbased Ilcaﬁ‘hons Sendi nessages .to exenp Iarﬁ conput er

server endPdR RSOk address g} the apparays, ‘PVC@&'GSﬁﬁéﬁP ﬁP?’Hﬁé’ﬁtﬁetcﬁ squesifrom
Internet) @ cw&rhesmﬁﬁée/ﬁ{cﬁxdmg ameayérﬂ%d&’é&%h%nasmaﬂe%ﬁb&@s St Qﬁért service
418. CTl services 411 service all conmunications and autonatic call
distri buthshml(ﬂmﬂ',‘[a)’ldnecessary for Pri vate Br anch Exchange (PBX) based

systens. SS7 seyvices 410. service_ a ouI band tions w_th STPs
and/ or SCPs of T Typjcation semceﬁ%‘fk‘? egggaapgn %{?Hugsig exisnsien Hat e
parti cul arinzechrddaddwitiofé bh6® o3 &fe mc\!lb&erd%ﬁb@ oﬂhé Ml%nté@:% wter, €qui pped to
support particularized ACD and PBX equipnent. Simlarly, S%? driver 427 is

equi pped to support particularized SS7 interface 328. Turning now to
Figures 5,76 a ; o ments of a
Push- To- TaI K[ erﬁ’f %P%%gtap%‘ga o{’%e%grg@%?sr’\%&gﬁ 1\‘/-'gtlmcn ?eﬁ%ﬁrﬁgﬂ% ®sessi on,
sui t abl e fssrvices dorisnli¢iting mpmyﬂomgnmmmmomatappﬂamyﬁmmfor Mogels@Bating, | S
shown. ure b, |nd| catqQr 500 .is a binary prompt enbedded in the HTM

i nf or mat i oﬁi‘ %Stteng 3 'Gjeé@?’éﬂ"l%fh%"% ’é?\ﬂ'tgrp%]@l grtensjpn, selestipgr  128)
and is selm&m@iﬂs aﬁémﬁ@&hay rHESEs th Plab&ihk vBicE cAll 6Thé th a
PSTN ext ensi on ass{)m at ed \Mthapga hand se? I n one gnboglhrrgﬁ'?fm!51 g%lggggpﬂ 500
i s a Push-igentifying fherselpctediapparatus)to theedisotomputer.a user actuation of -

Push-To- Tal k[ err] button 500, a pronpt 502 for |ocation |nforrrat|on IS
projected to the user of = 26

8. The apparatus of claim 1, wherein the commumcatzon services further includes

services for causing a packet based telephony apphcation to be launched on the client

computer.
9. The apparatus of claim 1, wherein the communication services further include
services for receiving a packet based phone call from the client compﬁter, placing the voice

call to the PSTN extension, and bridging the packet based and voice calls.

10.  The apparatus of claim 9, wherein the bridging services include services for

converting and delivering call signals between the client computer and the PSTN extension.

11.  The apparatus of claim 1, wherein the communication services further include

telephony services for cooperating with telephony equipment coupled to the apparatus.
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client computer 102. In one enbodi nent, pronpt 502 may be a pull-down

sel ection of predeterm ned |locations (e.g., city/state and country -

| ocations), wherein the user is requested to a selection of a |laocation
cl osest to thevoe®essid n response t. idi ng tml ocati on i nPEFNEIEH? an

addi ti onal pr.onpt 504 may then be ge \‘mg allows the user to set
the weighting of different char aﬁ@g‘r@{‘“‘“

5 ted wth establishing and
facilitating the voice connectio oL cBst “and call quality). In one

enbodi ment, call characteristic pronpt 504 includes slide nenbers 506 and
508 which are selectively mani pul ated by the user of client conputer 102 to
correspond to "weighting values" (Werr]) to be given to, for exanple, cost

and connect ijon quahith¥d fdr PRREMR! Voideall to a PSTN ellehSibR8dhMding, | n Figure 6,
i ndi cator 600 i s shown cgﬁpriﬁ% ng Push-ql'?)- Tal k[ err] but%{orll.gjo_o and | ocation

i nf ormati on pronf#) r&6ving an evsainmtiication frdne a cient cemputerdepeting the olend f

| ocation information and the actuation of Push.To-Talk[err] .button 500, an
add 1§ onal | SPBRBE SRS HRFE O BROHR WYATERET WP RIS W TR RICAIOR S By o
the wei ghting of (yidefefhiiiig the PETNIeREchSibh fifactsrdidedtifitondidr RS hituteslor g and

facilitating the voice connection (e.g., cost and call quality). In the
al ternate estwel aatht of Figure 7, exenplary indicator 700 is shown

nacar | enar act £ BRRgS & LapblubARepiily afaE iyl ' Rb B FRAC Y

sel ecti on ofvoiceed! focthe PRTNrermhsiom and call characteristic information with
the actuation of Push-To-Talk[err] button 500, the establishnment of a voice
connection is initiated in accordance with the nethod steps of Figures

2A- 2c. 13. Turhi HﬂtHgg)&tf clafin T5 GWeReifl cotRHi R BoRpREr talpitnky $RtB@1R (c)

conmmuni cation system 8 _
comprises issuing control commands to a remotely located computer telephony interface via a

packet switched network.

14.  The method of claim 12, wherein controlling the computer telephony interface (c)
comprises issuing control commands to a co_-located computer telephony interface accessible

via an operating system. T

15.  The method of claim 12, wherein

the step of receiving an event notification includes receiving identification
information of the server, and _

the step of determining the PSTN extension is performed in accordance with the

received identification information of the server.

16.  The method of claim 12, wherein

the method further comprises the steps of providing the client computer with a
network address of the apparatus, and receiving a supplemental voice call request from the
client compﬁter, including a network address and one or more attributes of the client

computer, and
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I ncorporating the teachings of the present invention is depicted. Wen
conpared with exanpl e comruni cation system 100, comruni cation system 800

i ncl udes an-addi tional network el enment, e.g., lntegrated Re

Server (| RAS)VOZ‘M’.”’AS will be --descrﬂ"béﬂ/i’n‘g—gTeat er ail b%&ﬁ%ﬁﬁif
reference to Figure 9, I RAS 204 may b \“ﬂmgmggcommn network router
endowed with CTlI capability. In operaﬂm s port 162 functions as
descri bed above in conmuni cati on system 100."However, rather than sel ecting
a changeover bridgeport (e.g., bridgeport 165), page bridgeport 162

provi des the necessary bridgeport )

27 control functions in accordance with the teachings of the

present i nvent itbeistepvof deternfinihg the PS TNRAERNEI04 isperfonfied Tikthirth @t dordeRice with
Conmuni cati on system 800, na r,oveqtizenef_i cial froma cost standpoint,

i nsof ar  as®5r%F HPEPD ei’ﬁ?‘dﬁ%é@"bﬁ&s Hieicliget computert er face 624, PSTN
interface 626 or SS7 interface 628 (and their acconpanying software
drivers) of Figures 6 and 7, comunicating with IRAS via network interface
618. Thus,1%n magthedhof ddim 12ewherdinghemsthod fifthguinelndés théistepsf 5 remai n t he
same with the %Xﬁggtion {gﬁ’t when referri n%ﬁto a changeover . bridgeport
(165), wher ei n “Phe P& HPPISSIOR PRSPT §10Te ARPAAUTAY 2B 0% OTFRIAGRHBERE i s handl ed by
page bri dompekteridifcd assodiateRABhd2hbiishite RO VSics dll 8 RhSHSTIE Bxt8kiGon;

Turning to Figure 9, a bl ock diagram of one exanple of an Integrated Renote

Access Server (SFIRABIE guefihe jpparawsasde plarsiths yeice pelbii theRS TN fexiensioysad ent
Systom 800 as FEAGYOR bopEetl Erseho tho REACMHERCe 1" 0 ' Sbor at ron
services offered in conjunction with bridgeport 162 incorporated
18. The method of claim 12, wherein the method further includes the steps of
receiving a packet based phone call from the client computer,
placing the voice call to the PSTN extension, and

bridging the packet based and voice calls.

19. A computer readable medium having stored thereon a plurality of instructions for
implementing a set of communication services for establishing and facilitating a voice call to
a PSTN extension for a client computer, wherein the communication services include services
for receiving an event notification from the client computer denoting the client computer’s
acceptance of an offer by a server to establis_h a voice communication session, determining
the PSTN extension in accordance with one or more attributes of the server, and for
controlling a computer telphony interface operative to rout the voice call off of a packet

switched network to the PSTN extension for the client computer.

20.  The computer readable medium of claim 19, wherein the services for controlling a
computer telephony interface includes services for controlling a remotely located computer

telephony interface accessible via the packet switched network.
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with the teachings of the present invention. As illustrated in Figure 9,

| RAS 900 is equipped with at | east one processor 902, but may include a .
plurality of processors 902(n), coupled to nmenory subsystem 904 and '

i nput / out put (WP rol | er 906 via bus 908. As depicted, |/RSVURIHIEM e,
906, under the direction of at |east—one—ef—the processor(s) 902-902(n)
manages network interface 910 and tel interface 912. NetworKki ng
interface 910 manages a nunber of int ;@i’i@ﬁﬂ”ﬂﬂﬂmw RAS 900 to a packet
sw tched network (e.g., Internet 150. L o , hetwor ki ng
interface 910 manages a plurality of T1/El interfdceg 914, |ISDN interfaces
916, Ethernet interfaces 918, and the like. Those skilled in the art wll
appreci ate tiat epRitofipuichfealislSmERGADIRRU 29 \ilerdin BRY LRIRLRG %ﬁéﬁ{n Qf
software drivers (not shown). Simlarly, telephony interface 9 nanﬁges a
plural ity ofcomputer tglephony inerfipeincldrsservicas fornvatolling a cGEkatediconfpares 924,

and the 1 keelehfiagfitee s LOSHRSET LPlRlOrgach of the foregorng

interfaces an it respectrve driv HF&scri bed above in Figures 6
and 7, they need not be described further here. In sumary,
conmmuni cation system 800 illustrates that the physical bridging

functionality nay be renptely located in I RAS 204, while the teachings of
the present invention are retained in bridgeport 162, wherein the

conbi nati on of el enents enables client

28 conputer 102 to communicate with col | aboration partner
142 at circuit switched network extension 143 via any of a hierarchy of
col | aboration services conmensurate with the identified systemattributes
of client conputer 102. Thus, the teachings of the present
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invention illustrated in the alternative enbodi nents of Figure 1 and Fi gur
8 offer alternative solutions to the [imtations of the prior art, enabling
a col | aboration session between a client conputer and a col |l aboration Y
partner that WROMSkfensurate with the determ ned system att PGP I8t he X
client computer through the use of the innovative hierarchy of h\\\ k
col | aboration services presented abovel/ 9 Wil e the nmet hod and o
apparatus of the present invention has been described in ternms of the above™,
illustrated enbodi nents, those skilled in the art will recognize that the '
invention is not limted to the enbodi nents so described. In particular,
the present invention may beneficially be inplenmented in conbination with
ot her technology to accommpdate a wi de variety of comunication needs. For
exanpl e, in one enbodi nent, the Push-To-Tal k[err] service instead of being
of fered by the :corporate web server, :may be offered by an i:ndependent third
party. Accordingly, an internediate third party server (or. bridgeport)
other than the web server nmay "inject" a Push-To-Tal k button into the
i nformati on exchange between the web server and the client computer which
when enabled, will initiate a voice call to the local affiliate. In other
comuni cation environnents, it-nmay be beneficial for the user of the client
conput er and the user of the PSTN extension (who al so has access to a
conputer) to view comon information on the conputer displays while
mai nt ai ni ng the voice connection (e.g., a cuggoner service, help desk,
sales, etc.). In other enbodigbnts, it may bepeneficial to provide
custom zed cal |l processing seryices to the ‘ ni catis@n envi ronnent ..

sar

Exanpl es of such customezed cdll, processing es i-cl ude provi di ng an

aut omat ed cal | attendanf serjvi havi ng spedi 8l gl | processing

features. Thus, the pres)ant i ol i th nodification

and alteration within e sdi®¥

Accordi ngly, the descrgg orn_i S [ P e instead of
v

restrictive on the pre
29
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Thus, a nethod and apparatus for establishing and facilitating a voice call
connection froma client conputer to a PSTN extensi on has been descri bed-

WO 00/08814 _ PCT/US99/16847,

2/9

CLIENT PUSHES A Push—to-Talk™
BUTTON PROJECTED BY A WEB  |~_202
PAGE.

v
PAGE BRIDGEPORT ASSOCIATED WITH THE
Push—to~Talk™ BUTTON IDENTIFIES

204
ITSELF TO CLIENT (AND LAUNCHES
CLIENT BRIDGEPORT).

v

CLIENT (0S OR BP DRIVER)
IDENTIFIES ITSELF 7O THE ~.206
PAGE BRIDGEPORT. |

Y

PAGE BRIDGEPORT DETERMINES THE 208
DISTINCTION PSTN EXTENSION :

y

PAGE BRIDGEPORT SELECTS A

CHANGEOVER BRIDGEPORT, AND

REGISTERS CALL WITH SELECTED
BRIDGEPORT.

]

PAGE BRIDGEPORT NOTIFIES CLIENT 212
OF SELECTED CHANGEOVER BRIDGEPORT.

Y

CLIENT (0S OR BP DRIVER) PLACES
*NET" CALL TO SELECTED ~ 214
CHANGEOVER BRIDGEPORT.

]

CHANGEOVER BRIDGEPORT PLACES
PSTN CALL TO HANDSET, AND ~_216
FACILITATES CALL.

FIG. 2A

e
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30 CLAIM5 W claim 1 . An appar atus conpri si ng: a
storage nedi.um having stored therein a plurality of progranm ng
i nstructions; and an execution unit, coupled to the storage mnmedi um

to execute tMWOQ08314] i ty of PCT/US99/16847,

3/9

228

GO T0 A
DIRECT CEJ,NNECTION

FACILITATE CALL ESTABLISHMENT AND MONITOR 230
CALL QUALITY IF CHANEOVER BRIDGEPORT NOT I~
IN DIRECT CONNECTION WITH CLIENT COMPUTER.

QUALITY BELOW
A PREDETERMINED
NO /MEASURE & USER HAD NOT
PREVIOUSLY REJECTED
OFFER TO SWITCH
TO DIRECT
CONNECT
7

PROMPT USER TO DETERMINE
IF USER WANTS TO
ESTABLISH A DIRECT -t

CONNECTION TO CHANGEQOVER

BRIDGEPORT

BETWEEN CLIENT COMPUTER

ESTABLISH A DIRECT CONNECTION]  ,,,
AND CHANGEOVER BRIDGEPORT. |

FIG. 2B
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progranm ng instructions inplenmenting a set of conmunication services for
establishing and facilitating a voice call to a PSTN extension for a cli.ent
conmputer, including a service for receiving an event notification fromthe
client conput Oﬁné'ﬁﬁ’("l ng the client conputer's acceptance of En/B¥P&%4py a
server to est-ablish a voice connunicatignéfession, determ ni ng the PSTN
extensi on in accordance with one or moré/atributes of the server, and
controlling a conputer tel ephony interface to route the voice call off of a
packet switched network to the PSTN extension for the client conputer. 2.
The apparatus of claim 1, wherein the conputer tel ephony interface i's

| ocated within the apparatus and comunicatively coupled with the execution

unit via a bus. 3. The apparatus of claim1l, wherein the conputer

tel ephony interface is renotely | ocated, conmunicatively coupled to the
apparatus via the packet sw tched network. 4. The apparatus of claim
3, wherein the conputer tel ephony interface is renotely located in an

| nt egrated Renote Access Server (I RAS). 5. The apparatus of claiml,
wher ei n the event notification includes identification information
of the server, and t he conmuni cation services determ ne the PSTN

extension in accordance with the identification information.
31 .

PROVIDE CLIENT COMPUTER
WITH DIRECT CONNECT  |~_250
SOFTWARE -

'

TEAR DOWN CONNECTION .
FROM CUENT COMPUTER 10 f~_252
CURRENT ISP

!

ESTABLISH DIRECT CONNECTION
FROM CLIENT COMPUTER T0 |~_254
CHANGEOVER BRIDGEPORT

!

RE—LINK CONNECTION 256
TO VOICE CALL [

<>
~ FIG. 2C

SUBSTITUTE SHEET (RULE; 26)



6. The apparatus of claim1, wherein t he conmuni cati on services
further include services for providing the client conputer with a network
address of the apparatus, and receiving a supplenental voice call reguest

fromthe cli &Y BMfuter, including a network address and or& Groaps? \ \
t

attributes of the client conputer, an% t he conmuni cati on services
performsaid determ nation of the PST {2 ension further in accordance wi
one or nore of the included attributes of the client computer. 7. The ™,
apparatus of claim 1, wherein the comunication services further include
services for soliciting inputs fromone or nore other apparatuses on one or
nore operating characteristics associ ated with establishing the voice call

to the PSTN extension, selecting either itself or one of the other
apparatuses to place the voice call to the PSTN extension, and identifying
the sel ected appargtus to the client conput e% 8. appar at us of
claim1, wherein t'ﬁ'%ﬁom"runi cation services Rurther |&@) idg services for
causi ng a packet bas lEl efPon the client

t el ephony applicati on?t 0_be |

conput er .. 9. The apparatus of gla)l m 1] ghe e onmuni cati on
services further include sprvices frf eceisi a patcket based phone call
fromthe client conput er, bl aci ng t he voi'C(g I to, STN ext ensi on, and
bridgi ng the packet bagge\pnd voi ce caj¥s™S , [he apparatus of claim
9, wherein the bridging sefvices gnclupe s%\ages for co 1v§ti ng and
delivering call signals befween tde cl|ent ’é@‘&ﬂ'ﬁ? a®l {he PSTN ext ensi on.
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11. The apparatus of claim 1, wherein the communi cation services further
I ncl ude tel ephony services for cooperating with tel ephony equi pnent coupl ed
to the apparat us. _ 32 .

12. A net ho®Q@088¥4aci ng a voice call to a PSTN extensi on JSEISP&ieg?

(a) receiving an event notification frgma client conputer denoting the
client conputer's acceptance of an off@r/Qy a server to establish a voice
comuni cati on sessi on; (b) determ ning the PSTN extension in
accordance with one or nore attributes of the server; and (c)
contrelling a conputer tel ephony interface operative to establish and
facilitate the voice call to the PSTN extension. 13. The net hod of
claim 12, wherein controlling the conputer tel ephony interface (c)
conprises issuing control commands to a renpotely | ocated conputer tel ephony
interface via a packet sw'tched networKk.

40? 404 2 4052
MANAGEMENT HOP—OFF TM OTHER
DRIVER DRIVER DRIVERS

I

BRIDGEPORT SERVICE ABSTRACT LAYER

408
SS7| CTL |MANAGEMENT | CONNECTION | STREAMING | DATA
( { 4 14 (
410| | 411 2 T Tae M5 da |
won [ || Berof] 1 [ BRI
c
DATA PROTOCOL | [Dam| ¥ 434
N T N -
419 420? 422 sy LBICE HTTP
=7 e L~
 [PsW v
427 429 [ WINsocK 2|
430 )
432
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14.

I nterface (c) conprises issuing contro
t el ephony interface accessible via an operating system

of cl ai m 12, Wheyaspys

i ncltudes receiving identification information of the server,

The met hod of claim 12, wherein controlling the conputer telephony
commands to a co-|ocated conputer
The net hod

15.

the step. of receiving an event rRETTYSO¥HSIHN

and

t he

step of determ ning the PSTN extensi od /i performed in accordance wth the

received identification informati on of the server

ri @f

claim 12, wherein

providing the client conputer with apusetowTaikMad

recei ving a suppl enent al

i ncluding a network address and one or

conput er, and
REPLACEMENT SHEET
I's perforned further

in accord4

t he net

reguest fro
re attri

voi ce call

16. The net hod of
t he steps of

of the apparatus,
the client conputer,
butes of the client
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one or nore of the included attributes of the client conmputer. 17. The
nmet hod of claim 12, wherein the nmethod further includes the steps of .
soliciting inputs fromone or nore apparatuses on one or nore operating
characteristi cWO08@8d#at ed with.cstablishing the voice call t®CTHSITEIN

ext ensi on; . sel ecting one of the apparatuses to place the voice
call to the PSTN extension; and 8vg;ntifying the sel ected appar at us
to the client computer. 18. The net hod of claim 12, wherein the nethod
further includes the steps of Teceiving a packet based phone cal
fromthe client computer, pl acing the voice call to the. PSTN

ext ensi on, and bridgi ng the packet based and voice calls. 19.

A conput er readabl e medi um havi ng stored thereon a plurality of
instructions for inplenenting a set of communication services for
establishing and facilitating a voice call to a PSTN extension for a client
conputer, wherein the comruni cation services include services for receiving
an event notification fromthe client conputer denoting the client
conputer's acceptance of an offgg by a server to establish a voice

communi cati on session, determ ni iy -the PSTN €xtension in accordance with
one or nore attributes of the seryer, f{controlling a conputer

tel phony interface operative toprdtye the e cal |l goff of a packet
switchéd network to the PSTN extengiion foy=&he client”)onmputer. 20. The
conputer readabl e medi um of &l al@&9, whefel’h P & for controlling
a conputer tel ephony interface|T 8l &les ST Sy R'rolling a
renotely | ocated conputer 7
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tel ephony interface accessible via the packet sw tched networKk.
21. The conputer readable nmedium of claim 19, wherei-n

the services for controlling a conputer tel ephony interface incl ude65847
services for WO i ng a co-1ocated conputer tel ephony i ntfEIfUCY16847
accessi ble via an operating system
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a storage medium having stored therein a plurality of proéramming instructions; and

an execution unit, coupled to the storage medium, to executc the plurality of
programming instructions implementing a sct of communication scrvices for establishing and
facilitating a voice call to a PSTN cxtension {or a client computer, including a service for
receiving an event notification from the client computer denoting the client computer’s
acceptance of an offer by a server to establish a voice communicat_idn session, determining
the PSTN extension in accordance with one or more attributes of the server, and controlling a
computer telephony interface to route the voice call off of a packet switched network to the

PSTN extension for the client computer.

2. The apparatus of claim 1, wherein the computer telephony interface is located within

the apparatus and communicatively coupled with the execution unit via a bus.

3. The appéra-tus of claim 1, wherein the computer telephony interface is remotely

located, communicatively coupled to the apparatus via the packet switched network.

4, The apparatus of claim 3, wherein the computer telephony interface is remotely

located in an Integrated Remote Access Server (IRAS).

5. The apparatus of claim 1, wherein
the event notification -includes identification information of the server, and
the communication services detcrmine the PSTN extension in accordance with the

identification information.
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the step of determining the PSTN extension is performed further in accordance with

one or more of the inélided attributes of the client computer.

17. The mcthod of claim 12, wherein the method further includ.cs the slcﬁs of
soliciting inputs from one or more apparatuses on one or morc opcrating

characteristics associated with establishing the voice call to the PSTN extcision;
selecting one of the apparatuses to place the voice call to the PSTN extension; and

identifying the sclected apparatus to the client computer.

18. The method of claim 12, wherein the method further includes the steps of
receiving a packet based phone call from the client computer,
placing the voice call to the PSTN extension, and

bridging the packet based and voice calls.

19. A computer readable medium having stored thereon a plurality of instructions for
implementing a set of communication services for establishing and facilitating a voice call to
aPSTN ex-te-:nsion for a client computer, wherein the communication services include services’
for rcceiving.an-e.vcm notification from the client computer denoting the client computer's
acccptaﬁce of an offer by a server to establish a voice communication session, determining

the PSTN extension in accordance with one or more attributes of the server, and for
controlling a computer telphony interface operative to route the voice call off of a packet

switched network to the PSTN extension for the client computer.

20. The computer recadable medium of claim 19, wherein the services for controlling a
.computer telep’)fiony interface includes services for controlling a remotely located computer

telephony interface accessible via the packet switched network.
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