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(57) Abstract: A system that ‘supports audio, video, data, ,aﬁd

fax communications between a source personal computer and an
andio communications device, such as a telephone or a desti-
nation personal computer. The system provides for communi-
cations first with an entry node, which selects an intermediate
server. The selected intermediate server selects an ITSP gateway,
for example, which provides access to the audio communications
device. The selected intermediate server initiates voice or video
communications using for example, the H.323 standard, with the
ITSP gateway. The selected initermediate server then informs the
soiirce personal computer to communicate directly with the ITSP
gateway. Thereby, the system scaleably supports voice or video
communications in a "thin-client” eavironment,

server. -




source personal conmputer to comrunicate directly with the I TSP gateway.
Thereby, the system scal eably supports voice or video comrunications in a
"thin-client" environnment. WD 01124478 24 Cctober 2005 PCT/U500/24485
SCALEABLE COVMUNI CATI ONS SYSTEM BACKGROUND 1. Fi%é| éPCGPbPHe PAvention The
present invention relates . d g i e T y Vi deo.
and voi ¢ - : 8 : o] er

i nt ernet protocol (IP)) descrlbes a set of faC|I|t|es for managi ng the
deI|verﬁwabkvnw@emh%@4WﬁWmew&@mem@¢ng the public Internet or private
|ntranef§”?Wf 1 ”ﬂﬁ?& HesrEHi>E%i ng the traditional circuit-committed
pr ot ocol'€ of 't he pu $Wi'tched tel ephone network (PSTN). A ngj or

advant age of VbIP and_lnternet tel ephony is that it avoids the 20 tolls
charged by commerci al tel ephone service providers such as MCI" or AT&T T14
Vol P derives fromITU T H 323, a standard pronoted by the VolP Forun1 The
H. 323 standard defines the format for sending audio, video, data, or fax
using IP 25 on the public Internet and within intranets. In addition to.

| P, VOP uses the well known real-time protocol (RTP) to ensure that
communi cations are provided in a tinely manner to avoid noti ceabl e pauses
in voice or video comruni cations. Using public 30 networks, it is currently
difficult to.control the latency. Better service is possible with private
net wor ks managed by an enterprise or by an |nternet




t el ephony service provider (ITSP). Conventional techniques that support
Vol P 35 communi cation require volum nous software to be downl oaded to a
user's personal conputer. Wth the low 1 WO 01/24478 24 Cctober 2005

PCT/ USOQ g4483s450eed ‘communi cations |inks, users dlequtpRemi@lobime to
downl oad the software. For personal conputers wi'th | ow "nenory Storage
capability, such as personal digital assistants 'PDAs), VolP

comuni cations may not be 5 feasible given the volune of software needed.
SUMMARY I n accordance with an enbodi nent of the present invention, a
systemis provided which_al| t ] 10 for_ audi o comuni cati ons
bgtmeen a BersonaL con%ﬁﬁgFAgﬁﬁdﬁawmﬁﬁg#BIQQEWﬁﬁﬁ3§¥tions devi ce, such as a
t el ephone. Vi deo, data, and fax-conmunications can also be supported. In
one enbodi nent of the present invention, 15 comunications between a

per sonal_ conputer and audi o -conmuni cations device is supported by at |east
one internediate device. For conmunications between a personal conputer
and audi o conmuni cati ons device, the personal conputer comunicates with a
entry node,pAMicaBung0 sel ects an internedi ate server. The personal conputer
next conmunj STWth_the ﬁglec ed internediate server, which selects a

| TSP gate . T € _ t hen communi cates with the | TSP

- gateway. The | TBP putzawy imveunkdes vebidss tto a RSINdWEnch provi des 25
access 10 thpadashinald QL AUGEAgCOINANI £A RS deM kS i catRBREPY the
personal conputer conmunicates with the destination audio comunications

devi ce.
2. Discussion of Related Art

VoIP (voice over internet protocol (IP)} describes
.a set of facilities for managing the delivery of voice
15 information using the public Internet or private
' intranets or networks, rather than using the
traditional circuit-committed protocols of the public
switched telephone network (PSTN). A major advantage
of VoIP and internet telephony is that it avoids the
20 tolls charged by commercial telephone service providers
such as MCI™ or AT&T™.
VoIP derives from ITU-T H.323, a standard promoted
by the VoIP Forum. The H.323 standard defines the
_ format for sending audio, wvideo, data, or fax using IP
25 on the public Internet and within intranets. In
addition to IP, VoIP uses the well known real-time
protocol (RTP) to ensure that communications are
. provided in a timely manner to avoid noticeable pauses
in voice or video communications. Using public
30 networks, it is currently difficult to control the
latency. Better service is possible with private
networks managed by an enterprise or by an Internet
telephony service provider (ITSP).
‘ Conventional techniques that support VoIP
35 . communication reguire voluminous software to be _
downloaded to a user’s personal computer. With the low




One advantage of this enbodinent is the software downl oaded to the
personal conputer is less than if the 30 personal conputer had to both
select an I TSP and establish communication with the | TSP. Anot her advantage
of this Qebdnt is the architecture that sup@érp@tggggs@gﬁggni cations
is scaleable so that numerous Vol P communi cati ons can bé cilitated.
2 24 Cctober 2005 Anot her advantages of this enbodinent is that it can use
many varieties of the H 323 standard for VolP comrunications. In one

embodi ment , s fayy %'ohxﬁﬂh&&tfcﬁ@tﬁn%' eunéersc%f@aa&k_»g a&msur?,onfeoqg““' cations

between client .and renote client _are direct I's enbodinent, client
and renot e R SRFURT TS t ﬁBﬁtp?@WaﬂoFoﬁ‘HBte’é‘f ivsirith €8%suppor t
H. 323. Thusneconyi depable sofdbdadey, sturlages ireravnatedigiAedording to a first

aspect of the;prgsent wbz@é/)entcha c dmseglea%lwn%vmgdn@t@éhod of providing

conmuni cati ons between a client an estination  audio receiver, the

. et hod on‘pﬁ“?aﬁlﬁ’éet ﬁé"%’éttsheofmluﬁ?o‘%}fo??fgtwca&et R&ededent, access to a web

site that includes entry node l'ink information; provi di ng to the client,
the entry ngglgakiynk information for a selected entry node that includes
intermedi atenode link information for comunication with a sel ected

i nt er medi at e nodB; 2EFOFAMNGRg st AR eThHEenthet Tt &RSEEt e node | nk

i nf or mat i oninvienaypdj ng $ysttelrreascbreﬁdecﬁ@&ﬁ&& bdldhe =elleeked i nternedi ate

node, 1ghi ch:nagal BecoaRAidhiknl Oodiifudh Al e @gb{lura{omtpy%g;phony

communi cati on I’Ot ocols to comruni cate gat eway nodes,
each of Vw"qﬂq agegugh% communications device, suc as a
telephone., Video, data, and fax communications can

also be supported.

In one embodiment of the present invention,

15 communications between a personal computer and audio
communications device is supported by at least one
intermediate device. For communications between a
personal computer and audio communications device, the
personal computer communicates with a entry node, which

20 selects an intermediate server. The personal computer
next communicates with the selected intermediate
server, which selects a ITSP gateway. The personal
computer then communicates with the ITSP gateway. The
ITSP gateway provides access to a PSTN which provides

25 access to the destination audio communications device.
Thereby the personal computer communicates with the
destination audio communications device.

One advantage of this embodiment is the software
downloaded to the personal computer is less than if the

30  personal computer had to both select an ITSP and
establish communication with the ITSP.

Another advantage of this embodiment is the
architecture that supports VOIP communications is
scaleable so that numerous VoIP communications can be

35 facilitated.




of the plurality of tel ephony comruni cati on protocols, and wherein the

i nternedi ate node i ncludes gateway node link information; providing to the
client, the gateway node link information; and providing to the client,
access to a selected gateway node sel ected by the iGntedredi2&t0é& node, and
whi ch  communi cates with the destination audio receiver. According to a
second aspect of the present invention, there is provided an apparatus
that provides cafvthdCcativansadal Weepnhds dreatnamd 1& tdgstiation audio
receiver, the ap aratus conprising: at |east one gateway server that is

g
capabl e of $*24G&GHEr VROET 1E6nintteatt- AgS witandeRe BRStiedEti on audio

‘recei ver; atomhe@asiat@pgs| nternedi ate server that is capable of

communi cating with the at | east one gateway server using at |east one of a
plurality of tel é‘bh‘?ﬂﬁ/ SO wat PENShrBtodsl M EALRYE node that is
capabl e of conmumicatong, Wwélininfieadtoh€asdrwere ciid:ey srdi ate server and
with the client erein_the . client signals the entry node to select an
oﬂr?/\éc\ﬁ,leflﬁeajéeelde]crteé:&'i Fl?etr}%‘egdieé[‘f%déré?%r ciigPkcts a gat eway

i nt er nedi at €°%8@

for communi gad i omowiet k1l ber «desiinnabtonwiaindive heseifnsr thekhe sel ected

internedi ate, . server _initij.at o] ni cations w.th tEe ateway server and
est abl i shesg%:lbersﬁlerturﬁocgw Ps- ﬁ:?&ée% e CORPT APR A Fd 5P %w%ﬁt eway server, and
the client amwkaggesti aatdideal.audi o recei ver conmuni cate without use of the

IR L O o N I

t oget her wi itventienactisgranyi ngodrdad rgsethod of providing
communications between a client and a destination
audio receiver, the method comprising the acts of:
providing to the client, access to a web site that
‘includes entry node link information; providing to
the c¢lient, the entry node link information for a
selected entry node that includes intermediate node
link information for communication with a selected
intermediate node; providing to the client, the
iﬁtermediate node link information; providing to the
client, access to the selected intermediate node,
which has the capability to use a plurality of
telephony communication protocols to communicate with
a plurality of gateway nodes, each of which uses one
of the plurality of telephony communication
protocols, and wherein the intermediate node includes
gateway node link information; proViding to the
client, the gateway node link information; and
providing to the client, access to a selected gateway
node selected by the intermediate node, and which
communicates with the destination audio receiver.

According to a second aspect of the present

invention, there is provided an apparatus that
provides communications between a client and a
destination audio receiver, the apparatus comprising:

at least one gateway server that is capable of




BRI EF DESCRI PTI ON OF THE DRAW NGS FI G 1 schematically depicts an

enbodi ment of the present invention in which a systemis used to provide
conmruni cati ons - between any client and any destination audi o comuni cation
device. FIG 2 depicts an exenplary rel ationshi p eaéeker $80>gat eways of
an | TSP network and the system in accordance with an enbodi nent of the
present invention. FIG 3 provides a nore detailed diagramof a .system

which is i ncaﬁmﬁﬁdﬁmaﬁngitﬂh &ﬂeeﬂbgﬂim%n%udit&@e@é%&&t denvention. FIG 4

provi des a L v¥hd| agr am of process whi ch i n_accordance with an
embodi ment 0F2THhé™Ei H)‘é‘?ﬁri‘etfirjra SaS%ﬁ"‘ﬁcttGBEr“?ﬁi"?aPFGO% schematical |y

depi ct s nmessages:icaoiny niical &debﬁtv\ﬁﬁ&t&oﬁbiﬁﬁawa@nbéx}z‘vélode, a selected
internedi ate serv r and sel e%t ed | TSP at evvaérlﬁ}gurl nﬁ the process of FIG
4, in accor d&HEE Ak £R3 AN OEnBEdP 1im‘olrl ¥hit REPBR. FIG 6 provides a

sui tabl e f|oavmrdjrﬁ@laalimmfpxa:l‘tocam*stOJhCﬁ‘ntﬁ:E}En@ié)G:&%S of FIG 4, in accordance

with an enbodi nt og t he |n enti oqi ?{\%g qtct ober 2005 WO 01/24478
PCT/ US00/ 24485 ?fm?ﬂnétcg A" L ahite WMEb25i 158 0Gs8B%i n one enbodi ment, in

accordance mtdrmnlen@mhmmt aofi with thevenidm). whbteirB geovi des a suitabl e

fl ow di agr g% Aan; a agtion of the pro ess, f FLG 4, in accordance with an
ie ign e ént
embodi ment of the i AVEntion. ey nddle> 3 ect an
1ntermed1ate server, the selected intermediate server

selects a gateway for communication with the
destination audio receiver, the selected intermediate
server initiates communications with the gateway
server and establishes communications between the
client and the gateway server, and the client and
destination audio receiver communicate without use of
the entry node.

Various embodiments of the present invention
will be more fully understood in light of the
following detailed description taken together with

-the accompanying drawings.

BRIEF DESCRIPTION OF-THE DRAWINGS

FIG. 1 schematically depicts an embodiment of
the present invention in which a system is used to
provide communications between any client and any
destination audio communication device.

FIG. 2 depicts an exemplary relationship between
ITSP gateways of an ITSP network and the system, in
accordance with an embodiment of the present
invention,

FIG. 3 provides a more detailed diagram of a
system which is in accordance with an embodiment of
the present invention.

FIG. 4 provides a flow diagram of a process
which is in accordance with an embodiment of the

invention.
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FIG 9 provides a suitable flow diagram of an action of the process of

FIG 4, in accordance with an enbodi nent of the invention. 10 FIG 10
schematically depicts the relationship between nmultiple clients and a data
base, in accordance with an ermbodi nent of the i RfeRqtemeNG0d% hat use of
the sane reference nunbers in different figures indicates the sanme or |ike
el ements. 15 DETAI LED DESCRI PTION Incorporated materials The foll ow ng

tabl e provides ariésts ebhtapi Ls1aRddepBd®y mdksagel ated to such topics. The
~materials are 2Q incgrkgorated herein by reference in their entirety.
t

Topi cMat eri P UBRFPEF At et MECPEAGF hET NG TaE K I6r c@ £ ErFedRequest | or
Comment s 768nt k@il Ptd GRI R rAndnRed citerd@ o B 07 0€ QJa% el Ghavinddi || Series On
"Computer Co nications”, Third Edition, Uysses D. Black, MGawHill
 Conpani es, L99P OFEBR: CHd75r3s82tP aeﬁ’?d’rd?@gl"iitlhl POstrated Vol une 1: The
Prot ocol s", eWodRimehar df Siteyvansen#tigh . son- Wesl ey, 1994. H 323 and"Digital
Subscri ber Signaling stem No. 1 related subNetwork Layer - | SDN

User - Net wor k | n'?iéirél'actsggﬁ?ﬁ%ecsolasfﬁyé?&? Sp8¥; 3 HF LRI 8F Basic Call such
as RTPCont ratticdn o8 Thdgowmweendat i k% .Q4931) aadrakhoe Wirtansm ssi on of

Non- Tel epho j |s 4 1/ 24478 .24 Cctober 2005 PCTI USOQ 24485 -
Control Pr o%lgce(?‘bgg%rne%ﬁ\%ﬂ?gai énvenaclon‘
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Conmmuni cation (I TU-T Recomendation H. 245). Client to destination

communi cations device Overview FIG | schenmatically depicts an enbodi nent
of the 5 present invention in which system 100 is used to provide audio
communi cations between any client 105-1 to 105- NarfFtahededdnati on audio
comuni caOH2¢@%i ce 150-1 to 150-Z, such as a conventBQIAiH0024d85ephone. | n
t his enbodi nent, any client 105-1 to 105-N accesses 10 system 100 through a
public or private network such as the internet. Hereafter client 105
refers to any client 105-1 to 105-N unl ess ot herw se specified. Hereafter
desti nation audi®FTonmAFPESEP oh TEWLCeveB0SikefUEcs €8 aR§ destination audio
communi cat i efbseMiare: 15 nl50edrdan kb @4 Zh uah essbatihennsi 66 sipeci fied. System
100 conmuni f@,;‘%ﬁtivgth | TSP networks 140-1 to 140-Y using a public or
private networ Such as the internet, Hereafter |TSP networks 140 refers.
to any | TSP netiiikS PFOVided afFoivabhe eStovbtHerdkiBec2028peci fied. At

| east one | ISR dretaDrdheC prbuascaifeFIGLth, B pldddretassit ehed d4rel ephone

network (PS Y ol .communi cation with the destination audio
conmmuni cat i %rlr#;o e’@ﬂmé‘?fggﬁ‘?r%“‘%%f%gﬂ G 2 depicts an exenplary

rel ationshi p betiden 2 PFOVTSES farevidisla4blay gapasmnedfamn | TSP net wor k

- 140 and sys¢EionlE tAe pISPesetoorkcl40, i sn adidrdahee Neivwrda t hat

typically i ddes nultd ple | ToRgateways 145-1 to 145-N. Typical ly each
| TSP gat eway has a uni qué ad%lress, such as an | P address. For exanple,

| TSP 30tthet wor kF Hi-e 18r §¢heraal 5p LLpTderi ety ther geyahhaneiigst 71, Each | TSP
gateway i s sotyeed ru0 taplbeabiemie aptbh i gat s Wasehednt gtephoneenet wor k

(PSTN) 148.. BSTNs, %&?)%igg!g??@iC;éﬁet@lem@_é%lil&eonqr wirel ess access to tel ephone

units suchas any o nati on "audi 6" communi cati on devi ces
: Note that use of the same reference numbers in

different figures indicates the same or like elements.
15
DETAILED DESCRIPTION
Incorporated materials

The following table provides a list of topics and
materials related to such topics. The materials are
20 incorporated herein by reference in their entirety.

Topic Material

|UDR/IP Internet Engineering Task Force (IETF)
Request for Comments 768.

TCP/IP “TCP/IP And Related Protocols, McGraw-Hill
Series On Computer Communications”, Third
Edition, Ulysses D. Black, McGraw-Hill
Companies, 1997, ISBN: 0079132820, and
“PCP/IP Illustrated Volume 1: The
Protocols”, W. Richard Stevens, Addison-
Wesley, 1594.

H.323 and | “DPigital Subscriber Signaling System No. 1

related sub | Network Layer - ISDN User-Network Interface
protocols Layer 3 Specificaticon for Basic Call

such as RTP | Control” (ITU~T Recommendation Q.931) and
“Line Transmission of Non-Telephone Signals '

4




5 WO 01/ 24478 24 Cctober 2005 PCTIUS00/ 24485 150-1 to 150-Z. Hereafter

| TSP gateway 145 refers to any | TSP gateways 145-1 to 145-N unl ess

ot herwi se specified. Typically, each I TSP gateway uses a distinct 5

i npl ement ati on of the H 323 protocol to support Zorfuatukeatizdts |nterface

bet ween cWPEHEH4105 and system 100 An exenpl ary enbodi RERUSHI24486i ent 105 i s
a 10 conventional personal conputer (PC). A suitable PC includes an

i nput /out put adapter, central processing unit (e.g., a mcroprocessor),

and a rren'j y—Surtatt | computer,

Appl e Macilnt osh conputer CoBRFRE bREXPRIr KSEallRbhimestiaa 15 PDA s{ich as a

Pal m VI gvail abl e frgmodeonikatide ACU-TurRtbefnémidtidasHazdssplay such as
a conputer monitor such as a super VGA type or ofther visual drsplay
device. The client 105 typically has resident thereon an 20 operating

‘syst em sucltldenth&oMiesbrpiioy sdumunietians desEikcrosoft W ndows 95T11
Qperating Systenw@@ﬁ}ewthe I BM O/ 2, the Apple MAC OS, or the UNI X GS such
as the HP-UX C§E Th t I Iudes er 25 m crophone
as well as a solnd cgr dé}%‘%&stt}]c%l? é%? adcdst Fﬁgoagm%rﬁtdlqgagld‘enf ormati on and
transm Ssi d?ife(ﬁentaelmfﬁlll*émwlélr WﬁﬁanSY%"LRSTh 189 éﬁe‘é@*ﬁi ofe t he user of the PC
The PC userppiiviiicacaass édniuie chbierfnaietiecn 3QypPelvaie metwork can use a
web_brovser, SYe. S a5 Aidsr:ht E0R hadPtPlhilni 1 PRG0S Navi gator

to access

150 1 to 150~Z, such as a conventional telephone. In
this embodiment, any client 105~1 to 105-N accesses

10 system 100 through a public or private network such as
the internet. Hereafter client 105 refers to any
client 105-1 to 105-N unless otherwise specified.
Hereafter destination audio communication device 150
refers to any destination audio communication device

15 150-1 to 150-2Z unless otherwise specified.

System 100 communicates with ITSPF networks 140-1
to 140~Y using a public or private network such as the
internet. Hereafter ITSP networks 140 refers to any
ITSP networks 140-1 to 140-Y unless otherwise

20 specified. At least one ITSP network communicates with
a public switched telephone network (PSTN), which
allows for communication with the destination audio
communication device 150-1 to 150-2.

FIG. 2 depicts an exemplary relationship between

25 ITSP gateways 145-1 to 145-N of an ITSP network 140 and
system 100. An ITSP network 140 is a private network
that typically includes multiple ITSP gateways 145-1 to
145-N. Typically each ITSP gateway has a unique
address, such as an IP address. For example, ITSP

30 networks are provided by IDT of New Jersey and Qwest™,
Fach ITSP gateway is coupled to at least one public
switched telephone network (PSTN} 148. PSTNs provide
either wireline or wireless access to telephone units
such as any of destination audio communication devices




web page with graphical content. To specify a web site, the user enters a
uni versal resource |ocator (URL) specifying both the server and the
specific data 35 ("web page") requested. The URL .may specify a hyper- text
transfer protocol (UTTP) or another transfer 6 24£0adre200B5 WO 01/ 24478
PCT/ USOQ W@48%4pk ot ocol for conmmuni cati ng between t he ®eTwseo44sd t he
browser. Using the internet, the URL is transmtted to the host server

whi ch stores information corresponding to the URL. 5 In one enbodi nent,
client 105 accesses s%/stem 100 _usin website stored in the network 110.

a
A conventilofaill kebs? ‘ezsel*'\%ﬁ?fmifcgm% gpderagf 1 heredsamwdek 110, hosts

the websit earacaessedabywaihre 1abi-ento 1056-N Arseisbabtigemehsi te server is for

exanpl e a S%’%%?fl Server, available from SUN Mcrosystens', and uses
either Mcrosoft NI 4.0, 115, or UN X operating system An exenplary
website is descFYBéget i msrehddTEP| 93ERSY WSER Pedb¥dinato FIG 7. The
websi t e 5serivgil emetippotdrs dfeqhesHs3ts grdthecises f@spd@at ures provided 15

by. the websi SV 400 FIG 3 provides a nore detail ed di agram of
system 100.0@2?&#%%% includes a entry node 120 that 20 conmuni cates with

at |l east. one internmedi ate server 130- 1 to 130-X using a public or private
network such asIntéefiqd éenetenbartheninti@cnaddatessat von 130-1 to 130-X is
capabl e of commypi EALANG Y Embgézfgrﬁ%%ﬂ ﬁcg'a%g?ﬁ%?s J%{S-aT to 145-N using a

public private, network such I n course, additional

"
‘entry ﬁgde§°T§8nt’c%fF?]bé’eE§883i-o“%'[}ﬁ?iﬁi?rrt F6P e cOniHidie®dei 88 sessions. Entry

node 120 ofinElGiles awonirpoitgotihpuacddatittey,okentral processing
' ' unit  (e.g., a microprocessor), and a memory. Suitable
PCs are, for example, a IBM PS/2 personal computer,
Apple Macintosh computer, UNIX-based workstation, or a
15 PDA such as & Palm VII available from 3com™. The PC
- further includes a display such as a computer monitor
such as a super VGA type or other visual display
device,. |
The client 105 typically has resident thereon an
20 operating system such as the Microsoft Windows NT™ or
the Microsoft Windows 95™ Operating System (0S), the
IBM 0S/2, the Apple MAC 0S, or the UNIX OS such as the
HP-UX 0OS.
The client 105 also includes a speaker and
25 microphone as well as a sound card to support
broadcasting of audible information and transmission of
audible information, such as speech of the user of the
PC.
_ The PC user with access to the internet or a
30 private network can use a web browser such as Microsoft
Internet Explorer™ or Netscape Navigator™ to access a
web page with graphical content. To specify a web
site, the user enters a universal resource locator
(URL) specifying both the server and the specific data
35 (*web page”) requested. The URL may specify a hyper-
text transfer protecol (HTTP) or another transfer

6




internedi ate servers and selects an internediate server to support audio
comuni cations froma distinct client 30 105, such as client 105-1. An
exenpl ary enbodi nent of the entry node 120 is simlar to the web server.
The intermediate server selected by the entry node ARy Zffirage an audio
comuni caPd¥24%%Hm client 105 in turn selects an | TSPP§AUSHAM8 hat

provi des access to a PSTN 35 that provides comuni cations with a
destination audi o conmunication device 150. Each internediate server 7 WO
01/ 24478 24 Cctober 2005 PCINSQQY 24485 130-1 to 130-X i imlar to the
web server PTRROERT: £PT THPBISHCARE GErVRS" 136 FEFETS 1% 4R | nter medi at e
server 130-Urdwsek30- Msimd eSe dinfrernete SlipediRl éd. t Babetiatiase teserver 1 n one

enbodi nent, ¢ 1% Jicxlki BelvdAtARATe sSBLUS! i f AnatdeRi ELEM s HRE 1 " LOY
Dat abase"” to store information on each user and processes requests for

i nformationt® rd%at8d-to a client 105 or a specific user. A suitable 10
dat abasé ser ver Iins oaecenvatiticotal cddeverl(beenpbaey seormmiiodat i ons to and

-Trolmthet d?ﬁ@it}ﬁgs% S8hYEfe gs!'tzg:e@rgﬁi Qﬁé Adt AR te@@blx B f:of]gwg[]_e 4 sl

‘i mpl ement ati on Jovervi ew Appendi x A, an_.integra rt. o is disclosure,
descri bes c%ﬂbv%dﬁﬁﬁfsw?]qﬁtealsgrgﬁ’écu“t”é’cFlbﬁscg?E’ﬁtg’?l‘iﬁﬁ entry node server
120, and i mewoedi 4l e, seryater $helBbsite AB@sXedi hytths Enisodi nent. The code

segments  ai@®; US@dstioc PSId QleMsREQCE8SvdO0 Okl SGraffoidal s2@Areommuni cations
bet wee conmuni cations device. In -

client 105 and. deif“ na% . audi o
acti onqﬁ)OS %efrvﬁxtf)c@ggl]lt%ﬁl,e I°8n bﬁ&?%’b"rﬁy&?&?g‘s entty He 120 to initiate
use of systQ}jr‘hhjE@‘OMimmﬂ‘tele 4.0, IIS, or UNIX operating system.
: An exemplary website is described in more detail
later with respect to FIG. 7. The website server
supports requests from the user for features provided

15 by the website.

System 100
FIG. 3 provides a more detailed diagram of system
100. System 100 includes a entry node 120 that
20 communicates with at least one intermediate server 130-
1 to 130-X using a public or private network such as
the internet. Each intermediate server 130-1 to 130-X
is capable of communicating with every ITSP gateway
145-1 to 145-N using a public or private network such
25 as the internet. Of course, additional entry nodes 120
can be used to support more communication sessions.
Entry node 120 of FIG. 3 monitors the activity of
intermediate servers and selects an intermediate server
to support audio communications from a distinct client
30 105, such as client 105-1. An exemplary embodiment of
the entry node 120 is similar to the web server. The
intermediate server selected by the entry node 120 to
manage an audio communication from client 105 in turn
selects an ITSP gateway that provides access to a PSTN
35 that provides communications with a destination audio
communication device 150. Each intermediate server




description of action 405 is provided with respect to 25 FIG 6. In action
410, the entry node 120 selects a suitable internedi ate server 130. The
entry node then identifies the selected internediate server 130 to the
client 105. Detailed description of action 410 i £8P RaedM th respect
to FIG 8WOM2#G%i on 415, the selected internedi ate serREyUSINBEBSsel ect s and
establ i shes a communi cati ons channel wth an |I TSP gateway 145 and
identifies the selected |TSP gateway to the client 105. Subsequently, the
35 client 105 and I TSP gat eway 145 communi cate directl As stated
earlier, thé3@T]SFtcga3t3@w% 1§48 R AURPC BR R VP \AB LU BA244H8E QRE €%t ober 2005
PCTI US00/ 24485e siiddi s ePSENye hl 3th rpifev s des We@&bdﬁ)ﬂﬁew th the
destinal | onafl0 COMURLCEEHONS,RKLCEa0,: bidNA Lheeq] TSP gatevay 145,
the client 1 communicates with the desti natl o audi 6 communi cati ons
device 150. Detailed 5 description of action 415 is provided with respect
to FIG59. In andtayasé28ertée client 105 ends the audio comunications
session. Detall o, deacihBbhoRed, aCkioRindehd e hiiavidede belp 10 ne

‘advantage of thi's 1 onmuni cat’i on client 105
and dest | na@?@r?teé’udluéeéommh‘i’%é}aité‘ﬁ%sﬂ VitessE ilafesgrbiedrso t hat
sel ecti on assklesisdy iasinpRbced seccomaneses | s icifarnat sonbet ween the client

105 and IT 4 rfo rrgng ry po and
i nt er nedi atsg sere\e/ﬂévﬁ:yj % gla%ésld%eo%hé SO #)are r;_tr wnl ogd%gn%a?bqlehe client 105
is | esslq hafatgbasse servent 1ha Ct°61V§EFé%‘%aJarﬁfréf§tl’abl Ezgmplary

communications teo and from the database server are

provided in Appendix B.

Software implementation overview

15 Appendix A, an integral part of this disclosure,
describes code segments that are executed by client
105, entry node server 120, and intermediate servers
130-1 to 130-¥, in this embodiment. The code segments
are used to perform process 400 of FIG. 4 that
20 communications between client 105 and a destination
audio communications device.
In action 405 of process 400, client 105 contacts
entry node 120 to initiate use of system 100. Detailed
. description of action 405 is provided with respect to
25 FIG. 6. |
In action 410, the entry node 120 selects a
suitable intermediate server 130. The entry node then
identifies the selected intermediate server 130 to the
client 105. Detailed description of action 410 is
30 provided with respect to FIG. 8.
In action 415, the selected intermediate server
130 selects and establishes a communications channel
with an ITSP gateway 145 and identifies the selected
ITSP gateway to the client 105. Subsequently, the
35 client 105 and ITSP gateway 145 communicate directly.
As stated earlier, the ITSP gateway 145 communicates




connection with an I TSP gateway (so called "thin client” environnment). 20
Exenpl ary Messages FIG 5 schematically depicts nessages communi cat ed
between the client 105, entry node 120, a selected internedi ate server
130, and sel ected | TSP gateway 145 25 during procebLaomraturddp an
exenpl ar ywspBesetrson of  actions 405 to 420. Appendi x D RumasceingEssa
description of a suitable protocol used to transmt the nessages as well
as a description of other nmessages. 30 Action 405 FIG 6 provides a
suitable flow diagramof action 405 (FIG 4). In action 610, the user,
using a greiti calPSAEb bhbuls aroyddhs asomesicaid oNavivgslh atheor M crosoft
Expl orer, M'r&%a@nuah&% SR8 BHE E8n 3 udvAGAt @50 ( URLJ 1y thes a
hyperlink t site hat functionality in accordance

cce udes
o PE 4 e By e B 53950t Hh) EBrbAREE bl i of s ho
present i ndgrtiigmtitheawebsiqemusicariereevige éklnplketaidedTM., and

~includes; pca@éuﬂl@tlmn seVestlonel spagesryowifdy lwllekege ig dche HTML code.

For exanpl F(gl depicts a sanple web site 700. bsite 700 incl udes
a graphi cal i pad 702, through which alphanunerlc characters can be
entered: a fiel dn 2efion M wkhehctharact®r encsnthe awiir ed: caption

"addr ess b%&?ﬁ'mum%atﬁbﬁé SELADHES Be PAONSY mléubeion%@rmtqonand a
conventi ona {? aphi cal gqﬂff in 10 position 708. In another enbodi nment,
web site 70 (g PEeg e %dccess to electronic mail, voice mai

- nessagé®, and ﬁ&x%ng¥!¢EQQ<§i thas ¢mondidenicdéesthab electronic mail

voi ce mai |l JieRAdesridRthdRnes 8he ¥EldnkKN®MNand destination
audio communications device 150 is segmented so that
selection and establishment of communications channels
between the client 105 and ITSP gateway 145 is
15 performed using entry node 120 and intermediate server
130. Thereby the software downloaded te the client 105
is less than if the client had to select and establish
connection with an ITSP gateway (so called “thin
client” environment}.
20
Exemplary Messages
FIG. 5 schematically depicts messages communicated

between the client 105, entry node 120, a selected
intermediate server 130, and selected ITSP gateway 145

25 during process 400 during an exemplary operation of
actions 405 to 420. Appendix D provides a description
of a suitable protoceol used to transmit the messages as
well as a description of other messages.

30 Action 405
FIG. 6 provides a suitable flow diagram of action
405 (FIG. 4). 1In acticn 610, the user, using a

graphical web browser such as Netscape Navigator or
Microsoft Explorer, supplies a universal resocurce

35 ' locator (URL) or uses a hyperlink to access a web site
that includes functionality in accordance with an




15 see for exanple, Hotmail. comma'', Excite. conet, and jfax.conf. Thus
in this enbodi nent, web site 700 and system 100 all ow users to respond

vocally to voice mail. nessages, electronic mails, or faxes. In action 610,
after connection with the specified 20 web site,24 Hetwidesid® server
upl oads e¥OMRHM e files that form"strtp.dl ", "stnetPCaUS024485scp. dl | ",

and "tsd2.dll" to the PC of client 105. Such files and such *.dll files
are listed in Appendix A Referring to FIG 6 in action 620, the user 25
enters a destination phone nunber, for exanp into field 704 of the web
site 700. |97 meRbotf Nt Pqﬂ?@ﬁtcéﬁ??rbwonaddp"égsw%%]kte 756 of website

700 is sel eatigtena pbonexdmgile,i $npHOML dexhd dncliheesisesterfelagalyi ng a phone

number in sych Eomsbb%g%@éo da¥ht h @ ngéd%%%n%hgahmﬁoc destination audio

conmuni cati ons eV|ce in one enbodi nent he phone book is stored in a

data base with dRFachaBRl&ef & dEERIFHed SAFPILErvel Ghfarid® to the data
base aré& dasstrdited700 hmebadtet ai bragbical Appehdpad Br02,0 24 o@ghober 2005 WO

01/24478 P%lg%ogﬁgﬁé%éﬁOO%Ia&beeeZQ%a@ geoRyuentignal Mraphi cal banner

ad is displa Advertisenents can be scheduled by use of a service
avai | abl e f7r(¥)4m BOGBI BREFRIEHGEARERT S YOIk, PNERNTOOFR “ R ¥anpl e.

Adverti seneiirean beok” tHld,orcbdtt echGusar phohatleedst storBy provi di ng
adverti senment s, 1Qat aﬁaeat@ﬁ%&%@ohgls@%ﬁﬂc@luggﬁﬁu advertising revenue
can be Xi m ze gﬂém enbodi ment; advertising revenue can be used to

pay fort! cdq% taPnc nication with the destination audio 10
comuni cati ons devagetl&).embodiment, web site 700 provides users

access to electronic mail, voice mail messages, and

faxes. TWebsites that provide access to electronic
mail, voice mail messages, and faxes are well known;

15 see for example, Hotmail.com™, Excite.com™, and
jfax.com™. Thus in this embodiment, web site 700 and
system 100 allow users to respond vocally to voice mail
messages, electronic mails, or faxes.

_ In action 610, after connection with the specified
20 web site, the web site server uploads executable files
that form “strtp.dll”, “stnet.dll”, “vscp.dll”, and
“tsd2.dll” to the PC of client 105. Such files and

such *.dll files are listed in Appendix A.

Referring to FIG. 6, in action 620, the user

25 enters a destination phone number, for example, into
field 704 of the web site 700,

In one embodiment, when caption “address book” 706
of website 700 is selected, a phone book is provided to
the user. Selecting a phone number in such phone book

30 initiates a phone call to a destination audio
communications device 150,

In one embodiment, the phone book is stored in a
data base with data base server, described earlier.
Commands to the data base are described in more detail

35 in Appendix B.
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O course, by engaging the graphical banner advertisenent, a user can
purchase the product or service advertised. In action 630, the client
connects to a entry node 15 120 using, for exanple, the TCP/IP protocol.
Action 630 corresponds to the nessage entitled TP TRt B 02 (FIG 5).
The |-P AWRE478nd port nunber of the entry node 120 PET&ISPYBERSNTi gured in
the files downl oaded in action 610. In action 630, the client conmunicates
at 20 | east the destination phone nunber, User ID, Password, and Session
IDto the entry node 120. The User ID i dentifies a user and identifies

i nformation, suctt 28SiEE_Rri%fed 2 FORPRRHtINEBIragEberhtangn h the user
that is st@ied;h&sbh&yé@lazha&atSQEmentsIhﬂ1BassmnédulédZQ;used by the web

server to deleidy 0o uheher. J0 BT brofG58Rs L0s LRC,HSgL, S i nf or mat i on

fromthe data base. essli on to track the status of the
voi ce - commifiiloatt¥nYork dEFi@ﬁaHEé? tH%héﬁﬁﬁﬁeﬁéﬂEsr?ﬁlﬁﬁbV|des the 30
cont act 3 nfximrideantof tlde sedeactsednitntestedi &yepseryvé€ing 130 to the client

105 11 o, 18T, @49, Ul LOB/LELoEQ) Q0o BEEL gl P16 . actor

640 correspon e enti ‘I'm this
enbodi nent , aqqﬁitééﬁﬂgc¥eY?ﬁ4ﬁ’ﬁ§P|Bﬁ PHEIFSS -t hdhl 3% address and port
- nunber of témbdﬁahentedadvﬁnﬁmnwﬁgateveswﬁ\uyn benutbd stengpdifmnt, the I P

Address is anéltsb)gfe %“&?Ai%te%ehgge%‘ \AQSQ]_L §4g§ Bl d USQQO 24485 | Pv4

~address (I P version sel ect i nter i'ate sefver 130 and the
port ndfbercqurugisapiers ds5itcendnBer that sel ected internediate server
nonitors for fuottuceuconMmby eageghsgftionddaghdébeenbadf¥: 5 In this

enbodi ment , 5 §16-+8ALAYNN04E 120 BBANEM OB the product or
service advertised,.
In action 630, the client connects to a entry node

15 120 using, for example, the TCP/IP protocol. Action
630 corresponds to the message entitled TCP Connect 502
(FIG. 5). The IP Address and port number of the entry
node 120 are preconfigured in the files downloaded in
action 610. In action 630, the client communicates at

20 least the destination phone number, User ID, Password,
and Session ID to the entry node 120. The User 1ID
identifies.a user and identifies information, such as
described in Appendix B, associated with the user that
is stored by the data base server. The Password is

25 used by the web server to determine whether to permit
access to the user’s information from the data base.
The Session ID is used to track the status of the voice
communication.

In action 640, the entry node 120 provides the

39 contact information of a selected intermediate server
130 to the client 105 using, for example, the. TCP/IP
protocol. Referring to FIG. 5, action 640 corresponds
to the message entitled VEGA Server 504. In this
embodiment, the contact information includes the IP

35 address and port number of the selected intermediate
server. In this embodiment, the IP Address is a 4 byte

11




410. 25 I n &6t

table of potential internediate servers 130 as well as the percent of
active comunications the internmediate server 130 naintains. Appendix G,

an integral part of this disclosure, provides a description of a suitable
10 techni que whereby the entry node 120 nonitors 4hePaeavas t300%vel of

i nt er medi A @UL44ers 130. In this enbodinent, the entrpcrusher#@0 sel ects
an internediate server 130 that has the Iovvest activity percentage (e.g.,
Nunber of Active Sessions divided by Max Number 15 of Sessions). If all
potential intermediate servers 130 are idle to the sane extent, the entry
node sel ect $¥vAnaddisnddifarersvel) pdothaveateetrd | owest associ at ed

i dentifi cat iiape Anederte @fel.?reérSei@dnd)mhﬁebbﬁﬂsnmﬂoQ.s usedpysdich as random

sel ecti on. %grﬁéﬂﬁng% 4]&5@ Qelg PLpul q%gfmgdsg{é abl reVer %\évpg a ram of acti on

410 (FIG 4 provides a descrrption ) Used in action
‘ﬁtIB‘-TLEO COE“H@“&FW@*RHE’:L(%O@OHH%C@%WIU: tlﬁ?é sel ect ed

mter;redgate ser yerthk30 euBbagné e, Idﬁ@ddt@ﬁSno@@mm&blﬂ?abﬁé a bOLh I
specified e r 6 TCP, In the exanpl e
RbLEMof DACk:08) 01 ag%lggseg%ﬁgé%%gﬁ Aok

of FIG 5, correspon & 30 Connect

506". In acFPBnP%EHFHQI%§ éFFéﬁﬁ QH%TWnﬁF?Fa@m%e@he(ﬂﬂﬁﬁgwﬁd@ﬂtautI1 t he

sel ect ed i nservesdi EieE maehYRIind 30 Aﬁ@)}éndﬁ.ﬁrcﬁxﬂm:ﬁ;edr%iubﬁgt dfressage

entitled VSQE1§E(¥' clo(slutrgm E%C{: Négsct:o the sel %blegd %aﬁ) rmedi at e server

35 130 bé using for ex ssa Talizes any
communi ¢ t|Bﬁéh%@%%keweéﬁbén%hqo%ﬂawunegevt2@1m2w4mgsznh€ntober 2005

activity level of intermediate servers 130. In this
embodiment, the entry node 120 selects an intermediate
server 130 that has the lowest activity percentage
{e.g., Number of Active Sessions divided by Max Number

15 of Sessions). If all potential intermediate servers
130 are idle to the same extent, the entry node selects
an intermediate server 130 having the lowest associated
identification number. Other selection methods can be
used, such as random selection.

20

Action 410

FIG. 8 provides a suitable flow diagram of action
410 {(FIG. 4). Appendix A provides a description of
programs used in action 410,

25 In action B10, the client 105 connects to the
selected intermediate server 130 using the IP address
and port number, both specified earlier in action 610,
using for example, TCP/IP. 1In the example of FIG. 5,
action 810 corresponds to (second bccurring) “TCP

30 Connect 5067.

In action 820, the client 105 initializes
connection with the selected intermediate server 130
by, for example, issuing a message entitled VSCP SETUP
(item 508, FIG. 5) to the selected intermediate server

35 130 by using for example TCP/IP. Message VSCP SETUP
initializes any communications between client 105 and

12




PCTI USOOI 24485 the selected internedi ate server 130. The followng table
provi des a description of fields used in nessage VSCP SETUP. Field
NaneCct et Bri ef description (byte) no. User 1Dl to 8User I D Password9 to
16password string Cient-sidel7 to 18Type of the dedicdsdi £2005

Tr ans,portYVPa{’ﬁ'g‘b“agt address. Address Typel Pv4 is suppor t&dBMYH#Igh ot her
protocols can be. Cient-sidel9 to 22CIient-side |IP Address Medi a
Transportfor nedia transport. Address Cient-side23 to 24C i ent-side Port

Medi a Transportn r.f i ri_ N ri{ransport.. Cal.ling Party25 to
26Lengt h oftq}%esegagfu‘ﬁf%gg%e%geﬁﬁg%g%% ‘paer el%t\(itrmb g'.a %ﬁa}lﬁwﬁ‘é’gPartyZY to

N, Cal | ed ParableNipFoEt dRE nb RATEH BT NPT s%néﬁ%.dS( Eseg4in esseagt hMaxi num 128)
of the cal hestmparrypenunber. Called PartyN to N+lLength of called party

- Nunber Lengt hnunber. (word) 13 WO 01/ 24478 24 COctober 2005 PCT/ USOQ 24485

Field Name Octet Brief description

(byte} no.

|user 1D 1 to 8 User ID
Password 9 to 16 password string
Client-side 17 to 18 Type of fhe media
Media Transport transport address.
Address Type IPv4 1s supported
although other
protocols can be.

Client-side 19 to 22 Client-side IP Address
| Media Transport for media transport.
Address
Client-side 23 to 24 Client-side Port
Media Transport number for media
Port Number transport.
Calling Party 25 to 26‘ Length of the Calling
Number Length Party Number.
Calling Party 27 to N, Called Party Number
Number where N is | Length. (E.164 -

the length |Maximum 128)

of the

called

party

number.
Called Party N to N+1 Length of called party
Number Length | number. (word)

13




Called PartyN+2 to M Call ed Party Nunber Nunberwhere Mis(E. 164 - Maxi num
128) the length of the called party nunber. Cient-sideMto M+ Type of
protocol used Protocol Typefor nedia streanming. RTP is supported although
ot her protocols can be used. Cient-sideM2 to MBIS&ctisdicow 20Edi a Type
dient-si WOWK24TH Mr5See bel ow. Payl oad Type C i ent -si #EKUE00R8485H7Maxi mum
si ze of ‘the Payl oad Maxpayl oad. Frane Cient-si deMt8Si | ence suppression

Si | enceenabl ed. Suppression Enable Cdient-side EchoNHQEcho cancel l ation

Cancel | at i gmemabted—EnmabterFrerd—C€rent=stde—Medi-a—Type—+epresent s the
transnittedCAtdra t340¢ Medi BtType VA ud S#dilesoRenby NAWRE30X00p2 Dat a0x0003
14 24 Cct oh®umBOHS where M is | (E.164 - Maximum 128)
the length
of the
called
party
number.
.Client—side M to M+1 Type of protbcol used
Protocol Type for media streaming.

RTP is supported
although other
protocols can be used.

Client-side M+2 to M+3 | See below.
Media Type
Client-side M+4 to M+5 | See below.
Payload Type
Client-side M+6 to M+7 [Maximum size of the
Payload Max payload.
1 Frame
Client-side M+8 Silence suppression
Silence enabled.
Suppression
Enable
Client-side Echo | M+9 Echo cancellation
| Cancellation enabled.
Enable

Field Client-side Media Type represents the
transmitted media type.

5
Media Type Value
| Voice 0x0001
Video 0x0002
Data 0x0003

14




WO 01/ 24478 PCTI USOQO 24485 Fax 0x0004 Field dient-side Payl oad Type
represents the type of conpression algorithmused to encode the sel ected
nmedi a type, such as voice, video, or data. Currently, 5. encoded voice

payl oads Wq]_},}%qﬁor.t ed. Payl oad TypeVal ue Non- St aAflddeUEO0LAE5711 A- Law
64K0x0002 "G, -Law 56K0x0003 G 711 u- Law 64K0x0004 GCA{YUSOY24%y 56K0x0005
G.722 64K0x0006 G 722 56KOx0007 G 723.10x0008 G 7280x0009 G 7290x000a G 729
Annex AOx000b | S111720x000c | S138180x000d G 729 Annex BOx000e G 729 Annex A
. Annex BOx0(Q G 723.1 Annex X003 M Ful | RateOx0011 GSM Hal f Rat e0x0012
GSM Enhancee~+utHH——Rate0x864+3+f—aect+on 830, the selected internedi ate
server 130 determ nes whether to allowthe client 105 to begin 10 a voice

or video based gaEIUNtLadA©n:dEeagebeqt Bebe iNbpEaRALA ey SaryRr 130
performs authenti cat Lon v@i ch_.incl uagf eter E#lng |I t he"client 105
havi ng t he “specrfraar U et 19 - d 88 ot 3 E?réccﬁgr "t 88'¢0-S9%e the sel ected

i nt er medi atleedigy F@pe3guch as voice, video, or data. Currently,

5  encoded voice payloads are supported.

Payload Type | Value
| Non-Standard 0x0001
G.711 A-Law 64K 0x0002
G.711 A-Law 56K 0x0003
G.711 u-Law 64K 0x0004
G.711 u~Law 56K 0x0005
1G.722 64K 0x0006
G.722 56K 0x0007
G.723.1 0x0008
G.728 0x0009
1G.729 0xQ00a
1G.729 Annex A 0x000b
1511172 ‘ 0x000c
I513818 _ 0x000d
G.729 Annex B 0x000e
G.729 Annex A Annex B 0x000f
G.723.1 Annex C 1020010
GSM Full Rate 0x0011
GSM Half Rate 0x0012
GSM Enhanged Full Rate 0x0013

In action 830, the selected intermediate server
130 determines whether.to allow the client 105 to begin
10 a voice or video based communication. The selected
~intermediate server 130 performs authentication, which
includes determining if the client 105 having the
specified Userid and paésword is permitted to use the
- selected intermediate server 130.

15




15 WO 0!/24478 24 Cctober 2005 PCT/USOQ 24485 If the client 105 is not
permtted, the selected internediate server 130 issues a RELEASE nessage
to the client 105 (not depicted in FIG 5). Message RELEASE is described
in nore detail |ater. Exanples of reasons 5 for Qrralian i289Sa client 105
i ncl ude uMEBR#78ser D, incorrect password, and unsupsIvuseudgisone nunber .
See below for a description of the nessage RELEASE. If the client 105 is
permtted, then in action 840, the selected internediate server 130
selects an 10 | TSP gat eway (hereafter "selected | TSP gateway"). An

exenpl ary mannerft 5hSefetdntand PTSP Bat Rpipiitéedo Heeevvianted | east - cost

“avai | abl e rintteenkdiatbesestest in3at nsau@hwezmmgr mef¥id el @xenpl ary nmanner

to select éair}Leln'Jc'Sioga g\ﬁyde#}étga EQ ¥58 & Ioa?legg%sgc&é& js% met hod whereby

t he |1 TSP gat eway ast nunb ve'sessions is
sel ected. LoadeBSraRed np merafehgibukitel -esdsasrine ofpeasoss failure of a
si ngl e ISTSEganhewayeidb: t idigothen i enenpd ArindIeadsetnkfowsjRet an | TSP

gat eway 1454 s ! §§é&c aaé}, 3P 204 Sr:tQ%SSH Q0 g general hierarchy.
ecP %B 2 PSTN

The sel ect is use ke a-connet |on 'with the

148, througﬁfevﬁﬁéﬁ‘”tﬁ%r&eﬁqSﬁaﬂPBhO%mé%mﬁéﬁaw REJgHfdct ed. The sel ect ed
| TSP gat eway i sIiEdemidishtby05ans | femiditess. tB6nl in acddiom 8. 50, the

sel ected infgr nggéaggl?s@;tec té%e&z‘?ﬂ’@"@e%%?slﬁ"{)t@?%&ec Selected I TSP

gat ewa sui tab ue to connec Selécted | TSP

145.
gat ewaglol45”l§§e§a’f‘ﬁ‘éa¥-l @%eﬁlfﬁ?ﬁc ofelesdia EPP KABSWAYO - t ABse of skill in
the art. | rexeopilany 8bhndrheoQs8BdcBlarart'siH. g4bepaptincaless are conventi onal

and_descriQﬁQekﬂine a least-cost available route for the
destination phone number. Another exemplary manner to
select an ITSP gateway 145 is to use a load balancing

15 method whereby the ITSP gateway 145 with the least
number of active sessions is selected. Load balancing
advantagecusly lessens the impact of failure of a
single ITSP gateway 145. BAnother exemplary manner to
select an ITSP gateway 145 is to select an ITSP

20 gateways based on a general hierarchy. The selected
ITSP gateway 145 is used to make a connection with the
PSTN 148, through which the destination phone number is
~connected. The selected ITSP gateway is identified by
an IP address.

25 In action 850, the selected intermediate server
130 communicates with the selected ITSP gateway 145. A
suitable technique to connect with the selected ITSP
gateway 145 uses the H.323 protocol, both well known to
those of skill in the art. 1In action 850, the Q.931

30 .and H.245 protocols are conventional and described in

- the H.323 protocol. See for example “Digital
Subscriber Signaling System No. 1 Network Layer - ISDN
User-Network Interface Layer 3 Specification for Basic
Call Control” (ITU-T Recommendation Q.931) and “Line

35 Transmission of Non-Telephone Signals - Control
Protocol for Multimedia Communication (ITU-T
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the H 323 protocol. See for exanple "Digital Subscriber Signaling System
No. 1 Network Layer - |ISDN User-Network Interface Layer 3 Specification
for Basic Call Control"™ (ITU T Recommendation Q 930% and "Line 35

Transm ssi on of Non- Tel ephone Signals - Control eearer ot 0Nl ti medi a
Conmuni cal’CIW44&U- T 16 24 Cctober 2005 WO 01/ 24478 PIRCT/USBOBABAA85
Recomendati on H. 245), which are incorporated herein by reference in their
entirety. As each I TSP gateway 145 may use a distinct style of H 323, the

sel ected internedi serve 30 advant ageously can support each distinct
styl e of &E e\?@la%& s ﬁécge?ﬁ%tlé&qrﬁ’ﬁ’élaﬁ%@h%ﬁr@@elbver 130, the

client 105 rﬁa@ﬁm to Shﬁ:)proretntéaehydl stinct style of H 323. Such support
may require vol L;@ RAYE 1P td/ﬁrégapelyglege % Elfgtgjlétegttﬁ@ 10 FIG 9
ai

scherratlcallﬁlﬁg ts operatlo S of act| on n nore In this

embodi nent mrdfi SRS ERE SRT %\Erf“?%’nat@s@eﬁé’@rt%%o TCP/ 1P protocol. In
action 910, a@actmlqeotmﬂm i1 BupherspezcH ididtidest Enale ar audi o

conmuni Cat'f@@.‘idevw(iﬁhé@@ dse 1% @ﬁé@éié&% ﬁfee%&dféﬁo%g%%% action 910

910- I'n actri on t he sel ect ed

further ingl udi\?} acél g\s; 0
i nt er medi at &r ©113%" prov ags ?Y\% "cﬁas‘ﬁpﬁ’é’ﬁ oR2BSTNHESE nunber to the
sel ected | FSRigardwdy3235 tSmchnstppoet ansgaldequiragvd heni2dueonvent i onal

SETUP nessag&wairehbk Sy ad@@dtbyuwecll%%%oerot000' Action 910-1
| G In action 910-1, the selected

correspands to ?(%31 TUP 510 .
i nter ngl ate sefvygr °1 tlc%g}&e %%? RG&2 EXPLPRECEEDLPB t he cl i ent
.25 (item BB2, iF| @ors)detHid . CALL PROGEEDwes sage, the
communications of action 850 use the TCP/IP protocol.
In action 910, a connection with the specified
destination audio communications device 150 is
15  established. In one embodiment, action 910 further
~includes the actions 910-~1 to 910-7.
In action 910-1, the selected intermediate server
130 provides the destination PSTN phone number to the
selected ITSP gateway 145 to initiate a call using the
20 conventional SETUP message which is defined by the
0.931 protocol. Action 910-1 corresponds to 0.931
SETUP 510 of FIG. 5.
In action 910-1, the selected intermediate server
: 130 next issues a message CALLPROCEED to the client
25 (item 512, FIG. 5). The CALLPROCEED message
_communicates to the client 105 that the current call
request is currently in processing state. In this
embodiment, message CALLPROCEED includes an 8 byte
value that identifies the call. Message CALLPROCEED
30 includes a unique Call Reference Value of, e.g., 8
bytes, that identifies a particular communication
session. The selected intermediate server 130
maintains the status of each ongoing session.
In action 910-2, the selected ITSP gateway 145
35  dials the destination PSTN phone number. Action 910-2
corresponds to Dial 514 of FIG. 5, '
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communi cates to the client 105 that the current call request is currently
in processing state. In this enbodi nent, nmessage CALLPROCEED includes an 8
byte value that identifies the call. Message CALLPROCEED 30 includes a

uni que Call Reference Value of, e.g., 8 bytes, t1atOdiddrdn fA0ES a

parti cul aMOOYMtthi cation session. The sel ected inter n®GTaASM24E ver 130

mai ntai ns the status of each ongoi ng session. in action 910-2, the sel ected
| TSP gat eway 145 35 di al s the desti nati on PSTN phone nunber. Action 910-2
corresponds to 0 ber 2005 WO 01/24478

PCT/ USOQ 24485 |r‘i1 88 i‘8‘h %]1[533 gﬁeg‘% |\’P’s‘~?i 8 5ot P HE A ed 1 TSP

Gat eway 145[T3faGatkwatedd? rdtatofhaudest indrimaneedi® ons device 150 is

notifying té&mﬁ%&ﬁ:‘a'@@&h@%eﬁ%@ 18H @B h@@ﬁpl&% ‘éQéC@e%fHHtfl'o%at' on. Action

910-3 5 ds_t { th
‘sel ect edC?r : eslpo[%e\sﬁﬁygﬁi‘g“l%agcWﬁ&\ﬁfeﬁa’g&quocattﬁg%gl %EJ’E%”I ﬁ‘teﬁrredl atee server

130 of SnotddursgrpAsbyo thadbSTH bdot ae TSt dpati on audio communi cations

devi ce using thqncaevmlmah: ALERTsd D S5 288 P éﬁéhééﬁ idef i ned by the

Q 931 protoc A%tdlon oé:es% Lr sonnsrto?g %138 f FIG 5. In
action 910-%, ntohé SeF3cted 15 esr rre Pard e ?LB?)P’%Y%é the client

t hat the densttiifacrshonsey thes PSEBeho athe tdeptandtprovdwitis a "Cal | Ref erence

Val ue", 15 d@i&h@hlbatﬂ@zs@rdebﬂ@el abehg #Aed 301 bnLorAHIONds to the VSCP

ALERT 0 ct 0- .t h P Ncom*ru cates.to the

sel ectg tee\"/“‘v%lé}]tp ast Cft % ??na’% gzn rOt%%n‘L nlthgglll PBns devi ce has
accept ed tt'PewcérrﬁﬂﬁF%%EWtﬁﬁ; tE’OQA@@?-dhLmﬁéscéfrE%fboni}s to Answer 522 of
FIG 5. In action 910-5, the selected intermediate server

130 signals to the client that the destination user has
been alerted and provides a “Call Reference Value”,

15 which is described later. Action 910-5 corresponds to
the VSCP ALERT 520 of FIG. 5.

In action 910-6, the PSTN communicates to the
selected ITSP gateway that the destination audio
communications device has accepted the communication.

20 Action 910-6 corresponds to Answer 522 of FIG. 5.

In action 810-7, the selected ITSP gateway 145
communicates to the selected intermediate server 130
that the destination audio communications device has
accepted the communication using the conventiocnal

25 connect signal which is defined by the Q.9331 protocol.
Action 910-7 corresponds to Q.931 CONNECT 524 of FIG.
5. _

In action 920, the communication standard between

the selected intermediate server 130 and selected
30 gateway 145 is set. In one embodiment, action 920
 includes actions 920-1 to 920-2.

In action 920-1, the selected intermediate server
130 communicates the compression technique specified in
action 820 and the media type (e.g., voice, video,

35 data, or fax) to the selected ITSP gateway 145 using a
- conventional terminal‘capability set (TCS) message

18




In action 910-7, the selected I TSP gateway 145 conmunicates to the

sel ected internedi ate server 130 that the destination audi o communi cations
devi ce has accepted the conmuni cation using the conventional 25 connect
signal which is defined by the Q931 protocol. Acti¥tdm Z2&brresponds to
Q 931 CONNPR24478 of FIG 5. In action 920, the communiR€AVUsO#H24d85andar d
between the selected internedi ate server 130 and sel ected 30 gateway 145
is set. In one enbodi nent, action 920 includes actions 920-1 to 920-2. In
action 920-1, the selected internediate server 130 conmunicates the

conpr essi on"tEdhiiSqieLspetdi ¥1 &de M- 24et PR B20 -an8cthen n¥fld type (e. g.,
voi ce, Vi dempriMspobata, torHfzg TS thé seleni.ed.l TSP gateway 145 using a

conventional ter ccapabh 14t e a t ober 2005 WO
011244’ 78PCT/f3$I'§IO%gEﬁg§ 7 | cjh' %ﬁg%d%?é%%? nrﬁt%%egaF%‘gi%ﬁp%)t ocol . Action
920- 1 . cor r&sPEHds TEES P2 4% 1S §56 BESHIYE < apkiaet Pdh ©2Ghe, the

sel ect eds | TSR qgateewWaytddbediA gnalesveecEPtuliingt hRe TEMvE@SSAG@10f action 935
to the 5 s t ' It r : Usi h 0 tignal TCS ACK
nmessage mh?%%?ﬁg%dg?%%%%gﬁﬁ%fﬁéaﬁ.égglgégfgigﬁg hAg§$&%%§%6P ‘corresponds
to the TCS #H082812 FIe¥rePPangsaépi bhe IBtP AGKcRfupt cBliG-of-rel ati onship

~is established rhetwesson sE3Ectedomhinl oRdical ec3aevensHRY is10 and sel ected
| TSP gate : ' act. Ln e tions 930-1 to
a0 ottt B8 P TER gl S L ELLOES -

ecte iaté Server 30 identifies

itsel f X t3e #edeered ol THe edirwavedds | TI» gacerBhyodUmenisi ng t he
conventi onalctiast €80 SiwyRides actions 930-1 to 930-3.

In action 930-1, the selected intermediate server
130 identifies itself as the master to the selected
ITSP gateway 145 using the conventional master slave

153 determination (MSD) message that is defined in the
H.245 protocol. Action 930-1 corresponds to the H.245
MSD 530 of FIG. 5.

In action 930-2, the selected ITSP gateway 145
signals receipt of the MSD of action 945 to the
20 selected intermediate sexrver 130 by sending the
conventional MSD ACK that is defined in the H.245
protocol. Action 930-2 corresponds to the H.245 MSD
'ACK 532 of FIG. 5.
In action 930-3, the selected intermediate server

25 130 signals to the selected ITSP gateway 145 that the
master-slave process is complete using the conventional
master MSD message that is defined in the H.245
protocol. Action 930-3 corresponds to the H.245 MSD
ACK 534 of FIG. 5.

30 In action 940, a veoice channel is established
between selected intermediate server 130 and selected
ITSP gateway 145. In one embodiment, éction 940
includes actions 940-1 to 940-4.

In action 940-1, the selected intermediate server

35 130 signals to the selected ITSP gateway 145 to open a
voice channel from the selected intermediate server 130
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15 determ nation (MSD) nessage that is defined in the H 245 protocol.
Action 930-1 corresponds to the H 245 WMsD 530 of FIG 5. In action 930-2,
the selected | TSP gateway 145 signals receipt of the MSD of action 945 to
t he 20 se@c@g&%nt ernmedi ate server 130 by sendi mf tdeEokesnvé®S onal MSD
ACK that | ihed in the H 245 protocol. Action 930FSTESPY¥450nds to the
H 245 MSD ACK 532 of FIG 5. In action 930-3, the selected internediate
server 25 130 signals to the selected | TSP gateway 145 that the

mast er - sl ave. ess .s C e (Mals) e conventional . nmaster MSD nessage
that is def ?%\%éa |Sn,sct°hé(:%ﬁ. gggég%?doﬁ?cs%l .ggg% ?36;&48’361-5§n80F1?%sp0nds to the

H. 245 MBD RERVEE4AgRIFPRENSlograln chanpeh GN) asvdeEenethamel is

est abl i sheds. bet weertseheoted: i sdrfopahat ecsefhee . 236 end e ected | TSP
gateway 145, IEuIé)n% enbodi ment, action 940 includes actions 940-1 to
940-4. In acfi on 940-1, the selected internediate server 35 130 signals to
the sel etted | TSP gattdRay 2492+ Fhoperlactsdi Sk wataepyfI49m t he sel ect ed

i nternedi at sigereerret3pt 9o WA KEL/G244 68 24t (it olesr £300Be PCTI [ JS00/ 24485
signals to I t 1 usi.ng the conventional open

"1 ogi cal cha%\ér}i; 8?3?‘%5%%??%%&%&%%%@%5“ ion 6907 s Pdsponds to the
H. 245 OLC 536 Z6&K pfGH 3455 |ArEen §A09d0craspenss| eetele | TSP gat eway 145

signals receipts of.ct RekCh®s off &IiE.08.965 to the selected internediate
oS RT Be BERESRLY e, HE0 che ldya 02
signals to the selected intermediate server to open a
voice channel from the selected ITSP gateway to the
selected intermediate server 130 signals using the
conventional open logical channel (OLC} as defined in
15 H.245. Action 940-3 corresponds to the H,.245 OLC 540
of FIG. 5.
In action 940-4, the selected intermediate server
130 signals receipt of the OLC of action 975 to the
selected ITSP gateway using the conventional OLC ACK as
20 defined in H.245. Action 940-4 corresponds to the
H.245 OLC ACK 542 of FIG. 5.
Referring to FIG. 8, in action 860, the selected
intermediate server 130 notifies the client that a call
. is being connected by sending a CONNECT message, which
25 corresponds to VSCP CONNECT 544 of FIG. 5. The
following table‘provides a description of CONNECT.

Field Name Octet no.

Call Reference 1 to 8 Call Reference Value

Value provided in the previous
ALERT meséage.

Server-side 9 to 10 Type of the media

Media Transport | transport address. IPv4

Address Type is supported, although
other protccols can be
used.

20




f

10 I n action 940-3,

internmedi ate server to open a voice channel
sel ected i nternedi ate server

to the

the selected | TSP gateway 145

130 signals using the

signals to the selected
fromthe selected | TSP gat enway
conventi onal

open | ogical channel (OLC) as defined in 15 H. 2454 RGGB40R%P corresponds

to the H Y89124478 540

server

gat eway usi ng the conventi onal

of FIG 5.
130 signals receipt of the OLC of action 975 to the
OLC ACK as 20 defined in H 245. Action 940-4

I n act

t he  PEITAISHUAI4H5
sel

i on 940- 4,

cor r espondg—+e—the—H—24—g-c-ACKk—542—gF—-G—5—Referring to Fl
action 860, Senyegepedeed | 1bﬂnedﬂate Jeildvess180P ruldddses the q
a call is|hRi;Rg ¢e8A fﬂj y sending CLﬂgggNgﬁgbﬁﬂﬁ§ﬂgeof“@h§
correspondg .t.a VSCP 544' of FIG The fol |l ow ng e
descripti oS8 : | Sedeckat TEE gatpuay -t g
Ref er ence @bm@evabu@@rovid 0 ite tlise préVumusuﬁhéfﬂbﬂnanaage S8
to 10Type ofelihe #BSHS-JMRdij@ Transport transpeLl ekl 4 Ag
i ot her protogols can be usgﬁiegég&o 01

Typei s supp rted Pgﬁthough

Cct ober. 2005

2500/ 24

1.85..Server-d

Ldell to 14Address (IP A

Number Length

“Medi a TranspaaﬂedlBaembodlnEhIﬁxnﬂsthe

Adagerssel wod el 10E8P gat €
Party Number.

Silence
Suppression
Enable

Called Party 19 to N, Called Party Number
Number where N is (F.164 - Maximum 128)
the length
of the
called
party
{ number.
Server Side N to N+1 Protocol used for media
Protocol type streaming. RTP is used,
although other protocols
can be used.
Server-side N+l to N+2 |Similar to the client-
Media Type side media type described
earlier.
Server-side N+3 to N+4 | Similar to the Client-
- | Payload Type side Payload Type
' ‘described earlier.
| Server-side N+5 to N+6 | Maximum size of the
‘Payload Max payload.
Frame
Server-side N+7 Silence suppression

enabled.
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Server-sidel5 to 16Port nunber of the Media Transportsel ected | TSP gat eway.

Port Nunmber Called Partyl7 to 18Length of the Called Nunber LengthParty

Nunber. Called Partyl9 to N, Called Party Number erwhere N jis(E. 164 -
S S

|l ength of the called party nunb to

Maxi mum 1 t
N+1Pr ot oc%@&lg‘gﬁsfor medi a Protocol typestreaning. RTP YEHMER48%) t hough

ot her protocols can be used. Server-sideN+l to N#2Simlar to the client-
Medi a Typeside nedia type described earlier. Server-si deN+3 to N+4Sim | ar
Hayloaa Type describet—eart+et—

to the die a €50
Server - si de!\ér% %‘y g%é¥lﬁ%1¥§ ze of theEPWI5aGeMbXPES? 0ad. Frahe
Ser ver - si de]N+¥8id1ldiz¢éosuppr essi on Si | enceetidleided. Suppressi on Enpble 21 WO

01/ 24478 Serygisisd de Echo [ancellatio

Action 415

In action 415 (FIG. 4), the client 105
communicates with the selected ITSP gateway 145 using,

5 for example, the RTP protocol. RTP is an independent
standard protocol for encoding and transmitting
multimedia streaming that is well known to those of
ordinary skill in the art. Action 415 corresponds to
RTP Data 546 of FIG. 5. Of course, other protocols can

10 be used besides RTP, such as any other proprietary
media streaming protocol.

In accordance with the RTP standard, program
“strtp.dll”, described in Appendix A, provides
transmission of encoded voice. An exemplary technique

15 to encode and decode voice is available from the DSP
Group of Santa Clara, CA. In this embodiment, program
“tsd2.d11” includes the exemplary technique to encode
and decode voice.

. Thus voice streams are communicated directly

20 Dbetween the client and selected ITSP gateway. This
direct communication reduces delay of voice packet
communications. Such delays introduce noticeable
delays in voice communications. .

In one embodiment, brief audio ads can be provided

25 to users through the speaker of the client 105 prior to
commencing an audio communication. The audio ads
generate revenue that can be used to subsidize costs of

- communicating with the destination audio communications
device 150.

30

Action 420

In action 420 (FIG. 4), the voice communication
ends. For example, a client 105 issues a RELEASE (548,
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Enabl e N+8 24 Cctober 2005 PCT/U800/24485 Echo cancel l ati on enabl ed.
Action 415 In action 415 (FIG 4), the client 105 communicates with the
selected I TSP gateway 145 using, 5 for exanple, the RTP protocol. RTP is
an i ndependent . standard protocol for encoding ardd t4ERhan 208 nul ti nedi a
stream ng™MHA*™ ‘wel | known to those of ordinary ski IFCTUS&MEBSart. Action
415 corresponds to RTP Data 546 of FIG 5. O course, other protocols can
10 be used besides RTP, such as any other proprietary nedia strean ng

protocol. Ip_accordance with the RTP standard, program "strtp.dlIl",
descri bed iﬁﬂg\ppﬁngf’x%ﬁ? f)‘?g?ﬁ‘ifé’s InEEERe 3 (?ﬁré’iegeﬁ%d"éﬂ”\/& ce. An
exenpl ary tesdmidpsere5 to eswudetand tetlbde Sigiiderilg, aviee | abl e from t he DSP

G oup of Sagd e AntElmedladdlise 9RO BN suRr QORAEASE SI2. dI 1" i ncl udes
t he exenpl ary techni qus to_encode and decode vaice. Thus vqice streans are
communi cat e'b“)‘/ iﬁ?"é(?PFy 20" Bt Ue e Tt ﬁéalaﬁ’]re%ntTcé’rf&PseWI@%‘Pe?j 92Fdp gat eway.

This diT ecrecionani washen rtedirgegndetay wflkoi e phtket conmuni cati ons.

- Such del aySejutdiaduee PRt i gl &erdelaysuidt LQhes CQEELM AL igns. I n one
enbodi nment,_bri ef. agdl 0 ads c?an betgrov d 25 to users through the
speaker of THE et 2195097 o £51RY ci ng an audi o communi cation. The

audi 0 ads geneCareckenphky tednecano beeusiedteoasubscei ze costs of
conmuni cat | AgmiintiBat hén dEStd NAI108w8Udi The YUTEBIEEL i PRSmalaviee 150.

10 server 130 signals to terminate the H.323 session using
for example a H.Z45 ESC message as defined in the H.245
standard to the selected ITSP gateway (see H.245 ESC
550 of FIG. 5). The selected ITSP gateway 145 then
signals to terminate the H.323 session using for

15 example a H.245 ESC message as defined in the H.245
standard to the selected intermediate server 130 (see
H.245 ESC 552 of FIG. 5). Next, the selected ITSP
gateway 145 issues a hangup command to the PSTN to
discontinue a session {see Hangup 554 of FIG. 5).

20 Next, the selected intermediate server 130 communicates
to the selected ITSP gateway ‘145 to terminate the
session using for example the (.931 disconnect message
defined in the Q.931 protocol (see Q.931 disconnect 556
of FIG. 5).

25 Thereafter, the selected intermediate server 130
frees rescurces such as other temporary allocated data
structures used for the ended session for another
session. Also the selected intermediate server 130
logs the end of the call to a Log Database. The Log

30 Database records the Start Time, End Time,
Success/Failure, Caller, Callee phone number. The Log
Database is stored by the database server, described
earlier and in Appendix B.

35 DTMF support
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30 Action 420 In action 420 (FIG 4), the voice comruni cation ends. For
exanple, a client 105 issues a RELEASE (548, 22 24 Cctober 2005 WO

01/ 24478 PCT/ U900/ 24485 FIG 5) to the sel ected |nterrred| ate server 130
when a user desires to terminate a talk. Simlard%y,°tiRbesall

i nt er nedi &Y@0844er 130 i ssues a RELEASE to  the cli entPWUQ{%‘Wﬁg for
exanple, TCP/IP, when a call 5 recipient vm'shes_ to termnate a talk. In
this enbodinent, the "VEGA Server Source Files" described in Appendix A
are used in actign 42 One exenplary manner to term nate a voice

conmuni cati on | SV 519 SRET ﬁiﬁ%sssee"'l éctedit merthisdivebeite078®rver 130
signal s to téom evempliche £bir 323i e smiidn , ushagecfmtenaspkenas H245 ESC

- nmessage as I3 ot i rilan, l.ec TSR gateway (see
H. 245 ESC g%%igs&ﬂ%e rg)%lgic%éé@sel ect %@EQ;I% %Lgﬁeersv\g;% hggm# e signals to
terninate tREMH™FPaGEssi GRe uSFIRFYRSr 1a5eBRstinte éeHV2E5113§35C ¥fessage as
defined $n tlhuen,H 24m s fetrantae DIMF tkesagkect ecthd niedeneddalesserver 130 (see

H. 245 ESC 5&&‘9;&@,.1@3_ %) anl\{s;x§45 tlgsagkected I TSP gateway 145 issues a
hangup command t |scont|nue a session (see Hangup 554 of

FIG 5). 20 NextTci‘et He %8?"%59&)3]:?1& ErRBYFeT PTAMEELr 30 chfuni cates to the
sel ected | TSRMpatemmapeld5 to termnate the session using for exanple the
Q 931 di sconnect nessage defined in the Q 931 protocol (see Q 931

di sconnect [556_of FI G5y 125 _Thereafter,thesetected—nternedi ate server
130 frees [resddeddsNamen a5 oOFERL: BAnor dr BLHSfoPSBErIRIGieR Kt ruct ur es
used for the=mndedrsesston [ortanpt her Described earlier.
4 Value
DITMF String g to 10 The 1ength of the
Length | DTMF String.
DTMF String 11 to N, where | DTMF characters. A
N is the maximum length of
length of the the DTMF String is,
DTMF String. for example, 128
bytes.
10

Communication halts

At any time, communication halt can be generated
by either the client, a selected intermediate server
130, or a remote client using VSCP RELEASE. For

15 example, some communications or messages between a
client and selected intermediate server 130 or remote
client must be received within an allotted time. If
the communications or messages are not received within
an allotted time, the receiver issues a RELEASE message

20 to the communication/ message sender to discontinue any
communication on an initiated or active session.

The RELEASE message 13 used to end a TCP
connection. For‘example, the RELEASE message is used
if the selected intermediate server or client do not

25 receive a message, such as SETUP, CALLPROCEED, ALERT,
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session. Also the selected internediate server 130 |ogs the end of the
call to a Log Database. The Log 30 Database records the Start Tine, End
Ti me, Success/Failure, Caller, Callee phone nunber. The Log Database is
stored by _the database server, described earlierZ2artiap 1 x B. 35
DTVF suppdP®2%78\0 01/ 24478 24 COctober 2005 PCT/ US00/ PEXBSORHERS t he user
presses a digit on the website 700 (for exanple, for voice mail), the
client 105 sends the digit to the selected internedi ate server 130 using
t he DITMF ness . _The sel ected interpmedi ate server 130, in 5 turn,
transfers tfe CHESéﬁg?‘FHSPﬁéeQeF%%TEd'ﬁ¥55°lgﬁ?éﬁﬁﬁxﬁ§ﬁng an H. 245
nmessage. Therdwldeswprgaheatdss prfovhdeBEb@kIBmtesssgef t he DITM- nessage.
Field NameQctet no. Brief Description Call Referencel to 8Described earlier
Val ue DTMF{String9 to 10Thesillemgie of the . Lengt hDpME=Stx5Nng.| DTMF Stringll
to N, whergDTVF Chiaracters.. A N s _thenaxi momr repguirorrengtih of thethe
DTMFE Stri ng—is,—DINVECEEE [ BRESGTencex¥ahee 128 bytks _18~-8ommuni cation hal ts
At any timg, conmuni cation Hwlsbncan be generated| by ®iitcher tlhe client, a

selected internedi ate server 130, or a renote client Using VSCP RELEASE.

For
The Call Reference Value field identifies a particular

5 communication session. The following table provides
. potential values and associated meanings for each
Reason field.

Reason Value
Unknown reason 0x0001
No permission 0x0002
Unreachable Destination 0x0003
Destination Reljection 0x0004
User 0x0005
10 Client to remote client

In client to remote client communication, the
client and remote client communicate directly using the
internet or a private network. The clients communicate
using messages TCP connect, VSCP SETUP, VSCP

15 CALLPROCEED, VSCP ALERT, VSCP CONNECT, RTP Data, and
VSCP RELEASE described earlier at least with respect to
FIG, 5. Thus in this embodiment, each of client and
remote client use only the “Client side programs”,
described in Appendix A. The client initiates

20  communication with a remote client using the TCP
connect message, in which the IP address and port of
the remote client are specified. Thus, for example,
the client and remote client are each identified by an
IP address and port number.

25 Advantageously, each client does not need to
support the full H.323 protocol, which would be

25




15 exanpl e, some communi cations or nessages between a client and sel ected
internmedi ate server 130 or renote client nmust be received within an
allotted tinme. If the conmunications or nessages.are naot received wthin
an allotted tine, the receiver issues a RELEASE._rﬁs‘gsqél‘ﬂié3 1Phhe

conmmuni catw(b??/z%ssage sender to discontinue any conmRFEEIPEH8DN an
initiated or active session. The RELEASE nessage is used to end a TCP
connection. For exanple, the RELEASE nessage is used if the selected
internedi ate server or client do not 25 receive a nessage, such as SETUP,
CALLPROCEEDRCREEREY 32 RO BUP D4A8 24 h0RRobEFF 255 WaPCT| RSO 24485 or
CONNECT, infan aliatt ed tremete Tdidnal koninogi ¢ahlens, ppaviydese par anet ers of

t he RELEASEpppSsagss o gkd ‘Nﬁ%@%‘ft f e_Val uel-8 Reason9-10
The Call Reference Vé,:loue f_|se d identj ??32%{%%5?}%&?‘2% nec%]'rir?*fu?ni cation
sessi on. ThBYfBRFOGIHGEabl S WHARAZGEs  pBPeH ide ¢afaes Beeneassoci at ed
meani ngss f ocoeawhicatReaseonti i £ldbks tReas doNak uei dJdenawa i ££a56eHEX 0001 No

per m ssi on0x0002, Uy eaghable 1%3%@55%0%%0‘2% Q?‘E’Ew%i on Rej ecti on0x0004

User 0x0005 10 Cient to renote ient I reote €l ient
communi cat i BRSEIHFY EisbhRCandniemsnéativrmt ddentinféaterefieasdt |y using the
i nternet orneeqed wat eometmbrdte WiehchhenIBSE afavenboat e

10 Modifications

The above-described embodiments of the present
invention are merely meant to be illustrative and not
limiting. It will thus be obvious to those skilled in
the art that various changes and modifications may be

15 made without departing from this invention in its
broader aspects. For example, system 100 could easily
support video, data, or fax communications. Therefore,
the appended claims encompass all such changes and
modifications as fall within the true scope of this

20 invention.
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usi ng nessages TCP connect, VSCP SETUP, VSCP 15 CALLPROCEED, VSCP ALERT,
VSCP CONNECT, RTP Data, and VSCP RELEASE described earlier at least with
respect to FIG 5. Thus in this enbodi mnent, each of. client and renpte
client use only the "dient side prograns”, descttHeetoReApRdi x A The
client i nWMA®E£#88 20. communi cation with a renote clientPardisaezaudse TCP
connect nessage, in which the IP address and port of the renote client are
speci fied. Thus, for exanple, the client and renote client are each
identified by an |IP address and port nunber. 25 Advantageously, each
client does not need to support APRENPIX|AH 323 protocol, which would be 25
24 Cctober 2005 g0 h6244¢ 8o diakd)S00124485 necessary to communi cate with
an | TSP gat eway ., Ratoh%raﬂ1 “vflgr client to rcz(r)g)t client comunications, only
the RTP needs toBE%&EPported THuS*FRESS Y whFe SREEHB®9Dy each cl i ent
i's mnimzed20 Sougrelht epreynigaddoast bstwsammimiteamedhatet h a destinati on
audi 0 CORMUBEERdRORRd HAYi EBiedt Selpgehesni NipL. M@diiat gs8@r¥gr supports any

necessary distinct, i ntati o f the H 323 protocol needed to
.conmuni cat e“’“g\}lgltﬁn é;r%‘;’nﬁ#gggga?e%&;??lo Modi fications The above-descri bed

enbodi ments of the present invention are nerely neant to be illustrative
and not limtinQieht Wilé phutgrafe obvious to those skilled in the art

t hat various ch es ~al 1fications_pmay be 15 de wi.t hout departing
fromthis i nv_en?"{%%n F%Qg?go%%%ea%%rogégrb‘%ct%?e I?G‘recéff(gﬁp?%%}ﬁst em 100 coul d
easi | y 1&uppbiantvil@eoandatepPort Bay communicedticosstoTaed efmme, t he
appended cl egreclqreaenpass atdlisechvedangas andenedsiisabiQnsms fall within
the true scope Qg BhSactions 610 and 620 of FIG. 6. In this

embodiment, code segments provided in tables entitled

“Java files”, “Resource Files”, “Microsoft COM Wrapper
15 - Class{Internet Explorer only)”, “Microsoft COM (Common
Object Model) related files for Internet Explorer”,
“Netscape Plugin related files for Netscape
Communicator”, “C++ Compiler (Microsoft Visual C++ 6.0)
related files”, “C++/Header Files”, and “External
20 Dependencies” are uploaded to a client.

Program “vegacomm.cpp”, “vegacomm2.cpp”, and
“vegacomm.h” are compiled together to make up the main
client side applicaticen.

Together, all of code segments listed under the

25 C+t/Header Files table make up “vscp.dll”. Executing
program “vscp.dsw” commences compilation of “vscp.dll”.

Java files are used to bulld the Java applet. It
is the main module of the client application. All the

~ direct user interaction and user interface are
30 implemented in these files,
' ' Resource files contain the user interface and
multimedia object definitions.
The COM files are used as an interface between
. Java Applet and the *.dll files.
35 The Netscape Plugin files allow control the java
applet to contrel the sound card. Netscape plugin

27




20 invention.
Entry node progranms A program "vgk.c"
support connunlcatlons bet ween internedi ate

Program "vgk. c" action 405 (FIGs. 4 &fd ®

26 24 Cct ober

is used in

2005 MD 01/ 24478 PCTAJ900/ 24485 APPENDI X A
is executed by the entry node
servers and any client.

tohgy eft0si de

120 to

prograns WRS24§ ent side prograns" are executed by t hECTUS2%48fent 105 and

support any conmmuni cations to and from

- client side prograns
code segnents provided in tables entitled

enbodlnent

"M crosoft Kdadd1eCapaentojedntibdet ) Exrelcaieed flles for

e b e e

"Net scape Pl ugi p.

Conmpi | er (M

"Ext er nal XPipepengedtnesiecyddngp

CFOSO

E@ER&PQQJbétHF?%n¥he

the client 105. Collectively,
are used in actions 610 and 620 of FIG 6.

t he
In this

"Java files",
“Resour ce Fiiles Tor\MIgFecane SCEVESY BhDeiares Tefgs it hitidvn &OMExpl orer onl y) ™

Fridg&m

I nternet Explorer™
" C++

+f£bader Fil es",

and'

"vegacomnlcmp;andveggcaamﬁuﬁpﬂbn dadicé v@@acennmpleanﬂzamnplled together to
of code segnents

make up th

listed und r
'progran1"v§ﬁﬁﬂﬁgﬁw 86nﬁ%ﬂ%é§°@8ﬁﬁi?%&%%ﬂ?kﬁ "vscp.dl|".
'to build the Java applet. It

Al the

o coggh ta,eoq%e

OF; P01 ARice Rare G

vscp di "
Java files are used

is the main nodul e of the client application.

these fil e$=

.fiirect user Tnteracti n r rnterface are 30 1n
Doconwvrerao - fil age.oant V% 9 Eggn HIEY N YTy |
LB\ZAA" 1 YA >2nE | I o CUITL QI II |9 C UOCI LA L %A A aAaTrmTu
File Description Comment

AnswerDialog.java

Yes/No message dialog

class

BrowserType.java

class for detecting
surrounding browser

type

ContactIhfo.java

Contains personal
information and
location information
of Client.

Ipialpialog.java

Dialing Dialog class

{DialDialogEvent.Jjava

Dialing Dialog event
class

MySocket.java

socket utility class

IMyUtil. java

utility class for
frequently used
methods

VegaCommEvent.java

VegaCommEvent class

VegaCommWrapper.java

browser—independent
class for internal
vscp methods

Web2Phonelpplet. java

main Java Applet

‘class which

communicates with

Browsers and vscp

engine (plugin or

2B

Executi ng

| emented in




mul ti medi a object definitions.
Java Applet and the *.dl|
the Java applet to control
2005 PCTI US00/ 24485 fi
M5 | nt er netrcERshomsess. Fil e

voi ce encodi ng/ decodi ng

105 and any destination device (for exanple,
ny renpte.client

bet ween
al | ow control

27 WD 01/ 24478 24 Cctober
t he sanme woloe2d4dat the CQM nodul e does for
"strtp.dl " supports RTP comruni cation and

functi ons between the client
' phone_commini cations)

PC to

Qr

conmuni cat ijons) .

Java files Fil e[2agript

files.

(for
i onComment Answer Di al o

reseage o 110 e

informati op_of d jient

rowserTé/pe

PG,

22

avaCont al ns

DalDalo

q:cl ags %or tet ect
ers
eibe?\PélanaﬂpnbeD Hasg

mati on an
cl ass

i T o

I Ng SUFFOF

exanpl e,
. javaYes/ No
ndi ng

The COM files are used as an interface
35 The Netscape Plugin files

the s O_U#‘g 35 (?%%%Nte%@g%

pe plugin
e serves

PC to PC

| ocati on

.Dial D al ogEvent javaDi al i ng Di al og event cl ass IvySocket J avasocket utility

cI ass Myuti

—avautT Tty ctass—for Tre%uenrly USedTetrhods
.Resource Files
File Description Comment
vscp.xrc vscp dll resource

template,
contains version
information and

resource data

VegaComm. rgs

resource file for
registering
VegaComm COM
class to Windows

registry
'busy.wav pbusy sound Microsoft PCM 8000
Hz, 8 bit, mono
format
Jdialtone.wav |dial tone sound Microsoft PCM 8000
Hz, 8 bit, mono
format
{ringback.wav |ring sound Microsoft PCM 8000
' Hz, 8 bit, mono
format
|Tenel.wav button 0 sound Microsoft PCM 8000
Hz, 8 bit, mono
format
Tonel.wav button 1 sound Microsoft PCM 8000
' Hz, 8 bit, mono
format
Tonez.wav button 2 sound Microsoft PCM 8000
' Hz, 8 bit, mono
format
Tone3.wav button 3 sound Microsoft PCM 8000
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VegaCommEvent . j avaVegaConmEvent cl ass

VegaComV apper . j avabr owser - i ndependent cl ass for

i nt er nal

vscp net hods

Web2PhoneAppl et . j avarmai n Java Appl et class which comuni cates with Browsers
and vscp engine (plugin or 28 24 Cctober 2005 WO 4 /QA4rePEAAIS00124485

COM ) WebsRhanetse! per.j avaFront-end cl ass for

Ve b2PhorreAanh®@isagl ass

, Resource Files Fil eDescriptionComent vscp.rcvscp dll resource tenpl ate,
contains version informati on and resource data VegaComm rgsresource file

for registering . MegaConm COM class to Wndows registry busy, wavbusy
soundM crosjpft PCM 8000 |Hz, 8 bit, nono fpidmatg dial tesne wavdi al tone
soundM crosjoft PCM 8000 {Hz, 8 bit, nono format
|Toned.wav button 4 sound Microsoft PCM 8000
' Hz, 8 bit, mono
format
ToneS5.wav button 5 sound Microsoft PCM 8000
Hz, 8 bit, mono
format
Tone6.wav button 6 sound Microsoft PCM 8000
Hz, 8 bit, mono
format
Tone7.wav button 7 sound Microsoft PCM 8000
Hz, 8 bit, mono
format
Tone8.wav button 8 sound Microsoft PCM 8000
Hz, 8 bit, mcono
. format
Tone9.wav button 9 scund Microsoft PCM 8000
Hz, 8 bit, mono
format
Tonestar.wav |button star(*) Microsoft PCM 8000
sound Hz, 8 bit, mono
format
|Tonepnd.wav button pound (#) Microsoft PCM 8000
sound Hz, 8 bit, mono
format

Microsoft COM Wrapper Class(Internet Explorer only)

File

Description

Comment

| _1vegacommEvent.

IVegaCommEvent

generated from
vscp.dll by Microsoft

ava wrapper for MS
Java Visual J++ COM
Wrapper
IVegaComm. java IVegaComm generated from

wrapper for MS

vsep.dll
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format ringback.wavring soundM crosoft PCM 8000 Hz, 8 bit, nono format
ToneO. wavbutton 0 soundM crosoft PCM 8000 Hz, 8 bit, nono format

Tonel . wavbutton 1 soundM crosoft PCM 8000 Hz, 8 ?l{ ,cho Oef%@

Tone2. wavbut t on 2 soundM crosoft PCM 8000 Hz, 8 Kit, O

| Tone3. waWMsutl2¢#18 3 soundM crosoft PCM 8000 29 24 Cct obciCTAROG24 01/ 24478
PCTI US00/ 24485 Hz, 8 bit, nono format Tone4. wavbutt ond4dsoundM cr osof t PCM 8000
Hz, 8 bit,nnono format Tone5. wavbutton5soundM crosoft PCM 8000 Hz, 8 bit, nono
f ormat Tongqé—wav-bui-t-oR6seuhraM-c+oso-+REM--8000—Hz—8—bitmiBRe-for mat

Tone7. wavbyt t on7soundM cr osofe&RCM 8000 Hz,| 8 bit, nono format
Tones8. wavbyt L, gnSsOIdM GhOSQELEEM 8000 Hz 8, DLt P om
.Jjava constants vscp.dll
definition
class
tagStatusConstant |status generated from
s.java constants vscp.dll
definition
class
VegaComm. java VegaComm generated from
wrapper for MS|vscp.dll
Java

Microsoft COM{Common Object Model) related files for
Internet Explorer

File Degscription Comment

vscp.idl IDL{Interface Definition
Language) file which
defines the COM interfaces
exposed to external Java

classes
'vscpCP.h C stub file for COM generated from
Connection Point interface |vscp.idl
vscp.h C stub file for COM generated from
| interface vscp.idl
vscp_i.c C source file which has generated from,
declarations for vscp.idl

IID(Interface ID) and
CLSID{Class ID)

vscp_p.c C source file which generated from
contains proxy stub code vscp.idl
for Distributed COM not using.

Netscape Plugin related files for Netscape

Communicator
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format Tone9. wavbut t on9soundM cr osof t PCM 8000 Hz, 8 bit, nono for mat

Tonest ar. wavbut t onstar (*) M cr osof t PCM 8000 soundHz, 8 bit, nono format
Tonepnd. wavbut t onpound(#) M crosoft PCM 8000 soundHgz, 8 briét’ o format

M crosoft COM W apper C ass(Internet Explorer onl OFr¢ %rsr?cod]q?at i onCommrent
| VegaCommixeet24478 VegaCommEvent gener at ed from avaw apperrdiusodiEusgscp. dl | by
M crosoft JavaVi sual J++ COM W apper | VegaComm j aval VegaCommygener ated from
wr apper for Msvscp.dl|l 30 24 Cctober 2005 WO 01/ 24478 PCT/ USOO124485 Java
t agCodecConstantsCodecgenerated from javaconstantsvscp dll _definition

cl ass tagStijatiugConst ant st ajusgenerabed fromcormawaconst ant svscp. dl |
definition %Ip%ss%p\_/g aComm @\/l%\(%ggggmrgener ared. Ebﬂmir\{\{&prpaelrl}; or MSvscp. dl |

implementation

file for basic
Netscape Plugin
methods,
VegaPlugin
methods,
VegaCommEvent
methods

npwin.cpp Win32 interface from Netscape
for Netscape PluginSDK source
Plugin

stubs.c stub files for
Netscape
LiveConnect {Java
to Plugin
communication)
technology

VegaPlugin. java |JRI (Java Raw
Interface)
declaration file
for Netscape
Plugin methods

VegaCommEvent.j | JRI (Java Raw

ava Interface)
declaration file
for status update

events
Jcom_serome_Vega {Cross-language generated from
[CommEvent.c Interface file VegaClommEvent . java

for status update
events methods
which calls

external java
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I

VegaPl ugi n

Java M crosoft COM Conmon Cbject Mdel) related files for Internet Explorer
Fil eDescri pti onComment vscp.idl IDL(Interface Definition Language) file

whi ch defines the COMinterfaces exposed to exterQ% Java cl afs vscpCP. hC
stub file for COwenerated from Connection Poi nt t8r e 9%% vscp. hC
stub fil e"PA24¥8\yenerated frominterfacevscp.idl vscpPFTﬁﬁmﬁ%ﬁFce file

whi ch hasgenerated from declarations forvscp.idl IIDInterface ID) and
CLSID(d ass | D) vscp_p. cC source file mhlchgenerated from cont ai ns proxy

st ub codevgepdt—for—DDrstTTOUrEdCOvVTot Ujlng NetsTape-PHugmn rel at ed

files for INetscape CommnEea$$s 31 24 (ot aber 2005 W) 01/ 24478

- PCT/ USQOl 244&» sl%iﬂcaiaesegar Heon&O IR fBRVSGPefPPiied a@Hageusgs COM

internally %%Eﬁfnent%tlon L££€h§(ﬂbd§¥%ic hkgg&gﬁg%ﬁﬂvéwt ]ggghqu
events methods
which calls

external java

classes
com serome_Vega [Cross-language generated from
Plugin.c Interface file VegaPlugin. java

for Netscape
Plugin methods
which is called
by external java
classes

'comﬁserome_Vega Header file for generated from
Plugin.h Netscape Plugin VegaPlugin.java
methods which is
called by
external java
. classes
SinkObj.h JRI<~>COM
communication
class (CSinkObi)

C++ Compiler (Microsoft Visual C++ 6.0) related files

File Description Comment

vscp.def declares DLL
export functions
for use with COM
and Netscape

Plugin

vscp.clw C language class|MSVC internal
information file

vscp.dsp Project File
information

33




|

VegaCommEvent net hods npwi n. cppWn32 interfacefrom Netscape for

Net scapePl ugi nSDK source Plugin stubs.cstub files for
Li veConnect (Java to Pl ugi n conmuni cation) techno
VegaPl ugi n. javaJRl (Java Raw I nterface) declarati

Net scape

Pstohen 3% cape Pl ugi n

nmet hods VewatamtEvent. | JRI (Java Raw aval nterface) decl acarusoez4kssl e f or
status update events com serone_VegaCross-| anguagegenerated from
CommEvent . clnterface fil eVegaCommEvent.java for status update events

net hods whirch—call-s—axt-ernal—dava32--MWo-0L 24448 24 .Oct obgr.—20,

D5
from

PCT1US00124485p cdisas ses | bxameser one_VegaHeader file forgenerated
- . Conmivent [hstatus updafgVegatemEvent} java
' information
stdafx.cpp |files for MSVC internal
standard AFX
features
C++/Header Files
File Description Comment

VegaComm. Ccpp

implementation file for
key features (CvegaComm)

main file

-VegaCommZ.cpp

implementation file for
key features {CvegaComm)

VegaComm.h

header file for
VegaComm. Ccpp,
VegaCommz . cpp

WaveCtrl.cpp

Manipulates Microphone and

Recording &

Speaker hardware Playing
devices (CwaveCtrl) ‘
{WaveCtrl.h header file for
WaveCtrl.cpp
stvscp.cpp Frames/Deframes VSCP
packets
stvscp.h VS5CP header files
vScp. cpp dll main file
vscp.h dll main header file
External Dependencies
|File Description Comment
stnet.h network API functions
stnet.dll network API functions
dll
sterror.h stnet error definition
strtp.h RTP header file |
strtp.dil RTP DLL Supports RTP
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events nmet hods which calls external java classes com serone

VegaCr oss- | anguagegenerated from Plugin.clnterface fileVegaPl ugin.java for
Net scape Pl ugin nmethods which is called by external java cI asses corn
serome VegaHeader file forgenerated from Pl ugin. g é% 2005

Pl ugi nVeg® W§#438j ava nmet hods which is called by exter rmrquawmssl asses

Si nk@oj . hJRI <- >COM communi cation cl ass(CSi nkGbj) C++ Conpiler(M crosoft
Visual C++ 6.0) related files FileDescriptionConmment vscp. defdeclares DLL

export fungtrens—foer—tge—wth—EoMantd—Netseape—Frug-r—vsep—e-#C | anguage
classMSVC ifnternal infprmation file vscp. dspPropeoticEtiion shdrpmti on 33 24
Cct ober 2045 WO 01/ 244y8 voice
encoding/decoding
functions.
stg71l.h G.711, G.723 codec DLL
header file
tsd2.dll G.711, G.723 codec DLL

Intermediate server programs
The “VEGA Server Source Files” are executed by the

selected intermediate server and support any
5 communications to and from the selected intermediate

server.
VEGA Server Source Files

File Description Comment

Child.c Child process main

routine and thread
routine which handles
each call

h323stub.c |[H.323 stack calling
routines for VEGA server

Sendvscp.c |VSCP packets sending

routines
Utils.c Miscellaneocus routines
Vserver.c Main routine which

creates child processes
and routes incoming calls
to child processes

stdb.c Performs user
authentication by looking
up the DB

Stdebug.c Debugging/Logging
facility
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PCT/-US00/ 24485 vscp. dswProj ect Workspace i nformation stdafx.cppfiles

forMSVC i nternal standard AFX features C++/ Header Files

Fi | eDescri pti onComment VegaCont n. cppi npl enent at | %nql ]:é | e for i r% file key
P,

features(CvegaComm) VegaComm®. cppi npl enent ati on
f eat ur es( 4¥3%m VegaConm hheader file for VegaComnPCE'ﬂﬁ"m\%ﬁéaCoer cpp

WaveCtr| . cppMani pul at es M crophone andRecordi ng & Speaker hardwar ePl ayi ng
~devi ces(OnaveCtrl) WaveCirl . hheader file for WaveCirl . cpp

stvscp. cppFrames/ Deframes VSCP packets stvscp. hVSCP header fi I es
vscp.cppdll main file vscp. hdll main header file External Dependencies
Fil eDescri pti onGr2enprs¢nats hnet work APl functions stnet.dl |l network API

functions dIl stRrpebghstoels @heorydeds niddan pstibBe bRT header file

executed by the selected intermediate server and

5 support any H.323 level communications between the
selected intermediate server and the ITSP gateway. The
programs of the H.323 Stack Packages are used to

- support an H.323 protocol based communication in
process 850 of FIG. 9.

10
H.323 Stack Packages
Package Description Comment
[Stasn ASN.1 facilities using |
0SS ASN.l1 package
1sth245 H.245 abstraction
layer (Session
management)
1sth323m H.323 Multi-session
{Toplevel APT)
Stnet TCP/IP abstraction
layer
stg931 - 0.931 and H.225.0

abstraction layer
{Call signaling)
Stras RAS abstraction layer
- (Registration,
Admission and Status)

Strtp RTP abstraction laver
{Real-~Time Protocol)

[Stwin32 Win32 functions ported
on Solaris 2.x

The following table provides a correspondence
between actions of process 400 and the programs
described in Appendix A.
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strtp.dl | RTP DLLSupports RTP 34 WD 01/24478 24 Cctober 2005 PCTI USO0/ 24485
communi cati on and voi ce encodi ng/ decodi ng functions. stg7ll.hG 711, G 723
codec DLL header file tsd2.dll G 711, G 723 codec |.nter nedj ate server
programs The "VEGA Server Source Files" are execdﬁthm%BPQQﬁaéHQ ect ed

i nt er nedi at@oigas™er and support any communications to moTdUshe/passt he
selected internediate server. VEGA Server Source Files

Fi | eDescriptionComment Child.cChild process nain routine and thread routine
whi ch handl es each call h323stub.cH 323 stack calling routines for VEGA
server Sendvscp. cVSCP packets sending routines [Jtils.cM scell aneous
routines VSgégﬁﬁughhinArougkggrg%gch creates child procefses and routes

i ncom ng cptFs—to—chitdpiocesses—stdb—cPerforns—user—at{ henti cati on by
| ooki ng 405, 410, 415, |C++/Header Files, C++
' - 1420, Compiler (Microsoft Visual C++

6.0) related files,

Netscape Plugin related files
for Netscape Communicator,
Microsoft COM(Common Object
Model) related files for
Internet Explorer

Microsoft COM Wrapper
Class(Internet Explorer only),
Rescurce Files, and

Java files,

415 External Dependencies

410, 415, and Intermediate Server Source
420 Files
850 ' H.323 Stack Packages
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up the DB St debug. cDebuggi ng/ Logging facility 35 WD 01124478 24 Cct ober
2005 PCT/ USQO 24485 H. 323 progranms The prograns of the "H 323 Stack
Packages" are executed by the sel ected internedi. server . 5 support
any H. 323 | evel conmunications between the sel ec‘f‘%gxftrﬂbe%él e server
and the |WwBBugdteeway. The prograns of the H 323 StackrBaukagessare used to
support an H. 323 protocol based communication in process 850 of FIG 9. 10
H. 323 Stack Packages PackageDescri pti onComment StasnASN. 1 facilities using
OSS ASN. 1 package sth245H. 245 abstraction | ayer (Session managenent)

st h323nmH. 323 Multi-session (Toplevel APlI) StnetTCP/IP abstraction |ayer

stg931Q 931 and H. 225.0 abshppghheh d.ay@ragikak! signaling) StrasRAS

abstraction | ayer (RePli st ratTon, Adm ssign and Status) StrtpRTP abstraction
| ayer The following commands are issued by the ‘web

gserver to the data base server. The data base server
5 - replies using responses, described herein. FIG., 10
schematically depicts the relationship between clients
105-i and 105-j and the data base 1000. 1In one
embodiment, the commands are transmitted using TCP/IP.

Commands
10 The following table shows commands and associated
values. '
Command Value
LOGIN 0x10
REGISTER 0x11
LOGOFF |1 0x12
GETSTATUS 0x13
UNREGISTER _ Ox14
ADDUSER 0x20
DELETEUSER Ox21
MODIFYUSER ' 10x22
GETUSER | 0%x23
ADDCONTACT 0x30
DELETECONTACT 0x31
MODIFYCONTACT 0x32
| GETCONTACTLIST 0x33
GETCONTACTINFOQ 0x34
FINDUSERNAME 0x50

Return Codes

The following table shows the return codes and
15 associated values. The return codes are generated in

response to a command.
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(Real -Tinme Protocol) Stwi n32Wn32 functions ported on Solaris 2.x The
follow ng table provides a correspondence between actions of process 400
and the prograns described in Appendix A 36 24 QOctober 2005 WO 01/ 24478
PCT/ USOQl 24485 ActionsPrograns 405, 410, 415, CG++/4eatfér®q§ eV ocH+

420. Conpi WERMEF osof t Visual C++ 6.0) related files, RETASH448P| ugi n
related files for Netscape Communi cator, M crosoft COM Conmon Cbj ect Model)
~related files for Internet Explorer Mcrosoft COM Wapper C ass(!|nternet

Expl orer onlyy—Resetree—+ites—and—Java—ites—415Ext ernal Dependenci es
410, 415, and i rver r 420Elbhes B50H. 323 Stack Packages 37
24 Cctober 200RpWELOL/ 244485 PCT/ US00/ 2448% (ABREND] X B: DATABASE The
fol |l ow ng commands_are i ssued bg t he web |server [o the data base server
The data base|8EFGRPE_INVALID_USERID 0x01

RETCODE INVALID CONTACTID 0x02

RETCODE_INVALID USERNAME 0x03

RETCODE_INVALID PASSWORD 0x04

RETCODE_INVALID IPADDRESS 0x05

RETCODE_INVALID PORT 0x06

RETCODE_SERVER_ERROR 0x07

RETCODE_ALREADY EXIST 0x08

| RETCODE_INVALID FOLDERID 0x09

RETCODE_INVALID FOLDERNAME 0x0a

RETCODE_LOGIN FIRST 0x0b

RETCODE_INVALID SESSIONID 0x0c

RETCODE_ALREADY_CONNETED 0x0d

RETCODE NO OWNER 0x0e

LOGIN

The LOGON command is a command to logon to the
selected intermedizte server. The LOGON command format
5 is as follows.

Field Name Octet no. | format

Command 1 0x10

User Name 2-11 Null-terminated ASCIT
String

Password 12-21 Null-terminated ASCII
String

Response to LOGIN

The format of the response to the LOGIN command
- follows.
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replies using responses, described herein. FIG 10 schematically depicts
the relationship between clients 105-i and 105-j and the data base 1000.
In one enbodinment, the commands are transmtted ysi TCP/ | Conmands 10
The follow ng table shows comands and associ at ecfl4 U%I t?jejs%? égHﬁandVal ue
LOG NOx 10WVREGMSBEROK 11 LOGOFFOXx12 GETSTATUSOx13 UNREG BEEmeeotkdss$DDUSEROX20
DELETEUSEROx21 MODI FYUSEROXx22 GETUSEROx23 ADDCONTACTOx30 DELETECONTACTOx31
MODI FYCONTACTOx32 GETCONTACTLI STOx33 GETCONTACTI NFQOx34 FI NDUSERNAMEOX50
Ret urn Codes Thefollow-ng—table-shows the.return codes and 15 associ ated
val ues. The ret i
01/ 24478 L4 Uct
RETCODE_| NVALI [

Session ID 1 2-33

The Return Codes are any of: RETCODE_ SUCCESS,
RETCODE INVALID USERNAME, RETCODE_INVALID PASSWORD, or
RETCODE_SERVER_ERROR. The Session ID is described
5 earlier.

REGISTER

The REGISTER command registers the client’s IP
Address/Port information to the database. The REGISTER
10 command format is as follows.

Field Name Qctet no.
Command 1
Session ID 2-33

IP Address 34-37
Port Number 38-39
Override Flag 40

Command: 0x11
Session ID: described earlier
IP Address (IPv4)
15 Port Number: Port Number of selected intermediate
server

Override flag is eilther

NO_OVERRIDE (0x0) : Do not replace the information
. if already exists
20 CVERRIDE (0x01): Replace the information if

already exists.

Response to REGISTER
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RETCCODE_| NVALI D_CONTACTI DOx02 RETCODE- | NVALI D- USERNAMEOX 03

RETCODEI NVALI DPASSWORDOx04 RETCODE | NVALI D"| PADDRESS0x05

RETCODE' | NVALI D- PORTOx06 RETCODESERVER ERROROxO7 RETCODEALREADYEXI STOx(8

' RETCODE, | NVALI DFOLDERI DOx09 RETCODEI NVAL| DFOL DERNAVESKEP BREFEEOELOG N

FI RSTOx Cowidkel @441 NVALI DSESSI ONIl DOxOc  RETCODEAL READYCONSAIsB244e RETCODENO
OMEROxCe LOG N The LOGON conmand is a command to |logon to the sel ected
internedi ate server. 5 is as follows. The LOGON command format Field
NameCct et no.format Commandl0XI O User Nane2--11Null-termnated ASCII String
Passwor d12- 21Nultihet ebbinstates] tASCkksSbrsa g ResRonser toel Qanafhe format of

t he respongﬁ lt%wtshe LOG@ N coomand follows.. 39 24:octorer zuu WD 0.]124478
Fiel d NanmeCctet 'h6. Return Code 1 Session |D2-33
| Field Name Qctet no.
Return Code 1
User ID 2-5

The Return Code is any of: RETCODE_SUCCESS,
5 RETCODE_INVALID SESSIONID, RETCODE_ INVALID IPADDRESS,
RETCODE_INVALID PORT, RETCODE_ALREADY_ CONNETED, or
RETCODE_SERVER_ERROR.

The User ID is described earlier.

10
LOGOEE

LOGOFF command specifies which session is to end.
The LOGOFF command format is as follows.

Field Name |Qctet Brief description
no.

Command 1 0x12

Session ID |2-33 Described earlier.

15 Response to LOGOFFE

No Response
GETSTATUS

GETSTATUS command 1s a request. for status
information of a user The GETSTATUS command format is
20 .as follows.

Field Name | Octet Brief description
no.

Command 1 0x13
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PCT/ US00124485 The Return Codes are any of: RETCODE SUCCESS,

RETCODE_| NVALI D_USERNAME, RETCODE | NVALI D PASSWORD, or RETCODE SERVER
ERROR. The Session ID is described 5 earlier. RE(%QST R;: 'I;hheer ?I%%J STER conmand
registers the client's P Address/Port informati‘on 10 e database. The
REG STER Y %8#tnd format is as follows. Field NanmeOctF&FBY24¢85mmand1
Session |1 D2-33 | P Address34-37 Port Nunber38-39 Override Fl ag40 Command:
Oxi| Session I D: described earlier | P Address (IPv4) 15Port Nunber: Port
Nunmber of selecijed internmedjate server Override flag is ejther : Do not
repl ace the inf]aPFr&%iB?l NO- | DE T@ﬁé)"rl??d &A3A&8Y exi sts 200VERRI DE
(0x01): Repl ace| tther i mdmay ¢arb i f al Deadyilexd sdaxliBesponse to REG STER 40
24 Cctober 2UU5 WO 01724478 PCT1USOO 24485 The format of the response to

“the REG STER conmmand
Response tTo GETSTATUS

The format of the response to the GETSTATUS

command follows.

Field Name Octet no.
Return Code 1

Status 2

IP Address 3-6

Port Number 7-8

The Return Code is any of the following:
RETCODE_SUCCESS, RETCODE_ INVALID USERID,
RETCODE_INVALID USERNAME, or RETCODE_SERVER_ERROR.

The Status is any of the following:

10 STATUS_NOTCONNECTED (0x00): User client not registered
STATUS_CONNETED (0x01): User client registered
IP Address is described earlier.
Port Number is described earlier.

15 UNREGISTER

The UNREGISTER command is a request to unregister
a client’s IP Address/Port information from the
database. The UNREGISTER command format is as follows.

Field Name Octet no.

Command 1 Ox14
User ID 2-5 Described earlier.
User Name | 6-15 Described earlier.

20 Response to UNREGISTER
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follows. Field NaneCctet no. Return Codel User I1D2-5 The Return Code is any
of : RETCODE SUCCESS, RETCODE---|NVALID SESSI ONI D, RETCODE- | NVALI D

| PADDRESS, RETCCDE | NVALI D PORT, RETCODE ALREADY CQ%%%%EP : RETCCDE
SERVER ERROR. The User ID is described earlier. 1‘64“!_ _ ﬁ_ command
speci fi eswalvie4d78ession is to end. The LOGOFF conmand pCoMsen2448S as
follows. Field NaneCctetBrief description no. Commandl0x12 Session

| D2- 33Descri bed earlier. 15 Response to LOGOFF . No Response GETSTATUS
GETSTATUS command is a request for status information of a user The
GETSTATUS comraid Respatsd.s 20 as follows. Field Nanme Command Cctet no,
Brief description Ox13 41 Lg uctoner LUUS WA 01/24478PCT/[J500/ 24485
User | D2- 5Daegpxicbedear | i er User Nanme6- 15Descri bedearl i er

The ADDUSER command is a request to add a new user
" to the database and provides associated information on
5 the new user. The ADDUSER command format is as

follows.
Field Octet no. |Brief description
Name
Command 1 0x20
User Name | 2-11
First i2-21
1 Name

Last Name | 22-41
Addressl |42-81
Address2 82-121

{city 122-141
State 142-143
Zip Code |144-153
Phonel 154173
Phone? 174-193
Fax 194-213
Email 214-277
Password |[278-287 Described earlier.
Publish 288 Publish Option
Option ‘0’ : Publish user

information in the
public directory
‘N‘: Do not publish

user information

Response to ADDUSER
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Response to CGETSTATUS The format of the response to the GETSTATUS command
follows. Field NaneCctet no. Return Codel Status2 | P Address3-6 Port
Nunmber 7-8 The Return Code is any of the follow ng: RETCODE SUCCESS,
RETCODE | NVALI D USERI D, RETCODE | NVALI D USERNANE.Z %~ REPEEDEYSERVER ERROR
The StatudvQ¥2447§ of the followi ng: 10 STATUS_NOTCONNECGRHDUSI@REE) : User
client not registered STATUS_CONNETED (0x01): User client registered |P
Address is described earlier. Port Nunmber is described earlier. 15

UNREGQ STER The UNREG STER conmand is a request to unregister a client's IP
Addr ess/ Port i nfillemaeispan$e otn tthe ABRPSBRASswmmEnd LNRE® STER command f or mat
is as foll Oi\@llcﬁlleﬂgdfblgiﬁg@:t et no. Conmmandl0x14 User | D2-5Descri bed
earlier. User Nane6-15Described earlier. 20 Response to UNREQ STER 42 WO
01/24478 24 Cct nsponse ADDUSER The ADDUSER
e dat abase and provi des

The Return Code is any of the following:
5 RETCODE_SUCCESS, RETCODE INVALID USERNAME,
RETCODE_INVALID PASSWORD, RETCODE_ALREADY EXIST, or
RETCODE_SERVER ERROR.

DELETEUSER

10 The DELETEUSER command i1s a request to delete a
user from the database. The DELETEUSER command format
is as follows.

Brief

description
Command 1 0x21
Session ID 2-33 Described

earlier

15

Response to DELETEUSER

The response to the DELETEUSER command is the
following format.

Qctet no.

Return Code 1
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follows. The ADDUSER command format is as Field COctet no.Brief description
Nanme Commandl10x20 User Nane2-11 First12-21 Nanme Last Nane22-41

Addr essl 42-81 Address282-121 Cityl22-141 Stateld2-14, i p 144- 153
Phonel 154- 173 Phone2. 174- 193 Fax194- 213 Enmi | 214_%%3@%@ RS

Passwor d2¥89¥8#escri bed earlier. Publish288Publish Qpff&WS®H486Nn" 0" :

Publ i sh user information in the public directory "N : Do not publish user
i nformati on Response to ADDUSER 43 WO 01/ 24478 L4 COct ober Zuub

- PCT/'US(c) 0124485 The response to the ADDUSER conmmand is the follow ng
format. Fiel dNafBecRetufp Code is any of RETCODE_SUCCESS,

RETCODE_INVALID SESSIONID, or RETCODE_SERVER_ERROR.

MODIFYUSER

5 The MODIFYUSER command is a request to modify user
information in the database. The MODIFYUSER command
format is as follows. Any field that is not to change

is 0x00.
Octet Brief Description
Number
Command 1 O0x22

User Name |2-11

First Name | 12-2]
Last Name | 22-41
Addressl 42-81
| Address?2 g2-121

City 122-141

State 142-143

Zip Code 144-153

Phonel 154-173

Phone?2 174-193

Fax 194-213

Email 214-277

Password 278-287 Described earlier.
Publish 288 Publish Option
Option ‘O : Publish user

information in the
public directory; or
‘N’ : Do not publish
user information.

10 Response to MODIFYUSER
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Ret urnCodel The Return Code is any of the follow ng; 5 RETCODE SUCCESS,
RETCODE_| NVALI D USERNAME, RETCODE_| NVALI D_PASSWORD, RETCODE ALREADY_EXI ST,
or RETCODE_SERVERTERROR DELETEUSER 10 The DELET US(]ER command is a request
to delete a - user .fromthe-database. The DELETEU ‘orftfind 40 et is as
fol | ows. BO®R4dkscri pti on Command10x21 Session | D2- 33BEIAISPIS#BSear | i er 15
Response to DELETEUSER The response to the DELETEUSER command is the
following format. Octet no. Return Codel 44 WO 01/ 24478 24 Cctober 2005
PCT/ US00/ 24485 The Return Code is any of RETCODE SUCCESS, RETCODE | NVALID
SESSI ONI D, or RE?E@ESW&OERR@Q‘&’KW@SEW MEDIFPRUSER command is a
request to frddickyngsésrmatnf ormati on in the database. The MODI FYUSER comrand
format is as follows. Any field that is not to change is 0x00. Cctet Brief
- Descri ption Nunper Octet

Return Code 1

The Return Code is any of the following:
5 RETCODE_SUCCESS, RETCODE_INVALID SESSIONID, or
RETCODE_SERVER_ERROR,

GETUSERINFOQ

The GETUSERINFC command is a request to retrieve
The GETUSERINFO

10 user information from the database.

-command format is as follows.

Octet no. Brief Description

Command 1 0x23
Session ID 2~33

Described earlier.

15 Response to GETUSERINFO

The response to the GETUSERINFO command is the
following format.

QOctet no, Brief

Description

Return Code 1

| User Name 2-11
First Name 12-21
Last Name 22-41
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Commandl10x22 User Nane2--11 First Nanel2-21 Last Nane22-41 Addressl| 42-81
Addr ess282-121 Cityl22-141 Stateld2-143 Zip Codeld4- 153 Phonel 154-173
Phone2174- 193 Fax194- 213 Emui | 214- 277 Passmrd278238&:[)§(§k§:r£ b%:ﬂ) earlier.
Publish Option "0': Publish user Publish 288informatio % t'he :bpt i onpublic
di rect oryWOdi2244/8 : Do not publish user information. 10PRESISOMEESSt O

MODI FYUSER. 45 WO 01/ 24478 24 Cctober 2005 PCT/ US0O0I 2448S The response to

t he MODI FYUSER conmand is the following format. Octet Return Code 1 The

Return Code is pRy—ef—the—fott-owhg—6-REFCODE-.SLCCESS,
RETCODEMN | NVALI O BE8SE@Y D, orn 42RETCODE SERVER ERROR,
Address?2 g2-121

city 122-141
| State 142-143
Zip Code 144~153
Phonel 154-173
‘Phone2 174-193
| Fax 134-213
Email 214-277
Password 278-287 Described
below.
Publish 288 Described
Option earlier,

The Return Code is any of the following:
RETCODE_SUCCESS, RETCODE_INVALID SESSIONID, or
RETCODE_SERVER_ERROR.

5
ADDCONTACTINFO
The ADDCONTACTINFO command is a reguest to add a
new contact to the user’'s contact list stored the
database. The ADDCONTACTINFO command format is as
10 feollows.

Octet no. Brief Description
Command 1 0x30
Session ID 2-33 Described earlier.
Folder ID 34-35 2 byte Folderx
Identifier.
User Name 36-45
First Name 46-65
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GETUSERI NFO The GETUSERI NFO command is a request to retrieve 10 user

I nformation fromthe database. The GETUSERI NFO conmmand format is as
follows. Cctet no.Brief Description Cormand 1 OXZ{Q) S(fstm on 1.p2-33Descri bed
earlier. 15 Response to GETUSERI NFO The response e ET NFO conmmand
i's the fB‘lq‘BW‘ﬁﬁ format. Cctet no, Brief Description RECIUSIUHHRSL User
Nanme2-11 First Nanmel2-2.1 |Last Nanme22-41 46 WO 01/ 24478 24 Cctober 2UU5
PCTI1 US00124485 Addressl 42-81 Address282-121 G tyl22-141 Stateld2-143 Zip

Codel44- 153—+Phomet154—1t7—Phome 274193 Fax o423+t 14- 277.
Passwor d27d-128EDHarei bed| Bet&w.__Publli sh
Phonel Type 86 Described below.
| Phone1 87-106
Phone2 Type 107 ‘Described below.
Phone2 108127
Phone3 Type 128 Described below.
 .Phone3 129-148
Phoned4 Type 149 Described below.
Phone4 150-169
Email 170-233

Phone Types are any of the following:
HOME_PHONE: Home Phone Number
WORK PHONE: Work Phone Number
5 CELL_PHONE: Cell Phone Number
PAGER_PHONE: Pager Number
OTHER_PHONE: Other Number

Respoﬁse to ADDCONTACTINFO

10 The response to the ADDCONTACTINFO command is the
following format.
_ Octet no.
Return Code 1
Contact ID 2-5

The Return Code is any of the following:
RETCODE_SUCCESS, RETCODE_INVALID SESSIONID,
15 RETCODE_INVALID USERNAME, RETCODE ALREADY EXIST, or
 RETCODE_SERVER_ERROR. |
The Contact ID is a 4 byte Contact Identifier.

DELETECONTACTINFO
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288Descri bed Optionearlier. The Return Code is any of the foll ow ng:
RETCODE- SUCCESS, RETCODE_| NVALI D- SESSI ONI D, or RETCODE SERVER ERROR. 5
'ADDCONTACTI NFO The ADDCCNTACTINFO command is a request to add a new
contact to the user's contact list stored the qé&ﬁﬁQDQﬁmeﬁithﬁACTlNFO
command f eig@batrs as .10 fol lows. Cctet no.Brlef Des c rfichitsfihaaanmand10x 30
Sessi on | D2-33Descri bed earlier. Folder 1D34-352 byte Folder Identifier.
User Nane36-45 First Naned6-65 47 WO 01/ 24478 24 COctober 2UUS
PCTI USOQ 24485 Last Nane66- 85 Phonel Type86Descri bedbel ow. Phonel 87-106
SRS e it
one 0 9 one I one
o R F o | S PENE PhOAE® e BRBTE” NI

Types are any 0
that is stored in the database. The DELETECONTACTINFO

command format is as follows.

Octet Brief Description
Command 1 0x31

Session ID 2-33 Described earlier.
Contact ID 34-37 Described earlier.

Response to DELETECONTACTINFO

The response to the DELETECONTACTINEQ command is
the following format.

8 T 6 5 4 3 2 ¥ Octet
no.

Return Code 1

10

The Return Code is any of the following:
RETCOBE_SUCCESS, RETCODE_INVALID SESSIONID,
RETCODE_INVALID CONTACTID, RETCODE_NO_OWNER, or
RETCODE_SERVER_ERROR.

15

MODIFYCONTACTINFO

The MODIFYCONTACTINFO command is a request to
modify a contact in a user’s contact list that is
stored in the database. The MODIFYCONTACTINFO command

20 format is as follows.

Octet Brief Description
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WORK PHONE: Wor k Phone Number CELL PHONE: Cell Phone Number PAGER PHONE:
Pager Nunmber - OTHER PHONE: O her Number Response to ADDCONTACTI NFO 10 The
response to the ADDCONTACTI NFO conmand is the follloqvi n fo(r%[ﬁ}. Cctet no.
Return Code 1 Contact |D2-5 The Return Code is arfy" of " t*H&ES ol 1 oW ng:
RETCODE_SW@OHB$478 RETCODE | NVALI D_SESSI ONI D, 15 RETCODE_pdyANoi/RaekdSERNANE,
RETCODE. ALREADY- EXI ST, or RETCODE SERVER ERROR. The Contact IDis a 4 byte
Contact ldentifier. DELETECONTACTI NFO 48 Z4 Cctober LUU) WO 01/ 24478

PCT/ USOQ 24485 Fhe-RELETECONTA to delete
contact inform{commén®m a usefis contacdxiast that is sfored in the _
Doser | pti on CompSRaToabE Bessi o1 be- 59pesart bed-oarriore| Contact
1 D34-37Descri beCenEd¢erId Respobke3t o DELETECONTACTI NFO The response to the
DELETECONTACTI NFencqevensl is [hedollowing format. 8 7 6}5 4 3 2Cct et
User Name 42-51
{First Name 52-71
Last Name 72-91
Phonel Type 92
Phonel 93-112
{ Phone2 Type 113
Phone?2 114-133
Phone3 Type 134
Phone3 135-154
Phoned4 Type 155
| Phone4 156-175
Email 176239

Response to MODIEFYCONTACTINFO

The response to the MODIFYCONTACTINFO command is a
one octet “Return Code”.

5 The Return Code is any of the following:
RETCODE_SUCCESS, RETCODE_INVALID SESSIONID,
RETCODE_INVALID CONTACTID, RETCODE_INVALID USERNAME,
RETCODE_ALREADY EXIST, RETCODE NO OWNER, or
RETCODE_SERVER_ERROR.

10

GETCONTACTLIST

The GETCONTACTLIST command is a request for a list
of contacts from the user’s contact list based on
provided search criteria. The GETCONTACTLIST command

15 format is as follows.
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no. Return Codel 10 The Return Code is any of the follow ng:

RETCODE- SUCCESS, RETCODE | NVALI D _SESSI ONI D, RETCODE | NVALI D _CONTACTI D,
RETCODE- NO_ OANNER, or RETCODE- SERVER- ERROR. 15 MODI EYCONTACT! NFO The

MODI FYCONTACTI NFO conmand i s~a request to nodify*%h ot 4492 user' s
contact | wmstoiekas is stored in the database. The MODI p¢gNiddddsNFO conmand
20 format is as follows. Cctet Brief Description 49 WO 01/24478 24 Cct ober
2UU5 PCT/ US00/ 24485 Command10x32 Session | D2-33 Contact |D34-37 Fol der

| D38-41 User _Nane42-51 First Nanpe52-71 1ast Nane72-91 Phopel Type92

Phonel 93- 112 Phone2 Typell3 Phepne2ldd:- 133 hhqedeI¥paddihPhone3]35- 154

Phone4 Type%aamgggne4lbb-llb 1 0x33
Session ID 2-33
Folder ID 34-35
Starting Index 36-37 Part of the contacts

that satisfies the
search criteria. The
retrieved contacts

| that has the index
less than the starting
index are discarded.

|# of Entries [ 38-39 Number of entries to
_ retrieve.

{ First Index 40 Retrieve the contacts

| Character that has a user name

that starts with an
alphabet between the
first and last

character.
Last Index 41 Retrieve the contacts
Character : that has a user name

that starts with an
alphabet between the
first and last

. character.
| search string 87-150 A search string that
is matched against the

contact list.
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Emai | 176- 239 Response to MODI FYCONTACTI NFO The response to the
MODI FYCONTACTI NFO conmmand is a one octet "Return Code". The Return Code is
any of the follow ng: RETCODE SUCCESS, RETCCDE_L%%@H#%E%%%%Q%@IQ
RETCCODE | NVALI D_CONTACTI D, RETCODE | NVALI D- USER ,
ALREADY_EXOIJI244TCODE_NO OANER, or RETCODE- SERVER ERRQR/USHEHDB485
GETCONTACTLI ST The GETCONTACTLI ST command is a request for a list of
contacts fromthe user's contact |ist based on provided search criteria.
The CGETCONTAGHA-SI—corahd—tb—orFatuis—as-—foll-ows..—-50-24 Cctober 20U5 WO
01/ 24478 PQRdIS00LR4485 Cct el 1hb. Bri ef dgsmre gpbranofoiemndl @33 | Sessi on
| D2- 33 Fol der 1D34-35 Startipg | ndex36-374R _ t hat
& soRk Lﬂﬁ@tﬂﬂé at%“stﬁzs |

satisfies tlhe search criterifp. The retrigved contac he i ndex
| ess than tlhe starting index|are di scar ddFORF_SPSERYE LBFB- 30Nufrber of
entries toretrieve. First |pdex40Retri eJesOrTe FERATHANS AJrgr act grt hat has a

user nane - . SORT_FIRSTNAME DES,
" SORT_USERNAME_ASC, or
SORT_USERNAME DES.

Response to GETCONTACTLIST

The response to GETCONTACTLIST is a header
5 followed by multiple contact entries.

Header
_ Octet no.
# of Total Entries 1-2
# of Entries returned for this 3-4
query
Each Contact Entry
Octet Brief
description
_ 1-4 4 byte Contact
Contact ID
Contact User ID 5-8 4 byte Contact
User ID
First Name 9-28
{Last Name 29-48
Phonel Type 49
Phonel ' 50-69
Phone2 Type 70
Phone2 71-90
Phone3 Type 91
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that starts with an al phabet between the first and | ast character. Last

| ndex41lRetri eve the contacts Characterthat has a user nanme that starts with
an al phabet between the first and | ast character.. ?e&g&ﬁ%%g 87- 150A
search string that is matched against the cont act” t ober 2UU5
WO 01/244W®0SmﬂmiCpt|on 151 Response to GETCONTACTLI ST reGisuB@ms 24485 The
Sort Option is any of SORT LASTNAME ASC, SORT_LASTNAME- DES,

SORTTFI RSTNAME ASC, SORT FI RSTNAME DES, SORT USERNAME ASC, or SORT
USERNAMVE DES._The.response.to CETCONTACTLLST is a header 5 followed by

mul tipl e cqmhaak3entries. Hepgler11iOciet no. # of Total Entriesl-2 # of
Entries ret%%one4 Qr this3-4 9£§ry

| Phoned 113-132
Email 133-196 | Null-terminated
ASCII string

The Phone Types are any of the following:
HOME PHONE (Home Phone Number),
WORK_PHONE (Work Phone Number),
5 CELL_PHONE (Cell Phone Number),
PAGER PHONE (Pager Number),
OTHER_PHONE (Cther Number).

GETCONTACTINFO

10 The GETCONTACTINFO command is a request for
detailed information of a specific contact entry. The
GETCONTACTINFQO command format 1s as follows,

Octet Brief
description
| Command 1 0x34
Session ID 2-33
User ID 34-37
Contact ID 38-41

15
' Response to GETCONTACTINFO

The response to the GETCONTACTINFO command is the
following format. '
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Each Contact Entry COctetBrief description Contact |Dl-44 byte Contact
Contact User |D5-84 byte Contact User |ID First Nane9-28 Last Nane29-48
Phonel Type49 Phonel 50- 69 Phone2 Type70 Phone271-. one3 Type9l 52 WO
01/ 24478 44 .Oct ober 2UUb. - PCT/ | 1S0Qf 24485 Phonesg‘g‘?l“ﬁog%edhe‘y pell2 ..
Phone4113WOP 2443 | 133- 196Nul | -t er mi nat ed ASCI | stri ng PPF&SPHYAES Types are
any of the follow ng: HOMVE PHONE (Honme Phone Nunber), WORK PHONE (Work
Phone Number), 5 CELL PHONE (Cell Phone Number), PAGER PHONE ( Pager

Nunber), ] .  The GETCONTACTI NFO
command is |a request for detqic&dti nf or¥mitdfon of a spefific contact entry.
The - GETCONTACTI NFO command format is asgdsddigwsen. OctptBrief description
| 1.
{ Return Code
Contact User ID 2-5
| Contact User Name 6-15
First Name 16-35
Last Name 36-45
Phonel Type 46
Phonel 47-76
Phone2 Type 77
Phone?2 78-97
Phone3 Type 98
{ Phone3 99-118
Phoned Type | 119
Phone/ 120-139
| Email 140-203

The Return Code is any of the following:
RETCCDE_SUCCESS, RETCODE_INVALID SESSIONID,
RETCODE INVALID USERID, RETCODE_INVALID CONTACTID,

5 RETCODE_NO_OWNER, RETCODE_SERVER_ERROR

The Phone Types are any of the following:
HOME_PHONE {Home Phone Number)
- WORK_PHONE (Work Phone Number)
10 CELL_PHONE (Cell Phone Number)
.~ PAGER PHONE (Pager Number)
OTHER_ PHONE (Other Number)

FINDUSERNAME
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Commandl. 0x34 Session |1 D2-33 User |D34-37 LContact |1D38-41 15 Response to
GETCONTACTI NFO The response to the GETCONTACTI NFO conmand is the follow ng
format. 53 WD 01/24478 L4 Cctober LUUS PCT1US00/ 24485 Oct et Brief
description Return Codel. Contact User |D2-5 Contatt” VeI NAES: 15 First
Nanmel6- 35wgpdihefme36- 45 Phonel Typed6 Phonel 47-76 Phonggikiiadsé
Phone278- 97 Phone3 Type98 Phone399-118 Phone4 Typell9 Phone4120-139
Emai | 140- 203 The Return Code is any of the follow ng: RETCODE SUCCESS,
RETCODE | NVALI D SESSI ONI D, RETCCODE_| NVALI D_USERI D,

'RETCODE_| NVALI D-1G@VEASHU 8 RifAMNRE HemianNOL OMER quRETCEPE SERMER.  ERROR The

Phone Types,are.any (gL« LR LoTdaviAgse, AR RHANE J(HoDR, Phone Number)

The FINDUSERNAME command format 1s as follows.

Octet Brief

_ description
Command 1 0x50
First Name 2-21
Last Name 22-41
Email 42-105

5 Response to FINDUSERNAME

The response to the FINDUSERNAME command includes
a header followed by multiple contact entries.

Header
8 7 . 6 5 4 3 2 1} Octet
no.
# of Entries i-2
10 Fach User Entry
|8 7 6 5 4 3 2 1| Octet
no.
User Name 1-10
First Name _ 11-30
Last Name 31-50

.Fach of User Name, First Name, Last Name are Null-
terminated ASCII strings.
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WORK PHONE (Wor k Phone Number) 10 CELL PHONE (Cell Phone Number) PAGER
PHONE (Pager Nunber) OTHER PHONE (O her Nunber) FI NDUSERNAME 54 (4 uct ober
-Luu WD 01/ 24478 PCT/ U500/ 24485 The FI NDUSERNAMVE command is a request for a
list of users that match the first, |ast nane arfd &e&oPer PRESFI NDUSERNAME
command f hs as follows. OctetBrief description : O First
Nane2-21 ﬁgg?hﬁ?rsmzz-ﬂ Emai | 42-10.5 5 Response to FI %@Eﬁkﬁﬁgme
response to the FI NDUSERNAME conmmand i ncludes a header foll owed by

mul tiple contact entries. Header 8 7 6 5 4 3 2 1Qctet no. # of Entriesl-2
10 Each User Entr 8 7 6 5 4 3 2 1Cctet no. User Nanmel-10 First Nanell-30
Last Nane31-50 Each of User Name, First Ncame, Last Nane are Null -

termnated ASCI | strings. 55 APPENDIX C
The entry node maintains the IP Address, Port

numbers, and the status information of selected

5 intermediate servers. The entry node further routes a
client’s call request to an intermediate server based
on the status informaticon.

The entry node can be used for disabling or
enabling intermediate servers. In the case of a

10 failure of an intermediate server, a backup

intermediate server can easily replace the
dysfunctional intermediate server.
The entry node maintains a TABLE of information
for all the intermediate servers. The entry node
15 periodically broadcasts a REPORT_REQUEST packet to the
intermediate servers, and all the intermediate servers
" register/report their information in response to the
packet. Because the REPORT REQUEST packet is
broadcasted periodically, new intermediate servers can
20 be added without having to restart the entry node. In
this embodiment, the REPORT_REQUEST is transmitted
using UDP (User Datagram Protocol) over IP.
The REPORT REQUEST packet includes an IP address
and a port number. The IP Address is, e.g., a 4 byte
25 IPv4 Address of the entry node. The port number is,
e.g., a 2 byte port number that the entry node listens
for response.
A SERVER REPORT packet is transmitted by an
intermediate server in response to the REPORT_REQUEST.
30 It contains the IP Address/Port information and the
load information of the intermediate server 130. In
this embodiment, the SERVER_REPORT is transmitted using
UDP/TCP/IP.
The following table describes fields in the
35 SERVER REPORT packet.
Field Name Octet no.
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24 Cctober 2UUb WO 01/ 24478 PCT/ CIS00/ 24485 APPENDI X C The entry node

mai ntains the | P Address, Port nunbers, and the status information of
selected 5 internedi ate servers. The entry node furt t. a client's
call request to an internedi ate server based on %{w %Oal{egrg ﬁﬁ)fbor mat i on.
The entrywoadesesn be used for disabling or enabling ipdraisogfisat e servers.
In the case of a 10 failure of an internedi ate server, a backup

intermedi ate server can easily replace the dysfunctional internediate
server. The entry node nmaintains a TABLE of information for-all the

i ntermedi atjeesseddeess The entry node|154periodically broadcgsts a REPORT
REQUEST pa ‘i%&ttﬂ };nggr i nternedi at e gryers, and all the intlernediate
servers r isterPreport.their inforfation in response to the packet.
Because th f‘FE!‘C’G’QIOlSQE@EJE‘S"Fl P&ER&PNFs | 'bPoadcast ed peri odical|ly, new

i nt er medi at{giaeNumbsr Cah shenadded| @w-Lbout having to restart the entry
‘node. In this enbodinent, the is transm usi ng UDP
(User Datagram Protocol) over |IP. The REPORT REQUEST packet includes an IP
address anthe IFoPddraabels: Thd-bPeAfdrees IRy Adgresy of hree 25 | Pv4
Aﬂdr ess of @me@@ghmn@dﬁatemdaaté BUFRES . iAsvasugsngt thi%,ﬁort_ nunber
that the entry n LS r.r nS.e. packet is
transm ttedeb%’ 'a% %yk?eéc?re&ainafr%ege?@%? ?ﬁe rceoé:cﬁ:gﬁ 8nfl30n? he REPORT REQUEST.
30 It cont adnfeomedippe ppRIFERSs APSEENF nfof e igagiene fxsad thef or mati on of
the intermeghiairg . seryes 3t nfibekhis wadndi MeNthet Bei SERVUEROREPORT i s

transnlttedréﬁ%egg by the entry node. The Number of Active

Sessions is the number of calls that the corresponding
intermediate server is handling. This information is
10 used by the entry node for distributing the client’s
call requests. The Max Number of Sessions is a maximum
number of concurrent calls that the corresponding
intermediate server is capable of handling..




UDP/ TCP/ 1 P. The follow ng table describes fields in the 35 SERVER REPORT
packet. F Field Nanme Octet no. 56 24 Cctober ZUUS WO 01/ 24478 | P Addressl-4
Port Nunber5-6 Number of Active Sessions7-8 Max Number of Sessions9-10

PCT/ US00124485 The |P Address is, e.g., a 4 byte 41PVFBRRFes bt the
corresponsig@rsaser nedi'ate server. The Port Nunber is, pcBnghosradssdyt e port
nunber that the corresponding 5 internedi ate server Iistens for

comuni cations fromthe <client. This port nunber is passed to the client
upon request by the entry node. The Nunber of Active Sessions is the
nunber of calls that the corresponding internediate server is handling.
This information is 10 used tr ode for distributing the client's
call requests. The Max Nunbé@fgb—gééssﬁ Iye&sa °f maxi num number of
concurrent call éﬂm&&tﬂmﬂt ermedi ate server is capable of

handling. 57 24 rOetesbetp@0is D0 h244F8: HGEA@Q»QEZ&@&M@%PE}@! X D
Messages, Mpss r:%%a%;()?%ﬂﬁfdv%iew ot %Ow{hféde cr| ann Ofss% Sul tabl e

transport topology nessages |'s prov t nie Bbodi ment ,

nessages at%e thanSRitEed Wiindg TFERAFP. ﬁcé-IlIOU\Mlﬁg conventional TCP
header is us&trdmibhabDSPOPthetlder is used to transport all
messages.
Field Name Cctet no.
Protocol Discriminator (hi-byte) 1

_Protocol Discriminator (lo-byte) 2
Content Length (hi-byte) 3
Content Length {lo-byte) 4

10 The Protocol Discriminator species byte orders.
Byte order is the order used for forming a ‘word’. Some
platforms use the higher byte first, and some use the
lower byte first. For example, to express the number
‘1’, it is 00 01 on some systems, and 01 00 on others.

15 Byte orders are different in different CPU platforms.
For example, Sun SPARC uses different byte order from
Intel’s. For network applications, which typically
would pass data to another heterogeneous system, it is
important to let the remote party which byte order

20 scheme is being used.

In this embodiment, the Protocol Discriminator is
0x5354. The Content Length represents a total length
of the packet, i.e., the header and + message content
together.

- 25
Message header

The following is a header for messages.

Field Name Octet no.‘
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messages. Field NanmeCctet no. Protocol Discrimnator(hi-byte)l Protocol
Discrimnator (|l o-byte)2 Content Length (hi-byte)3 Content Length (l o-byte)4
10 The Protocol Discrimnmnator species byte orders is the order
used for formng a word' . Sone platforns use t 5 ﬁgéﬁé? yﬁ%“¥irst, and
sone .use wieoizkoyer byte first. For exanple, to expresspdiissoiadrer 1', it
Is 00 01 on sone systens, and 01 00 on others. 15 Byte orders are different
in different CPU platforns. For exanple, Sun SPARC uses different byte
order from Intel's. For network applications, which typically would pass
dat a to-andther ned I RgTIPeUShsMSEEedn it ijs inportant to | et khe renot e

party which byte, order 29 sch nE .S berngjused. Tn thi s enbodi hent, the
. sgage e
Prot ocol DifsetiFator—i "yp “‘('Eo-’ Fhe—Content 'M"*Zh represents a total

“length of tﬁer@a@kel’tn,fq .—eMaJOIhéthémi@r) and + mass@ge content] together.

25 Message |hgade{odhe d0L! aus e hsi - dgr for nesgages. Field Nane Cctet

‘no. 58 24 ( T 1 " ISCO24485—Message—Fype (hi-byte)l
Message Type EFoildiyti@fe — Minor (hi-byte) 5
: ' Version Info - Minor {lo-bvte) 6

The Message Type field specles the type of message. The
-following tables provides asscociated values and

messages.
5

Message Type Value
SETUP | ' 0x0001
CALLPROCEED ' 0x0002
CONNECT 0x0003

| ALERT 0x0004

| RELEASE 0x0005
DTMF 0xQ006
STATUS 0x0007

The Version Info field specifies the Version Number of
the message. Because the message protocol definitions
may change in the future, by using the version info,

10 the receiver can reject a message if it is a higher
version than it supports.

Various Messages

The following message can be used, but is not
15 shown in FIG. 5.

STATUS. The client uses the STATUS message to
report current status information to the selected
intermediate server. The following table provides
parameters of the STATUS message.

Field Name Octet no.
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Version Info - Major (hi-byte)3 Version Info - Myjor (hi-byte)4 Version
Info -- Mnor (hi-byte)5 Version Info - Mnor (lo-byte)6 The Message Type
field species the type of nessage. The follow ng tables provides

associ ated val ues and nessages. Message TypeVal e S@ﬁ%(‘fé’fb
CALLPROCERi®02832 CONNECTOx0003  ALERTOx0004 RELEASEOXOO0&ed3hiyi42e0006
STATUSOx0007 The Version Info field specifies the Version Nunmber of the
nessage. Because the message protocol definitions may change in the future,
by using the version info, 10 the recgiver can reject a nessage if it is a
hi gher ver gi on @didn Retfesapportsa.uevari pus Mesgsages|15The fol | ow ng nessage c¢
an be used,| but Is nogtgpagvn in FIG p. SQ?\.-EHS- The client uses the STATUS
nmessage to report—curtrent—status—t+nformattor—to—t he selected internediate
server. The followi ng table provides paranmeters of the STATUS nessage.
Field Name | COctet no. 59 24 October 2UUh WO 01/24478 f Call Reference

Val ue The Call Reference Value field specifies a unigue

identifier (number} of the call session. The Status
field species the status of the client. For example a

-5  wvalue of 0x00 species the connection to the client is
alive
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Status 1-8 9-10 PCT/ USOQ 24485 The Call Reference Value field specifies a
unique identifier (nunber) of the call session. The Status field species
the status of the client. For exanple a 5 value of 0x00 species the
connection to the client is alive 60 24 Uct ober U *ERAFMEY "What i s
clainmed is; 1. A nethod of providing conmunications between a client and a
destination audio receiver, the nethod conprising the acts of: providing to
the client, access to a web site that includes entry node |ink
information; providing to the client, the entry node link information for
a sel ect €gAINthtry node that includes internediate node |link information
for commﬂggaité' QW ;@ selected internedi ate node; providing to the
client, the internmediate node link information; providing to the client,
access t -t hehsedtdetedf Huevédiedicatpumiordionhildivkas 4 dieapahid ity to use
a pluraki hys0fndebgPREMY, CUBMRE LAt RN REQL 0EGhS: 19y COMUNIGAte With a
plurality of gateway nodes, each of which uses one of "the plurality of

tel ephon?f’ comuni cation protocols, and wherein the internediate node

i ncl udes gateway nogeikiak tfilemelion:, RRvki A9 4 Giebhgied igi: the

gat eway node | ic’lk i nformati n:, andiggoq:\{niadi_ nrg_ to the client, access to a

sel ect ed includes entry no ink tio

providing to the client, the entry node link

“information for a selected ‘entry node that includes

intermediate node link information for communication with
a selected intermediate node;

providing to the client, the intermediate node link
information;

providing to the client, access to the selected
intermediate node, which has the capability to use a
plurality of telephony communication- protocols to
communicate with a plurality of gateway nodes, each of
which  uses one of the plurality of telephony
communication protocols, and wherein the intermediate
node includes gateway node link information;

providing to the client, the gateway node iink
'information; and

providing to the «client, access to a selected
gateway node selected by the intermediate node, and which

communicates with the destination audio receiver,

2. The method of Claim 1, wherein the act of providing
intermediate node link information comprises determining an

intermediate node with the lowest activity level.
3. The method of Claim 1, wherein the act of providing

gateway node link information further comprises determining a

least cost gateway.
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gateway node sel ected by the internedi ate node, and which communi cates
with the destination audio receiver. 2, The nethod of Caim1, wherein the
act of providing internediate node |i nk i nf or mat.j S det erm ni ng
an intermediate node with the | owest activity Ieévée)lrb&%@% ﬁrﬁr)e‘k‘[ hod of
Claim1, wherein the act of providing gateway node |ink information
further conprises determning a |east cost gateway. 61 24 Cctober 2UU5 4.
The nethod of Caim1l, wherein the gateway node conprises an |TSP gateway.
5. The rret hod of aim1, further conprising using a PSTN associated with
the destinati SRS ARFEr o SilpdR, 16 vipReingtieodatiwal apde Somahesed n t he
desti nat kaniesmig@tet£eei ver conprises a renote client. 7. The nethod of
Claim1l, wherein the intermedi ate node establishes H 323 based

comuni cation with the gateway node, 8. The nmethod of Caim1l, wherein the
web si t e Spr ovirble smetEdvie rdifi $:ilagman,d ﬁ\ﬁn&n&irn coRpr AMgURLERS | onsseve free to

sel ect ELSaQy AN\ 2RRAr gt at_pr des communi cati ons between a
. ted. b
client ang ‘Festi hat' (%n audl &nf"‘e%:%ri“ ver; 1o the"apparatus conprising: at

| east one gateway server that is capable of conmunicating with the

dest | natkon aygl OnkORRI VEE | cBlid 085! A0S I AIIEAL AR, BELY L Rt 1 S

capabl e of comunicating with the at [east one gat eway server using at
| east onéeﬁ?lvfrplcafﬁ%’ﬁsﬁﬁ 6fretn@ltépﬁblrﬁﬂtconnum catl on protocols; an entry
node that is capable of conmunicating with the at |east one i nt er nedi at e

server apd vvi%h the cljent, wherein the client signals the entry node to
sel ect aﬁ' he 'method of ' Claim 1, wherein the intermediate node

establishes H.323 based communication with the gateway node.

8. The method of Claim 1, wherein the web site provides
‘advertising and wherein the communications are free to select

users.

9. An apparatus that provides communications between a
client and a destination audio receiver, the apparatus
comprising: -
at least one gateway server that is capable of
communicating with the destination audio receiver;
at least one intermediate server that is capable of
communicating with the at least one gateway server using
at least one of a plurality of telephony communication
protocols;
an entry node that is capable of communicatiﬁg with
the at least one intermediate server and with the client,
wherein
the client signals the entry node to select an
intermediate server,
the selected intermediate server selects a
gateway server for communication With the

destination audio receiver,
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internedi ate server, the selected internediate server selects a gateway
server for comunication with the destination audio receiver, 62 24

Oct ober 2005 the selected internediate server initiates, co i cations
with the gateway server and establishes conmuni &t %&E&b@& m& the client
and the gateway server, and the client and destination audi o receiver
communi cate without use of the entry node. 10. The apparatus of Claim9,
wherein the destination audio receiver conprises a renote client. 11. The
apparatus of Claim9, wherein the apparatus provides free audio

comuni cati ons bet ween thre efieritedandndegednate oseraendi drnietetaser by

providing adverti sifighnQcd Gl | eften 12nd hegzalpa@arfat U2, Herd algg 11, wherein
the advertising conprises video advertisenents. I13. e apparatus of Caim

11, wherein the advd@RitirhRf coMprisesiansdiketaaver theembirnt al The

apparatus of O ai mHel gatbeieisRri-be, dgsti nati on audi o receiver conprises a
renote client. 63 . . . .
the client and destination audio receiver

communicate without use of the entry node,

10. The apparatus of Claim 2, wherein the destination audio

recelver comprises a remcte client.
11. The apparatus of Claim 9, wherein the apparatus provides
free audio communications between the client and destination

audio receiver by providing advertising to the client,

12. The apparatus of Claim 11, wherein the advertising

comprises video advertisements.

13. The apparatus of <Claim 11, wherein the advertising

comprises audio advertisements.

14. The apparatus of Claim 11, wherein the destination audio

recelver comprises a remote client.
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