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(57) ABSTRACT 

A method and apparatus for enabling communication 
between packet-Switched data networks and circuit 
Switched communication networks utilizes the existing 
domain name System infrastructure of the Internet to resolve 
traditional PSTN telephone numbers into domain names, 
and, using one or more domain name Servers, locate the 
network protocol address of a gateway capable of connect 
ing an executing task on the packet-Switched data network 
to the desired terminating apparatus on the circuit Switched 
communication network. Also disclosed is a gateway archi 
tecture capable of performing the croSS network connections 
as well as domain name Server architecture which Stores the 
Segments of a telephone number, Such as country code, area 
code and exchange, in a hierarchical tree configuration. 
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METHOD AND APPARATUS FOR ESTABLISHING 
COMMUNICATIONS BETWEEN 

PACKET-SWITCHED AND CIRCUIT-SWITCHED 
NETWORKS 

0001 U.S. patent application Ser. No. 08/719,640, 
entitled Method And Apparatus For Dynamically Defining 
Data Communication Utilities, by Mattaway et al., filed Sep. 
25, 1996; 

0002 U.S. patent application Ser. No. 08/719,898, 
entitled Method And Apparatus For Providing Caller Iden 
tification Based Out-going Messages. In A Computer Tele 
phony Environment, by Mattaway et al., filed Sep. 25, 1996; 
0003 U.S. patent application Ser. No. 08/718,911, 
entitled Method And Apparatus For Providing Caller Iden 
tification Based Call Blocking In A Computer Telephony 
Environment, by Mattaway et al., filed Sep. 25, 1996; 
0004 U.S. patent application Ser. No. 08/719,639, 
entitled Method And Apparatus For Providing Caller Iden 
tification Responses. In A Computer Telephony Environ 
ment, by Mattaway et al., filed Sep. 25, 1996; and 
0005 U.S. patent application Ser. No. 08/832,746, 
entitled Virtual Circuit Switching Architecture, by Mattaway 
et al., filed Apr. 4, 1997; 

FIELD OF THE INVENTION 

0006 The invention relates, generally, to data processing 
Systems and telecommunication Systems, and, more Specifi 
cally, to a technique for enabling communication connec 
tions between circuit-Switched communication networks 
and packet-Switched data processing networks. 

BACKGROUND OF THE INVENTION 

0007 Two fundamentally different switching technolo 
gies exist that enable digital communications. The first type, 
circuit-Switched networks, operate by establishing a dedi 
cated connection or circuit between two points, Similar to 
public switched telephone networks(PSTN). A telephone 
call causes a circuit to be established from the originating 
phone through the local Switching office acroSS trunk lines, 
to a remote Switching office and finally to the intended 
destination telephone. While Such circuit is in place, the call 
is guaranteed a data path for digitized or analog voice signals 
regardless of other network activity. The Second type packet 
Switched networks, typically connect computers and estab 
lish an asynchronous “virtual' channel between two points. 
In a packet-Switched network, data, Such as a voice Signal, 
is divided into Small pieces called packets which are then 
multiplexed onto high capacity connections for transmis 
Sion. Network hardware delivers packets to Specific desti 
nations where the packets are reassembled into the original 
data Set. With packet-Switched networks, multiple commu 
nications among different computers can proceed concur 
rently with the network connections shared by different pairs 
of computers concurrently communicating. Packet-Switched 
networks are, however, Sensitive to network capacity. If the 
network becomes overloaded, there is no guarantee that data 
will be timely delivered. Despite this drawback, packet 
Switched networks have become quite popular, particularly 
as part of the Internet and Intranets, due to their cost 
effectiveness and performance. 
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0008. In a packet-switched data network one or more 
common network protocols hide the technological differ 
ences between individual portions of the network, making 
interconnection between portions of the network indepen 
dent of the underlying hardware and/or Software. A popular 
network protocol, the Transmission Control Protocol/Inter 
net Protocol (TCP/IP) is utilized by the Internet and Intra 
netS> Intranets are private networkS Such as Local Area 
Networks (LANs) and Wide Area Networks (WAN). The 
TCP/IP protocol utilizes universal addressing as well as a 
Software protocol to map the universal addresses into low 
level machine addresses. For purposes of this discussion, 
networks which adhere to the TCP/IP protocol will be 
referred to hereinafter “IP-based' or as utilizing “IP 
addresses' or “Internet Protocol address'. 

0009. It is desirable for communications originating from 
an IP-based network to terminate at equipment in a PSTN 
network, and Vice versa, or for calls which originate and 
terminate on a PSTN network to utilize a packet-switched 
data network as an interim communication medium. Prob 
lems arise, however, when a user on an IP-based or other 
packet Switched data network tries to establish a communi 
cation link beyond the perimeter of the network, due to the 
disparity in addressing techniques among other differences 
used by the two types of networks. 
0010. The exchange/subscriber addressing scheme uti 
lized by public Switched telephone networks is closely 
related to the actual physical architecture of the network and 
therefore to the geographic location of terminating appara 
tus, i.e. telephone within the network. For example, in the 
United States, a telephone number may be partitioned into a 
three-digit area code, a three-digit eXchange, and a four-digit 
subscriber number within the exchange. PSTN carriers cur 
rently have large, well-established networks with multitudes 
of Subscribers utilizing Such naming Systems and are set up 
to interact with other PSTN carrier networks and to account 
for the variances in local geographic dialing patterns. 

0011 Conversely, packet-switched data networks adhere 
to a network protocol such as the TCP/IP protocol utilizes a 
hierarchical naming System which is neither based on the 
underlying hardware of the network nor the geographic 
locus of the various hardware components. Instead, the 
TCP/IP protocol partitions computers along lines of author 
ity irrespective of physical location. In TCP/IP, hierarchical 
machine names are assigned according to structures of 
organization for parts of name Space, not necessarily accord 
ing to the Structure of a physical network interconnection. 
The TCP/IP protocol implements a naming hierarchy called 
the Domain Name System (DNS). The Domain Name 
System utilizes a hierarchical naming Scheme referred to as 
domain names. Domain names consist of a Sequence of 
Subdomain names, Separated by a delimiter character, i.e. ".” 
The Subdomain names of a domain name are Sometimes 
referred to as labels. For example, the domain name “www 
.netspeak.com' contains three labels: "www',"netspeak', 
and “com'. Any suffix of a label in a domain name is called 
a domain. In the above example, the top-level domain is 
“com.” The domain name system is well documented in 
various public Specifications and will not be described 
hereinafter for the sake of brevity. 
0012. The reader will appreciate that due to the naming 
schemes utilized by PSTN networks and TCP/IP based 
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networks, Such as the Internet establishment of direct con 
nections from the Internet to public Switched telephone 
network Subscribers and Vice versa, is impractical. 
0013 In light of the above, a need currently exists for a 
mechanism which enables translation of a conventional 
telephone number from a client task on an IP-based network 
into a network protocol address representing a gateway 
capable of contacting the Subscriber apparatus associated 
with the telephone number. 
0.014) A need further exists for a mechanism which 
accounts for the dilemma of geographic dialing patterns and 
the nongeographic nature of IP-based networkS Such as the 
Internet, Versus the hardwired, geographic nature of public 
Switched telephone networkS. 
0.015. A need further exists for a mechanism which 
facilitates communication between packet-Switched net 
WorkS and circuit-Switched networks and which accommo 
date the existing infrastructure of circuit-Switched networks, 
including inoperability among carriers, Subscriber Volumes 
and billing logistics. 

SUMMARY OF THE INVENTION 

0016. The invention describes a method and apparatus 
which allows communications between packet-Switched 
data networks and traditional circuit-Switched networkS. 
Specifically, calls originating from a IP-based network may 
be routed to a public Switched telephone network or vice 
versa, using a technique which allows a traditional telephone 
number to be resolved to the IP address of an appropriate 
network gateway. 
0.017. According to a first aspect of the present invention, 
a method for establishing communication between an 
executing task on a packet-Switched data network and a 
terminating apparatus on a circuit-Switched communication 
network comprises the Steps of generating a telephone 
number domain name identifying a telephone number, Sup 
plying the telephone number domain name to a domain 
name Server operatively coupled to the packet-Switched 
network, obtaining a network protocol address of a gateway, 
and establishing a communication connection with the ter 
minating apparatus identified by the telephone number 
domain name. In one embodiment, the telephone number 
domain name includes a plurality of Segments which rep 
resent carrier name, country code, area code, and eXchange 
domain names, respectively. In Such embodiment, the 
method of obtaining the network protocol address of the 
appropriate gateway comprises the Steps of recursively 
determining the network protocol addresses associated with 
each of the respective domain name Segments of the tele 
phone number domain name. 
0.018. In accordance with a second aspect of the present 
invention, a computer program product for use with a 
computer System operatively coupled over a packet 
Switched data network to a domain name Server, and at least 
one gateway comprises a computer uSeable medium having 
a program code embodied on the medium. The program 
code comprises code for receiving data identifying a tele 
phone number, code for generating a telephone number 
domain name, code responsive to the telephone number 
domain name for obtaining the network protocol address of 
a gateway, code for forwarding the telephone number 
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domain name to the gateway, and code for communicating 
with the subscriber apparatus identified by the telephone 
numbers. In one embodiment, the code for obtaining the 
network protocol address comprises code for Supplying the 
telephone number domain name to a domain name Server 
and code for receiving a network protocol address of a 
gateway associated with the telephone number domain 
name. In an alternative embodiment, the code for obtaining 
the network protocol address comprises code responsive to 
the received identifying data for determining whether a 
domain name identifier of a gateway is contained therein and 
code for retrieving the network protocol address of the 
gateway identified by the domain name identifier from a 
directory. 

0019. In accordance with a third aspect of the invention, 
a method for establishing a communication link between 
Subscriber apparatus on a circuit-Switched communication 
network and a task executing on a packet-Switched data 
network both networks interconnected, by a gateway, com 
prises the steps of a) receiving from Subscriber apparatus on 
the circuit-Switched communication network information 
identifying a callee task on the packet-Switched data net 
work, b) determining from the received identifying data the 
network protocol address of the callee task, and c) estab 
lishing a communication connection between the Subscriber 
apparatus on the circuit-Switched communication network 
and the callee task on the packet-Switched data network. In 
one embodiment, the identified callee task comprises a 
gateway coupled to the packet-Switched data network and 
the identifying data is Supplied to the gateway. In another 
embodiment, the information identifying the callee task 
comprises a telephone number. 
0020. In accordance with a fourth aspect of the present 
invention, a gateway apparatus for connecting a circuit 
Switched communication network to a packet-Switched data 
network comprises a processor for manipulating data, pack 
etizing logic configured to translate data from the circuit 
Switched communication network into a format Suitable for 
transmission over the packet-Switched data network, 
unpacking logic configured to translate data from the packet 
Switched data network into a format Suitable for transmis 
Sion over the circuit-Switched communication network and 
a memory, operatively coupled to the processor and the 
transmission logics, for Storing information associated with 
one or more tasks on the packet-Switched data network. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021. The above and other features, objects, and advan 
tages of the invention will be better understood by referring 
to the following description in conjunction with the accom 
panying drawing in which: 
0022 FIG. 1 is a block diagram of a computer systems 
Suitable for use with the present invention; 
0023 FIG. 2 is a conceptual illustration of a communi 
cations network environment in which the present invention 
may be utilized; 
0024 FIG. 3 is a block diagram of a gateway system in 
accordance with the present invention; 
0025 FIG. 4 illustrates conceptually a hierarchical 
domain naming Structure utilized with the Server of the 
present invention; 
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0.026 FIGS. 5A-C illustrate conceptually the data struc 
tures used to implement the inventive Servers of the present 
invention; 
0.027 FIG. 6 illustrates conceptually the inventive steps 
utilized to resolve a telephone number to a network address 
of a gateway in accordance with the present invention, and 
0028 FIG. 7 is a flow chart illustrating the process steps 
of the method in accordance with the present invention. 

DETAILED DESCRIPTION 

0029 FIG. 1 illustrates the system architecture for a 
computer system 100, such as an IBM PS/2(R) computer on 
which the invention can be implemented. The exemplary 
computer system of FIG. 1 is for descriptive purposes only. 
Although the description below may refer to terms com 
monly used in describing particular computer Systems, Such 
as an IBM PS/2 computer, the description and concepts 
equally apply to other Systems, including Systems having 
architectures dissimilar to FIG. 1. 

0030 The computer system 100 includes a central pro 
cessing unit (CPU) 105, which may include a conventional 
microprocessor, a random access memory (RAM) 110 for 
temporary Storage of information, and a read only memory 
(ROM) 115 for permanent storage of information. A 
memory controller 120 is provided for controlling system 
RAM 110. A bus controller 125 is provided for controlling 
bus 130, and an interrupt controller 135 is used for receiving 
and processing various interrupt Signals from the other 
System components. Mass storage may be provided by 
diskette 142, CD ROM 147 or hard drive 152. Data and 
Software may be exchanged with computer system 100 via 
removable media Such as diskette 142 and CD ROM 147. 
Diskette 142 is insertable into diskette drive 141 which is, in 
turn, connected to bus 130 by a controller 140. Similarly, CD 
ROM 147 is insertable into CD ROM drive 146 which is 
connected to bus 130 by controller 145. Hard disk 152 is part 
of a fixed disk drive 151 which is connected to bus 130 by 
controller 150. 

0.031) User input to computer system 100 may be pro 
vided by a number of devices. For example, a keyboard 156 
and mouse 157 are connected to bus 130 by controller 155. 
An audio transducer 196, which may act as both a micro 
phone and a speaker, is connected to buS 130 by audio 
controller 197, as illustrated. It will be obvious to those 
reasonably skilled in the art that other input devices Such as 
a pen and/or tablet and a microphone for voice input may be 
connected to computer system 100 through bus 130 and an 
appropriate controller/software. DNA controller 160 is pro 
Vided for performing direct memory access to System RAM 
110. A visual display is generated by video controller 165 
which controls video display 170. Computer system 100 
also includes a communications adaptor 190 which allows 
the System to be interconnected to a local area network 
(LAN) or a wide area network (WAN), schematically illus 
trated by bus 191 and network 195. 
0.032 Computer system 100 is generally controlled and 
coordinated by operating system software, such the OS/20R 
operating System, available from International BusineSS 
Machines Corporation, Armonk, N.Y. The operating System 
controls allocation of System resources and performs tasks 
Such as process Scheduling, memory management, and net 
working and I/O Services, among other things. 
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Telecommunication Environment 

0033 FIG. 2 illustrates a telecommunications environ 
ment in which the invention may be practiced Such envi 
ronment being for exemplary purposes only and not to be 
considered limiting. Network 200 of FIG. 2 illustrates a 
hybrid telecommunication environment including both a 
traditional public Switched telephone network as well as 
Internet and Intranet networks and apparatus bridging 
between the two. The elements illustrated in FIG. 2 are to 
facilitate an understanding of the invention. Not every 
element illustrated in FIG. 2 or described herein is necessary 
for the implementation or the operation of the invention. 
0034) A pair of PSTN central offices 210A-B serve to 
operatively couple various terminating apparatus through 
either a circuit Switched network or a packet Switched 
network. Specifically, central offices 210A-B are intercon 
nected by a toll network 260. Toll network 260 may be 
implemented as a traditional PSTN network including all of 
the physical elements including routers, trunk lines, fiber 
optic cables, etc. Connected to central office 210A is a 
traditional telephone terminating apparatuS 214 and an Inter 
net telephone 232A. Terminating apparatuS 214 may be 
implemented with either a digital or analog telephone or any 
other apparatus capable of receiving a call Such as modems, 
facsimile machines, etc., Such apparatus being referred to 
collectively hereinafter as a terminating apparatus, whether 
the network actually terminates. Further, the PSTN network 
may be implemented as either an integrated Services digital 
network (ISDN) or a plain old telephone service (POTS) 
network. The Internet telephony is conceptually illustrated 
as a telephone icon Symbolizing the Internet telephone client 
application executing on a personal computer and intercon 
nected to central office 210A via a modem 270A. Similarly, 
telephone 214C is connected to central office 210D and 
WebPhone 232C is connected to central office 210B via 
modem 270C. Central offices 210A-B are, in turn, opera 
tively coupled to Internet 220 by ISP 250B and 250C, 
respectively. In addition, central office 210A is coupled to 
ISP250B by gateway 218B. Similarly, central office 210B is 
connected to ISP 250C by gateway 218C. In addition, a 
telephone 214B and Internet telephone 232B, similar to 
telephone 214A and Internet telephone 232A, respectively, 
are interconnected to Internet 220 via PBX 212, gateway 
218A and ISP 258A. In addition, global server 252 is 
coupled to the Internet 220 are a domain name System server 
254 and 255. Global server 252 may be implemented as 
described in U.S. patent application Ser. No. 08/719,894, 
entitled Directory Server for Providing Dynamically 
Assigned Network Protocol Addresses, previously refer 
enced and incorporated herein. A global Server Suitable for 
use as Global Server 252 is commercially available from 
NetSpeak Corporation in the form of a collection of intel 
ligent Software modules including connection Server Part 
No. CSR1, information server, Model ISR1, and database 
server, Model DBSR 1. Name servers 254 and 255 are 
described as set forth hereinafter. Finally, Internet Service 
Providers (ISPs) 250A-D may comprise any number of 
currently commercially available Internet Service providers 
Such as America On Line, the IBM Global Network, etc. An 
Intranet implemented as LAN 275 is coupled to Internet 220 
via ISP 250D and server 256. Server 256 may have the 
architecture as illustrated in FIG. 1 and functions as a proxy 
Server for LAN 275 to which WebPhone 232E is connected 
via a LAN-based TCP/IP network connector 280. A plurality 
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of Internet telephone 232F and 232E are coupled to LAN 
275 via LAN connectors 280. The gateways and Internet 
telephony client applications may be implemented as Set 
forth in greater detail hereinafter. 

WebPhone Client 

0035) Internet telephone 232 may be implemented as 
described in the previously referenced U.S. patent applica 
tions incorporated herein by reference. An Internet tele 
phony application Suitable for use with the present invention 
is the WebPhone 1.0, 2.0 or 3.0, client software application 
commercially available from NetSpeak Corporation, Boca 
Raton, Fla., referred to hereafter as the WebPhone client. For 
the remainder of this description, the Internet telephone will 
be referred to as the WebPhone client. It will be obvious to 
those reasonably skilled in the arts that other Internet 
telephone applications implementing Similar functionality 
may be substituted for the WebPhone without affecting the 
inventive concepts contained herein. The WebPhone com 
prises a collection of intelligent Software modules which 
perform a broad range of Internet telephony functions. For 
the purpose of this disclosure, a “virtual WebPhone client 
refers to the same functionality embodied in the WebPhone 
client application without a graphic user interface. Such 
virtual WebPhone client can be embedded into a gateway, 
automatic call distribution, Server, or other apparatus which 
do not require extensive visual input/output from a user and 
may interact with any other WebPhone clients or servers 
adhering to the WebPhone protocol. For the purpose of this 
disclosure, WebPhone 232 or any of the virtual WebPhones 
implemented in other apparatus, may be considered Web 
Phone client applications, “WebPhone Clients”, as opposed 
to other apparatuS Such as the connection /information 
server, which adheres to the WebPhone Protocol. 

0.036 The WebPhone software applications may run on 
the computer system described with reference to FIG. 1, or 
a similar architecture whether implemented as a personal 
computer or dedicated Server. In Such an environment, the 
sound card 197 accompanying the computer system 100 of 
FIG. 1, may be an MCI compliant sound card while com 
munication controller 190 may be implemented through 
either an analog modem 270 or a LAN-based TCP/IP 
network connector 280 to enable Internet/intranet connec 
tivity. 

0037. The WebPhones, as well as any other apparatus 
having a virtual WebPhone embodied therein, each have 
their own unique E-mail address and adhere to the Web 
Phone Protocol and packet definitions, as extensively 
described in the previously referenced U.S. patent applica 
tions. For the reader's benefit, short Summary of a portion of 
the WebPhone Protocol is set forth to illustrate the interac 
tion of WebPhone clients with each other and the connec 
tion/information Server when establishing a communication 
connection. 

0.038 Each WebPhone client, may serve either as a call 
ing party or a caller party, i.e. the party being called. The 
calling party transmits an on-line request packet to a con 
nection/information Server upon connection to an IP-based 
network, e.g. the Internet or an Intranet. The on-line request 
packet contains configuration and Settings information, a 
unique E-mail address and a fixed or dynamically assigned 
IP address for the WebPhone client. The callee party, also a 
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utilizing a WebPhone client, transmits a similar on-line 
request packet containing its respective configuration and 
Setting information, E-mail address and IP address to the 
Same or a different connection Server upon connection to an 
IP-based network. The calling party originates a call by 
locating the callee party in a directory associated with either 
its own WebPhone client or the connection/information 
Server to which it is connected. The callee party may be 
identified by alias, E-mail address or key word Search 
criteria. Once the E-mail address of the calling party is 
identified, the calling party's WebPhone forwards a request 
packet to the connection/information Server, the request 
packet containing the callee party's E-mail address. The 
connection/information Server uses the E-mail address in the 
received request packet to locate the last known IP address 
assigned to the callee party. The connection/information 
Server then transmits to the calling party an information 
packet containing the IP address of the callee party. Upon 
receipt of the located IP address from the connection server, 
the calling party's WebPhone initiates a direct point-to-point 
communication link with the callee party by Sending a call 
packet directly to the IP address of the callee party. The 
callee party either accepts or rejects the call with appropriate 
response packets. If the call is accepted, a communication 
session is established directly between the caller and the 
callee, without intervention of the connection/information 
server. The above Scenario describes establishment of a 
communication link which originates and terminates with 
clients on an IP-based network. 

Gateway Architecture 
0039) To facilitate interaction with WebPhone clients, a 
virtual WebPhone is implemented in the gateway 218, either 
executable in RAM memory or embedded in ROM memory 
asSociated with Such apparatus. The gateway 218 comprises 
a virtual WebPhone which acts as a proxy device and voice 
processing hardware that bridges from an IP-based network 
to a PSTN network. The gateway 218 may be implemented 
with either a microprocessor based architecture or with 
dedicated digital signal processing logic and embedded 
Software. Agateway Suitable for use as gateway 218 with the 
present invention is either NetSpeak Model Nos. WGX-MD/ 
24, a 24-port digital T-1 IP telephony gateway, or WGX-M/ 
16, a 16-port analog IP telephony gateway, both commer 
cially available from NetSpeak Corporation, Boca Raton, 
Fla. Gateway 218 is described in greater detail with refer 
ence to FIG. 3 hereinafter. 

0040 FIG. 3 illustrates the system architecture for gate 
way 300, which may be implemented as gateway 218. 
Gateway 300 may be implemented using a computer archi 
tecture similar to computer system 100 described with 
reference to FIG. 1, such elements having been described in 
detail and not shown in FIG. 3. In addition, gateway 300 
comprises a server 302, one or more voice cards 304, one or 
more compression/decompression (codec) cards 306, a data 
base 308 and a network interface 310. Server 302 may 
embody one or both of the architecture function of the 
connection Server and information Servers similar to those 
embodied in global server 252 and as described in detail in 
the previously referenced copending patent application. The 
server 300 is a multiple-instance server implementing the 
WebPhone protocol that functions as a connection server to 
provide connectivity to global server 252 and as a virtual 
WebPhone on behalf of a telephone that is connected to 
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either a public branch exchange, such as PBX212, or a 
central office, Such as central office 210A. Each instance of 
the server 300 interfaces with one channel of voice card 304 
via the application program interface on the Voice card, to 
provide a conversation path between a conventional tele 
phone and a WebPhone or database 308. 
0041. The voice card 304 provides a T-1 or analog 
connection to the PBX or central office or analog telephone 
lines which have a conventional telephony interface, for 
example, DID, ENM. The voice card application program 
interface enable the instance of server 300 to emulate a 
conventional telephone on a PBX or central office of a PSTN 
carrier. Multichannel audio compression and decompression 
is accessed by Server 300 via application program interfaces 
on the respective Sound cards and is processed by the 
appropriate audio codec. Any number of commercially 
available voice cards may be used to implement Voice card 
304. Similarly, any number of commercially available audio 
codecs providing adequate audio quality may be utilized. 
Each instance of server 300 interfaces with the TCP/IP 
network through a Series of ports which adhere to the 
WebPhone protocol. Gateway 300 interfaces with the T1 
line of the PSTN network through the interfaces contained 
within voice card(s) 304. 
0.042 Gateway 300 may optionally include a database 
308 which may be implemented using any number of 
commercially available database Server products including 
Microsoft SOL Server 6.X. Database 308 interacts with each 
instance of server 302 typically via ODBC format. 
0043. In the preferred embodiment, gateway 300 is a 
combined Software hardware implementation which runs on 
an operating system such as Windows NT. 

Telephone Domain Name Server Architecture 
0044 FIG. 4 illustrates conceptually a small part of the 
Internet domain hierarchy tree in accordance with the 
present invention. At the top of the tree is the unnamed root. 
Underneath the root are top level Subdomains including 
.edu, .com, mil, as illustrated, as well as gov, net, arpa, int, 
and various country code abbreviations, (not illustrated). 
Underneath the “com” domain are the Subdomains “carrier', 
“NetSpeak” and “provider 2'. Underneath the “carrier” and 
“provider 2' domains exists a tree hierarchy of each their 
respective Subdomains representing the country codes, area 
codes and exchange codes of traditional telephone numbers. 
For example, the country codes for the United States, 
Denmark, and Germany exist under the domain name node 
“carrier.com.” Under the domain name “1” for the United 
States country code, exists a number of Subdomain name 
representing Selected area codes in the United States. Simi 
larly, underneath the domain name for area code "561”, 
exists a plurality of Subdomains for the eXchanges contained 
within area code 561, etc. The parent domain name for 
provider 2. com is arranged similarly with different respec 
tive values. In this manner, the geographical dialing patterns 
of traditional PSTN telephone numbers have been arranged 
into an organization hierarchy Similar to the domain name 
System hierarchy used by the domain name System and 
which further identify the IP address of the gateway to dial 
the terminating equipment. 
0.045 Any of the domain name servers, including pri 
mary domain name Server 254, as well as the domain name 
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Servers used to resolve a telephone domain name into 
network protocol addresses may be implemented utilizing 
the computer architecture described with reference to FIG. 
1 herein. The actual implementation of the data Structures 
utilized to resolve a domain name or Subdomain name to a 
network protocol address may be implemented as illustrated 
in FIG. 5A-C. FIG. 5A illustrates a look-up table-type data 
Structure which may be retained in System memory and 
utilized by a carrier domain name Server to resolve country 
code Subdomain names into the network protocol addresses 
of a country code domain name server. FIG. 5B illustrates 
a look-up table type data structure which may be retained in 
System memory and utilized by a country code domain name 
Server to resolve area code Subdomain names into the 
network protocol addresses of area code domain name 
servers. FIG. 5C illustrates a look-up table type data struc 
ture which may be retained in System memory utilized by an 
area code domain name Server which may be utilized to 
resolve eXchange Subdomains into the network protocol 
addresses of either the respective corresponding gateway or 
a Subscriber domain name server. In FIG. 5A-B, the network 
protocol addresses are illustrated as having a format Similar 
to that utilized by the Internet protocol. It will be obvious to 
those reasonably skilled in the art that as the Internet 
protocol evolves and/or new network protocols are adopted, 
that the actual format and implementation of the network 
protocol address may be modified accordingly without 
effecting the telephone domain name resolution process. 
Further, the actual format of the Subdomain identifier into 
each of the look-up tables in FIG. 5A-C may be imple 
mented with any number of reference formats. 
0046) The invention contemplates that the data structures 
illustrated in FIGS. 5A-C, respectively may be combined 
and implemented on a Single Server. In a Single Server 
Solution, the Server may be the carrier domain name Server 
and can resolve all references to country code, area code, 
eXchange code and possibly Subscriber Subdomains directly 
to the appropriate network protocol address of the relevant 
gateway internally within the carrier domain name Server 
itself or with an appropriate messaging protocol without 
having to return to either the WebPhone client application or 
the primary name Server at each level during the domain 
name resolution process. Such a Single Server embodiment 
lends itself more readily to recursive resolution of a tele 
phone number domain name. In Such an embodiment, the 
primary domain name Server need only contact the root 
domain name Server for the domain name System and 
possibly one or two additional domain name Servers before 
reaching the carrier domain name Server which performs the 
majority of the resolution translation activities. 
0047 Alternatively, the data structures for the domain 
name servers illustrated in FIGS. 5A-C each may be imple 
mented with Separate respective domain name Server plat 
forms, Such embodiment lending itself more readily to a 
distributed domain name Server environment. 

0048 For the reader's benefit, some background infor 
mation is provided to illustrate how name queries are 
resolved within the Domain Name System using the name 
resolver protocol and name Servers. The mechanism in 
which the Domain Name System maps domain names to 
addresses consists of an independent cooperative System of 
name servers. A name server Such as server 354 of FIG. 2 
comprises a Server program that Supplies name-to-address 
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translation, and mapping from domain names to Internet 
Protocol addresses. The server comprises the server soft 
ware typically referred to as the name resolver and the 
dedicated processor which is referred to as the name Server. 
The name resolver may use one or more name Servers when 
translating a domain name query. 
0049. There are two ways to use the domain name system 
to resolve a domain name query. First, domain name Servers 
may be contacted one at a time for each domain address. 
Alternatively, a single domain name Server may perform a 
complete translation. In either case, the client Software 
forms a domain name query that contains the name to be 
resolved. If a client application requests a complete trans 
lation, i.e., a recursive resolution, the a primary name Server 
contacts a domain name Server that can resolve the name and 
return the answer to the client. If the client application 
requests a nonrecursive Solution, i.e. an iterative Solution, 
the primary name Server will not Supply an answer but only 
generates a reply that Specifies the name Server the client 
application should contact to resolve the next portion of the 
name. In accordance with the Domain Name System, each 
Domain Name server is required to know the address of at 
least one route Server and must know the address of the 
Server for the domain immediately above it, i.e., the parent 
domain. Domain name Servers use predefined ports for all 
communications to that clients know how to communicate 
with a name server once the IP address of the computer on 
which the Server is executing. Numerous publicly-available 
documents describe the domain name System in greater 
detail including a work entitled Internet Working With 
TCP/IP Volume 1 by Douglas E. Comer, 2d Edition. 
0050 Multiple communication scenarios are available 
through the network illustrated in FIG. 2. To facilitate a 
better understanding of a communication between a packet 
Switched network and a circuit Switched network, examples 
of communications over each of those types of networks are 
first set forth for the reader's benefit. In FIG. 2, a circuit 
Switched telephone network may comprise the operative 
interconnection of telephone 214A, central office 210A, toll 
network 260, central office 210B and telephone 214C. A 
caller at telephone 214A would place a call by dialing the 
appropriate telephone number of telephone 214C. Central 
offices 210A-B of the respective carriers will make the 
appropriate connections through the toll network 260 to 
establish the connection. Since a toll network is utilized, this 
Scenario likely entails a long distance connection. A simpler 
example of a circuit Switched connection would be the 
operative interconnection of telephone 214A, central office 
210A, PBX 212 and telephone 214B. Since toll network 260 
is not used this Scenario is more characteristic of a telephone 
call within a Single exchange. 
0051 A communication link over a packet-switched net 
work may be established with the network illustrated in 
FIG. 2, using the WebPhone protocol as disclosed in U.S. 
patent application Ser. No. 08/533,115 entitled “POINT TO 
POINT INTERNET PROTOCOL” by Glenn W. Hutton, 
filed Sep. 25, 1995, previously incorporated herein by ref 
erence. Specifically, WebPhone 232A may connect to Inter 
net 220 through central office 210A, ISP 250B and register 
with global server 252, notifying server 252 of its current 
dynamically signed Internet protocol address. Subsequently, 
WebPhone 232A may inquire as to the current Internet 
protocol address of another WebPhone client, for example, 
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WebPhone 232C. If WebPhone 252 is currently connected to 
the Internet and has likewise registered with the global 
server 252 will return the Internet protocol address of 
WebPhone 232C to WebPhone 232A. WebPhone 232A may 
then establish a direct connection to WebPhone 232C via 
central office 210A, ISP 250B, Internet 220, ISP 250C, and 
central office 210B. Alternatively, a point-to-point connec 
tion over a packet-Switched network may be established 
over a local area network 275 by means of a direct connec 
tion from WebPhone 232E to 232F, such connection being 
possible if the Internet protocol addresses of the respective 
WebPhones are fixed. 

0052 The present invention provides a solution for com 
munications which cross between circuit-switched (PSTN) 
networks and packet switched (TCP/IP) networks. The 
invention addresses at least three calling Scenarios involving 
dialing techniques between any of the WebPhone clients and 
the gateways. The three dialing scenarios are: 1) WebPhone 
client to gateway to PSTN, 2) PSTN to gateway to Web 
Phone Client, and 3) PSTN to first gateway to second 
gateway to PSTN, as described in greater detail below. 

SCENARIO 1, WEBPHONE CLIENT TO 
GATEWAY TO PSTN 

0053. In the illustrative embodiment, the invention 
enables a user to enter a traditional phone number through 
the graphic user interface of the WebPhone client and 
establish a call to the Specified telephone exchange on a 
PSTN. A user enters the a destination telephone number 
consisting of country code, area code, and exchange and 
Subscriber number Segment or data, for example "1-561 
997-4001", into the WebPhone client utilizing either the 
WebPhone virtual keypad or computer keyboard. For pur 
poses of this disclosure, exchange data such as “997 in the 
above example, are considered to be the same as city codes. 
For convenience, the WebPhone client may be configured to 
recognize when either the country or area code information 
is missing and to insert, by default, a user-defined country 
code or area code. In the above example, entering 997-4001 
would default to a local country code of “1” and area code 
“561'. Alternatively, the local gateway 218 may be config 
ured with the appropriate country, area, and city codes, the 
user need only dial “997-4001” and gateway 218 will 
append the predefined country and area codes, as explained 
hereafter. The WebPhone client may also be configured with 
a default or user selectable PSTN carrier Such as MCI, 
Sprint, AT&T, etc., Such carrier will be referred to generi 
cally hereafter as “carrier.com'. Upon receiving the desired 
telephone number the WebPhone client reverses the number 
and appends the carrier's domain name resulting in a hybrid 
telephone/domain name having the form “4001-997-561-1. 
carrier.com'. The hybrid telephone number domain name 
referred to hereafter as the “telephone number domain 
name” is passed by the WebPhone client to in an acceptable 
format the name resolver protocol eXecuting on a DNS name 
server on the TCIP/IP network, as described hereinafter. 
0054 FIG. 6 illustrates conceptually the arrangement of 
domain name Servers of the domain name hierarchy illus 
trated in FIG. 4. In theory, each server knows the addresses 
of lower level servers for all Subdomains within the domain 
for which that name Server it is responsible. Realistically, a 
name Server for an organization Such as carrier.com is 
connected directly to the root name Server. At each node of 
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the domain name tree constructed under the “carrier.com” or 
“provider2.com' node, a name Server is configured to return 
a referral packet containing the IP address of one or more 
child domain servers. It will be obvious to those skilled in 
the art that a separate physical name Server does not have to 
exist for each Subdomain. A Single physical Server may 
function as the name Server for multiple domains, So that the 
entire domain hierarchical tree Structure for “carrier.com” or 
“provider2.com' could be configured and Supported by one 
physical Server apparatus. 
0.055 Referring to FIG. 6, a recursive process of resolv 
ing the telephone number domain name previously entered 
into the WebPhone client to the appropriate IP address of a 
gateway on a PSTN is illustrated conceptually: In step 1, the 
WebPhone client 232 forwards the telephone number 
domain name to primary name Server 254 in packetized 
form via Internet 220 and ISP 250. Using a name packet, 
primary name Server 254 queries the root name Server of the 
domain name system (DNS) for the address of 
“4001.997.561.1.carrier.com” in step 2. The name server for 
the DNS root returns a reference to the name server for 
“.com” in step 3. Next, name server 254 queries the refer 
enced name server ".com' for the address of 
“4001.997.561.1.carrier.com” in step 4. In response, a refer 
ral to “carrier.com” is returned in step 5. Name server 254 
then queries the name Server “carrier.com” for 
“4001.997.561.1.carrier.com” in step 6. In response, a refer 
ral to “1.carrier.com” is returned in step 7. Name server 254 
then queries the name Server to “1.carrier.com,” for 
“4001.997.561.1.carrier.com” in step 8. In response a refer 
ence of “561.1.carrier.com', is returned in step 9. Name 
server 254 then queries name server for "561.1.carrier.com,” 
in step 10 for “4001.997.561.1.carrier.com.” In response, a 
reference to “997.561.1.carrier.com” is returned in step 11. 
This last reference contains the IP address of the desired 
gateway which is then forwarded via Internet 220 and ISP 
250 to WebPhone client 232 by name server 254 in step 12. 
In the above-described process, the resolution is executed to 
the level of the exchange code “997.” It will be obvious to 
those reasonably skilled in the art that the domain name level 
may be further resolved if the appropriate name Server 
hierarchy is arranged to allow for resolution to the actual 
subscriber number domain level or partial subscriber num 
ber level. In Such an embodiment, Specific gateways would 
be associated with Subscriber numbers, therefore allowing 
the additional Step of resolution, using the domain name 
System. 
0056. The process illustrated by FIG. 6 is a recursive 
proceSS for resolving a telephone number domain name to a 
network protocol address. The technique of using an itera 
tive process to resolve a telephone number domain name to 
a network protocol address is Substantially similar as that 
illustrated with reference to FIG. 6 except that the refer 
ences or network protocol addresses to the respective name 
servers are returned to the WebPhone client application at 
each level, either directly or through the primary name 
server. With Such embodiment, rather than the primary name 
Server performing the complete domain name resolution, the 
WebPhone client is involved at multiple subdomain levels. 
For example, in Step 3, a reference to the name Server for 
“.com” would be returned directly to the WebPhone client 
either from the name server for DNS route or through the 
primary name Server. In response, the client application will 
pass a name packet containing the telephone number domain 
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name to the name server for “...com” identified by the 
reference. Similar interactions between the client application 
and the respective domain name Servers occur for Steps 5-11, 
which will not be described hereinafter. 

0057. After step 12, the call packet containing the entire 
telephone number domain name entry “4001.997.561.1.car 
rier.com' is then sent to initiate a call session to the IP 
address of the gateway, for example, gateway 218C, and the 
call is offered. The gateway 218C, depending on available 
resources, then evaluates the call packet data, responds 
accordingly by dialing 1-561-997-4001 and accepts the call. 
A call Session is then established. The gateway may be 
coupled directly to a PSTN without connection through 
either a central office, as illustrated in FIG. 2. Once a call is 
established, the gateway Serves to translate the packetized 
audio data from the packet Switched-based network into 
analog or digital Signals for the circuit-Switched telephone 
network. The gateway further Serves to translate either audio 
or digital signals from the PSTN network into packetized 
audio data Suitable for transmission over a IP-based network 
to the WebPhone client. 

0058. The reader will appreciate from the foregoing 
description that the invention provides a method in which an 
Internet telephone such as the WebPhone clients may specify 
a traditional telephone number, have that telephone number 
translated into the IP address of an appropriate gateway by 
the existing Domain Name System on the Internet, and have 
the gateway perform the connection through to the telephone 
on the public Switched telephone network. By utilizing the 
invention as previously described, a gateway may be 
Selected on a least cost routing basis to minimize the toll 
charges on a traditional PSTN network. For example, if a 
call is originating with an Internet telephone in the United 
States to a PSTN apparatus in Germany, the invention may 
be utilized to identify a gateway in Germany proximate to 
the terminating apparatus rather than a gateway in the 
United States. AS Such, a Substantial portion of the costs of 
the call can be transmitted over the Internet more cheaply 
than if traditional long-distance and overseas carrier lines 
were utilized. 

0059. The invention further contemplates a model for 
overriding a default preferred carrier. Suppose that the 
subscriber intends to use “provider2” to reach the same 
number. At the user interface, the entered number would be 
“1-561-997-4001(c)(a)provider2.com'. Implemented in this 
manner, the dialed entry fails the rules for valid E-MAIL 
addresses. The client WebPhone software, recognizing two 
(a) Symbols and the numeric data representing the terminat 
ing phone number, could parse the entered data and generate 
the required domain name of “997.561.1 provider2.com'. 
The mechanism could be modified to be more readily 
apparent to the user, but the technique would remain the 
SC. 

0060 One or more gateways installed in the above net 
work may be assigned to their own unique E-MAIL 
addresses. If this information is known to the Subscriber, the 
1o technique illustrated herein may be modified slightly and 
be used to route a call to a Specific gateway. If the desired 
WGX was “boca561.997(a)provider2.com", a user could 
place the call “1-561-997 
4001(aboca561.997(a)provider2.com. The WebPhone client, 
recognizing this as a phone number, would resolve the IP 
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address for “boca561.997G provider2.com” but pass 1-561 
887-4001 as the phone number in the call packet when 
offering the call. If the desired gateway has a fixed IP 
address, the WebPhone client may connect to the gateway 
directly and pass the “name' phone number in the call 
packet when offering the call to the gateway. If the gateways 
IP address is dynamically assigned, the WebPhone client 
would contact the global server 252 for the current Internet 
protocol address of the desired Server. Upon receiving Such 
IP address, the WebPhone client would contact the server 
directly, passing the phone number in the call packet when 
offering the call. This particular technique is useful when a 
WebPhone client makes frequent calls to a Specific gateway. 
The WebPhone client may be modified to include either a 
cashing algorithm or a Small directory which includes the 
E-mail addresses and/or IP addresses of those gateways most 
frequently called by the WebPhone client. In this manner, the 
previously described technique for resolving the IP address 
of a gateway utilizing the domain name System may be 
avoided and the call initiated directly from the WebPhone 
client to the gateway, and, ultimately, to the PSTN sub 
scriber. 

0061 As an alternative to the illustrative embodiment, a 
provider may install routers or define Subnets or Some 
combination thereof for the nodes in its respective domains. 
Additionally, routers or equipment that manage the Subnets 
may apply algorithms optimized to phone number lookups 
rather than the general algorithms previously described for 
resolving names. In the Internet/Intranet environment, these 
methods are applicable independent of the physical medium 
on which the communication takes place. 
0.062 FIG. 7 is a flow chart illustrating the basic process 
steps used by the WebPhone client in accordance with the 
present invention. The coding of the process Steps of the 
illustrated flowchart into instructions Suitable to control the 
WebPhone client will be understood by one having ordinary 
skill in the art of programming. Following power-on initial 
ization and registration with global server 252, the Web 
Phone client proceSS remains idle until detecting a telephone 
number input from either the virtual keyboard or the hard 
ware keyboard associated with the computer on which the 
WebPhone client is executing, as illustrated by decisional 
step 700. The input “name" is then parsed by the WebPhone 
client as illustrated by process 702 to determine whether or 
not an E-mail address of a gateway is present within the 
input character String, as illustrated by decisional block 
7504. If no E-mail address for a carrier gateway is present 
within the input name, the name is formatted as illustrated 
in procedural step 706. As described previously, formatting 
may include reversing the order of the actual Segments of the 
phone number name as well as pending predefined or default 
values for country codes, area codes, and carriers, etc. Once 
the phone number domain name has been properly format 
ted, as illustrated in procedure step 706, the names for 
warded to a domain System server as previously described. 
The WebPhone client awaits the return of the IP address of 
the gateway as determined by one or more domain name 
System Servers in accordance with the proceSS Steps previ 
ously described with reference to FIG. 4, e.g. iterative 
resolution of the domain name Supplied. If, in decisional 
step 704, the E-mail address of a gateway had been entered, 
the WebPhone client would attempt to resolve the IP address 
of the gateway either from its own local directory, in the 
event of a gateway having a fixed IP address, or through 
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clearing the global server 252 to which the WebPhone client 
is operatively coupled over an IP-based network. 
0063 Having received the Internet protocol address of 
the appropriate gateway, either through process Step 710 or 
from a domain name server, the WebPhone client forwards 
a call packet containing the telephone number domain name 
to the gateway and offers a call, as illustrated in procedural 
step 714 and 716. If a call is established, as illustrated in 
decisional block 718, the WebPhone client will function as 
described in the previously referenced patent applications. 
Otherwise, the WebPhone client will eventually return to an 
idle mode, awaiting input for an additional telephone num 
ber data. In the event a call is established, the WebPhone will 
detect the disconnection of the call as illustrated in proce 
dural block 720 and will return to an idle state if not powered 
down, as illustrated by decisional block 722. 
0064. The reader will appreciate that the inventive tech 
nique provides a method for entering traditional PSTN 
telephone numbers into an Internet telephone application 
and having the call completed through use of the domain 
name Server and a gateway to complete the call in the 
manner which is efficient and may be Substantially trans 
parent to the user. 

SCENARIO 2, PSTN TO GATEWAY TO 
WEBPHONE CLIENT 

0065. A gateway user calling from the PSTN would be 
prompted for the desired phone number and user number 
and pin code Via Voice response or Voice recognition tech 
niques. The virtual WebPhone proxy device functions simi 
lar to Scenario 1. The destination phone number is resolved 
based on the configured location of the gateway (country 
code, area code, exchange, etc.), and the configured Service 
provider. Scenario 2 is similar to Scenario 1 except that the 
gateway may be configured with user information, including 
E-MAIL and phone number of a specific WebPhone client, 
and then utilized as a inverse connection Server to return the 
E-MAIL address of the desired parties WebPhone client. 
The gateway through which a PSTN originating call is 
received would be configured with information indicating 
which connection Server, Similar to global Server 252, con 
tains the E-mail address corresponding to the desired phone 
number. The gateway then connects to the global Server to 
determine the current IP address of the WebPhone client 
callee. Upon receiving the IP address of the WebPhone 
client, the gateway then establishes a direct contact to the 
WebPhone client and offers the call. When the WebPhone 
client is reached, the user, through the capabilities of the 
virtual WebPhone proxy software of the gateway, has the 
ability to leave online or offline voice mail or communica 
tion in real time, if desired. 

SCENARIO 3, PSTN TO GATEWAY TO 
GATEWAY TO PSTN 

0066. The technique utilized in the previously described 
Scenario 2 may be utilized to establish calls originating and 
ending at PSTN apparatus, but which utilize a portion of a 
IP-based network, typically to reduce costs. For example, in 
the previously described Scenario, instead of contacting a 
global server for the IP address of the destination WebPhone 
client, the gateway would be configured with information 
relating to which other gateway would be most Suitable in 
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accordance with any number of predetermined conditions, 
including lease cost routing, to complete the call. The 
initially contacted gateway would then contact the Selected 
gateway, using either the E-mail address of the gateway or 
a fixed IP address and offer a call packet, including the 
destination phone number. If the call is accepted, a real-time 
communication link will be established from telephone 
214A, to gateway 218B, through ISP250B, Internet 220, ISP 
250C, gateway 218C, and onto telephone 214C. As such, the 
Single communication link will originate on a circuit 
Switched network, bridge a packet-Switched data communi 
cation network, and terminate on a Second circuit-Switched 
network. 

Subscriber Validation and Billing 

0067. In addition to the inventive technique for calling 
over the Internet/Intranet, the ability to validate a subscrib 
er's identity and rights and perform billing Services is 
desirable. In the WebPhone client, one piece of required 
information is a Subscriber phone number. In the client 
implementation, this is intended to be a valid traditional 
phone number for the user's home or office desktop phone. 
If this phone number comprises a country code, area code, 
eXchange and Subscriber number, and additionally a user pin 
code (or 4 or more digits), the phone number can be resolved 
to a specific domain and gateway, and the user may be 
validated by their respective home acceSS gateway. A gate 
way, which provides Service for the user, is configured with 
Similar information. For example, the user, configured with 
a home number and pin code desires to place a call to 
“972-4-99777-583” in Israel. Additionally, the user is cur 
rently located in Germany. The user configuration informa 
tion, which may or may not employ encryption depending 
on the secure nature of the network, would be sent by the 
client in a user validation packet to the gateway Servicing 
“4001.997.407.1.carrier.com'. A response approving or dis 
approving the individual is returned. The client then repeats 
the above phone number resolution proceSS for the termi 
nating number “583.9977.4.972.provider2.com”. 

0068. In a similar method to that described for subscriber 
validation, billing information may be collected by the 
gateway and collected later over the same network. Call 
Statistics (destination, length of call, number of bytes trans 
ferred, quality of Service, etc.) may be collected by the home 
gateway and periodically downloaded and analyzed. 

0069. The gateway may function as a personal attendant 
for the Subscriber, Since user network related queries may be 
resolved at the gateway, the gateway could offer Services 
Such as Voice mail, find me-follow me Services, custom 
outgoing message Storage Site, personal Outgoing messages 
Storage/playback based on caller id information, account 
information retrieval, LAPD personal directory and business 
card information, etc. Depending on available resources 
Such as available memory, processor capability and network 
bandwidth, a gateway may provide services for 10,000 or 
more CuStomerS. 

0070 The techniques described herein for call resolution 
and user validation distributes the load while also improving 
reliability, and further, does not preclude alternate call 
resolution Strategies when Success is not achieved. The 
reliability and Success rate of placing calls may be improved 
by employing alternate techniques according to error con 
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ditions. Failure to resolve the gateway address may result in 
a second attempt. Clients sending ONLINE packets with a 
Specified Service provider may be forwarded a list of con 
taining the E-MAIL or IP addresses for other redundant, 
alternate equipment in the event of an equipment failure 
along with instructions to direct the ONLINE packet to one 
of the alternate Servers or gatewayS. 
0071. The above described inventive technique may be 
utilized regardless of the Specific name of the domain under 
which the carrier name Server is implemented. For example, 
the authority which regulates domain names may add a 
Special "...tel' domain Specifically designed for carriers and 
other businesses providing telecommunication Services. 
Such a domain name would facilitate ease of use of the 
technique but would not change the technique described 
herein. 

0072 A Software implementation may comprise a series 
of computer instructions either fixed on a tangible medium, 
Such as a computer readable media, e.g. diskette 142, 
CD-ROM 147, ROM 115, or fixed disk 152 of FIG. 1A, or 
transmittable to a computer System, via a modem or other 
interface device, Such as communications adapter 190 con 
nected to the network 195 Over a medium 191. Medium 191 
can be either a tangible medium, including but not limited to 
optical or analog communications lines, or may be imple 
mented with wireleSS techniques, including but not limited 
to microwave, infrared or other transmission techniques. 
The Series of computer instructions embodies all or part of 
the functionality previously described herein with respect to 
the invention. Those skilled in the art will appreciate that 
Such computer instructions can be written in a number of 
programming languages for use with many computer archi 
tectures or operating Systems. Further, Such instructions may 
be Stored using any memory technology, present or future, 
including, but not limited to, Semiconductor, magnetic, 
optical or other memory devices, or transmitted using any 
communications technology, present or future, including but 
not limited to optical, infrared, microwave, or other trans 
mission technologies. It is contemplated that Such a com 
puter program product may be distributed as a removable 
media with accompanying printed or electronic documen 
tation, e.g., Shrink wrapped Software, preloaded with a 
computer System, e.g., on System ROM or fixed disk, or 
distributed from a server or electronic bulletin board over a 
network, e.g., the Internet or World Wide Web. 
0073 Although various exemplary embodiments of the 
invention have been disclosed, it will be apparent to those 
skilled in the art that various changes and modifications can 
be made which will achieve Some of the advantages of the 
invention without departing from the Spirit and Scope of the 
invention. Further, many of the System components 
described herein such as the WebPhone client application 
and the gateway have been described using products from 
NetSpeak Corporation. It will be obvious to those reason 
ably skilled in the art that other components performing the 
same functions may be suitably substituted. Further, the 
methods of the invention may be achieved in either all 
Software implementations, using the appropriate processor 
instructions, or in hybrid implementations which utilize a 
combination of hardware logic and Software logic to achieve 
the same results. Further, aspects Such as the size of memory, 
number of bits utilized to represent datum or a signal, data 
word size, the number of clock cycles necessary to execute 
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an instruction, and the Specific configuration of logic and/or 
instructions utilized to achieve a particular function, as well 
as other modifications to the inventive concept are intended 
to be covered by the appended claims. 
What is claimed is: 

1. A method for establishing communication between an 
executing task on a packet-Switched data network and a 
terminating apparatus on a circuit Switched communication 
network, the packet Switched data network being operatively 
coupled to the circuit Switched communication network by 
one or more gateway apparatus, the gateway apparatus and 
executing task being addressable over the packet-Switched 
data network through respective network protocol addresses, 
the terminating apparatus and gateway apparatus being 
accessible over the circuit Switched communication network 
through respective telephone numbers, the method compris 
ing the Steps of 

A. generating a telephone number domain name identi 
fying a telephone number; 

B. Supplying a telephone number domain name to a 
domain name Server operatively coupled to the packet 
Switched network; 

C. obtaining a network protocol address of a gateway 
operatively coupled to the packet Switched network; 

D. establishing a communication connection with the 
terminating apparatus identified by the telephone num 
ber domain name: 

2. The method of claim 1 wherein the telephone number 
domain name has a plurality of Segments at least one of 
which represents a domain name Server. 

3. The method of claim 2 wherein step C comprises: 
C.1 forwarding the telephone number domain name to the 

primary name Server on the packet-Switched data net 
work; and 

C.2 receiving from the primary name Server the network 
protocol address of the gateway. 

4. The method of claim 1 wherein the telephone number 
domain name comprises a Segment representing a PSTN 
carrier and Step C comprises: 

C.1 obtaining the network protocol address of a carrier 
name Server, 

C.2 forwarding the telephone number domain name to the 
carrier name Server. 

5. The method of claim 1 wherein the telephone number 
domain name further comprises a data representing a coun 
try code domain name and wherein claim C further com 
prises the Steps of 

C.1 obtaining the network protocol address of a country 
code domain name Server; 

C.2 forwarding the telephone number domain name to the 
country code domain name Server. 

6. The method of claim 1 wherein the telephone number 
domain name further comprises an area code domain name 
and wherein Step C further comprises the Steps of: 

C.1 obtaining the network protocol address of an area 
code domain name Server; 

C.2 forwarding the telephone number domain name to an 
area code domain name Server. 
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7. The method of claim 1 wherein the telephone number 
domain name further comprises a eXchange domain name 
and wherein Step C further comprises the Steps of: 

C.1 obtaining the network protocol address of an 
eXchange domain name Server; and 

C.2 forwarding the telephone number domain name to the 
eXchange domain name Server. 

8. The method of claim 1 wherein step C further com 
prises the Step of: 

C.1 receiving the network protocol address of the gate 
way. 

9. The method of claim 1 wherein step D comprises the 
Step of: 

D.1 Supplying the telephone number domain name to the 
gateway indicated by the network protocol address. 

10. The method of claim 1 wherein step D further 
comprises the Step of 

D.1 transmitting data to the terminating apparatus through 
the gateway. 

11. The method of claim 1 wherein step A comprises the 
Step of: 

A.1 receiving user-defined data representing the tele 
phone number. 

12. The method of claim 1 wherein step A comprises the 
Steps of 

A.1 reversing the order in which the data representing the 
telephone number were received. 

13. The method of claim 1 wherein step A comprises: 
A.1 appending a carrier domain name to the telephone 

number domain name. 
14. A computer program product for use with a computer 

System, the computer System operatively coupled over a 
packet-Switched data network to a domain name Server, a 
connection Server and at least one gateway, the computer 
program product comprising a computer usable medium 
having program code embodied in the medium for enabling 
communication from a task executing on a packet-Switched 
network to a Subscriber apparatus connected to a circuit 
Switched data network, the program code comprising: 

program code for receiving data identifying a traditional 
telephone number associated with a Subscriber appa 
ratus, 

program code for generating from the received data a 
telephone number domain name; 

program code responsive to the telephone number domain 
name for obtaining the network protocol address of a 
gateWay, 

program code, responsive to the network protocol address 
of the gateway, for forwarding the telephone number 
domain name to the gateway; and 

program code for communicating data with the Subscriber 
apparatuS. 

15. The computer program product of claim 14 wherein 
the program code for obtaining the network protocol address 
of the gateway comprises: 

C.1 program code for Supplying the telephone number 
domain name to a domain name Server; and 
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C.2 program code for receiving the network protocol 
address of a gateway associated with the telephone 
number domain name. 

16. The computer program product of claim 14 wherein 
the program code for obtaining the network protocol address 
of a gateway comprises: 

C.1 program code responsive to the received identifying 
data for determining whether a domain name identifier 
of a gateway is contained therein; and 

C.2 program code for retrieving the network protocol 
address of the gateway identified by the domain name 
identifier from a directory. 

17. The computer program product of claim 16 wherein 
the directory containing the network protocol address of the 
gateway is maintained locally on the computer System on 
which the computer program product is utilized. 

18. The computer program product of claim 16 wherein 
the directory connecting the network protocol address of the 
gateway is maintained on a connection Server operatively 
coupled to the computer System. 

19. A method for establishing a communication link 
between a Subscriber apparatus on a circuit Switched com 
munication network and a task executing on a packet 
Switched data network interconnected by a gateway appa 
ratus, the method comprising the Steps of: 

A. receiving from a first Subscriber apparatus on a circuit 
Switched communication network identifying a callee 
task on a packet-Switched data network; 

B. determining from the received identifying data the 
current network protocol address of the callee task, and 

C. establishing a communication connection between the 
apparatus on the circuit-Switched communication net 
work and the callee task on the packet-Switched data 
network. 

20. The method of claim 19 wherein the identified callee 
is a gateway coupled to the packet-Switched data network 
and wherein the identifying data is Supplied to the gateway. 
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21. The method of claim 20 further comprising the step of: 

establishing a communication link to a Second, terminat 
ing apparatus on the circuit-Switched network identi 
fied by the identifying data. 

22. The method of claim 19 wherein step C further 
comprises the Step of 

C.1 processing data from the packet-Switched data net 
work into a format Suitable for transmission on the 
circuit-Switched communication network. 

23. The method of claim 19 wherein step C further 
comprises the Step of 

C.1 processing data from the circuit Switched communi 
cation network into a format Suitable for transmission 
Over the packet-Switched data network. 

24. The method of claim 19 wherein the information 
identifying a callee task comprises a telephone number. 

25. Agateway apparatus for connecting a circuit-Switched 
communication network to a packet-Switched data network, 
the gateway apparatus comprising: 

A. a processor for manipulating data; 

B. packetizing logic configured to translate data from the 
circuit-Switched communication network into a format 
Suitable for transmission over the packet-Switched data 
network, 

C. unpacking logic configured to translate data from the 
packet-Switched data network to a format Suitable for 
transmission over the circuit-Switched communication 
network, 

D. a memory, operatively coupled to the processor and 
transmission logics, for Storing information associated 
with one or more tasks on the packet-Switched data 
network. 


