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METHOD OF ACCESSI NG SERVI CE RESQJRCE | TEMS THAT ARE FOR USE IN A

TELECOVMUNI CATI ONS SYSTEM 5 Field of the Invention The present invention
relates to a method of accessing service resource itens that are intended
to be used in %;J,&g Jp bearer channels through a switched PCT/GB96/03055

t el ecommuni cations system 10 As used herein, the term"sw tched

t el ecommuni cati on systen’ neans a system codprising a bearer network with
switches for setting up a bearer channel through the network. The term
"swi tched tel econmuni cation systent is to be taken to include not only the
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bearer networks that are CUSEGMN AYTEEECOMMUNICATHONS SYSTEMerge in the
future. For convenience, the term"sw tched tel econmunication systent is
sorreti mes shortened herein to tel econmunication system 20 Reference to a
"call" int context of a switched tel ecommuni cation systemis to be
understood as neani ng a communi cati on through a bearer channel set up
across the bearer network, whilst recFeldofthe Investion setup, maintenance and

t aked tq.be taken t
and taki ng dowr 8 B E%veﬁsq%’%?a@s“ﬁ%@ﬁ%ﬁ?é@% 33 hr G b b Rt 28
"cal |l processi Gggenddid tocabd adiedhandiskitiy afpe earepe chimfielsr thyodght e4 pswitehed

The term "conmuni catlon systemt when used herein should be understood as

havi ng a broadéﬂem@awm#}/mtched tel ecommuni cation system and is
i nt ended told ncl ude

As used herein, the term "switched telecommunication system” means a system
comprising a bearer network with switches for setting up a bearer channel through the
network. The term "switched telecommunication system* is to be taken to include not
only the existing public and private telephone systems (whether using analogue phones

1S or ISDN-based), but also broadband (ATM) and other switch-based bearer networks
that are currently being implemented or may emerge in the fumre. For convenience,
the term "switched telecommunication system” is sometimes shor;ened herein 10
telecommunication system. |

| A

20 Reference to a "call” in the context of a switched telecommunication system is to be
understood as meaning a cémmunication through a bearer channel set up across the
bearer network, whilst references to call setup, maintenance and takedown are to be
taken to mean the processes of setting up, maintaining and taking down 2 bearer
channel through the bearer network. Terms such as “call processing” and “call

25 handiing" are to be similarly interpreted. '

The term "communication system” .when used herein should be understood as having’

a broader meaning than switched telecommunication system, and is intended to include

datagram-based communication systems where each data packet is independently routed
30 through a bearer network without following a predetermined bearer channel.
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dat agr am based communi cati on systens where each data packet is

| ndependently routed 30 through a bearer network w thout follow ng a

pr edet er mi ned bearer channel. WO 97/ 22212

PCT/ GB96/ 03055 2 Background of the Invention Tel ecomruni cati on conpani es

runni ng PSTN%?( Juwblbc Swi tched Tel ephone Networks) and PL VNeCT/aH95/PIPSE and
Mobi | e NetworkKs) "are in the business of p[)ivi di ng conmuni cati on services
and in doing so are providing increasing ilt-inintelligence 5 in the

formof "IN services" such as 80 &unber services iand call forwarding. In
contrast, the Wrld Wde Wb (\/W&—W%ﬁr—ﬁm Q 1 pl osive growth in
Fecent tines, TésciimBNREidcom slrm:ﬁﬁg\pmmmfblﬁlseh@hemm?ﬁ&mw&wg

conplex information services. These two worlds, that of the large

conmmuni cat i onanduRLIMNs ePubliel kangdt Mabileh Networks), arsy rinnthe, bysinase cof ppoviding W

on t ho donai roaBRisalin B8t dSIRFRS Ay e GRFRsRR NBHIF viRGRERE"
wi Il be of §erpdthevidim! o "Wheitds' sich 25800 mumbey ber@ieouad chil fopwirding. In
conmmruni cation infrastructure. The present invention proposes technol ogies

for a nore sy¢ratrgst ithe World Wide Web CWiWBRn which kasseen gXPIggive gEowihoin fesent

o evi cw i | | PR s OO ckfimBlel BF & IchieR ol AGRRE Herh 4" D il cEilpieR
Net wor ks wi t hinfdtnfieioniservice2 0Tli¢se tBasvarid3Sihit of the liogeicommmmitatienputilitieicatd by
a PSTN (Publ Itimts Vc\)'if ttﬁg %’ggﬁ;lcf)})ngr%]c? pioneer-spirit WWW information culture, are uneasy
10 companions and each plans to encroach on the domain previously occupied by the

others; thus telephony services will be offered over the WWW and information services

over the public communication infrastructure.

The present invention proposes technologies for a more synergetic relationship between
15 these two worlds than is currently envisaged and in order to place the present invention
in context, a review will first be given of each of these two worlds. '

Telephone Networks with IN Services y)

The Basic PSTN. The basic service provided by a PSTN (Public Switched Telephone
Network) is the interconnection of two telephones (that is, setting up a bearer channel
between the telephones) according to a catled-party telephone number input at the
calling-party telephone. Figure 1 is a simplified representation of a PSTN providing
25 such a service. In particular, customer premises equipment, CPE, 10 (such as standard
analogue telephones, but also more recently ISDN terminals) are connected through an
access network 11 to switching points, SPs 12. The SPs 12 form nodes in an intc
exchange network 13 made up of interconnecting trunks 14 and SPs that are controlled
by control entities 15 in the SPs. The control effected by the control entities 15 is
30 determined by signalling inputs received from the CPEs and other SPs, and involves
call setup, maintenance and clearance to provide the desired bearer channel between
calling CPE and called CPE. Concepmally, the PSTN may be thought of as a bearer




Network) is the interconnection of two tel ephones (that is, setting up a
bearer channel between .the tel ephones) according to a called-party

t el ephone nunber input at the calling-party tel ephone. Figure 1 is a
sinplified representation of a PSTN providing 25 such a service. In
particul ar. cuweemnzpreni ses equi pnent, CPE, 10 (such as st arREVeB%AASEgue
t el ephones, but al so nore recently | SDN terrr;nal s) are connected through an
access network 11 to switching points, SPs 1 The SPs 12 form nodes in an
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| atter beingstockdmelst call control through the bearer network, nanely the
control of setup, maintenance and take down of bearer channels through the
bearer network; in practice, the bearer and signalling networks may use the
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- 10 signalling between SPs that uses a dedicated common-channe! signalling network 16
(implemented nowadays using the SS7 protocot suite). Where the CPE is an ISDN
terminal, signalling is carried in a separate channel directly from the CPE on an end-
to-end. Modern SPs use the ISUP (ISDN User Part) SS7 protocol for inter-exchange
call control signalling whether the CPE is a standard telephone or an ISDN terminal.
15 |
Telephone Numbering Plans - As certain aspects of .the present invention are
influenced by the structuring of telephone numbers, a brief description will now be
given of the structuring of such numbers. Telephone numbers form an international,
hierarchical addressing scheme based on groups of decir_{}al digits. The top level of the
20 hierarchy is administered by the ITU-T, which has allocated single-digit numeric codes
to the major geographic zones (for example "1" for North America, "2" for Africa,
"3" for Europe, "4" for Europe, "5" for South America and Cuba, etc.). Within each
zone countries are assigned 2 oi: 3 digit cbdes, so that within zone 3 France is "33",
and within zone 4 the UK is "44". Administration of the numbering plan within a
25 country is delegated to a national body, such as the Office of Telecommunications
("Oftel") in the UK. The following further description is based on the UK numbering
Plan, but the scheme described will be recognised as having Widespread applicability.

In the UK all national numbers are prefixed by a code from 01 to 09 (the 0’ prefix is
30 dropped in international dialling). The currently assigned codes are "01" for
Geographic Area Codes, "02" for Additional Geographic Area Codes, "04" for Mobile
Services, "07" for Personal Numbers, and "08" for Special Service (freephone.
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10 signalling between SPs that uses a dedicated common-channel signalling
network 16 (i npl enmented nowadays using the SS7 protocol suite). Were the
CPE is an ISDN terminal, signalling is carried in a separate channel
directly fromthe CPE on an end- to-end. Mbdern SPs use the | SUP (I SDN User

Part) SS7 prﬁ{?o;@k Hor I nter-exchange call control signalli ngnesdshsesst he
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Further interpretation of the local number will take place within the area exchange, as
even a 6 digit address space is too large for a single switch, and for a typical local area
several switches may be needed to host the required number of subscriber lines. This
1S interpretation is opaque and is a matter for the area service provider.

In the current PSTN the inherently hierarchical and geographic interpretation of
telephone numbers'is mirrored by the physical architecture of the network. A telephone
number is structured in a way that makes it easy to route a call through the network.
20 At each step, the prefix of the number provides information about the current routing
step, and the suffix (perhaps opaquely) provides information about subsequent routing
steps; as long as a switch knows how to parse a prefix and carry out a routing step, it
does not need to understand the conient of the suffix, which is left for subsequent
routing steps. For this reason the international and national switching fabric is also
25 organised hierarchically.

Imtelligent Networks. Returning now to a consideration of the current telephone
network infrastruture, in addition to basic call handling, an SP may also serve to
provide what are called IN (Intelligent Network) services; in this case the SP is termed
30 a service switching point. SSP. An SSP 25 is arranged 10 suspend call processing at
defined poimts-in-call upon particular criteria being met, and to delegate the

continuation of call processing to a service control subsystem providing a service
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4 information). Normal wireline PSTN subscriber telephone nunbers are

al l ocated fromthe Geographic Area Code codes, and currently only codes
prefi xed by 01 are allocated. CGeographic area codes are presently 3 or 4
digits (excludiypgeyhdeading '0') and there are currently 638P@RGBIAPISSC
areas each wwth its own code. A full national_5 UK dialled nunber takes
two fornms: O 171 634 8700 area cbde | ocal nunber (7 digit)
0 1447 987 code gcal, nunher (6 digit 0 ._The fjrst
case has the 'O'COBEFéE ctep g@ﬁﬁf cripdoe &&@férfawaceﬁ&?gfw%@ﬁ’ LN igure
and the second ot andAdiuA@ 18) ThHer Adjtnfct 1B i diedtl WAL
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(perhaps opaquely) provides information about subsequent routing steps; as
© long as a switch knows how to parse a prefix and carry out a routing step,
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subsequent routid_gt% steps. For this reason the international and nationa
swi tching fabri Enagion,stored in a service data function (SDF) 22 that may be integral with the

SCP/Adjunct or partially or wholly separate therefrom. The service data function

(SDF), like the service control function (SCF) forms part of the service control
subsystem of the PSTN. It may be noted that some or all of the service control function
15 may be built into the PSTN switches themselves.

In addition to the SCP 17 and Adjunct 18, the Figure 2 network includes an intelligent
peripheral (IP) 23. The IP 23 provides resources to the SSP 25 such as voice
announcements and DTMF digit collection capabilities.&}‘he network will also include
20 anoperation system (not shown) that has a general view of the network and its services

"and performs functions such as network monitoring and control.

In operation, when the SSP 25 receives a call, it examines internal trigger conditions
and, possibly, user information (eg dialled digits) to ascertain if the call requires a
25 service to be provided by the service control subsystem 17, 18; the checking of trigger
conditions may be carried out at several different points in call processing. Where the
SSP 25 determines that a service is required it messages the service control subsystem
(either SCP 17 or Adjunct 18) requesting the desired service and sending it a logic
representation of the call in terms of its connectivity and call processing status. The
30 service control subsystem then provides the requested service and this may involve
either a single interaction between the SSP and service control subsystem or a session

of interactions. A typical service is call forwarding which is a called-party service




25 organised hierarchically. Intelligent Networks. Returning nowto a
consideration of the current tel ephone network infrastruture, in addition
to basic call handling, an SP nay al so serve to provide what are called IN
(I'ntelligent Network) services; in this case the SPis termed 30 a service
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establish where a call to a mobile subscriber should be routed; however, this is not a
very different prdblem from a number of catled-party IN services in the PSTN. Thus
in GSM, the service data function (SDF) is largely located in a system named a Home
Location Register (HLR) and the service control function in a system named a Visitor
15 Location Register (VLR) that is generally associated on a one-to-one basis with each

SSP (which in GSM terminology is called a Mobile Switching Centre, MSC).

Because subscribers are mobile, the subscriber profile is transported from the HLR to
whichever VLR happens to be functionally closest to be mabile subscriber, and from
20 there the VLR operates the (fixed) service using the subsﬁrif:er profile and interacts
with the SSP. The HLR and VLR thus constitute a service control subsystem similar
to an SCP or Adjunct with their associated databases.
Itis, of coﬁrse, also possible to provide IN services in private telephone systems and,
25 in this case, the service control function and service data function are generally either
integrated into a PABX (Private Automatic Branch Exchange) or provided by a local
computer. The service control subsystem, whilst present, may thus not be a physically
distinct from the PABX.

30 The above-described general architectural framework for providing IN services has s

both strengths and flaws. Its main strength is that it works and many services have

been successfully deployed, such as 800 number services, credit card calling,
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15 may be built into the PSTN swtches thenselves. In addition to the SCP
17 and Adjunct 18, the Figure 2 network includes an intelligent peripheral
(I'P) 23. The I P 23 provides resources to the SSP 25 such as voice
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associ ated JOP (or Adjunct) to provide this service; it will, of course, be
appreci at ed thah t%m'ﬁ%v{gés&ege prinmed to know that the service
In contrast to the slow deliberate progress of the telephone infrastructure, the WWW
has grown explosively from its inception in 1989 to become the primary electronic
information distribution service in terms of spread, availability and richness of

15 information content. Anyone can, for a modest outlay, become an information provider

with a world-wide audience in a highly interconnected information architecture.

The WWW is a client-server application running over the Internet and using a client-

server protocol which mandates only the simplest of ,%'cchanges between client and
20 server. This protocol is HTTP (Hyper Text Transfer P;‘btocol) which is optimised for

use over TCP/IP networks such as the Internet; the HTTP protocol can, however, also

be used over networks using different communication protocol stacks.

Since the availability of literat:n'e concerning the WWW has seen the same sort of
25 growth as the WWW itself, a detailed description of the WWW, HTTP and the Internet

will not be given herein. An outline description will, however, be given with attention

being paid to certain features of relevance to the present invention.

The WWW uses the Internet for interconnectivity. Internet is a system that connects
30 together networks on a worldwide basis. Internet is based on the TCP/IP protocol suite
and provides connectivity to networks that also use TCP/IP. For an entity to have a

presence on the Internet, it needs both access to a network connected to the Internet
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5 is to be provided for a called nunber X. The above-descri bed nodel for
the provision of IN services in a PSTN can al so be mapped onto PLM\s
(Public Land Mobil e Networks) such as GSM and ot her nobil e networks.

Control signalling in the case of a nobile subscriber is nore conplex 10
because in aqgg% 140 all the usual signalling requirenent spci/bsssnsoss al so
a need to est Where a call to a nobile subscriber should be routed,
however, this is not a very different probgemfroma nunber of call ed-party
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the subscriber profile and interacts with the SSP. The HLR and VLR thus
constitute a epargiiebofthetPNB. subsystemsimlar to an SCP or Adjunct with
their associ ated databases. It is, of course, also possible to provide IN
services in private tel ephone systenms and, 25 in this case, the service
control funct The Dumtaind¥amne Systeims- ThenDNSois acglebal edistributed, dathbse, and withated
into a PABX (Private Automajj c Branch chan r Rrovided by a |qcal .,
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architectural franmewor or providing IN servicés has bo strengths and
flaws. |ts nahostsdomairynime withrone or mave BegistrationRagorde (RR:efsdiffering kypss, the
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(MX) records (used to identify a domain host configured to accept electronic mail for
a domain). The RRs are distributed across DNS name servers world-wide, these

15  servers cooperating to provide the domain name translation service; no single DNS
server contains more than a small part of the global database, but each server knows
how to locate DNS servers which are “closer" to the data than it is. Pdr present
purposes, the main characteristics of the DNS of interest are:

--  The host name' space is organised as a tree-structurgd hierarchy of nodes with

20 each host having a corresponding leaf node; each éﬁde has a label (except the

root node) and each label begins with an alphabetic character and is followed
by a sequence of alphabetic characters or digits. The full, or "fully qualified”
name of a host is the string of node labels, each separated by a ".", from the
corresponding leaf node to the root node of the hierarchy, this latter being

25 represented by a terminating "." in the name. Thus a host machine "fred" of

Hewlett-Packard Laboratories in Bristol, England will have a fully qualified
domain name of "fred.hpl.hp.com.” (note that if a host name does not have a
terminal "." it is interpreted relative to the current node of the naming
hierarchy).

30 --  Each host has one or more associated Registration Records (RRs).

-~ There are a plurality of DNS servers each with responsibility for a subtree of
the name space. A DNS server will hold RRs for all or part of its subtrec - in
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7 voicemail, and various call waiting and redirection services. However,
despite years of standardisation, services are still inplenented
one-at-a-time on proprietary platforns and do not scale well. The approach
has been based on |l arge, fault-tolerant systenms which provide services for
hundreds of thowgpaagsi®r even nillions of subscribers and takePGr/GB30350
depl oy. Furthernore, since the networks used to support these services al so
constitute the basic tel ephone infrastructure, anything attached to these

net wor ks nust be rigogously vet. . Addi tionall each couptry .and operator

tends to have | ocal ﬁ??@#&?&-'ﬁ&%&?&“%@&?’%@&féﬁmw Iﬂ¥ﬁ5° sybtree to one

difficult to supply sérmeRy RrBEODNS servesl Alms%yﬂﬁmmk%d%g%%ﬁﬁsa%r
e

conpetition. 10 Recently, there have been proposals for increasing t

flexibility of publi ctoiwhish #thandelegated respansihility andalserthet addiess of theeseaven witich

f h l's: "Mt ; trollina th ' f
Del aphone axchange f rmivepline BLETHNRY cof o bired Bndndgedd SIS Ry s
13. 10. 94 Thi s5 documengoiftetacatip otheh in'a atruciGiing eeflebéngd thay b tHN@ening HierayRNd

nmacr os over a subscriber connectiqn. "Medi ati on of en Advanced

Intelligent Network |{P8PPHFEHOR Hishing,iq makspseafdhe DYS dagsspitbroughiansssaciateds
> 438, 508 Bel | south CoeRiict® 10 khoWs e %ﬁ%‘&*dﬁ@a&%ﬁe BN shRr *When 2 DNS

messages to and from party service i C programs runnrng,
exanpl e, on a third- psertey i$@ked" iju this mesolver fiorDan RB o a SpedifiedPhostatie will return

Intelligent Network Coptral Point" Sevci k, .R eder | emens
23 4. 95g| SS Synposi urﬁl&)cr the reques%edﬁi or'vihe adiitess of 2 Dﬁg server(c oser to the server
10 holding the RR in terms of traversal of the naming hierarchy. In effect, the

hierarchy of the servers is ascended until a server is reached that also has

responsibility for the domain name to be resolved; thereafter, thc DNS server
hierarchy is-descended down to the server holding the RR for the domain name
to be resolved.
15 - The DNS uses a predetermined message format (in fact, it is the same for query
and response) and uses the IP protocols. |
These characteristics of the DNS may be considered as defining a "DNS-type" system
always allowing for minor variations such as in label syntax, how the labels are

combined (ordering, separators), the message format ,ietails, evolutions of the IP

20 protocols etc. '

Due to the hierarchical naming structure, it is possible to delegate responsibility for
administering domains (subtrees) of the name space recursively. Thus, the top-level
domains are administered by InterNic (these top-level domains include the familiar

25 ‘com’, ‘edu’, ‘org’, ‘int’, ‘net’, ‘mil’ domains as well as top-level country domains
specified by standard two-letter codes such as ‘us’, ‘uk’, ‘fr* etc.). At the next level,
by way of example Hewlett-Packard Company is responsible for all names ending in
‘hp.com’ and British Universities are collectively responsible for all names ending in
‘ac.uk’. Descending further, and again by way of example, administration of the

30 domain ‘hpl.hp.com’ is the responsibility of Hewlett-Packard Laboratories and
administration of the subtree (domain) ‘newcastle.ac.uk’ is the responsibility of the
University of Newcastle-upon-Tyne.




Thi s docunent describes a private SCP (PSCP) connected to a network SCP
(NSCP) via a TCP/IP connection. The NSCP forwards transl ated | NAP nessages
directly to the PSCP. The PSCP is shown connected as a resource on a
private TCP/IP LAN for accessing database information. 30 "D stributed
intelligence _and data In public and private networks" R P. Spgtr@pdséios
Chest ert on BWEEEAH ogy Journal, 13 (1995)April No.2 7A Thi s docunent
di scusses first and third-party CTl, the |a0ter being terned "private IN'.
A conparison i s then nmade between private and public IN, it being noted
that they are Riguren3 diustiatesethe progress pfilanyexapple iquery made from within Hewlett-

interconnecti ri .an ' | Scu L ncl udi e s
accessi ng of ?aﬁﬁregﬁgxﬁfﬁ%agggwya&éﬁ% Pﬁ{@&ﬁg{tov?bgr %iégﬁi 15 Wh‘g%%&daw]aé
Vb I n contr aathypotheticalshavhinteati the Uativersity of dNewcaitld, Bnited! ICinga6M. The query

i nfrastructure, the WWVhas_grown explosively fromits inception in 1989 to
beconme the prilfBrejentedq ﬁ@rpgslserver r‘i&'ﬂpﬁﬁme r dhes { Rl Gosn” subtee ¢ Lhis SEFVsF s
of spread, saval Lol | ' . ) ]

for a m)des?t ?tk}%' fg?,ﬂog%ggﬁgqlgehﬁ? n O?nl’g;%ol ?ﬁiﬁdéﬁlggr ev%nﬁg{?? g&:/\%lfél éﬁ .\%ngea}fNS
audi ence i n astrvehl this serveroisrtheri queriedf andieispomdsawithithe address. of Tthe \Gliiy iDNS

client-server application running over, the,Int et ,gnd ' aclient- 15
server prot océFRPﬁhWMmre@%ﬁf yithythe a ?se‘gtgﬁf' Zﬂ?ﬁ&ﬁgggeﬁ’éf query
client and seky&gl prc]a:EQE@s REALVAY! ddven ke PukHpR@ER Tehtil the 2R8WedstiEa8 e Metver

which is optimsed for .
responds with the RR record for the name ‘xy’ in its subtree.

10
"This looks extremely inefficient, but DNS servers are designed to build a dynamic
cache, and are initialised with the addresses of several root servers, so in practice most
of the iterative queries never take place. In this case the ‘hpl.hp.com’ DNS server will
know the addresses of several root servers, and will likely have the addresses of ‘uk’

15 and ‘ac.uk’ servers in its cache. The first query to the ‘hpl.hp.com’ server will return
the address of the ‘ac.uk’ server. The second query to the ‘ac.uk’ server will feturn
the address of the ‘newcastle.ac.uk’ server, and the third query will return the RR in
Question. Any future quéries with a ‘newcastle.ac.uk’ prefix will go direct to the
newcastle DNS server as that address will be retained in the "hpl.hp.com” DNS server

20 cache. In practice names within a local subtree are resolved in a single query, and

names outside the local subtree are resolved in two or three queries.

Rather than a resolver being responsible for carrying out the series of query iterations
required to resolve a domain name, the resolver may specify its first query to be
25 recursive in which case the receiving DNS server is responsible for resolving the query
(if it cannot directly return the requested RR, it will itself issue a recursive query to

a 'closer’ DNS server, and so on).

It should also be noted that in practice each DNS server will be replicated, that is,
- 30 organised as a primary and one or more secondaries. A primary DNS nameserver
initialises itself from a database maintained on a local file system, while a secondary
initialises itself by transferring information from a primary. A subtree will normally




use over TCP/IP networks such as the Internet; the HITP protocol can, _
however, al so be used over networks using different communi cation protocol
stacks. 20 Since the availability of literature concerning the WWV has
seen the sanme sort of growh as the WWitself, a detail ed description of
the WW HTTP sygletaeizl nternet will not be given herein. An oRQT/GRIEN305S
description will, however, be given with attgntion being paid to certain
features of relevance to the present inventioh. 25 The WWVuses the

Internet for inparecsHa b datne E4fEiny .con elduer
networ ks on a wor | dw ge Ba§i s. Isé\r?grnet&}ygﬁggggﬁégeﬁ{%eﬁe i&%'lg‘ggfr@{%@gl
suite and provi thebe thertime réquireg bydhesgonnddries tth aipdate sheinidatabaéss/ firéin thoprimary.
entity to have resence on the. lnternet, it _needs .bpth gccess, to.a .
net wor k connect 38??8“135% 8?%6'%‘#3 (% the mastes sgyrcs f@)tree information and is maintained by

PCT/ GB96/ 03055 theaitthaid DN atiflinfEator. Thesidbmdapivs ar bt SinfiR sahdiAetdhdaries but

structured. CGenerally an entity will be identified at the user "l evel by a
nane that caf beachastvelyparticipatesis thPNSswish deprpdem saridrsethat pmjntith dét rathenthan

Nane System (Dh@dﬁgfco}{&ggdé@@r%%dgecause the .DNS or adaptions of it are

fundanental to at Teas di rents of the invention 5 described
hereinafter, a description will next be given of the general form and
operation of th é&ls. The Dqnai n Nane tem -, The DNS is a gl obal,

di stri but ed, dab unplempptatips, sugh 35 BINR, a5 Widplycavailable ps @ standard part of most

scal api ity micuna &b hid G ciliifotbe hor the ot roblit ahfl widty W6l ilefbiRed

The DNS, in response™to a client request, serves to assocl erne
host domai n 18anapplicatiorsnia existengtee Regi strati on Records (RR) of differing
types, the :
Operation of the WWW Referring now to Figﬁre 4 of the accompanying drawings,
access 10 the Internet 30 may be by direct connection to a network that is itself directly
or indirectly connected to the Internet; such an arrangement is represented by terminal
15 31 in Figure 4 (this terminal may, for example, be a Unix workstation or a PC).
Having a connection to the Internet of this form is known as having ’network access’.
Any entity that has network access to the Internet may act as a server on the Internet
provided it has sufficient associated functionality; in Figure 4, entity 32 with file store
37 acts as a server. |
20 o

Many users of the WWW do not have network access to the Internet but instead access
the Internet via an Internet service provider, ISP, 33 that does have network access.
In this case, the user terminal 3{? will generally communicate with the ISP 33 over the
public telephone system using a modem and employing either SLIP (Serial Line
25 Interfacé Protocol) or PPP (Point-to-Point Protocol). These protocols allow Internet
packets to traverse ordinary telephone lines. Access to the Internet of this form is
known as “dialup IP" access. With this access method, the user terminal 34 is
temporarily allocated an IP address during each user session; however, since this IP

address may differ between sessions, it is not practical for the entity 34 to act as a
30 server. ' '




nost common being an address (A) record (such as 15.144.8.69) and nail
exchanger (MX) records (used to identify a domain host configured to accept
electronic mail for a domain). The RRs are distributed across DNS nane
servers worl d-wi de, these 15 servers cooperating to provide the donain
nanme transl at+887,?5?/i ce; no single DNS server contains norediceréasessal |
part of the global database, but each servgr knows how to | ocate DNS

[

servers which are "closer" to the data thd® it is. For present purposes,

the main characteristics NS, of. f.nterest are:.-- . The host nane

space i s or gafti SBEFEOMG 053%%;2 @PE&E?@W’P% 'é’r%ﬂ%EW Paf“%‘fme‘g}[\m*?ﬂ%ém“ms
each host havppgnéans fr 45 Daifdin Resdtce u%ﬁ&qmﬁﬂﬁe_dﬂﬁs%&eiﬂ be CaN&ER!
t he root nodezJ and each | abel begl ns with an al phabetic characfer and is

fol | oned by aUpifgrrsiResourte Riogaten hatidensifies @ resousiceyby Incativm dnd Uniform

"fully qualifped” na f ' I 4 0 o] | abel.s. each

separ ated by gesou.rce’ ﬁﬁwgrgmq@%tr@s%g%ﬁ%g 'ﬁgja?" W‘e%&"?ﬁ&k%ﬂf‘sﬁoaeﬁﬂéf

t he hi erar §hyor t4ts6iuker URL Wili canptise the followingeelemenii ed by a termnating
"." in the nane. Thus a host nmachine "fred" of Hew ett-Packard Laboratories
in Bristol, Englan&hffmel have Hs §5,e pocrss seheme fo hssed 1) agressothe resource of
“fred. hpl.hp.com" (note that ;it.g. host nane does not have a termnal "

it is interpreted relative to € turrent node of the naning hierarchy). 30
-- Each host hashoste or nor ¢heabteynétdiosckidimin aamatardP address;ds (RRs) . -

There are a plurality of DNS gervers ch. w esponsi bility for a subtree
of the name space. P'DNS servzt?e.Wstoﬁg?romﬁ[éEPiFo&eF“?ﬁ; part of its
subtrec - 1pn WOas(patif 212 - the absolute path of the resource on the host.

PCT/ GB96/ 03055 ] . .
In fact, the *port’ may be omitted in which case port 80 is assumed.

Figure 5 of the accompanying drawings shows an example URL for the Hewlett-
Packard products welcome page. In this case, the elements are:

15 scheme - htip
host - www.hp.com
port - omitted (port 80 assumed)
abs-path - Products.html

20 The HTTP protocol is based on a request/ respdnse paradign{ Referring again to Figure
4 of the drawings, given a particular URI identifying a resource 30 to be accessed, a
client establishes a connection with the server 31 corresponding to the "host” element
of the URI and sends a request to the server. This request includes a request method,
and the "Requeét—URI" (which is generally just the absolute path of the resource on the

25 server as identified by the "abs-path” element of the URI); the request may include
additional data elements. The server 31 then accesses the resource 36 (here held on
storage 37) and responds and this response may include an entity of a type idemiﬁed

by a MIME (Multipurpose Internet Mail Extensions) type also included in the response.

30 The two main request methods are:
GET - This method results in the retrieval of whatever information (in the
form of an entity) is identified by the Request-URL. It is important 10




9 the latter case it delegates responsibility for the remai nder of the
subtree to one or nore further DNS servers. A DNS server knows the address
of any server to which it has del egated responsibility and al so the address
of the server which has given it the responsibility for the subtree it
manages. The D%gﬁﬁegs thus 5 poi nt to each ot her i nper/GB96/03055
structuring reflecting that of the nam ng hi erarchy - - An application

wi shing to nake use of the DNS does so throu an associ ated "resol ver"

t hat knows the address of a server IS,
asked by this resolver for® %@W@@%ﬁ’ﬁﬁﬁeﬁﬁﬁﬁﬁmﬁ&%@n%ﬁ 4§ isiihs
the requested RR or the a d @hta WHRMSIsSOMR £3/tAS Bhti &%Ela%%hy@iml&tme
holding the RRin terns of traversal of the nam ng hierarc I'n ef fect

the hierarchy of the servepercedexisfdhriprocessti | a server is reached t hat

DNS sorver i or ar ohy POST CCTHiR e bl el R ey o8 e Phvot 14

donmi n nane t50 be resol vedntiffSenclosed in thberefbést s &f nswpsubdfiimiteofctle NRESRES
format (in fact, it is the_sane.for query anﬂ’a{les onse) and uses the IP

protocol s. These char act eddentified by the, Begyest- ec BRST qmethad eangbe jused for
"DNS-type" system al ways o] xﬂ'f:ésa
syntax, how the | abels ar %@%%ggq&%grfeﬁ%, pésl l%%hm?%%é%éaagégllem
- format details, evolutiondoadd, tpreviding2@ata rtom datal-lmndhﬁg phdeesst (fot lexample, data
-~ hi erarchi cal namng structu ost |l e to.del egate r on | b| l'jt

for adninistering domai nsP (gcﬁ'ﬁf‘i é%b}e’gf %12%"? C‘E‘fg’

t he top-I| evdp donmai ns are ﬁmhﬁhgp@ﬂ @érdtm‘er Nic (t hese top I eveI domsu ns
i nclude the famliar ., int', 'net', '"ml|' donmains

as well as top- i%mm@au ¢ Bﬁ!{,m dan be wsed 10 directly retrieve data, or to trigger any
: process that will return an entity ( which may either be data or a simply an indication

of the result of running the process). The POST method is used for registering data and
specifying this method is also effective to trigger a process in the server to handle the
15 posted data appropriately.

The passing of information to a process triggered to run on a server using either the

GET or POST method is currently done according to an interface called the Common

Gateway Interface (CGI). The receiving process is often }vritten in a scripting language

20 though this is not essential. Typically, the triggered server script is used for interfacing

to a database to service a query included in a GET request. Another use, already
referred to, is to append data associated with a POST request to a database.

Other important factors in the success of the WWW is the use of the HyperText

25 Markup Language (HTML) for representing the makeup of documents transferred over

the WWW, and the availabﬂity of powerful graphical Web browsers, such as Netscape

~and Mosaic, for interpreting such documents in a client terminal to present them to a

user. Basically, HTML is used to identify each part of a document, such as a title, or

a graphic, and it is then up to the browser running in the client terminal to decide how

30 to display each document part. However, HTML is more than this - it also enables a

URI and a request method to be associated with any element of a docume.nt (such as

a particular word or an image) so that when a user points to and clicks on that element,

A
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specified by standard two-letter codes such as 'us', "uk', '"fr' etc.). At
the next level, by way of exanple Hew ett-Packard Conpany is responsible
for all nanes ending in "hp.com and British Universities are collectively
responsi ble for all narres ending in '"ac.uk'. Descending further, and again
by way of ex %7?12 dmnistration of the 30 donain 'hpl.hp.genGedswsdise
responsi bi li ﬁ%o ett-Packard Labeoratories and adm nistration of the
subtree (domain) newcastle ac.uk' is the Msponsibility of the University
of Newcast | e- upon

PCT/ GBO6/ 0305EeITsselt gﬁ r*@“slﬁ\é%)bﬁéﬁ? iﬁésﬁ AERESSH FgFrding o the, stéﬁmﬁpﬂpémaﬁé) gnd

made fromwt r ﬂﬁ@ﬁfén&:‘h ﬁﬁf& | IB?&@CIM e
resolved is %dhngéev%%glﬁiesl’g% E‘Eﬂn& ot et?gcg?a_é}ea neug€ thgo ni versin%)y
of Newcast | e, tdimndthet. Risingisach hijperlmksawusesaqadmntwnhﬂabetﬂﬂdphﬂoshsﬂ)efmm
responsi ble for the "hpl. hp c subtree. This server 5 n hol d t
Fequest ed RR SRRASMER JoRAIOAIR oM AseETAY o8-S sideaf e orid dienoer dins

this servers i fodafNold QeHver ofltfle bAEP SfiftSof'thé hvdrme sa&éraeaécﬂen& leeeatﬁaw oRNS

server which in turn responds with the address of . (root)

server. The gauthyr tmhan mlweedhynerlaﬂ@m \Beflgcument crmed ('8 atbﬂmcnnmmmeme

s subtr oo, PhverCSoEment BRRP et by Ehufi o et Bt Sfuctt”

designed to build a dynam c cache, and are |n|t|al ised with the addresses
of several ro servers SO |nﬂg‘ya,ct|ce nost of the iterative queries never

t ake pl ace. Ypsriinks are not ghe intelligence that can bg duilyjintp an HTML document.
10 Another powerful feature is the ability to filt in a downloaded "Form® document on

screen and then activate a 'commit’ graphical button in order to have the entered
information passed to a resource (such as a dalabase) designed to collect such
information. This is achieved by associating the POST request method with the
commit’ button together with the URI of the database resource; activating the

1S ’commit’ button results in the entered information being posted to the identified
resource where it is appropriately handled. '

Another powerful possibility is the association of program code (generally scripts to
be interpreted) with particular documents elements, such asgraphical buttons, this code

20 being executed upon the button being activated. This ope;xs up the possibility of users
downloading program code from a resource and then running the code.

It will be appreciated by persons gkilled in the art that H’I‘ML is only one of several
currently available scripting languages delivering the functionality outlined above and

25 it may be expected that any serious Web browser will have built-in support for multiple
scripting languages. For example, Netscape 2.0 supports HTML 3.0, Java and
LiveScript (the latter being Netscape proprietary scripting Language).

The importance of the role of the graphical Web browser itself should not be
30 overlooked. As well as the ability to support multiple scripting languages, a Web
browser should provide built-in support for standard media types, and the ability to




know t he addresses of several root servers, and will |ikely have the
addresses of 'uk' 15 and 'ac.uk' servers in its cache. The first query to
the '"hpl.hp.com server will return the address of the 'ac.uk' server. The
second query to the "ac.uk' server will return the address of the
‘newcast | e. ac. Wgo o9@8er, and the third query will return the RRX/GB9I6/03055
question. Any future queries with a ' ne_vvcasthf. ac.uk' .prefix will go direct
to the newcastl e DNS server as that address |1 be retained in the

oot DNSoaEhiE b PO i RS RS T L. Tob i
resol ved in two belviewedas Gpeatins systsaishfor WWoW iftefaefign.ver being responsi bl e

for carrying out the series of query iterations required to resolve a
domai n nanme, the resolver nmay specify its first query to be 25 recursive in

whi ch case the ReGRRYiROHEMRISRbYENetworkeSPonsi bl e for resolving the query
(if it cannot di‘revrry—re-ru-r-rérh'e—re-qmmd RR, it will itself issue a

recursive query It ds possiblester prokids = ealephony asecviso owver) thel Interhetubetwebs cohrected
oo oo ae"a” SERG ER0R 0P o e 0t B ey Yo Bckes
nameserver initigfigR3erhbi§ et thk eBiving aARRAC THE 'K 3h NSAmBR 8f 'aoé‘dﬂxm'ililﬂgﬁtion

system while a secondary initialises itself by transferrfng iInforna
froma prinmary. servicshon the IntdrhetnGonyarsely, it is/psgibleo@mdint to a variety of information

PCT/ GB96/ 03055 n ' n I NgLUPLt.0..t.en .
- secondaries - t %gﬁﬁ e%. &%9 fdgﬁaé%ﬁw é%&{ehgggpﬁeﬁcgqfﬁgpbegwt?lhgyﬂem widely
* secondaries 100 wedititde tih FranctatHowoes, thestnenbidastimetitd ¥nto Téagh RinbtiRFY traditional
- database is the naster source of subtree information and is nmaintai ned by
the domain DNS JERFAFISS pose oo realfbreabtaseither ithesInieract pyi the publis telaphang system.

secondari es but '

Of more interest are areas of cooperative use of the Internet and the telephone system.
In fact, one such area has existed for some considerable time and has been outlined
15 above with reference to Figure 4, namely the use of a modem link over the PSTN from
a user computer 34 to an Internet service.provider 33 in order to obtain dialup IP
access to the Internet. This cooperative use is of a very simple nature, namely the
setting up of a bearer channel over the PSTN for subsequently generated Internet
traffic; there is no true interaction between the Internet jmd the PSTN.
20 _ =
Another known example of the cooperative use of the Internet and PSTN is a recently
launched service by which an Internet user with a sound card in his/her terminal
computer can make a voice cal! to a standard telephone anywhere in the world. This
is achieved by transferring digitised voice over the Internet to a service provider near
25 the destination telephone; this service provider then connects into the local PSTN to
access the desired phone and transfers across into the loéal PSTN the voice traffic
received over the Internet. Voice input from the called telephone is handled in the
reverse manner. Key to this service is the ability to identify the service provider local
(in telephony charging terms) to the destination phone. This arrangement, whilst
30 offering the prospect of competition for the telecom operators for long distance calls,
is again a simple chaining together of the Internet and PSTN. It may, however, be ‘
noted that in this case it is necessary to provide at least a minimum of feedback to the

i
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5 each actively participates in the DNS with dependent servers that point
to it rather than to the corresponding primary. DNS inpl enentations, such
as BIND, are widely available as a standard part of nobst UN X systens, and
can claimto be anong the nost robust and w dely used distributed 10

appli cationsvmg%'hﬁtence. Operation of the WMV Ref erri ng nopct/opééngosse 4
of the acconpanying draw ngs, access to the Internet 30 may be by direct
connection to a network that is itself dir¥etly or indirectly connected to
the Internet;_such an. arrangenent is represgented termnal 1 3l in
Flgur e 4. (i UUeTDRCAIEE R oRabe miomss Of <l % Gk deSHmRuPAtsIERhoDF CYept
Having a connpeTNOBediGoldift cblepfsnis s feddbhék heUtBrity bR WEmRSof dtikier or not
"network access’'. Any entity that has network access to the Internet may
act as a ser vthe aall hasesutagedadnet provided it has sufficient associated
functionality; in Figure 4, entity 32 with file store 37 acts as a server.
20 Many users of the WMV do not have network access to the Internet but
‘instead acgesBrdm¢hd f&:@gda@% it\dad besebr Rk B curfehY t66peRitiéi L8 'of theSferhet dddat
does have network access. In this case, the user termnal 34 wll generally
communi cat e wielgPhope systym isato, xery: si@pleusyele t el ephone system using a nodem
and enploying either SLIP (Serial Line 25 Interface Protocol) or PPP
(Point-to-Point Protocol). These protocols allow Internet packets to
traverse or di Itaisyant ebjeqthofhthel present irvention to provide aninethod tofcdccessing 4 gervides
known as "dialup |IP', access. Wth t.his access ggt hfod,, the user termnal 34
i s tenporari | JFSAPICH A QVER, 2 |comprypications; netwark dhatfagilitates; thesinpgration et the,
since thi ggl PpSURr SRSthe®WWAVT f er - bet ween sessions, it is not practical for
the entity 34 to act as a 30 server. :

Summa the Invention
According to the present invention, there is provided a method of accessing service
resource items for use in respect of setting up bearer channels through a switched
15 telecommunications system, the method including the steps of:

(a) -- provisioning at least one server connected to a computer network with a
plurality of service resource items that are thereafter locatable on said computer
network by corresponding known URISs, said computer network being logicaily
distinct from the telecommunications system, and gaid service resource items

20 relating to setup control for bearer channels ﬁmu;h 'said telecommunications
system with each said service resource item being associated with a respective
predetermined code, said predetermined codes being distinct from said URIs
and identifying end-point entities for said bearer channels;

(b) -- providing a mapping between each said predetermined code and the said known

25 URI of the service resource item associated with that predetermined code; and

(c) - utilising a said predetermined code to access a corresponding said service
resource item by using said mapping to determine the URI corresponding to that
resource item and then using this URI to access the service resource item over

said computer network.

30

S

In one embodiment, at least some of the URIs are derivable from their corresponding
said predetermined codes by manipulation according to a function specified by said
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12 A cornerstone of the WWis its ability to address particul ar

i nformati on resources by nmeans of an Uniform Resource ldentifier (URI) that
will generally be either a Uniform Resource Locator (URL) that identifies a
resource by | owmidzemizor a Uniform Resource Name (URN) that cZETHEBESP ved
into an URL. By way of exanple, a full 5 ory "absolute” URL wll conprise.
the foll owi ng el enents: schene - this i's the access schene to be used
to access ther Of noltibr sl S - : t hi
name or |P addrtgaz@iﬁ%?ﬂ{n- -t %ﬁh%tslteasg)g?rtnefogtrﬁte%ﬂ% %&?énc‘}c%gﬁefcr |BE§?'P
10 abs- martesponding $did pedieterminedraties by Idokaipria anuasseriniontdisle hosciating

fact, the 'port', be omtted in i.ch casg port.80 is, assuned. Figure.,5
of “the accomparpidaredrmings oIz saREndR saidmappiot; B astocsiliicie
products wel corg@nRa¥sntagdbullyi te Ked§ 8n at RAstrRERBIbAseAsePver dnnected to the Qﬁg?uter :

- http host - Www. hp”com port . - omtted (port 80 assune
abs-path 5 meetork, siapt(e) ip@Iving aprevsing the datahase serverseverdhe gomputer network

Gi ven a parti cdpruains e PRy SoRsHEoRER b8 sbly b umned e Frdlebithy e
establ i shes a caRNRqEdsPEnd\dithbask eerver ¥ Provided sy 4 BNSPHDE Qiktritatéd 1 @araties bystem

el ement of the URI and sends a request to the server. This request includes
a request net hd® Which the URIs are held in records associated with respective names, herein referred

to as domain names, by which the records can be retrieved. In this case, step (c)

10 involves translating said predetermined code into a corresponding domain name and
using this domain name to retrieve the URI of the required service resource item from
the DNS-type distributed database system.

More than one service resource item can be located at the same URI; in this case, the

15 predetermined codes of these service resource items will include respective relative- -
resource-identifier values that can be used at the server holding the service resource
items to idemtify the required resource item amongst the service resource items at the
same URI. | '

20 The telecommunications system may be a telephgfxe system with each said
predetermined code being either the telephone number of the calling party or the
telephone number of the called party (these numbers may either be the numbers of
specific telephones, or personal r{mmbers). In one preferred embodiment where at least
some of said predetermined codes are called-party telephone numbers, the

25 corresponding service resource items are the current telephone numbers of the called

parties.

Generally as regards the nature of the service resources, these may be of the following
type:
300~  service logic intended to be executed by the corresponding server upon being

accessed with the result of this execution being returned to the accessing entity;




and the "Request-URI" (which is generally just the absolute path of the
resource on the 25 server as identified by the "abs-path" el enent of the

URI); the request may include additional data elenments. The server .31 then

accesses the resource 36 (here held on storage 37) and responds and this
,an entity of a type identified by a M MectAsmbéioipss pose

response nmay |
I nternet Mail

mai n request nethods are: GET - This netho

tensions) type also includ g In the response. 30 The two
results in the retrieval of

what ever |nforrrat|o formof an entit 'sidentl
Request - URI . %}p};ﬁﬁ&gﬁf& sgyvice % gvfl}léik ﬂ%}a i)emg access 1s m n&ede to be

PCT/ GB96/ 03055 13 raovnlb4iRE th the RRedsapUaRity;URI refers to a data-producing

process, is the produced data which is returned as the entity in the

response and not t

encl osed i n the r oqinunoi@iyh Bk Akl AREYBr oBun weEbt-co i ent 11 od”

I fied by

t he Requests URI. The POST nethod can be used for annotation of existing

resour ces

di ng a pessage to bulell a providing data to
dat a- handnng(i’gﬂfe 9 Whﬁe@hrmaeaf lgagfmmas wﬁs%arﬂh’ru or

submtting a f
append operati
retrieve data,
may either be
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R, paday & %&s%%ﬁe@?ﬁzs feraly TR sefibudh an

vaﬂmd@blet servicoflogige whichcupen bpipgTaccessed Sis nistended ite bised

or to trigger any process t hat WI|| return an entity ( which

ast fo te ua Sl tngé Yhat Te epe(gllcg al'ttl thoenforegomg to the computer network being
logically distinct from the telecommunications system is not to be taken to imply that
there is physical separation of the two - indeed, there will frequently be joint use of the
same physical infrastructure. Furthermore, not only may bearer channels set up in the
telecommunications system share the same transmission medium as the computer
network, but such a bearer channel may act as a pipe for traffic across the computer
network. ‘Fhe intention of requiring the computer network to be logically distinct from
the telecommunications. system is to exclude computer networks that are dedicated to
the management or monitoring of the bearer network and effectively form part of the
telecommunications system itself.
Preferably, the computer network is generally accessible to users of the
telecommunications system as this provides a number of benefits to users that will
become apparent hereinafter. The phrase "generally accessible” should not be construed
as meaning that all users of the telecommunications system have such access to the
computer network or can get such access but, rather, it should be understood as
meaning that a significant proportion of these users have or can obtain access to the
computer network.

By way of example, in one preferred embodiment of the invention, the compu.=r
network generally accessible to users of the telecommunications system but logically
distinct from it, is the Internet and the telecommunications system is a public telephone
system. In another embodiment, the telecommunication system is a private system
including a PABX, and the computer network is a LAN.
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of the result of running the process). The POST nethod is used for

regi stering data and specifying this nmethod is also effective to trigger a
process in the server to handle the 15 posted data appropriately. The
passing of information to a process triggered to run on a serv ;(’:'Eg's)i} s
either the GET WP @12 nethod is currently done according to an interface
called the Cormon Gateway Interface (CEA). THe receiving process is often
witten in a scripting |anguage 20 though this.is not essential. Typically,
the triggered server script is used for interfacing to a database to
service a query included in a GET request. Another use, already referred
to, is to append data associated with a POST request to a database. O her

i nportant factors 'in the success Bﬁeftﬂ?ég%ﬁ%ﬂmm# t he Hyper Text 25
Mar kup Languageré‘_n M.) for representing the _makeu ocunents transferred
over the WA arfembaogimentsiof s presept mvepmwwﬂhnmg rbsphmmdvbb way ofwndimiging h
as Netscape d 0

termnal to ggr]eseg%?’sehgﬁ]&} %’féé%cger !g%ﬂg?%éj %W@Es@&%’l g‘«ﬁ.’?ﬁ‘y
each part of a dmygumrlt S8l Ri lﬁtdtdﬁgrmofra Sar@eAPPSTN; and it is then up
to the browser runnln in the client termnal to deC|de how 30 to. display

each docunment pafigur ves a smﬁqd@%&;a@ of Reknopm BSTN| withy [N sewvicgiAapabiityUR|

and a request neg ta0 b wﬁﬁﬁp

as a particular V\% gr aﬁs?rra so that drﬁixﬁéﬁ%@&ﬁo}] gﬂt Q}qﬁ(éﬂ&@
on that el enent, WO 97/Iaskes;

. PCT/ GB96/ 030 1 he resqurce i de L fi ed he. UR e r di ng
to the schent’ (pfl E&I) aha dagmam gységﬁg}wf%%go‘ﬁ&gﬁ@% .
provides a hyper Figife s omxpaa@%mmmmg the format of a standard URL;

.Figure 6 is a diagram of a first arrangement in which service resource items are

held on HTTP servers accessible both by the service control subsystem
of a PSTN and by Web users; |

1S _.Figure 7 is a diagram illustrating the processing of a service request by the SCP
of Figure 6;

.Figure 8 is a diagram illustrating the format of a resource éode used by the
Figure 6 SCP when accessing a service resource item; |

Figure 9 is a diagram illustrating the process of accessing a service resource in

20 the case where the service code does not include an RRI part;

JFigure 10  is a diagram illustrating the process of accessing a service resource in
the case where the service code includes an RRI part; _ -

.Figure 11  is a diagram illustrating the derivation of the URI of a service resource

. by parsing an input telephone number in accordance with the present
25 invetion; _ _

Figure 12A is a diagram depicting a name space (the "telname space") constituted
by the domain names derived by a parsing of a predetermined set of
telephone numbers; '

Figure 12B is a diagram depicting the incorporation of the telham¢ space without

30 fragmentation into the DNS; '

.Figure 12C is a diagram depicting the incorporation of the telname space in

fragmented form into the DNS;



to another. Using such hyperlinks, a user at a client termnal can skip
effortlessly fromone: docunent downl oaded from a server on one side of the
worl d, to another document 5 |ocated on a server on the other side of the
worl d. Since a docunment created by one author may include a hyperlink to a
docunent creawedrmeianot her, an extrenely powerful document PETEBESPYSE (i ng
systemresults with no central bureaucratiﬁ) control. Hyperlinks are not the
only intelligence that can be built into an HTM. docunent. 10 Anot her
power ful feat UpRire 18he @bk | dibgrakO illdstrating) e JOVUMIP AR FarioRO LT mdO teon
screen and then activate a 'commt' graphical button'in order to have the
entered information passerangument in poonidiag (astoaiming namblert service in despogsectd & 0

coll ect such information,, This is,achi.eved.b ssoci at i t he POST request
method with the 'com*ritnelﬁmof‘Sﬁ%Qﬂ%Wa?ﬁémBéﬂ’a&?‘gFﬁe dat abase

resource; actiFpir@d4t hqs 12 diagr@mMilusithd MWe ' Gethil SopiefatioR® toFi”ESh%“P’?gure 6

i nformati on being posted to the identified resource ere |

appropriatél.y handl ed. Amongenensshen mtilisqidysa BWebi uspr inssetting upss o2l shrough af
program code (generally Ll 6. ] rpreted) w,t rticular
documents el enents, sucﬁeslggh"g‘%}b‘%ﬁ%% g{‘a_t?%ﬁ??o i B TBMhg execut ed
upon the butt QRighet 1S agi iavatagem Tiusaatinpetfe overillQpRRARSh Rl drf YrrRdpeufdf Sn -
downl oadi ng program code froma resource and then running the code. It wll
be appreci ated by per sorhielkan inierfacs is peovided WGCHMST& and theointerpét for

several currently avail 3 L, &gr%(is,ng | anguages delivering the
functionality outlined above an - 1t may be expected that any serious

Vb br owserd wi.Figupau6 bus lat diagrasy fIustratidep thenoveralp lopertion OFf i dh0 adrAMEURHE Sn
For exanple, Netscape 2.0 supports HTM. 3.0, Java and Li veScrigl}:mgt he
latter being Netscape prigth atcaflyselip, BjieWagis BRoyided derwepndhe I 78d the
the role of the graphicggpf¢b browser itself should not be 30 overl ooked.
As well as the ability to support multiple scripting | anguages, a Wb
browser shoul dFiguseilde bsia diagrams iljystrating the evezaltimperatieniofl any gerangearedt time
ability to ' which a freephone service is implemented for Web users; and
15  Figure 18 is a diagram similar to Figure 6 illustrating the provision of a distributed
processing environment for intercomnecting elements of the service

~ control subsystem of the PSTN.

20 | Best Mode of Carrving Out the Invention
Figure 6 illustrates an arrangement for the provision of services in a PSTN
conventionally comprising an inter-exchange network 13 (including trunks and switches
at least some of which are SSPs 41 with_ associated IPs_),' an access network 11
connecting customer permise equipment (here shown as telephones 40) to the network
25 13, and a service control subsystem 42 including at least one SCP for- providing
services to the SSPs 41 upon request. It will be appreciated that the Figure 6
representation of a PSTN is highly diagrammatic. | |

The SCP 43 may operate in a conventional inanncr responding to service reqhests from
30 SSPs 41 to run specific service logic on particular data according to information
contained in the service request, and to send back to the requesting SSP appropriate
instructions for effecting call set up. A service request is generated by the SSP in
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15 | oad and execute prograns in the client, anongst other features. These
browsers may be viewed as operating systens for WM interaction. WWand
t he Tel ephone Network 5 It i's possible to provide a tel ephony ' er
the Internet b&Q&8EH2tonnected ternmnals by digitising voice rﬁ‘?{ﬁ%ﬁlﬁ?‘g@’
sending it over the Internet in discrete paltets for reassenbly at the
receiving termnal. This is an_exanple of a communication service on the

| nt er net. ConveFeSpoRse tp prodetepminei irigger sopditions beingymetat 2triggef chack poirds thore

i el y 10" avai PABR SoF o dork AR o i e GO Fmbrifnse S Bt i B fplted

anothers tradititanahefecthé itﬁ%y eondivie Have bes dowillQaied k@R ISSPHrorh lifle SCPadHE
or the public tel ephone §d\;s
ay

et
em Of nore interest are areas of cooperative
use of the I nteltseulddegsaicthat e SSRds respondingrio aminferomation reguestdly the SEPHwhken

exi sted for go ﬁgﬂg' : ' lined 15 above.wi th
reference t ogFingour e ,hdtﬁé%f;/uédﬁe ﬁ?gg%%}a%nan%‘ggsm%ﬁ ve °‘Y‘?¥8"FJ§T‘N°fPF%‘ﬁP‘a
user conputer 3spetification,ntids fffial communicarion fiofetheFIP © the SEP will ebfeférfed to
dialup I P access tqQ the Internet. This cooperative use is of a very sinple
nature, nanely #hd S$HIVICEAEAUSH bf a bearer channel over the PSTN for~
subsequent|ly generated Internet traffic; there is no true interaction
between the Internet and the PSTN. 20 Another known exanple of the ;
cooperative useThé SCRed] istalsonprovided wRBTd\nétwork accessninteyfaca g edndisk Efdniétcsd fy
whi ch an Intlsrnet u eraﬂéth afsound card in.his/her tefm' nal .

_ order to make use oOf Certain service resource items 49 (also referred to below simply
as "service resources”) during the course of processing at least certain service requests
from the SSPs 41. These service resources 49 are held as WWW pages on HTTP
servers 51 (more particularly, on service resource databases 52 of these servers 51).
The WWW pages containing these service resources are referred to below as "phone”

15 pages. The servers 51 are connected to the Internet and the phone pages are read
accessible using respective URLs or URNs (for convenience, the more general term
URI will be used hereinafter to mean the Internet-resolvable indicator of the location

of a phone page).

20 The service resources may be service logic or service data and may be used by an
otherwise standard service logic program running on the SCP, by accessing the phone
page of the required resource using the appropriate URI. In certain cases, the service
resources 49 may provide substantially all of the service control and data associated
with a iiarticular service. In this case, the service logic program running in the SCP

25 43 is of skeleton form, being instantiated on receipt of a service request and then
serving to initiate service resources access and to return the results of this access to the
entity that made the service request. In fact, according to this approaéh, the SCP could
be implemented simply as a platform for fetching and executing phone-page service
logic and would not need to have the ¢omplex provisioning and management systems

30 for such logic as is required by standard SCP platforms; SCPs could then become more
ubiquitous, possibly being associated with every SSP. |



conputer can nake a voice call to a standard tel ephone anywhere in the

world. This is achieved by transferring digitised voice over the Internet

to a service provider near 25 the destination tel ephone; this service

provi der then connects into the |local PSTN to access the desired phon and
transfers acrwo$7RaMd the [ocal PSTN the voice traffic receiRFFUCRIPEPOS ?h

~ Internet. Voice input fromthe called tel eghone is handled in the reverse

manner. Key to this service is the ability to identify the Service provider

local (in tel ePi%QPét"iCi@@erm”&mEﬁllﬁﬁ}adn@ th@ﬁrdk?&%'o?%%tﬁ@;&@@% e Whk® the SCP

arrangenent, 30 offering the prospect” of conpetitio or the telecom
operators for 4bhapdigss senviee rgprest by jagcessjag A Phons-pagesentice msougea. JIponyeseipyf

necessary to photPabenrequssat an AR el (BB SLE 4 fhroded eGP AT,

PCT/ GB96/ 03055méSsaékteiddere ifi dlahddig niinkyy (sps 1108 afid P0Z)6%¢ll @ideestbdd B personst he
destination_tel ephone over. the PSTN | ocal to that telephone; this feedback
need only bd igkilled instherartuNaxhe3CR A3 iByiantiaes duservies iogic progeaneaSLB, torhagdler he

foregoing it c r t
and tel ephone @95’?@%&??&614 tfg:’t)vteﬁrﬂgls %ﬁmﬁemcpg@%%%lp{e %g lb'?:lﬁ%%h%tt{feedflﬁ{ ﬁf tie
present invent fequirtd sprvics feSourceral tﬂetbrmineﬂcﬁemsinﬁgnﬁneﬂ rcumamedemonhe @ervideem
over a conmuni cati ons net wor t faci tes the integration of the 10

PSTN and the VIRARCSSSFARS _§04of15§)1 o 1Rramp col the Serviferigauest rakatesiaud saked-party
invention, thegauis MHeRUthe ehuiredThbidurtbeOwilR e GRdLAEH BF td Gflled number and the

10 _ latter will be used to derive the URL of the resource. Once the URL of the desired
service resource has been ascertained, a resource request (for example, in the form of
an HTTP request message) is sent over the Internet to the corresponding server holding
the desired service resource (step 106); a correlation ID is also passed with the
resource request to enable a response.from the latter to be linked with the appropriate

15 SLP instance. A timer is also started (step 107). |

If a response is received from the accessed resource before the expiratior; of a time-out |
period (tested in step 108), then the response, which is usually in the form of a
destination number, is supplied to the appropriate SLP as identified using the .

20 correlation ID passed with the response (step. 109). An INAP/TCAP response message
is then prepared and sent to the entity that made the original service request (steps 110
and 111) after which the SLP instance is terminated (113). |

If in step 108, a time-out ocdurs before a response is received, then A default response

25 value (generally a default destination number) may be looked up in the customer record
and put in an INAP/TCAP message and sent back to the requesting entity (steps 114
to 116). The SLP instance is then terminated (113).

Locating & Accessing Service Resources _

30 The functionality associated with accessing a phone-page resource is schematically
represented in Figure 6 by resource access block 46. Block 46 includes URI
determination block 47 for determining the URI of the phone page containing the



resource itens for use in respect of setting up bearer channels through a
switched 15 tel ecomruni cations system the nmethod including the steps of:
(a) -- provisioning at |east one server connected to a conputer network
with a plurality of service resource items that are thereaftepsrRpobgioss ON
sai d conputer r‘(é?mnoy correspondi ng known URI's, said conpu gjrr netvvorsli
being logically distinct fromthe tel ecommun2®ations system and said
service resource itens 20 relating to setup control for bearer
channel s t hr oughlesirédireseiree ontherhasiatof pacameters passed totblackl6. Vaing the DRI ceurned

resource itemb ated with a red mned c '
pr edet er ni ned cgﬁ'n@()fa)l%iﬂ‘gthﬁF???ﬁqﬁ?cqef%ﬁa%ggﬁﬁbﬁﬁlaggﬁ‘ﬁa cd@?f‘f"f’%%%ﬂ c@(li)l nt
entities for saigriiear@buclA9es the(lhlernet thioQyh itdtacd 4q48PPi Ng bet ween each
sai d predeterm ned code and the said known 25 URI of the service

resource itemassociated with that predetermned code; and (c) -utilising a
sai d predeter d code~t o access a said service., resourc
rem by usi ngb s REPOEChEsdt s taAoRBS T s Bhes iR SRR it
resource item arwl pirfiedlat! Sléihohd hEmblY, ih thifcaRIhe rds6uIZe la¥desE bloRE @6/ Will hdedto
over said conputer network. 30 In one enbodinent, at, |least sone of the UR's

are derivabl e f ridiow Haditional iefomaaian, dsuchi a5 FuEEaY: Peintieealbopic) 19y enable the
| at /
boT G806/ 09050, APPrrbie, Serdict icllo YAOBERA, B¥tnE Bhiice reafirctd acgobiifed with

are derivabl e fronumber are located on different phone pages, then the additional information is also
10 passed to the URI determination block 47 1o enable it to return the URI of the

appropriate phone page. It is also possible for all the service resources associated with
a number to be located on the same phone page. In this case, the rcsour.ce access block
46 uses the additional information to pass a resource-identifying parameter with its
access request to the phone page concerned; it is then up to the functionality associated

15 with the phone page to access the correct service resource.

Thus, each service resource can be considered as being idéntified by a respective
resource code 54 (see Figure 8) made up of a first part UI ("URI Identifier") used to
identify the URI at which the resource is located on the Internet, and a second part RRI

- 20 ("Relative Resource Identifier") used to identify the resource amongst plural rt_asoufces
at the same URI. | |

Resource Access - Where only one service resource 49 is located on a phone page 58

identif:ied by a unique URI, then the resource code 54 simply comprises the U,
25 generally either a telephone number alone or a telephone number plus a pic parameter

(see Figure 9). In this case, accessing a resource simply involves mapping the whole

resource code 54 into the corresponding URI (process 55) and then sending a request

57 to the corresponding phone page 58, this latter itself constituting the desired service

resource 49. The result of aécessing resource 49 is then returned in response message
30 59.



correspondi ng sai d predeterm ned codes by | ook up in an association table
associ ating said predeterm ned codes and URI's according to said mappi ng.
Thi s associ ation table can advantageously be held on at |east one database
server connected to the conmputer 5 network, step (c) involving accessing

t he dat abase waysrge2iever the conputer network to deternine tPEFGRY6/O03055
~corresponding to the said predeterm ned coﬁg. Preferably, the said at |east
one dat abase server is provided by a DNS-type distributed database system

in which the YRl ' 20C] ' '

nor 61 ref or r o oatad Yeft il Qhlipe SDARLES Urddethel SRNGE WHE oG Bege |
In this case, 38 Higyre)10)Otheiresoutoeecode S4rcomprisesgbathiadUpaetiRRE) e 'EHgenarhily
into a correspondin ojai n nane and. us| this dogmain nane to retrieyve the
Ut ot the T oA telephreomates Aot s pik, b1 REepEsE b AR
dat abase syst BAGcatidCreSiirddsC A=) inbhe
~sane URI; iyn ﬁ}@ltvgéégiz'gxgk t he 15e pregéﬁgﬁﬁﬁﬁgﬁ@goﬁ&%&i@g%??éﬁmg

resour ce i tenstheilUllpartef thel gesouzcp sode 54 imte|the ¢coreesponsing URE (prbeessi 55) and dwhues
that can be used.,at the serxgrmh&ll ding th .ser%i ce resgpurce iéﬁsms to

i dentify the regtinEcl FPRESUPL MO BB FOITRSPYine, phone, page. (PTpesss, e the BTN
the sanme UR . #fludi@ the REIUTH rddirce R6dS YRiePHolR pafle 58 incRidRR tReion ity &1
with each said predeterm ned code being either the Tel ephone nunber of the
cal i ng party for agqessing:thesequired resorrge o5 the hasicof the 8RYdm the requestmessags dihe

one pref or roa ‘S HREing e ARSIl o e b ool o 8RRt RS 0, "

are call ediparty tel ephone nunbers, the 25 correspondi ng service resource

itenms are the current tel et&t;o_ne nunbers of the called parties., Generally as
regards the nadliRkerativede theFigneel msibod ebaccessingsrsenvige msouse thatds £eilocatiing

type: with other resources on a phone page, would be to retrieve the whole page across the

C

Internet simply using the URI derived from the Ul part of the resource code, and then
to extract the desired resource on the. basis of the RRI.

15 _
URI Determination from Resource Code - The implementation of the URI
determination block 47 that performs process 55 will next be considered. Block 47 may

be implemented in a variety of ways, four of which are described below:

20 Direct Input _
It would be possible, though not necessarily convenient, to arrange for the
calling party to input directly the required URI. The calling party may thus
input the host id component of the URI required (either in the form of a host
domain name or host IP addreﬁs) plus the path component of the URI. For

25 example, in the case where the phone page of a called party is to be accessed,
the calling party may input the URI of the called party and, indeed, this input
may substitute for the normal input of a telephone number. A leading input
string (for example "999") may be used to identify the input as an URI. As
regards the input means, where a user only has a standard 12 key telephone,

36 input of host domain names and other URI elements requiring alpha characters,
will need to be done using one of the standard techniques for alpha input from

a phonepad (such techniques are already used, for example, to enable a calling



30 - service logic intended to be executed by the correspondi ng server
upon bei ng accessed with the result of this execution being returned to the
accessing entity; WO 97/ 22212 _

PCT/ GB96/ 03055 18 - downl oadabl e servi'ce data whi ch upon bej d
is intended t o We9dd# oaded to the accessing entity; - domk?‘g’ggg@i e
service | ogic which upon being accessed is i2stended to be downl oaded to the
accessing entity for execution thereby. 5 Preferably, where URIs are
referred to in the fparygde ispelll besthedne ofrtbe titled party).dt widBldsalsd-be pbssibiorce,

the servers referred to.are prefer y . HTTP seryers. It is t . under st ood
that reference in thé’r‘?‘ﬁa"e 8“5&%‘1&'@%‘&%‘? KW%? M@?‘ﬁ%mp}‘bgi cally
distinct fromthe tel ecomunications systemis not to be taken to inply

that there is physical separation of the two - indeed, there wll
frequently be j @ompumtionof the sanme physical infrastructure. Furthernore,

not only may bearer annels set up in the | eco | cati.,ong . system shar
the same tramsmi ssi og‘]’ﬁ@‘éﬁ TpHee ???gssc%'ﬁf)gfeefn?ﬁ%t\ﬁﬂ%%%ﬁfmgtﬁaw sﬁ’e‘ggr i‘?ﬁede
channel may act as a pRinbersf RémiwhiéH itGvaRCioRSiBle!th RofiiRUd drrekPondif WRIK in Mie
intention of requiring the conputer network to be |.Qﬁl cally distinct from
t he tel ecommuni cat i og8ses yhis sompwation wawld hedthe ssponsibilitycofiledicdT.nat are
dedi cated to the managenent or nonitoring of the bearer network and

effectively formpart of the tel ecommunications systemitself. 20
Preferably, theAzesgiationy T4ié Doskapi S general |y accessible to users of the

10 Probably the simplest implementation for the block 47 is as an association table
(either in memory or held on database disc store 48) associating a URI with the
UI part of each resource code. A potential problem with this approach is that
a service resource may be required for a called party number on the other side
of the world which implies a rigorous update regime between PSTN operators
15 * worldwide in order to keep the association table up-to-date. (Note that the same
| implication is not necessarily applicable in respect of marking the called-party
number as one required to trigger a service request, since the number may be
arranged to be one of a group of numbers all triggering an appropriate service
: request, in a manner similar to 800 ﬂumbers). |
20 '
DNS-Type Lookup
An alternative lookup sblution is to use a hierarchically-structured distributed
'clatabase system, similar to (or even part of) the Domain Name System (DNS)
_of the Internet, in order to resolve the Ul part of a resource code to a
25 - corresponding URI. This apprbach, which will be described in more detail
- below, would typically involve databases maintained by each PSTN operator for
its numbers with which URIs are associated. These databases would be
accessible lby all PSTNs through 2 network such as the Internet with resolution
requests being pointed to the appropriate database in a manner similar to the
30 Domain Name System. In this case, the block 47 is constituted by an
appropriate resolution program érranged to request Ul resolution over the
Internet through interface 44.



t el econmuni cati ons systemas this provides a nunber of benefits to users
that will becone apparent hereinafter. The phrase "generally accessible"
shoul d not be construed as neaning .that all users of .the tel econmuni cations
syst em have such access to the conputer -network or can get suc%ﬂ%%ﬁgg but ,
rather, it shaPU22BE understood as 25 neaning that a signi ffi<E

proportion of these users have or can obt a4 g access to the conputer
network. By way of exanpl e in one preferred enbodi nent of t he inventi on,

the conputer rmirsRdesciis but -gyge%a&da' k&éﬁ&%ﬁ fOf thb ?’rom Ic}ctennmatxﬁn block

t el econmuni cations syste cally 30 - distinct
I nternet and t4% aomeeﬁwﬂmmewal ommytsta;mapwmrmlm:mummemm tsyasedrto | n

el udi g a. PABEHRR A NG, S Spbe it B ERbIR nbiogPadls o5 Braced

PCT/ GB96/ 0305%nlfhe RIRBpeRaffetl Bt particelar,lib & Ht&iétésgﬁyﬁaﬁﬁ%ﬁﬁ{étzﬁl empotents

present invention wll "‘now be descrl bed by way of non-limting 5 exanple,
wi t h ref er ehceoftap URE imthedoBowingmgsest agr anmati ¢ drawi ngs, in which: Figure

s ! H 2d8|dima@lr Lo 8 st O 36, Ut i Pt e SR g e E%N”Fﬁi P%?ﬂhu’%"’i“e
is adiagramill UStx’éﬁu‘rM mkmmpﬂrtfb&ﬁ@ sifiplg| adiib® By ithe 6166k PNon6d thehrest

Internet; 10 Figure 4 is a di aqraml Iustratlngt e functioning of the

World Wde Veb; Fi qifithe BRI hap been detergrined. | For crample, yherma romming mugper is to

standard URL; be looked up, it may by convention always be held in a file "roam” in a

10 subdirectory "tel” of a subscriber’s directory on a particuiar server. In this case
 the URI host component and the subscriber-unique part of the path component

are first determined and then the remaining path part “/tel/roam" is added.
(iiy  The URI path compohent _cah'be arranged to be the same as a predetermined
part. of the resource code, the block 47 needing only to determine the host
15 component and then add the path. For example, it may be agreed that the path
" must always end with the telephone number concerned, or sufficient of the
terminating digits to have a high probability of uniqueness on the host machine.

The path may also include standard components to be added by block 47.

(iii) Blocks of telephone numbers may have their corresponding service resources
| 20 ~ located on the same host server so that it is ohly necessary to use a part of the
telephone number to determine the host component of the URI; in this case, the
path component can t:onveniently include all 6r part of each teleplione number.
‘This situation implies a tight degree of control by the telephone operators and
does not offer the _telcphone. user the freedom to choose the host server on

25 which user places their phone page.

Another general point worthy of note is that however the URI is determined, the host
component of the URI may be provided either in the form of a host domain name or
a host IP address. Where the host is identified by a domain name, then a further
30 resolution of URI host name to IP address will subsequently be carried out in standard
manner by interface 44 using the Domain Name System of the Internet. This further
resolution can be avoided if the host identity is directly provided as an TP address.



Figure 6 Is a diagramof a first arrangenent in which service resource
itens are held on HTTP servers accessible both by the service control .
subsystem of a PSTN and by Wb users; 15 Figure 7 "is a diagram
illustrating the processing of a service request by the SCP o ' ;
.Figure 8 i g"“ag’(i'ind‘dr amillustrating the format of a resour%%ﬁtc:g%iagﬁgfed |
by the Figure 6 SCP when accessing a serviczfresource item Figure 9 S
a diagramillustrating the process of accessing a service resource in 20

t he case wher e Wheresa rdatabesec tobupl de sisetb to ipnavidel ¢heanuitBér maURI framplation] Ghisi s

Case whore { ho QPO aY K RITERIRIL ST i PO PO, & OBl FaEpEse CORPEm
Illustrating t Qﬁh&%isﬁbﬁ{e‘r-‘}&aﬁa iﬁ%‘?mh{%n. ‘Ifac&ﬁiﬁfgé’dtﬁg r%{xﬁ}@Uch Sncidde) FnSthe $né"

i nput tel ephone nunber 1 n accordance wth t res
i nvetion; Figurhand21he passibleddesimbilityl of having ghen number-topdRE trandiation: miforaxation

space") constituted by.the daomai p nanes derived arsing.of a .

pr edet er ni ne% s 'Fe@fav%/'g?tgﬁ e°q1@1ﬁt?gl?_e§w Fgois%eﬁpgmgﬁm ggfiﬁﬁ’?}g‘ﬁia@ﬁsﬁg
t he incor por at itgtir chbitmef rdls® hRtaion. t hout 30 '
fragmentation into the DNS; Figure 12C .is a diagram depicting the

i ncorporation of the telnane space in fragnented forminto the DNS;' WO
97/ 22212 DNS-Type URI Looku | PCT/ GB96/ 03‘055
A DNS-type lookup implementation for the URI determination block 47 Wil‘l now be
10 described in some detail for the case where the Ul part of the resource code is a
telephone number and there are no constraints on the URI, thereby requiring both the
full host and path components of the URI to be returned by the lookup. A key part of
the overall process is the formation of thé equivalent of a host domain name from the
telephone number of interest; this domain-name equivalent is then resolved into a
15 corresponding URI by a lookup mechanism which in the present example is identical
to that employed by the DNS (indeed, the lookup mechanism may be incorporated into
the DNS though it can also be independently implemented).

The nature of the DNS has already been described above with reference to Figure 3
20 when the term "DNS-type” system was also introduced. For convenience in the
following a DNS-type system organised to provide a telephone number to URI
translation facility will be referred to as a "Duris” system (standing for "DNS-type URI

Server" system).

25 The basic principles surrounding operation of a Duris system are:
- every telephone number can be turned into a host domain name (the name
| space containing such host domain names for the telephone numbers of interest
is referred to below as the "telname space"); and
- for evcfy host domain name in the host domain space there is a Registration
30 - Record held by the Duris system containing the corresponding URI.
Thus, an input telephone x_mmber forming, in the present case, the UI part of a

resource code 54 (see Figure 11), is first parsed to form a domain name (step 120) and



20 Figure 13 is a diagram illustrating the overall operation of the
Figure 6 arrangenent in providing a roam ng nunber service in response to a
t el ephone nunber being dialled at a standard phone; Figure 14 is a diagram
illustrating the overall operation of the Figure 6 5

arrangenent \WW@MA7R4212 i sed by a Web user in setting up a cal qurrl_l(ilz?glé)%l)Sg

tel ephone interface integrated into the us@g' s Wb termnal; Figure 15 is
a diagramillustrating the overall operation of an arrangenent in which-an

interface is pthen ipdssed e thecBurid SysteRSillizsratedt ih Figue il rs tfointdd byetheIDNS dtself)
traffic, 10 Fiqure 16, s a. diagram.illustratjng the overall operati f
an arr angerrenttoiq'ﬁ‘rmf’é#' gﬁc‘ﬁ'lﬁ? @gpgﬁs@&p@ﬁ/ﬂﬁ] t“egr’@a) %OW&&@%EF%@CW
Internet and tj3gydys iihe TRt FeRurked hdsStsthod! AtiOREA ds 4orBilid ﬁﬂn&%ﬁ: DA Rlddext

operation of an arrangenent 1 n which a freephone service IS | enented for
Wb users; andised to deriyeithe st IR sddressi (stgp d@2)sithisIstep is,cofcoyrseencd needed if the

Il lTustrating the provision of a distyihluted. pro I, N vifonnent for '
i nt er connecY i H@%E@Bﬂ?@tb?“?rﬁg%épg?@gal?&nﬁ%?ﬁ_ﬁ%mﬁeq H@I&F@'ﬁ’«?kefo
Best Mode of GREdutte dedudle tbltBe hpbropYidt® Server) Wassithy Ay RRI pavt @8 ti re8bured g6dEe Nt
for the provision of services in a-PSTN conventionally conprising an

i nt er - exchangedhétegoi23)13 (i ncl udi ng trunks and switches at |east sone of
which are SSPs 41 with associated |Ps), an access network 11 connecting
custoner perm se equi pnment (here shown as tel ephones 40) to the network 25
13, and a ser VIifste Qéh nRnbstSpRkibititied at teltoslievel &ttolRAsd DRFiS sytEinfcetid be

providing services to the SSPs 41 upon request. It wll be appreciated that
the Figurel@® implemented: . _ o

(@) Independent of the DNS. In this optidn. the telname sp:;ce constitutes the entire
pame space to be managed with the root of the telname' space being the "."
name space root (see Figure 12A where the teiname space is shown hatched).
In this case, the Duris systé;n is independent of the DNS itseif. The Duris

15 system could, of course, use the same basic infrastructure as the DNS (that is,
~ the Internet) or an entirely separate network. Where the telname space
comprises all the domain names corresponding to all public telephone numbers

worldwide, parsing a full international telephone number would give a fully

qualified domain name. Of course, the telname space could be a much smaller-
20 " set of names such as those derived from internal extension numbers within a

_ company having worldwide operations. |

()  Unfragmented Telname Space within the DNS. In this option, the telname space
ig a domain of the DNS name space and the Duris system is provided by the

* DNS itself. Thus, where the telname space comprises all domain names derived
25  from public telephone mumbers worldwide, the telname space could be placed
within the domain of the ITU, in a special subdomain "tel”, the root of the
telname space then being "tel.itu.int." (see Figure 12B where again, the hatched
area represents the telname space). The responsability for administering the
domain "tel.itu.int.” would then lie with the ITU. With this latter example, to

30 - form a fully qualified domain name from an input telephone number, after the -
number has been parsed to form the part of the domain name corresponding to

the structuring within the telname space, the tail "tel.itn.int.” is added. The



representation of a PSTN is highly diagrammatic. The SCP 43 may operate in'
a conventional manner responding to service requests from30 SSPs 41 to
run specific service logic on particular data according to information
contained in the service request, and to send back to the redqpgpicsogossssd
appropriate i nNQ¥A#Bns for effecting call set up. A service request is
generated by the SSP in WD 97/ 22212

PCT/ GB96/ 03055 21 response _to ‘E‘? redet erm, nﬁ’ﬁﬁt ri ond| tions bei nscbpngm
a trigger check poi nfullyiqyalified, %né‘ﬁ@e(ﬁ ragp qq gk the coTg; g

Condi ti ons have beerFary S Il B HIRAEH ORG ?ﬁmé‘%ap“[‘gﬁéﬁ*?'%ﬂpdﬁbe

said that the SSP’i Stetrﬁmtxpﬁhemguldcbeanﬂ ranfeaierised fromrimgrmabéxtdnsidnmneR witkin 5

contacting the SCP théacic er c nditions bein however (LEEG
present specifi catl h‘ﬁ' éha"[ ireot ?géﬁt‘ﬂga‘%ﬁp?‘i? t"f?é‘rds
will be refesred to gg ﬁq.e&ﬁr"va‘nﬁﬂévﬂ&‘ﬂ—?ﬁéka}d whiid be‘SRuifely tedpcilsitle Rir dvirlgite

with a network access | rtface 44 to the Internet order to mma
use of certain servithis dasaior ce |tems 49 (also referred to bel ow sinply as
"service resour es") durln of..PrQc LN | east .certain
servi ce request n%@bg’: ’H’Pe 53’1@& %ﬁ#e&@ﬁc@é‘oﬂgt}ﬁ@%?amﬁ
WAV pages on HTTP sefs\ésﬁﬁbe'é&eémﬁiﬁp&ado&mﬂ ST thy/ DNS s $paéefanidihe DueR system |
dat abases 52 of these Servers 51). The WW pages containi ng these sgrvice

resources are referchpmwdE@Ib&vﬂle@Nﬁﬁgﬁ’é'" BSW;BB{}e teigame spacer eoraprisgs @ll
connected tgqqgthe 'ntﬁqgﬁ%xfnorg B&ﬁeﬁ%gﬂﬁ?&ﬁt}l@%&é% f:@flﬁ{vpcie thtStefme

respective Ls or conveni enc ener a
space could be split berween respective "teI" subdomains of each country

domain; thus, as illustrated in Figure 12C, the part of the telname space
corresponding to French telephone numbers would have a root of "tel.fr." and
the part of the telname space corresponding to UK telephone numbers would
15 have a root of "tel.uk.”. The responsability for administering each "tel"
subdomain would then lie with each country. With this latter example, to form
a fully qualified domain name from an input telephone number, the part of the
telephone number following the country code is parsed to form the part of the
domain name within.a country “tel’ subdomain and then a host domain name tail
20 is added appropriate for the country concerned. Thus for a Frerich telephone
number, the "33" country code is stripped from the number prior to parsing and
used to add a tail of "tel.fr.". The tail appropriate to each country can be stored
in a local lookup table. As a further example, two commercial organisations (X
;:ompany and Y company) with respective DNS domains of "xco.com."” and
25 "yco.com." may agree to operate a common Duris system with a telname space
split between "tel.xco.cqm." and "tel.yco.com”. In this case, any Y company
telephone number input from X company will be ;iarsed to a fully qualified -

domain name terminating "tel.yco.com." and vice versa.

30 Consideration will next be given to the parsing of a telephone number into a domain
name - in other words, where to insert the "." characters into the number to provide

the structuring of a domain name. Of course, as already explained, telephone numbers



URI will be used hereinafter to nmean the Internet-resol vabl e indicator of
the | ocation of a phone page). 20 The service resources may be service

| ogic or service data and may be used by an ot herw se standard service

| ogi ¢ programrunning on the SCP, by accessing the phone page of th
required reswo e ng the appropriate URL. In certain cas §?fGPﬁ6é°3 rvice
resources 49 may provide substantially allgpf the service control and data
associated with a particular service. I'n this case, the service |ogic

program runni age hitrirbkicAGPstAruréd atcording tbcdacti QourdtOr SnnuRGkrgg phat Thus aned
on recei pt of a service reclaes;t and then serving to initiate servi

v - » . e g® I e
resour ces acc@BRroaghywould beito foliaw,dus munhering plan srustugiag dn dividing yp.a é?i?ﬂw ‘

t hat made the ] Stinm : di hi g.a  puinitRr SCP
coul d be i npl gﬁrrgﬁl)t\:&egss?&rrgf? ggmgﬂpﬁgrﬁbr#ﬁg{y Pg%cx%‘?‘rqige’a% execu t%ﬁlnng r
phone- page seW%D@Mﬁ@S?"avﬁich\dmh dJIﬁmnane(hmlmrfl&r}ee 44" ooitip la cfiour digitdarte)a
provi si oni ng and nanagenent ‘syst ens 30 or su Qgic as is, requir
st andar d Sé!% cPde f(_ 0 9@§’%§‘8F‘d‘°?ﬂ%o@é§gh§?e) %lﬁm%@egp@sérﬂlg
bei ng_associ agﬁ%%@%?ﬂ%ﬁ?ﬁ%‘r.u\fﬁht@ {hat fitelreversal of label order occassioned by

g ow C

PCT/ GB96/ 0305 ure 7 1s af art illustrating the progress of
events in the tienfaet diae the DNS 1368s 48 draanged deast sigmificant first)uHf the ielname spase ng

a phone-page servi resouyrce on.recei pt of a .service reque [ | NAP
TeSsage (o op i BGPOSEERRY G DIE S £ brchmrh el ® ERMR potheriny
standard m””%ﬁaﬁﬁé@%ﬂiﬁ%aﬁ:@?ﬁeﬁ@@dfx‘éﬁ“he%él@ﬁﬁo’ix&%ﬁxb@b’wﬂﬁfdsﬁé?s 5 skilled in
the art. Next,” SCP 43 instantiates a service logic program SLP, to handle

t Pet Lequesto (step 103). 4BAP&7.8H47.4%teliwrink esponsi bl e for | ooking up the URL
o e . ' _ .
There are however, difficulties inht_:rerit with trying to match the pumbering plan
hierarchy when paréing a telephone number into a host name. Firstly, in order to parse
an international number correctly, it would be necessary for each entity tasked with this
15 operation to know the structuring of each country’s numbering plan and where, as in
the UK, area codes may be of differing length the required knowledge may need to
take the form of a lookup table. Whilst this is not a complicated computational task,
it is a major administrative nuisance as it means that each country wilt need to inform
all others about its numbering plan and any updates. The second problem is that a six
20 or seven digit local number is a very large domain; it would be preferable to create
subdomains for performance and scaling reasons but there is no obvious way of doing
this. -

These pl:oblems can be overcome by giving up the restriction that the parsing of
25 telephone number into 2 domain name should match the structuring of national
numbering plans. In fact, there is no strong reason to follow such a scheme as DNS
servers know nothing about the meaning of the name space. It is therefore possible to
parse telephone numbers using a determiﬁistic algorithm taking; for example, 4 digits
at a time to limit the size of each subdomain and making it possible to *insert the dots’
30 withour knowing the numbering plan concerned. So long as the DNS domains and

zones served by the DNS servers are created correctly it will all work.



required service resource as determned frominformation contained in the
service request (steps 104, 105). For exanple, if the service request
relates to a called-party service, then the required resource will be
i ndicated by the dialled nunber and the 10 latter will be 'usﬁgnkg%%g&' ve
the URL of theWwo9@8212e. Once the URL of the desired service tésource has
been ascertained, a resource request (for e8anple, in the formof an HTTP
request message) is sent over the Internet to the correspondi ng server
hol di ng t he desForinterpationakmumbers it wogldtstil se€@)appropciater tol separate ofP thescaungyy

passed with the_resource request t.o enable a response fromthe |atter,.t.p.be
li nked wi th the“‘é%ﬁ%%r‘?ét@f]"@s%{@% ﬁ&%c@?“‘ﬂe'{eimﬂ%ﬁ‘aﬂ%‘ Pt O ad(@fésp
107). If a respaifier schrAiR) ShoWnBubitf coskomiatereMRQUIEQ R rAiflistid Scheme
expiration of a time-out period (tested in step 108), then the response,

p
whi ch i s usual | {for gxanple 357 or 956 ar dck4) ivascpamtenthatdigits. iQf eoupssl iiba fragmentsd

appropriate SLP._as identifi.ed -usi e . relatiqn | assed wit e
T Eeponse (st 2p e SRR fodeine doet B MGade i Fishfe e Btn e BRI ol s pted
sent to the entiotlgok G the idEndnietailland itﬁﬁbmsehe/ﬁati@nﬂ?ihﬂﬂ‘&hé mifiber which #odld
111) after which the SLP instance iis termnated (113). If in step 108, a

ti me-out occur sbopasedk a response is received, then a default respdnse 25
val ue (generally a default destination nunber) may be | ooked up in the
custoner record and put in an | NAP/ TCAP nessage and sent back to the
requesting ent i Finallp!anegdrdd theadetdils)of hiblvea DINS seredraan deiset dgienhdlé RR reebreid

(113). Locatjng essi_ng Service Respurces 30 T unctional it )
associ at ed \UP t hwgﬁﬁggéi'ﬁ&rﬁ%%ﬂbg & t(%égﬁi?ﬂ%’ s %E‘Fﬂa 11%% . gﬁ“){Alb“z and
represented in €t 16 S0PReillF RO UsRiEC 8652 Qhﬁﬁ‘ﬂeé’c@ibe@hﬁ& ko 4& dpf DML rIdR
determ nation block 47 for determning.the URI of the phone padge contai ning
t he using the Unix BIND implementation. The type of the RR records is, for example,

text.

I5 It should be noted that DNS labels should not in theory start with a digit. If this
convention is retained, then it is of course a trivial exercise when parsing a telephone
number to insert a standard character as the first character of each label. Thus, a 4 |
digit label of 2826 would become "t2826" ‘where "t" is used as the standard starting
character; '

20 _

It will be appreciated that as with domain names, where an input telephone number is
not the full number (for example, a local call does not require any international or area

code prefix), it would be parsed into a domain name in the local domain.

25 The foregoing discussion of Duris system implementation, has been in terms of
translating a telephone number into an URI where the ielephone number forms the full
UI of a resource code and the Duris system returns a full URL It will be appreciated
that the described Duris implementation can be readily adapted to accommodate the
various modification discussed above regarding the form of the UI and what parts of -

30 the URI need to be looked up. For example, where there are a number of differents
service resources associated with a subscriber each in its own file and the required

source is identified by a pic part of the resource code, then the input telephone number
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23 desired resource on the basis of paraneters passed to bl ock 46. Using
the URI returned by block 47, the resource access bl ock 46 then accesses

t he phone page of the required service resource 49 over the Internet
through inteM@8®a® 5 Resource Codes - It is possible thEETHPEIWFUN one
service resource is associated with a partgpcul ar tel ephone nunber; in this
case the resource access block 46 will need to know additional information

(such as curr euill beaised o ook ap| notxhe Yull URENB! the hb§ cARPOAGRIE and Shaft Paiti of ehe
resource to be identified. If the service resources associated with a,
nunber are | oP#IRPIRRONEN: VR (@ fhe FrievRat sehsirectorncthetnie pattcoft theldl then being

informationig . s . erm nation bl ock 47 to enabl e
it toreturn t e"Bﬁ?E‘g’f"{E@ a%%bgf?g‘féé peg@é' page. It is also possible for
all the service resources associated with a nunmber to be | ocated on the
sane phone pag:g# In this_case, the resource access_block 46 uses the

addi ti onal i nF8F §Bel doral Dups duplsmepiatons, & may be pessible, to)aave sesingle sprver; ithes
access requesi%g@n{eﬁﬁugig_@q@wm £ consideled 446 NS eh@mdgé e

functionality socl at W t’h the phone page to access t

servi ce resoupther rélevant faanures arerpreseat.r esour ce can be consi dered as being
identified by a respective resource code 54 (see Figure 8) nmamde up of a
first part U ("UR Identifier") used to identify the URI at whichithe
resource is located on the Internet, and a second part RRI 20 ("Relative
Resource Identifier") used to identify the resource anongst plural

resour ces 18t ce Access - \Were only one service

T eryige
psource 49 uhBRa' 18, cBMFBALS e LN 49, Wbl et el
t el ephone nurksbutkodsn B¢ pfovisidrdumee thidlsEbRis Bl Will belieScritt afibiecully betow
but, by way of present example, the service resource or resources associated with a
particular PSTN user (individual or organisation, whether a calling or called party) can
15 be placed on a server 51 over the Internet from a user terminal 53 in one or more
WWW pages.

Consider the simple case where the service resource is a servicé. data item such as a
telephone number (for example, an alternative number to be tried if the user’s

20 telephone corresponding to the number dialled by a calling party is busy). This
| diversion number could be made the sole service resource of a phone page of the user.
The phone page URI could be a URL with scheme set to HTTP in which case the GET
method could be used to retrieve the diversion number. Such an arrangement is suitable

if the phone page is only to be used for functional retrieval of the diversion mimber.

25 However, if the diversion number is to be visually presented at a user terminal 53, then
it may be desirable to accompany the number with explanatory material (this will often

not be necessary as the diversion number can be arranged to be returned into an
existing displayed page that already provides context information). However, where the
phone page does include explanatory material as well as the diversion number, an

30 entity only wishing to make functional use of the phone page, could be arranged to

retrieve the phone page and then extract the diversion number (this would, of course,



(see Figure 9). In this case, accessing a resource sinply involves mapping
the whol e resource code 54 into the corresponding URl (process 55) and then
sending a request 57 to the correspondi ng phone page 58, this latter itself
constituting the desired service resource 49. The result of a lob/83055
resource 49 is WAEW23& urned i n response message 30 59. WO 97/ 22212

PCT/ GB96/ 03055 24 I n contrast, where nultipl 83service resources 49 are

| ocated on the sanme phone page 58 (Figure 10), the resource code 54

conpri ses both ardduiramcstizidard why ofidegtifysngthe \infoematiomato b exiacted fremitbe pbong
the RRI a pic or other paraneter for distinguishing between the co-I|ocated
resources. |In thP¥¥%ase, accessing a resource involves mapping 5 the U
part of the resource code 54 into the corresponding UR (process 55) and
then sending a request 57 to the correspondi ng phone page (process 56), the
request i ncl udi ndntaltern2fve arid preferned arangement for praviding fiontotipvigwingsand funatigast

R i nthe 1 oduc ooy Eon quoth eRauns oy CRRETY R diowtten o 1Rap bl

49 is then retur gaghtbdappRsRANG PesdhiceAesighOn thid cAke, Thd REGIREE YedtOrdill@ hinkediwoe
10 net hod of accessing a service resouce that is co-located with other

resources on a pHiffecenszageessvimethadsasspeiatedt Witk \ib enge foth puslyp Sipstigealotse ofh the
Internet sinply using th Rl..der i - DALt of
code, and then t5°58'¥?? 58& L##]éthgre@aﬁggg B'{eeg‘ghtg ansgéclgﬁé egngI sfg fﬁ.‘g%glggf%gﬁ”%lg
then be up to the accessing entity to access the resource object using the appropriate
10 object method. '

Yet another arrangement for providing for both viewing and functional use of the
diversion number, would be to provide separate resources appropriately configured for
each use, each resource having its own resource code (generally, both such resources

15 would be placed on the same phone page and in this case the Ul part of each resource
code would be the same). '

- Retrieval of a phone page for use by a human user will generally not be as time critical
as retrieval for operational use.by a PSTN. Thus, while for human use the scheme

20 specified in the URL of a service resource could be HTTP, it may be advantageous for
operational use to define a special "phqne“ scheme (access protocol) which would
result in the server 51 using an optixnised access routine to access the required resource
{diversion number, in the current example) and respond to the accessing entity in the

minimum possible time.

Besides data items, other possible types of service resource include service logic for
execution in place (at the server) with the result of this execution being returned to the
entity accessing the resource; service logic downloadable from the server to the
accessing entity for execution at that entity; and a logging resource for logging '
30 information passed to it by the accessing entity (or simply for logging the fact that is
has been accessed). It will be appréciated that the logging resource is really just a

particular case of service logic executable in place.



URI Determ nation from Resource Code - The inplenentation of the URI
determ nation block 47 that perforns process 55 will next be considered.

Bl ock 47 may be inplenented in a variety of ways, four of which are

descri bed below. 20 Direct Input It would be possible, though not
necessarily convenient, to arrange for the calling party tg .l nButogdis ect!y
t he requi r WOIRR221% e cal l'i ng party may thus input the hos?d?i corrp%s{]ent of
the UR required (either in the formof a3ost domain nane or host |P
address) pl us the path corrponent of the URI. For 25 exanple, in the
casd where t BY WKofexpmple, 8 seryicearsoumrenonstiuted bysxwtmneﬂmmcmbgmm ng

Cobsti tute § 8F apmabeeiSabloniodf oty BB, M ol BF S e VSRR
string (for wagnhewiébﬂenémﬁﬁbbrhemm&ﬂlslﬂﬁlﬂtbcfmufeh% h&coﬁﬁt«iﬂh&ﬁne

regards the input nea ere a user only has a standard 12 key tel ephone
30 mﬁﬁfiaw ﬂ@ﬁﬂl%msmgnaﬁa%m °uR| seévlmweqmm %yl pha

characters, t i&sg&gcgn ﬂ%g or
al pha i nput om a %ﬂon%gg% ?ggﬁh tech}u qu are a %‘?W x‘a#rpl e,
to enable a mbmgegxonusmmélfﬁﬁﬁes provided byanIP As regards the logging resource,
PCT/ GB96/ 030 5 25 par out he cal]ed party). It
would also b Bﬁl“é&%b ﬁﬁﬁ& Lﬁ?%"’ﬁ%’%“ﬁ&fﬁﬁ%ﬁ embelnad t o
facilitate URI |nput Conput ati on 5 ~* Service resource access over

the Internet _could be restricted to a set of dialled _
Where each resource has its own phone page and the resource is present only in its

10 unembellished functional form, then the HTTP scheme can be employed for access
~ using the GET method for both the downloadable service logic and the execution-in-
place service logic, énd the POST method for the logging resource, If it is desired to

provide an explanatory material with each service resource, then any of the solutions
discussed above in relation to data items, can be used.
15 |
Where more than one service resource is to be associated with a number, then each
such resource can be placed on a respective phone page with its own URI. However,
the preferred approach is to place all such service resources on the same page and use
the RRI part of the co_rrsponding resource codes to enable access to the appropriate
20 resource. The accessed resource is then treated according to its form (executed if

execute-in-place service logic, remumed if downloadable service data or logic).

Thus if both a diversion-number service-data resource and a time-of-day execution-in-
place service-logic resource are placed on the same phone page, the diversion-number

25 resource code might have an RRI of "1" whilst the time-of day resource code might
have an RRI value of "2".

Where calling/called party options are to be included in a service resource for
presentation to such party, then as aiready indicated, this can conveniently be done by
30 constituting the service resource as downloadable service logic with the chosen option

possibly initiating request for a follow-up service resource.



nunbers fromwhich it was possible to conpute a corresponding URI; in this
case, this conputation would be the responsibility of block 47. Association
Tabl e Lookup 10 Probably the sinplest inplenmentation for the block
47 is as an association table (either in nenory or held on database disc
store 48) asspbdbdagd @ URI with the U part of each resour geTocBiS0305s
potential problemw th this approach is that a service resource nay be
required for a called party nunber on the o Rler side of the world which
implies a rigorous update regime between PSTN operators 15 wor | dwi de

in"order to keefit Wit R apgreciated thitaRl Rrvice resofiRtk ewill UAER Yeat at BSmpiRKRype,

inmplication is not necessa_rl | y applicable in respect of marking the

cal |l ed-party nuff® ts anckior, gownloadable serdiee Jogie andl@aee:spcutgum&acche
nunber nay be ars&aﬂgq EOAliﬁrt&'ﬂﬁr Ega'e%’ e
appropri ate service rggqluest 19 nner sim %dr?sﬂ't}% r%é#ggﬂ{eﬁg

DNS- Type Lookup ofiserviceclogiet whereltb@ldopmmﬂahle service lbglcumeﬂemgned to interact with

hi erarchi cal lgy- St LuUe | SL ut ed .dat,abase syste siml r, even
part of) thesDorraTﬁ"“F@%%vé‘%ﬁ é\cﬂ‘eﬁe‘?‘ﬁtﬁ?‘g&l’%éq‘@sﬂﬂ'/e
the U part of aomplemdie:a—seméetypea@pﬂéaﬁons corresponding URI. This
approach, which will be described in nore detail below, would typically
i nvol ve dat abases naintai ned by each PSTN operator for its nunbers with
which URI's are gExample . Q 2aes woul d be accessible by all PSTNs

through a network suc A ntere Wi th resol ution requests being :
pointed to the E@%ﬂ?lﬂ@%t‘%mw of arservice makirig use of @ rebeuré® on a server

apbr opr 1 at & eaol T eneproat ahnaredt 6. vl e BNAA Ny Bt Bt e
accessed through a single, unchanging number even when moving between telephones

having different fwl numbers. To achieve this, the user requiring this service (user B

in the current example) is allotted a unique personal number (here referred to as the

"Webtel” number of B) from a set of numbers all of which have the same leading

15 number string to enable an SSP to readily identify a dialled number as a Webtel

| number. User B has a service resource 49 on a dedicated phone page on HTTP server

51, this phone page being located at a URL here identified as "URL (B phone page)".

B’s phone page when accessed returns the current roaming number (" B-telNb") where

B can be reached. In the simplest mse,' B’s phone page is just a single number that can

20 be modified by B (for example, from a terminal 53) as B moves to a different phone.
More likely is that B's phone page is an execute-m-place service logic providing time
of day routing.

In the present example, the association between B’s Webtel number and the URL of
25 B’s phone page is stored in an association table accessible-to SCP 43.

Upon a user A seeking to contact user B by dialling the Webtel number of B, the
‘telephone 40 being used by A passes a call set up request to SSP 41 (note that in
Figure 13 the bearer paths through the telephony network are shown by the thicker
30 lines 60, the other heavy lines indicating signalling flows). SSP 41 detects the dialled
number as a Webtel number and sends a service request to SCP 43 together with B’s
Webtel number. SCP 43 on receiving this service request initiates a service logic



I nternet through interface 44. WO 97/ 22212

PCT/ GB96/ 03055 26 Before describing a DNS-type | ookup inplenentation for
the .UR determ nation block 47, sone further general comments are
appropriate. Whatever nethod is used to deternmine the URI, certain
sinplifications are possible if limted constraints are pI aeee/EHdshIves URI S
permtted. |W035'M‘¥:u| ar, it is not necessary to determ ne all conponents 5
of an URI in the follow ng cases: (i) A Bart of the URI path conponent
can be nmade standard_for all service resources, this standard part being
sinply added BYPETA® faroeqniepiling, fransiation of B’ Webiel prmber: into e quItenteroamieg].

F | t

convent i on al ey for B (A, ! HaCpreens clne s B fimply efters the; esopree
"tel " of a subemss block d6dbraecdssithe servize pesourceLidentificdrbyeB’s Webiel nEmbes qtifahe

T st gt orm G s ahogs paee: 24 3P0 RS 15 TsShiF of s actrase ey ik and: DIGFABIErst

(i) The sURtraAghids BWRBRN mufider fifo e ORUE H' 9 phéne! this URL

predeterm ned part of the resource code, the bl ock 4 ee I ng only to
det er mi ne t helh@egess B’s phone pagsnpvendhe Intatnet Kfon exawplen aisingt the *phonedschqmee

concer ned, - or a0gady ekt of Yikh 7 e SBirapoiiigd b nb Wb GER ppmol i

probabi | ity Ofesufts GB"€esrent rbmldgommm bEl pakén bRX té'tﬂ@clé 26 bidén
standard conpgnents to, be added bl ock 47, 4r(ll ii) ~Blocks of tel ephone

numbers nay h4Y@ceurss F}“%W@'ﬁéﬁdﬁ“ﬁsd 1o theiSSR 41cxkigh thea initiates completion of call .
10  set up to the telephone 40 correspondmg to B-1eINb.

The Figure 13 example related to a called-party service; it will, of course, be

appreciated that the principie of aoceséi'ng service resources over the Internet can be

applied to all types of services, including both calling-party and called-party services

15  and hybrids. Thus, standard 800 nrumber services can be implemented with the diailed

~ 800 number resulting in access to a phone page resource constituted by execute-in-place

service logic that returns the most appropriate number for controlling onward call
routing. '

4
20 It will be appfeciated that although in the Figure 13 examblé the service request from
the SSP was triggered by a leading number string of a dialled number, a service
request may be triggered by a variety of triggers including calling-party number,
called-party number, or some other user input, such triggers being possibly qualified
by call setup progress (for example, called-party number qualified by a busy status or

25 by ringing for more than a certain time).

With respect to the logging service resource mentioned above, onc possible application
for such a resource is in telephone voting. In this case, dialling the voting number
causes the SSP picking up the call to pass a service request to SCP 43 which then
30 contacts the appropriate logging resource over the Internet to register a vote after which
the call is terminated. To minimise bottlenecks, a 'logging resource could be provided
at a different URL for each SCP, it being a simple matter to collect and collate voting

Vo,
f



20 | ocated on the sanme host server so that it is only necessary to
use a part of the tel ephone nunber to determ ne the host conponent of the
URI; in this case, the path conmponent can conveniently include all or part
of each tel ephone nunber. This situation inplies a tight degree of control
by the tel epRppeyeRes ators and does not offer the tel ephone pemGBHEMIOSS
freedomto choose the host server on 25 37 whi ch user places their
phone page. Another general point worthy of"‘note is that however the URI is

determ ned, t : mgé?“{:%e I WA [ elhther in t .
for.m of a hos[ﬁooorraé%n na@ggga 0S ?gga%dregggt'%g}r‘eﬁgl OQ’?“PE‘ acc@s? s
i denti fi ed by prodiskedian everyeSSP, lthen the friskt dfcvongéstion ésgieatly eethueéd URI  host nane

to I P address will subsequently be carried out in standard nanner by
interface 44 using the Domain Name System of the Internet. This further

resol uti on canagq | [ ' hiBb1d : WalzYes
resol uti on canabalraiyl ARk |4 uicks gionk page iay!old Sdple SérviceeSiirdCin Whieh

PCT/ GB96/ 039553 thahagcessarequast feose theoageagsings SGB awedsotoprontsiin antappropriae RRi o
URI translati qaemh?g%‘g?%?gt r&? i ndependent of, or conbined with, a

cust oner dat abase Clstoner-related information. Factors
affecting this choice include, on the oné hand, the possible desirability

of having the nupber-to- URI pnslation informatjon 5 w dely avail abl e,
ohdon the. ot HarR Ekent eatan S FeiocpraBe, Rt 1 FagHigRal 0k ervice 10 gome sears 2hd
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I npl ementation for the URI determ nation block 47 wll now
10  a lookup table may need to be provided in the SCP to ensure that a service request is

appropriately handled; such a lookup table can conveniently be combined with the
customer record database.

Once a user, such as user B, has set up one or more phone pages specifying his desired

15 service resources (particularly service logic defining personalised services), it is clearly -
logical for user B to want any PSTN operator he cares to use, to access and utilise
such service resources. This is possible if the Webtel-to-URI databases are available
to all operators. Thus multiple bperators could be set to access B’s phone page or
pages. If an operator declines to use B’s phone pages, B an obviously chose not to use

20 that operator (at least where that operator provides a long haul carrier service subject
to user selection). The possibility therefore arises that service provision will cease to
command a premium from operators, but that the provision of phone-page utilisation
by an operator will become a necessary basic feature of PSTN operation.

25 Provisioning and Updating Service Resources
Consideration will next be given as to how the service resources 49 are provisioned to

the servers 51 and subsequently updated.

So far as provisioning is concerned, two basic actions are required: firstly, the service
30 resource must be placed on a server 51 and, secondly, the URI of the service resource
must be notified to the PSTN operator along with the triggcf conditions (number plus

_ any other condition such as point in call) calling for access to the resource; if multiple



10 described in sonme detail for the case where the U part of the resource
code is a tel ephone nunber and there are no constraints on the URI, thereby
requiring both the full host and path conponents of the URI to be returned
by the | ookup. A key part of the overall process is the formation of the
equi val ent of ﬁg’% [ domai n name fromthe tel ephone nunber ofpcittieRsoss
this domai n-n¥i gﬂ}hm ent is then resol ved into a 15 correspondi ng URI
by a | ookup mechani sm whi ch |n t he present arrpl e is identical to that

enpl oyed by the DNS (i ndeed, e Iooku be incorporated into
t he DNS t hough IF{° “E?% %Wﬂg m &‘ﬁ%lmé@“"smﬁdﬁa@@@%ﬁ the,e
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for the tel eph&ﬁgalﬁlfﬁﬁ@% such a5 tha m%edrvbp&mxp&mawwreﬂa ittiehotthe
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correspondi ng \ititeadTithess PSTN apepator h%ca;dsmneppwmte infrhbérng the fiser 8 pafrsTans
case, the U part. of.a resource code 54 (see Figure 11), is first parsed to
forma domain MEHEFRUANBI0888Sy and . WD 97/ 22212
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As to the process of placing a service resource on a server 51, how this is carried out

will depend on the attitude of the PSTN operator to the possible effects of such service

_resources on operation of the PSTN. Where the service resource simply returns a data

item to an accessing entity, then an operator may not be too concerned about possible

15 errors (accidental or deliberate) in implementing the service rescurce. However, the

operator will probably be much more concerned about the proper operation of any

service logic that may be returned by a resource; indeed, an operator may not permit
such a service resource.

+

s

20 Assuming for the moment that an operator has no concerns about the nature or
implementation of service resources, then how a resource is placed on a server 51 will
largely depend on the nature of the server concerned. For example, if a user has a
computer with network access tq the Internet and this computer is used as server 51,
then the user can simply load a desired resource onto the server as a WWW phone

25 page for external access. A similar situation arises if the server is an organisation
server to which the server has access over an internal LAN. In both these latter cases,
loading the resource as a WWW phone page does not itself require Internet access.
However, if the server 51 is one run by an external Internet service provider, then a
user can arrange to download the required service resource into the user’s allocated

30 Web site space on the server; this may or may not involve Internet access. One special

case of this latter scenario is where the PSTN operator provides a special server for

Wages containing service resources. _
This Shect THIS SHEET HAS BEEN
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28 then passed to the Duris system (illustrated in Figure 11 as fornmed by
the DNS itself) to retrieve the RRwith the corresponding UR (step 121).
Following on fromthe URI |ookup, if the URI returned has its host
conponent as a domain nane, the DNS is next used to derive the host IP

address (step 12%@'3 2t£i s step is, of course not needed if therPGrGRYHM30SS
conponent is WO¥PHE an IP address in the . The URI is then used to
make a resource request to the appropriate ver, passing any RRI part of

the resource code 54 (step 123). There are nu [ <Of ol .51 the
top level as todﬁ'i@RP'a‘g’EifF-ias“sg’iléf’@’l‘hc@&mugerﬁgéfﬁ s?ﬁ%fg?rbﬁﬁgﬁg a(iae}%& Feoifce o
I'ndependent of therfiSyilll genkhilly iSO BeadifiCoiecbnmbre Ryeis of password prasctidne
entire name space to be nanaged with the root of the tel nane space being

the "." nane space root (see Figure 12A where the tel nanme space i s shown

hatched). In this_ cas t he . DUr e S .SX.Sd: e Sypk j LRl
The Durl s 15 A F6RaTs e g ol ot NiE e Gurb REREY OF Bluskl qrh Serbbrs1, 1 ahay
infrastructure ag geperaldiby(theaserios, particulirtyt wheretthe msource mohideeservise togic may

network. Wiere the tel nane space conprises all domai h nanes
correspondi ng t deaprovidad by Wm%ﬂﬂ%& qﬁ&%’&fé’,ﬂparsi ng a full
I nternational telephone nunber would give a fully qualified domain nane. O

course, the tel nane space could be a much smaller 20 set of nanes
such as those deifitwePSTN @peraturavisiids tehavertontral oneriths service rasourges $frpawpid any

havi ng wor| dwi de operatjions. (b) .. Un ed T ce Wi hi
DNS. Ign this opt?@%{setq{tfcﬁseQ%%%oﬂa%é{qg%o% Wﬁlﬁi%ﬁﬂ%‘gg }?5% g e
and the Duri §0SYgiepstot Sould Qéﬁuﬁedhﬂ)évéﬂ?ergﬁg&gcd (ot epbssibly|Uspartibidaesibset) had rabe

space conprises | donai n nanmes derive frompublic tel %)ho e
nurmber s wor | dwi dsubjechio 2 aerifieasion puecest befoe W, pRroprjate measures then being taken 1o

avoid subsetiuent alteration of the resource by the user (except, possibly, for particular
data items); in this respect, the operétor could require that the resource be placed on
a server under the operator’s control and to which the user had no write access (except
15 possibly for altering particular datz items, as indicated above). A second, more
attractive, approach to minimising adverse effects by the service resources 49, is for
the operator to provide standard service resources to which a user could add the user's
own data (and possibly make limited functional selections in case where the resource
included service logic); the customised resource wou!d“, Jhen be loaded onto a server 51
20 controlled by the operator. This process can be conveniently implemented for a
particular resource using an HTML "form” which a user could download over the
WWW from the operator-controlled server. After completing the form and activating
a "commit’ graphical button of the form, the entered information would be *posted’
back to the server where the information would be used to produce a customised
25 service resource thereafter placed on the server for access over the Internet. An
advantage of this approach is that registration of the service resource with the operator
is simultaneaously effected. (It may be noted that if registration needs to be done as a
separate act from having a service resource loaded on a server, then using an HTML

~ form is a very convenient way to implement the registration process).

From the foregoing it can be seen that whilst the provisioning process does not '

necessarily require information to be passed over the Internet, in many cases this will




within the domain of the ITU, in a special subdomain "tel", the root of the
tel nane space then being "tel.itu.int. " (see Figure 12B where again, the
hat ched area represents the tel nane space). The responsability for

adm nistering the domain "tel.itu.int.” would then lie with the ITU Wth
this latter exanple, to 30 forma fully qualified dongl sEiReds’ OM
an input tel éﬁﬁ@?@zmnber after the nunber has been parsed { ?grmt{?

part of the domain nane correspondi ng to td structuring within the tel nanme
space, the tail "tel.itu.int.” is added. The WO 97/ 22212

PCT/ GB96/ 03055 be thef beist solytien.  partisulaglyrif an HEME. formtenchangexd bvardhe VW canibe

and the corres i & R trieved. As
a further exarrpB?eradio ﬁ%’%% 'g@b%@esgwg% %fﬂﬁu{cg #ﬁl}gﬁlgq& P?‘s‘zdﬁﬂ% ucing a

i nternal ext enaﬂxsadsm&aaria@mcewehéuréb bing @ntHPRILK fdrth isnndthnﬁi&@ibseasw%momeof
t he tel nanme space woul d be "tel.hp.com " and Hew ett-Packard

woul d be entir &N r%ﬁ'ém@lﬂigle%gl ng this domain. (c) Fragnent ed
Tel name Spage within the DNS. In this option, the telname space is split
between nultiple domains of the DNS nane space and the Duris systemis
provi ded by thAsDk@rds apildtingTsemdcerrasources) cthere! in dikelysalseca aeed to apctatalcbrtzhﬁ

domai n nanes derived fro c te ne nunbers wprl dwi de, he teln
space coul d be%dBHems D *‘5 h‘&e oF, eXample, reRmIng Fumber): §'§§

domai n; thus, ggeraior Uides %eqswc@ aliy Lobfrols26n e @riié tre@hrdeb 9, %&?B@@Eq&%

correspondl ng to French tel éphone nunbers woul d have a root of
and relatively simple matter, only requiring write access to the server concerned (as already

10 indicated, this will generally mvplve one or more levels of password protection).

However, where the PSTN operator exercises control over the service resources, for
example by only permitting customisations of standard service resources, such
customised resources being loaded on servers controlled by the operator), then write
access to the service resource may be tightly controlled. Again, an HTML form may
15 conveniently be used as the medium for modifying a data item in such cases; to the
operator, this has the benefit of limiting the modifications possible whiist to the user,

a form interface should provide a simple route to resource modification.

For more complex updates, it may be necessary to go thrphgh a process similar to that
20 required for initial provisioning.

Particularly where the service resources are held on a server 51 controlled by the

PSTN operator, resource update will generally involve communication over the
Internet.

Web User Interaction

Consideration will next be given to other possible uses of the service resources held

_in phone pages on the servers 51. For example, if user B’s phone page contains a

diversion number, then provided this phone page is read-accessible over the Internet
30 from user A’s terminal 53, user A can use a graphical Web browser running on

terminal 53 to view B’s phone page and discover B’s diversion number. As earlier

discussed, the diversion number may be passed to user A for display in an existing

R R R RN Rr



the part of the tel nane space corresponding to UK tel ephone nunbers woul d
15 have a root of "tel.uk.". The responsability for adm nistering
each "tel" subdomain would then lie with each country. Wth this latter
exanple, to forma fully qualified domain nanme froman i nput tel ephone
nunmber, the pagePaaidre tel ephone number following the countr §CTEHRE/HIHSS
parsed to formthe part of the domain nane thin a country "tel' subdonain

and then a host domain nanme tail 20 is1 added appropriate for the
country concer = B gﬁﬁﬁg | £P ReRY R el t &Y wi
code is stri ppﬁ%}?ﬁ%&%ﬁﬁ%e@ pri trtgttgpparS|e§gggg‘éayu§g}a§%ﬁa§dagg}t ‘g‘i Y"%f
“tel.fr.". The aczompamyingpxplanaotytextach country can be stored in a | ocal

| ookup table. As a further exanple, two conmercial organisations (X conpany
and Y conpany) with respective DNS domai ns of "xco.com" and 25

"yco.com " NByAaRéRSuskfil @ﬁﬁﬁﬂegs a cﬁﬁ%ﬁpfbaﬁdirﬁ# %ux?:}lié{ SRAAE T et B, rsgﬁgosérme

split between "tel.xco.com"” and "tel.yco.coni.. hi's case, any onpany
t el ephone nufbephang page dOoon servemphiiseeiigurey dd)pisrapeative whenuddcessed: 40 irétuea

domai n nane term iLng .'tel vcQ. X d_ V] viernsa, 30 Consj.derati

will next be gi‘\%%%i &° ?ﬁdﬁ‘iﬁegd’ﬁ%?gg%%ep Ahed ¥ PURDgSe, thah e B s

- in ot her wor dweb\shie ndthi severabWeb pages writtefi M HIME fafd ieﬁt!'tf?atgé%oﬁwﬂg%rgrhﬁhical
as a

provide the structuring of a domain name. O course, ready explained,
t el ephone nunbeiphone yhicly when activated uses the GET method to access B’s phone page
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nunberi ng pl an. ﬁﬁs oﬁeﬁg‘gﬁfg%eg?v%lﬂ%s e 'EH ol Iaggvé)t ’lggv%lg?%e:ﬁ'bﬁgtﬂgpl an

structuringl0n fomiusend’siperminal|53pidecides that he would like to call user B to discuss some
item of interest, user A simply activates the phone button 65 on the currently viewed
page of B. This causes B's phone page to be accessed using the HTTP request "GET

URL (B Phone Page)” - see arrow 67.

15 B’s current number to be called is then determined and passed to user A’s terminal 53
(see arrow 68) where it is displayed. An explanatory text concerning the number will
generally also be displayed; for example the text "Please call me at the following
number:" could be displayed, this text being provided either by the HTML script
associated with the phone button, or from the phone page when returning the current

20 number. In fact, it would probably be more helpful to provide user A, not only with
the current number for reaching user B, but also with all numbers where B could be
reached together with the times when B was most likely to be at each number. Since
this extra information is likely 10 be subject to frequent change, the only sensible way
to provide the information is from the phone page. Thus, B’s phone page not only

25 provides the current number for reaching B, but aiso a text that includes numbers and
times subject to change; scripting B’s phone page is, of course, done in a way that
ensures that variable data need only be altered in one place.

In a further example, B’s phone page might include downloadable service logic for
30 execution at user A’s terminal. This is useful where choices are to be presented to a

user, each choice producing a follow-up action such as fetching a further phone page.
For example, the first-accessed phone page may be a family phone page giving the

o
.




nunber to forma domain nane. By way of exanple, the tel ephone nunber
"441447456987" which is a UK nunber (country code "44") with a four digit
area 5 code ("1447") and six digit local nunber ("456987") coul d be
divided to forma domai n nanme of 456987.1447.44 (note that the reversal of
| abel order occassioned by the fact that the DNS | abel s are @rcsudRgoskeast
signi fi cant WMAYER212| f the tel name space is a subdomain of the DNS with a
pl acenent as illustrated in Figure 12B, th&fully qualified donain nane
derived fromthe tel ephone nunber would be: 10

456987. 1447. 4generhl telephions . mimiher fonacfamilye ey alseligiving uhe iuser thenpessibilityi afh

‘trying to match the nunberi R L er rsing tele n

nunber into aﬁﬁ%‘f’%ﬁ?@rlﬂq?@? I'@?%&hoglr%g%t}%ﬁo%&mef’nﬁprﬁﬁg‘ﬁ%&ﬁ%a er
correctly, it digeiddnt BumiB&eSh iy cise| esshcfamily! inkibéohdsatlieivionh follo®-dp phone
operation to know the structuring of each country's nunbering plan and
where, as in PAZ-UK, area codes nmay be of differing | ength the required
know edge ?ay need to take the formof a |ookup table. Wiilst this is not a
conplicated conputational task, it is a mgjor admnistrative nuisance as it
means that ealih th®abbvey stdnatioscuser A0 hasibeempeesénted fwdthsa alomber to salh avee theng

pl an and any dates. The second .problemi.s that a si 0, .or seven, digjt
ocal “number POTR vdier A £aaou i 1P Bis SRpgaRkielsengeant i) e mbre given In
subdomai ns f Orfad?eﬁf&i'%iﬁ(&%ﬁoﬁaﬂséciﬂw Bfily 198 TR1Ene? Wkcdsd 9ia ISLIMPPRONIrRES Y
of doing this. These problems can be overcone by giving up the restriction
that the parsiovgr af @inary| spRERNABSBY line)since, itothis rasea s selephanentine: is

oason to b Afierdy B4 B3R RS uRehel ads whit biENay bRk 8 sl A AT
nmeani ng of the’saslepkéRs svithl dn ISDN koo, 43awoi dhbendlvareatvaitabile, thiy srobiem

nunbers using a determnistic alggrithmtaking, for exanple, 4 digits a{ a
tine to |imt 4ORe NOL AKISH Oé'ac‘ﬂaségg&e{mn‘%&“gmﬁeﬂi vowdsbs t9 bayg us‘?rngesrt

the dots’ terminal 53, after obtaining the number to call from B’s phone page, automatically

suspend its Internet session by storing any required state information (for exampie,
15 current WWW URL being accessed) and then terminate its SLIP/PPP connection to
thereby free up the telephone line. A can then telephone B. At the end of this call, A
can resume the suspended Internet session, using the stored state information to rerurn
to the point where A left off to call B. An alternative ap'proach is to operate a suitable
multiplexing modulation scheme on the telephone line to X allowing voice and data to
20 be simultaneously carried. A number of such schemes already exist. The PSTN would
then need to separate the combined data and voice streams coming from A at some
point and pass each to its appropriate destination (thc Internet data being forwarded to
the ISP providing the SLIP/PPP connection for user A and the voice stream being
passed to B); of course, data and voice traffic in the reverse direction would also need
25 combining at some point for sending over the last leg to A’s terminal.

Rather than A manually dialling B using a standard telephone, another possibility is
that user A’s terminal is provided with functionality enabling A to make a call over the
PSTN from his terminal; this functionality generally comprises a hardware interface
30 70 (Figure 14) to a telephone line and phone driver software 71 for driving the
interface 70 in response td input from application software such as the Web browser

Lo,

73. A could call up his phone software and enter the required number or, preferably,




30 without knowing the numbering plan concerned. So long as the DNS
domai ns and zones served by the DNS servers are created correctly it wll
al | work. WO 97/ 22212

PCT/ GB96/ 03055 31 For international nunbers it would still seem appropriate

to separate ofﬁotﬁg fountry codes and so a hybrid parsing scheporcesssdse
to parse the ihitl ? part of a dialled nunber, according to known country
codes and thereafter use a deterministic scHéne (for exanple 3,7 or 4,6 or

3,3,4) to separate the djgits. O coyrse, .if fragnented.5 telna space
i s being used a ’feﬂtiﬁgltyr_é?]l@ﬁ‘ R SERCHR Wﬁgﬁxﬂpﬁ%ggg{ﬁspyomeiagﬁggﬁpagﬁ
I'ook up the hosit inR&’stphohe soTfvare. Indedd) provided uiat Bakal tRaddftvidre irterficeidahe
whi ch woul d be parsed. Finally, as regards the details of how a DNS server

can be set up t$ofiwarg 7kprovidingadiallipg functionality on A’s termingl oit cwonld depodsibierfor
exanple, to " > I.ND" i n | ket  Li O Rei .l . grs ,

roconi ai es. 108 LRibnE TAge Xo Fein @ KsbuBlfl mbirdsedt for uoatieally Sinfting '
BI ND i npl emeft ainirber dpen Y penfiriniiigh ehatfher wisheési®o proceddo with Xl pRcerhént! -Aslan
It should be noted that DNS, | abel s should not in theory start with a digit.

[ A n, ory s .
If this convent RlFnativetaplacings vaieessalh if A's teymigal is equipsd with 3 gitablesnedera and
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character of ea‘t(::tﬂ'1 a ?o us’ Aa&%l%'i glt 1,3%%}:@@ 832%&1%&68?8%&%?&&%"
where "t" is usB8TNseithee totBisdadidaryt mumbergorctoaonecspecifie?Gn B's phone page as the

number to be used for such transmissions. Of course, placing a calt from A’s terminal

10 over the PSTN may be subject to the problem already discussed of conflict for use of
the telephone line where this is not an ISDN line and A gains Internet access via a
SLIP/PPP connection.

However the call is placed, if B’s telephone corresponding to the number tried by A
15 is busy, a number of possibilities exist. Thus if B has a phone page that specifies a
diversion number, and B has registered this service resource with the PSTN, then the
diversion number should be automatically tried by the PSTN. However, if the diversion
number resource has not been registered with the PSTN. 2 busy signal will returned
to A. Where A has placed the call through a standard tf}ephone, A must now decide
20 how to proceed and A may elect either to give up or to refer again to B’s phone page
to look up the diversion number and redial using this number. If A placed the original
call using his terminal 53 then the latter can be programmed to detect the return of a
busy signal and then automatically look up B’s diversion number and redial using this
number. This functionality can be included in service logic do&nloaded from B’s phone
25 page and run on A’s terminal.

If A had to terminate his Internet session in order to free up the telephone line for

voice use, then referring back to B's phone page requires a2 new Internet session to be

“started (in fact, this inconvenience could be avoided if B’s diversion number were

30 passed to A’s terminal at the time the original number to be dialled for B was
supplied). ' | '

S



It will be appreciated that as with domai n nanes, where an input telephone
nunber is not the full nunber (for exanple, a local call does not require
any international or area code prefix), it would be parsed into a domain
nane in the |ocal domain. 25 The foregoing discussion of Duris system

I mpl enentation, has been in terns of translating a tel ephone | Df O an
UR where t heWPA8Mdne nunmber forms the full U of a resour@gyggﬁémgﬁd t he
Duris systemreturns a full URI. It will b#4 appreciated that the described
Duris inplenentation can be readily adapted to accommobdate the various

modi fi cati on diRScEEEeRTesPIIcR agcessed OndYys phenerpagenupon Beteldphomeibeihg busyamey, of

30 the URI n b : . t here_are a nunper of
differents ses’si%(?le’gre’eg%l%ég&g sééﬁ%{bﬁ“&“ﬂﬁ%’ﬁvﬂﬁﬁ?ﬁ@wwi qur?.g%
file and the rbeqreseattdswith & eange of dprions§inclddiny, forexampR| B’ ©faxt diovdi@SREISX
code, then the input tel ephone_nunber WO 97/ 22212 . . .
PCT/ GB96/ 03055MEWeR, the ssiection of @8 qntioR RRtentially ipitiating, the oyning, of appropmiatst

conponent  ad gbRadki rwake. t Bﬁpﬂﬁ t t el

subdirectory, atﬁ% 18 %bgart o‘?ﬁ’tﬂﬁ'g l%Isgit e %giwn%mgﬁefﬁgg t&?&&@gﬁlﬁ ﬁ}l Pihcg
requi red resoumessageiusing asformdowniviated froo B’Dphore page lupor tiisibprivisbeing clioagn;be
possible to hgye a sipgle server: the iopl.epentatingn should still, however,
be consi der edq%es c%W*&%’T%%’%P%PP%&%%@W ﬁe?’gclé’ﬂgeq %‘&T%r‘@é’h‘éﬁkem
present. 10 Idakwogrsef Service Resources Turning now to a consideration of

the service resources 49, how these service resources can be provisioned
onto the servers 51 will be described nore fully bel ow

10
Of course, it may arise that user A wishes to access B's phone page to find out, for
example, B’s current roaming number, but user A does not know the URI of B’s Web
site and only has B's Webtel number. A could just call B through the PSTN in which
case the translation of B’s Webtel number to roaming number would be automatically

15 effected (assuming B is still registcréd for this service); however, A may not wish to
call B straight away, but just note his current roaming number. In order to solve A’s
problem, the Webtel-to-URI association tables previously described are preferably
made accessible on the Internet at a known address (for ei:ample, at a known Web
site). All that A need now do is to éccess this Web site passing B’s Webtel number;

20 B's phone page URI will then be returned to A who can then use it to access B’s phone
page. This process can, of course be made automatic from the point when A sends B's

Webtel number to the association-table Web site.

3

25 Internet/PSTN Call Interface
In the Figure 14 scenario, A’s access to the PSTN was through a standard telephone
interface even though the actual form of A’s telephone differed from standard by being
imtegrated into A’s computer terminal 53. Figure 15 illustrates a situation where A,

after being supplied with B's current roaming number as in the Figure 14 case, calls
30 B via a route that starts out over the Internet and then passes through a user network

Ho

interface 80 into the PSTN. Interface 80 is arranged to convert between ISDN-type
telephone signalling on the PSTN and corresponding signalling indications carried




but, by way of present exanple, the service resource or resources
associated with a particular PSTN user (individual or organisation, whether
a calling or called party) can 15 be placed on a server 51 over the
Internet froma user termnal 53 in one or nore WWV pages. Consider the
sinple case where the service resource is a service data itemgyskn 5

t el ephone nuntﬁ?’l‘”{"f’ﬁ‘L exanpl e, an alternative nunber to be tried ifﬁ?ﬁ%
user's 20 tel ephone corresponding to the né#ber dialled by a calling party
I's busy). This diversipn nunper coul d .be . npde the_sol e service resource of
a phone page of3¢f9M &‘?m‘f'n’é' Wéﬁ‘éetﬁdﬂéd%ncmﬁ?Wﬁ&%é‘me@Fﬁ data Sram 1R
to HTTP in whi Glackes @nid @usiEso aid PRe vepdal d be used to retrieve the

di versi.on nunber. Such an arrangemrent is suitable if the phone page is only
to be used for functional retrieval of the diversion nunber. 25 However,

i f the diversi u rJs.to. be visuall resented at a yser.termpal] 53,
then it may beogg'%r gﬁ%? & %“%@53%@%% ?}tpg}ons\ﬁ-s?ﬁww H‘a‘ﬁiﬁ‘ﬁ"ﬂ’é‘?{e?‘i“a‘f
(this will oftealinmitidionNGEesH YverstheRudthatetos intétfare NEE " the AAdRSs VM WIERds

to be returned intqg an existing displayed page that already provides
cont ext i nf or mefeaAY knewsnéq Ar's EEH@#E Awetﬂﬁﬁs%%@gélmli@gnsmmsed into ISDN-

expl anat ory matigehd b} XErS) entity,onl
 Shing Lo make P, Semiing find pded (7P AF/CUP R ITRE proffiadtn ni Hortalt PRy Yo
retrieve the piromen sigpalimgdist transfeevedr back thieugtii mterface 1800 WVEE the( Intéraet\ao | the
of course, WD.97/ 22212 ,, . . . . .
PCT/ GBOB/ 03055 s&?‘”ﬁéﬁgfr"é As termingl, Fhisspftsyare passes £3ll sejup weoaresssinfarmation {0,
be extract etd f rhemWWeW iioWserI720for - display to A. Upon the call becoming established, A can

talk to B through his telephone and A’s voice input is first digitised in phone hardware
interface 83 and then inserted into IP packets by software 81 to traverse the Internet
to interface 80 (see arrow 84); voice traffic from B follows the reverse path.

-
N

.15 IN services can be provided to this call by SCP in response to a service request from
an SSP 41. Thus, if B’s phone is busy, and B is registered for call diversion, SCP 43
on receiving a service request will access B’s appropriate phone page for call diversion

- and retrieve the diversion number. If SSP 41 is not set to initiate a service request on
B’s telephone being busy, the busy indication is returned 40 A’s terminal where it can
20 be handled in the manner already described with reference to Figure 14.

In fact, interface 80 can be provided with functionality similar to an SSP to set trigger
conditions and generate a service request to SCP 43 on these conditions being satisfied.

25 Third-Party Call Setup Gateway
Figure 16 illustrates a further arrangement by which A can call B after receiving B's

current roaming mumber. In this case, a third-party call set-up gateway 90 is provided
~ that interfaces both with the Internet 50 and with an SSP 41. Conveniently, gateway
90 can be co-located with SCP 43 (though this is not essential). Gateway 90 has the

30 - capability of commanding SSP 41 to set up a call between specified telephones.




An alternative and preferred arrangenment for providing for both view ng and
functional 5 access to a resource requiring explanatory material for
viewing, is to use an object- oriented approach to resource design. In this
case, the resource object would have two different access nethods
associated wth it, one for purely functional use of the re st he
ot her enabl i WP 9232ng of associ ated explanatory nmaterial . Isf?*r\’/\%%l('gﬂ?t%hen be
up to the accessing entity to access the r4%source object using the
appropriate 10 object nethod. Yet another arrangenment for providing for,

bot h vi ewi ng s, upast Aowighings to call tBhea ghitdsparno galh seyp requesty isdsese from A's
provi de separ . annr ' : ' .
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specified in t a service résource could be HITP, it nay be
advant ageous fimstangardanimenkcrosethedPSIYi ne a speci al "phone" schene (access
protocol) which would result in the server 51 using an optim sed access
routine to access the required resource (diversion nunber, in the current

exanpl e) and fEBRAGHnk Bad Been iRy Sthenl dny bf iheprévioushedettibegstemetos inkdycerishdre.
25 Besides data itens, other possible types of service resource include
service logic for execution in place (at the server) with the result of

ool PR U7 8 BB SOl 5586856 S o0
that entity; 3redeterinig thiggéraconditions being satipfied.dTIAG, gateay dMinigin bp astae picko
't by the acc%sﬁstihg %usey E:iorgcf{tiénogn %i‘snpeke}{)hfogé atlui) ﬂ%aqgatsgr%igear%auésp %:;[ Sb§ 43 for a
diversion number. However passing the busy indication back to A’s terminal via
gateway 90 is preferred because of the flexibility it gives A regarding further action.
15 ' _
As aiready generally discussed in relation to Figure i4, a complication arises if A only
has Internet access via a SLIP/PPP connection over an ordinary, non-ISDN, PSTN line
since, in this case, A’s telephone line is already tied up with making Internet access
when gateway 90 seeks to set up a call to A’s telephone ¢The solutions discussed in
20 respect of Figure 14 (termination of Internet session; muiiirilcxing voice and Internet
data on same telephone line) can also be used here. An altemative.approach both for
Figure 14 and for Figure 16 scenarios is possible if user A’s terminal can handle a
voice call as digitised voice passed over the Internet. In this case, the voice call can
be placed through an interface 80 of the Figure 15.form, and the voice traffic and the
25 Internet communication with the B’s phone page and/or gateway 90 are both carried
in Internet packets passed over the SLIP/PPP connection to/from A’s terminal 53 but

" as logically distinct flows passed to separate applications running on terminal 53.

It may be noted that the third party call setup request made by A’s terminal to gateway
30 90 could equally have been made by service logic held in B’s phone page and executed
by server 51 (such an arrangement would, of course, require A’s telephone number to

be passed to B’s phone-page service logic and this could be arranged to occur either

s




has been accessed). It wll be appreciated that the | ogging resource is
really just a particular case of service | ogic executable in place. WO
97/ 22212 PCT/ GB96/ 03055 34
By way of exanple, a service resource constituted by execute-in-place
service logic can be arranged to inplenment tinme-of-day routingcridpyénmmss | t
. of executing t O 83315 | ogi ¢ being the tel ephone nunber to which a call
“shoul d be routed taking account of the tine4df day at the called party's

| ocation. An exanpl e of a service _resource constifuted by 5 downl oadahl
service | ogic i auematically qrshrough  formpresentad; t yserA At teguisal 6>;ngmqn&pstegl%acek
i'nterrogation ugl Bvd§facilities provided by an |P. As regards the
| oggi ng resource, this can be used for recording the nunber of calls placed
to a particular nunber. \Were each resource has its own phone page and the

resource is present only inits 10 .un ellished fupctignal for t t he
HTTP schene canitb@a% ﬁgpd’fe@tqdoﬁia‘a@e é@gﬁg% %ofﬁgu&%{g ﬁﬁ‘i ﬁﬁcﬁwaﬂ%)q ﬂp?n fere
downl oadabl e 5sengipevili® ek#npéithitsBRi@ R gt stsbking pasidPRNS SérVice @ohtdél subsydtein
the POST nethod for the |og mg resource. If it is desired to provide an
expl anat ory nat byieatitiey Ollhel'e&géh 8By 4l.ce resource, then any of the solutions
di scussed above in relation to data itens, can be used. 15 Were nore than
one service resource is to be associated with a nunber, then each such
resource can be dasah"Fre et (800 ges With its own URI.

he. same page a s EESbIRIoARPIEAT %ol FIERBIARSY 05 U ARBET cTBeOf Scisa gy
enabl e accesg t QofBfaRBR Ptk HWEWW and the PSTN. As will be seen from the following
description of such a service with reference to Figure 17, a WWW/PSTN
implementation does not necessarily rely either on transferring call charges from the

calling to called party or on the use of a special "800" number, two characteristics of
standard "Freephone” schemes. The WWW/PSTN implementations do, however,
15 possess the more general characteristic of placing an enquiring party and the party to
whom the enquiry is directed, in telephone contact at the expense of the latter party.

In the Figure 17 arrangement, 2 user D such as a large department store has a website
on a server 51; for the sake of siinplicity. it will be asguﬁed that the server is under
20 the control of user D who has direct computer access t:) the server over line 125. D’s
Website may, for exaniple, contain many catalogue-like Web pages illustrating goods
offered for sale by D. In addition, D has a freephone page 124 for handling enquiries
placed on a freephone basis; the URL of this page is associated with a "freephone”
graphical button 122 placed on each of the Website catalogue pages. |

Suppose user A at terminal 53 is browsing D’s Website, looking at the catalogue pages
(arrow 121). If A sees an item of interest and wishes to make an enquiry to D about

this item, then A can activate at terminal 53 the graphical freephone button 122
associated with the catalogue page concerned. This activation causes code embedded

30 in the catalogue page currently loaded in A’s terminal to prompt the user to enter their
- telephone number and, optionally, their name, after which an HTTP request is sent 10
D’s freephone page using the POST method and enclosing the entered data (arrow

K



20 resource. The accessed resource is then treated according to its form
(executed if execute-in-place service logic, returned if downl oadabl e
service data or logic). Thus if both a diversion-nunber service-data
resource and a tinme-of-day execution-in- place service-logic resour ce are
pl aced on the sane phone page, the diversion-nunber 25 res Gss ght
have an RRI WWO97R22\hi | st the tinme-of day resource code m gh ave an RRI
value of "2". Wiere calling/called party oggions are to be included in a
service resource for presentation to such party, then as already indicated,
this can conver23pnDPy froephdae papey ot Geceiving ithis requestt decars servive! logizUtoCentersa
downl oadabl e service logic wth fhe chosen loﬁt i on SSi bl initiati QL?C 127
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even when novibugtohei22emmid bé apfangeesto directly forward the enquiry request to the enquiry
10 control system over the Internet rather than passing it back through the server 51.

-
-

The enquiry control system 126 manages enquiries passed to it to ensure that they are
dealt with in an ordered manner. ' The system 126 on receiving a new enquiry
preferably estimates approximately how long it will be before the enquiry is dealt with,

15 this estimation being based on the number of currently quened enquiries and the
average time taken to handle an enquiry. This estimation of waiting time is passed back
via server 51 to user A in the response to the POST request message.

The enguiry control system 126 looks after the distributigh of enquiries to a number

20 of égents each of which is equipped with a telephone 40 and a display 129. A’s
enquiry will be dealt with as soon as it reaches the head of the queue 127 and there is

an agent detected as available to handle the enquiry (thus, for example, the system may

be arranged to detect when an agent’s telephone goes on hook). When these conditions

are met, a distribution and setup control unit 128 takes A’s enquiry and displays A’s

25 name and telephone number on the display 129 of the available agent (for clarity,
herein referenced as agent D°); if user D keeps a database on D’s past customers or
credit rating data, then unit 128 will also look for and display any such further
information known about A. At the same time, unit 128 makes a third-party call setup

- request (arrow 130) over the Internet to gateway 90 asking for a call to be set up

30 between the telephone of the available agent D’ and the telephone of user A, both ;.\_"'
telephones being identified by their respective numbers. If both D’ and A pick up the

call, the enquiry then proceeds, the cost of the call being paid for by D as it is D that




having different real nunbers. To achieve this, the user requiring this
service (user Bin the current exanple) is allotted a uni que personal
nunber (here referred to as the "webtel” nunber of B) froma set of nunbers
all of which have the sane |eading 15 nunber string to enable an SSP to
readily identif‘g ay%i ilg| ed nunber as a Webtel nunber. User B hper/aBsea3ussce
resource 49 on d ted phone page on I—FI'TP server 51, this phone page
being located at a URL here identified as udP (B phone page)". B's phone
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nunmber that can @or e)hmpl@duﬁnﬁﬂbrbd/bjBA()ffOf a predepimined tiftomk gefiod] theh uﬁﬁ)m&&axB

noves to a dlfferent phone. More |ikely is that B's phone page is

execut e- i n- pl acebaanged tP@@ﬁ"E‘ﬁS‘F?HY RASH GNP the pext gAY AL therhead|of tbq;,gueue 127.
present exanple, the association between B's Wbtel nunber and the URL of
25 B's phone page is stored in an associ ation table accessible-to SCP 43.
Upon a user ASsehiwonid,tof conrstabé possible 8 digperisenivith hgvinp ehedadit 128 ﬂéwrcalﬁ)fsetﬁb

the tel ephone 40.b d N t to SS
(note that in FiGisbssiey 50 an BRREheR F nengh T A0k ANSainey omally o pmee

shown Dby the thigmen26Oinitatd aitrobdiallihg FoP e leldphdHY (bR D" t fdt9example, a
-signalling flows). SSP Atfnladet e(c:’ts th% di al | edélﬁlsm)e(rg as a %U&gg dr%un,%glrp%nd

sends a servi Cﬁ WIMTWM@MBQM taithat of A’S\/!BbﬁlcurenM}ba'hc ag}mtagof
W0 97/,2 2
DCT] 806 03055 e TppRkoR t xpd Hitdh P B8k HeRed Pt agarkion =g fiohe

into a currend rmzmewice installation, in implementing the WWW-based freephone service.

-

As discussed in relation to Figures 11 and 13, a complication arises in placing a call
to A if A only has Internet access via a SLIP/PPP connection over an ordinary, non-
ISDN, PSTN line since, in this case, A’s telephone line is already tied up with making
15 Internet access when user D tries to set up a call to A’s telephone. The solutions
discussed in respect of Figurcs 11 and 13 can also be used here (termihation of Internet
session; multiplexing voice and Internet data on same telephone line; and placing the
call over the Internet to A’s terminal). With respect to the solution based on
termination of the Internet session, such termination could be delayed until A’s enquiry
20 was about to be dealt with; however, to do this, it would be necessary to provide
feedback from the control system 126 over the Internet to A’s terminal 53 and to
associate this feedback with code for bringing about Internet-session termination. One
way to achieve this would be 10 have the response message sent by server 51 in reply
to the original POST request messagé from A, include a correlation code; any
25 subsequent feedback from system 126 passed to A would also include this code (server
A having also passed the code to control system 126) thereby allowing A’s terminal to
correctly identify this feedback. In fact, the same mechanism could be used to provide
user A with updates on how much longer user A is likely to be waiting to be called
back, this mechanism being usablc_: independently of whether or not there was a conflict
30 problem for use of A’s telephone line.
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nunber for B; in fact, in the present case, this programsinply requests
the resource access block 46 to access the service resource identified by
B's Webtel nunber, (that is, B's phone page 49) and return the result of
this access. To this end, block 46 first 5 translates B's Webtel nunber
into the URL of B's phone page and then uses this URL to access B's phone
page over theW¥E2RRt (for exanple, using the 'phone' schemECI{GRIGEIPSS
referred to with a method corresponding to the HTTP GET nethod). This
results in B's current roam ng nunber B-tel 9 bei ng passed back to bl ock 46
and in due course this nunber is returned to the SSP 41 which then

i-ni tiates conpl eVhere user A:nly hs astslepboner 40 andona terminabsd, it s stitlr passiplentdi utidjse o
B-tel Nb. The Fi A anml . | ed- t ice: i AN
of course, be anle SaiE sTHAHR 6 FRUY £ Beidds' SRR eriEE o ter, A st
over the |nternatsarting kethasomptedity of edll charge framdfers Mote pagicuiarls, Al wodid il
e Csbrvi Lee SRR R B fepRons e o ealrs SR mseibers o0 EhaSSR 1
nunber services & n
access to a pflond Wee récopaise tis specia dumber th M&i@ﬁﬁﬁ&?i@@?ﬁ%ﬁ osﬁﬁ’ﬁa‘%'cfgg“éﬁ’ﬁ
[

| ogi c that returns_the nost appropriate nunber for cont

routing. 20 |t %QiSGP A2 ingludiag: bethcthistspecialanumben gindi A's tiuenbr.gSCP 4B3weudd rthére

the service req [ 3 | eadi n er strin

of a dialled nu:%er, aﬁ?eﬁﬁgﬁg%@%%??%@g&@e@%%% 6?""'?’
triggers ![ ncl udilNg fresphinepagausing mmgrmemadl l!-:ﬁ?_!mmngst sin}ﬂ'aem {@ﬁegqgg_ Oh&er
user input, suchgdr ein SSi ual.i fied.by c set Up_progress
(for exanpl e, c%gég%g{ﬁ aﬁtﬁﬁl##%ﬂqw hyg?@%mﬁ’ Page IEE’ thg, Jattter
ringing for blreouliasend acresjionse) ts SCP)43 aking & @6 PRAT arf Snridificdni@®isich 8EF Ybie

resource nmentioned above, one pqgssibleg application for such a resource is
in tel ephone vomgoqenemffé‘ ‘@é%"" desipteiedy Pledse iarg vg andnyr will Jbeecontagted

SSP picking up tshertsa! rhisnRditemetotid be pRYEELH Al By ArTPAR SMAual MafRkr. A
would then hang up and be ready to receive a call from D.

boe

15 A significant advantage of the above freephong schemes using WWW, is that user D
is not running up charges for use of the PSTN during periods when an enquiry is
enquened, waiting to be handled.

Variants 4
20 Many variants are, of course, possible to the above-desc‘:ribed arrangements and a
. number of these variants are described below.

Distributed Processing Environment. As is illustrated in Figure 18, the SCP 43 may
access the HTTP servers 51 through a distributed processing environment, DPE 98,

25 at least Jogically separate from the Internet. Preferably in this case the servers 51 are
controlled by PSTN operators and are thus restricted in number.

Service Resources on DNS-Type Servers. In the foregoing examples, the service
resource items have been been placed on servers 51 connected to the Internet and a
30 desired service resource has then been accessed over the Internet by the service control
subsystem of the PSTN, and/or by Internet users, through the use of an URI derived
from a resource code that identifies the the desired service resource item. In a



30 contacts the appropriate |ogging resource over the Internet to register
a vote after which the call is termnated. To m nimse bottl enecks, a

| oggi ng resource could be provided at a different URL for each SCP. it
being a sinple matter to collect and collate voting WO 97/ 22212

PCT/ GB96/ 03055_37 fr all these | ogging resources over the | pcaycwisn3dss an
SCP with InterW&”géglg]ss I's provided at every SSP, then the risk of
congestion is greatly reduced. As already noted, a user's phone page nay
hold nultiple service resources in which 5 Adse the access request from

t he accessing SCP to_cont ai n. opfbate RRI_identifying,th

required resour Cgr&?ﬁgcf mm?{%a&ﬁ%@wgﬁ%?&mﬁ?% H’gthe E:rm of a
tradi tional |IN seslephone tmanfefieall o€ partooftthenerphoneah@fibersenkéraied WedsNSarssd into
| nt ernet -accessed service resource to other users, then 10 a |ookup_ table
may need to be pRePRMcgame for agdrthen resplyrdeintp an HURIsing.a PN§dype distributed

appropriately haggiagsle sysieh hat, feed, doaltl Be Gitderated YRB I DNG R@Pﬁggkggesug

with the custoner record database. Once a user, such as user

one or nore pionéngdcandselatadideseription)s Indasty i avoulid bespassiblectorplae seniee resource
(particularly seeMd.C&: ' %[l ke l.i;se rvices [ t. ] s.clear]
| ogi cal for user 'ité}nggumeﬂﬂ ﬁ‘alg JI—%*PR]“ 5%%’??@?“}?3’ @ﬁgm ﬁé@,"@cﬁa}é’éﬁgﬂéﬁﬂ
utilise such ser so dut imstead of g pafsed telephane numbebdihg tdtolvil 5 &t URI-WHRER is then
dat abases are available to all qperators. Thus l@i | pl e operators coul d be
set to access B r‘\‘&cﬁéé‘ég @ﬂ“‘%‘i—ﬁ‘.’“’?‘f' tﬁﬁ%@r" cphong-pymbez ds girectly resplved
phone pages, B cad thdrdgaited ¥efit@SRsdiftée ileml SFhe2ectiahitin SRBIoYEPin ¢RI proast is
where that operator provides a |ong haul carrier service subject
10 exactly as atready described for resolving a parsed telephone number into an URI. The
DNS-type distributed database system used for this would preferably be one accessible
over the Internet or the DNS itself so as to provide access to the service resource items
for Internet users as well as for the service control subsystem of the PSTN (in the same
manner as described above with reference to Figure 18, the DNS-type servers holding
15 the service resource items may be accessible to the service control subsystem by a
network other than the Internet). Whilst the placing of service resource items in RRs
held on DNS-type servers may not be suitable for all types of service resource items,
it is suitable for items such as telephone numbers that do not change frequently. Thus,
a suitable usage is to provide number portzbility; int this case, a dialled personal
20 number triggers a lookup in the DNS-type system with all or part of the personal

number being first parsed and then applied to the DNS type system to return a current

number for call routing. All dialled numbers could be treated as personal numbers or
simply a subset of such numbers, this subset comprising numbers that are readily
identifiable as personal numbers by, for example, local lookup at an SSP or the

25 presence of a predetermined leading digit string. The general concept of parsing a
telephone number (or similar number) in whole or in part to form 2 domain name for
resolution in a DNS-type distributed database system can be used for the retrieval of
other items of information besides URIs arid service resource items.

30 Feedback Mechanisms. In discussing the WWW-based freephone arrangement of
Figure 17, it was mentioned that user A could be supplied with feedback on the likely
length of waiting time before A would be called back. This is one example of using

»



to user selection). The possibility therefore arises that service provision
W ll cease to command a premium from operators, but that the provision of
phone- page utilisation by an operator w |l becone a necessary basic feature
of PSTN operation. 25 Provisioning and Updating Service Resources '
Consi deration will next be given as to how the service resources 42 3LE
provi si oned tWO®9H@2W2rvers 51 and subsequently updated. So f BETIGBI6/3055
provi sioning is concerned, two basic acti o8 are required: firstly, the
service 30 resource nust be placed on a server 51 and, secondly, the URl of
the service rdBglptemetioproyide deadbpekipath farracparaial opastudl teleptione gsexi Anothar

trigger condi teixgﬂl?leg M%vi@d“ﬁ‘x ﬁﬁb)ﬁoﬂ;tgqnfji | L‘fgew&/%g?ﬁh?g%g?E .Qatll ée?uﬁ: %laé)

calling for acces e resource; |

PCT/ GB96/ 0305 Fepdttedcbarkrbyethe 24k setup gardody a6 usdieA'sasinibil In fe€NgenbRlIRNvhere
val ues needed to retrieve the appropriate resource for a particular trigger
condi tion, muskUserd$,kpewn &9 be using al&’gmﬁbﬁ‘itﬂeb’a@i‘ the bveraetgbe wpportynity arises
referred tos hgpey e Wit itdck o8 A r | TN
per at or' Tegi atrons e & siCieslibick ok profel A G BB hibel b ielole S
t.abl es used bysysom. 48 orgdepdo dotthinpitds of tourse neapssary coonsiutre thas theofebdbaskican n

SSPs 43. For gertali r&n‘set;!vi ces, .such f[las L hat described gbove w.th reference
to Figure 13, TPF¥EHG ¢ ARPTORGGIC App AL SPTRLEE PR dermupg)h and, this will gengra
Vebt el nunber reguitd'te apflidation % ﬁxmﬁa&)appwpﬁa@&kiﬁ@&f&ﬁi%ﬂa%%w_As well
al l ocates an ap%gi)rl ate nunber to the user as part of the registration
process. 10 s call setup progress information, other information can also be fedback for example
10 during a call holding period. Thus, for example, a special server can be provided on
the Internet holding multimedia clips or even videos that could be output to user A

during a call holding period.

In the described arrangments, the servers 51 have held service resource items

15 concerned primarily with call setup control. It may be noted that in a somewhat

' different application, Internet servers could be arranged to hold data that could be
accessed from the telephone system in response to a user-initiated telephone request and
returned to that telephone user. Such a service would be provided, for example, in
response to an SSP triggering a service request upon a particular telephone number

20 being input, the service request prompting an SCP to cau;é an intelligent peripheral to
access a particular Internet server (not necessarily an HTTP server) and retrieve the
required data for return to the calling party. The intelligent peripheral may include a
text-to-voice converter for replaying the data vocally to the user.

25 One further feedback process is also worthy of note, in this case in relation to service
resource items themselves. By way of example, a telephone user G may subscribe to
a service by which calls passed through to G’s telephone are to be separated by a
minimum of X minutes, X being user settable. To implement this service, G has a
phone page on a server 51 that includes a "busy” status indication. Upon termination
30 of a successful call to G, G's local SSP triggers the sending of a message by the
associated SCP over the Intemei to G's phone page. This message causes G's busy

indication to be set to indicate that G is busy; the message also starts a timer which



As to the process of placing a service resource on a server 51, howthis is
carried out will depend on the attitude of the PSTN operator to the

possi bl e effects of such service resources on operation of the PSTN. Were
the service resource sinply returns a data itemto an accessing entity,

t hen an operator ma%énot be too concerned about possible 15 g&f/aBs6/03055
(accidental orW@N2E%ate) in inplenenting the service resource. However,
the operator will probably be nmuch nore cond2rned about the proper

operation of any service logic that may be returned by a resource; indeedq,

2 y .
an operator rmytimes opeafigria pedoerd X and causes thesy statusyindication &9 b resst. Angall

nmoment that an erator. h +Qhs | ' f
service resourc mqﬁ%rg megﬂgg@% c{e}aiagtap;ﬂggie’ oﬁégg}sgrl%?})kﬁqlfbwop
| argely depend ®fil tfigzeRatherSSRoto ehquire visethecCSCR awhrtittr Glsr phonerpaige busy status

user has a conputer wth network access, to the Internet, and. thj.s, conputer
is used as ser viadiostion ispeh If the %@@W@\Cﬁ‘mvﬂsm &‘ﬂ@& Gﬂ‘}c)%crlﬂqto

the server ag ay\WMRRENEmAinatROS d Qiccshut CAlB! the AP fifemph iﬁ}éjédt&f wEéxEkﬁfiﬂw

arises if the server IS an organisation server to which the user has access
over an i nter nabusy/sstus indivatibn ishinsits teaett conditioncthe call attemgt isralloweddarprecesd. a

WAW phone page does not .itself require.lnternet accgss., However, .if t
server 51 is on yrpiqt;u[g),thg WF@M%F?H%‘HMW%@ SPRRRE fage. ?H’éﬂosé%&bor
can arrange to eORf G REbe s6IEid e4bilyohdngecthé @aREOEXK.I Nt o the user's
all ocated 30 Web site space on the server; this may or may not involve

I nternet access. One special case of this later scenario is where the PSTN

operator brqyl dfifud RREAYarif * Whik thiSREvied QiHfiroP BtRFuEA Yr thd' PITNES Yl

resources.
embodied as an SCP in the foregoing examples, it will be appreciated that the

functionality of the service control subsystem could be provided as part of an SSP or

in an associated adjunct. Furthermore, the triggering of service requests can be effected

by equipment other than SSPs, for example by intercept boxes insgrted in the SS7
15 signalling links.

It will be appreciated that the term "Internet” is to be understood to include not only
the current specification of the TCP/IP protocols used for the Internet and the current
addressing scheine, but also evolutions of these features guch as may be needed to deal

20 with isochronous media. Furthermore, references to theWW and the HTTP protocol
should equaily be understood to encompass their evolved descendants.

The present invention can also be applied to telephone systems other than just PSTNs,
for example to PLMNs and other mobile networks, and to private systems using

25 PABXs. In this latter case, a LAN or campus-wide computer network serving generaily
the same internal users as the PABX, will take the role of the Internet in the described
embodiments.

Furthermore, the present invention has application where any switched
30 telecommunication system (for example, a broadband ATM system) requires service
control and a computer network can be used for the delivery of service resources to the

service control subsystem of the telecommunication system.



WO 97/ 22212 39 Except where a user's own conputer acts as server 51,

S
pl aci ng a service resourtﬂll MMHM| | generally involve clearing one
or nore | evels of passwo regards the origin of the service

| |

resource | oaded by a user *onfo %erVer® 5, this may 5 be generated by the
user or, particularly where the resource includes service Iogicc naﬁ be
provi ded by awvolveatiparty (including the PSTN operator). If HH 55
operator wishes to have control over the sefvice resources 49 to avoid any
adverse effects on operation of the PSTN, two approaches are possible. .
Firstly, the 10 operator could requireQisIMBSvery resource (or, possibly,
a particular subset) had to be subject to a verification process before
use, appropriate measures then being taken to avoi d subsequent alteration

of the resourge 1 oS4 Sl Stomms [Iegpre | &g&);
in this respegf ,&%hhééﬂgdpera %s%ﬁ%ggﬁngertng ret sa{&thﬁ%ﬁ{e oglrgt:aseg@ggﬂﬂa{c’e on
a server undecharmeisosheouphoa 'switcired! telecomminications syf3teint)esatis atetivalincuding the
access (ex§ept 15 _possibly for altering particular data itens, as

i ndi cat ed bo§'§?. ofx second, nore attractive, approach to mnimsing adverse
effects by theg)ser presibRing UitCRAEst Athe S&rvérO borreBre@PRr At PhEWOHE with

st andard serv?ac)z r‘gsour.cgggto_Wni ch a user could add t%én%xgcgr S own "‘éllatz;l
(and possi bl y make pluralityed senviretresomde itemnsctbat ase thereafien loeatableron saidecompuen ce
i ncl uded service | QQi.c); 1 .sed. Jr woul d _en be .| paded qn a
sorver 5120 cont ArTaLk by Sptpbhfiie Ken RH, S fooler ik RRE ontEn) |
i npl enented for a WistincCfibay the adlecontrBunisatitgs 3stéih|Vand 5418 kErvidd fddodrcl Sftims
coul d downl oad over the WMWVfromthe operator-controlled server. After

conpl eti ng% he for FFIAHEE L ST EOMEPL For DeATRS ehangels through sajdtelspormunicationsy m
the entered informgiiiof with't4thA8id BPRLEEsoteE ftehCodifl asibEidel WIREA Fe cgﬁvc

I nformati on woul d be used to produce a custom sed service resou
thereafter placed @redeterminedvande] said predetgminedr cadbe being afistakct fram said URIs

and idemifying end-point entities for said bearer channels;

(b) -- providing a mapping between cach said predetermined code and the said known

15 URI of the service resource item associated with that predetermined code; and
(c) -- wilising a said predetermined code to access a corresponding said service
resource item by using said mapping to determine the URI corresponding to that

resource item and then using this URI to access the service resource item over

said computer network. 4

L.

20
2. A method according to claim 1, wherein at least some of said URIs are derivable
from their corresponding said predetermined codes by manipulation according to a
function specified by said mapping.

25 3. A method according to claim 1, wherein at least some of said URIs are derivable
from their corresponding said predetermined codes by look up in an association table

associating said predetermined codes and URIs according to said mapping.

4. A method according to claim 3, wherein said association table is held on at least

30 one database server connected to said computer network, step (¢) involving accessing

K
.

said database server over the computer network to determine the said URI

corresponding to the said predetermined code.
I A
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g ed. (It may be noted that if

X ratke act from having a service
resource | oaded on a server® then using an HTM. formis a very conveni ent
way to inplenment the registration process). 30 Fromthe forego . be
seen that whil QYO?W’& ovi si oni ng process does not necessaril ?@gﬁg%ﬂgﬁ
information to be passed over the Internet, 5n nmany cases this will WO
97/ 22212 . . i . PCT/ GB96/ 03055 40
be the best sol 3t i nmethad: accgrding yo jclaignd Hwbersin spidenicleastgene database HerygRyis
tan be used to l.sad.. i S . shou :
t hat produci ng glroggdséﬁg%rﬁ%g%ﬁ%wvi'L'sr‘?%lf@%ghﬁes%{g&g%n ?64 Wg aﬁeg!nglg xn
limted to casemecofdsrasodistedWith eespecaivernanmes] hetein réferraé rycis. ddmaia mangs| By
updati ng service, resources the{)e s likel géto be a need to update certaia

data items on awhighrthe recazds,eant by retriaved; slep dQhinyplving (anslatipe said,refeteppime

the PSTIN opesat Gaediffiva eBfrediofdiffe 32l ddbiiih Haie fhd g Sis' Acifiath FRRN' O RuriDe
then update 1s a relatively sinpfe matter, only requiring wite access to
the server concthel#RI ¢fshe abquitedseriice resmireeaitesn fromhsaid DINS-typerdisteibuted databasee
one or nore |levels of password protection). However, where the PSTN

oper at or exerci%yéieﬂbontrol over the service resources, for exanple by only
permtting custom sations of standard service resources, such custom sed

resources being | oaded on servers controlled by the operator), then wite
_ 6. A method according to claim 1, wherein at least two said service resource items

advant age of this approach is that |ﬁ

_ ' tion of the service resource
with the operator is siwlﬂmag‘\ﬂ BE
regi strati on needs to be d

)

10 are located at the same URI, the said predetermined codes of these service resource
items including respective relative-resource-identifier values that are used at the server
holding the service resource items to identify the required resource item amongst the

service resource items at the same URI.

15 7. A method according to any one of the preceding claims, wherein said switched
telecommunications system is a telephone system and said predetermined codes
comprise numbers from at least one of the following categories:

- the telephone number of the calling party;

- the telephone number of the called pany:,

8. A method according to claim 1, wherein said switched telecommunication system
is a telephone system, at least some of said predetermined codes being called-party
telephone numbers and serving to retrive service resource items that are the current
telephone numbers of the called parties.

9. A method according to any one of the preceding claims, wherein at least one said
service resource items is service logic which is executed by the corresponding server
upon being accessed with the result of this execution being returned to the accessing
entity for use in bearer-channel setup control.

30
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access to the service resource mai“be tiﬁhtly control’l ed. Again, an HTM

formmay 15 conveni ent Iylmllu”mw " t& dium for nodifying a data item
in such cases; to the ope ' fWhe benefit of limting the

nodi fi cations possible whil'st ‘o the user, a forminterface shoul d provi de
a sinple route to resource nodification. For nore conplex u &attg% i_,d;ssmay
be necessaryw®9t’22x2hr ough a process simlar to that 20 reg> e s%oor
initial provisioning. Particularly where t3 service resources are held on
a server 51 controlled by the PSTN operator, resource update will generally
i nvol ve comui®.cat methodwaecortiing tbany one of tiRprevedingselaimisn wherein awleast one said

omour ces. hor ke eiob ot 5 Husaie BOAE g EER 4 SeE St
phone page COp&@maad&i ﬁﬂeth@raééegﬂn eg%@rffor hﬁaeme&w\{h%e&e}-ehﬁmlehwep Bl S

read- accessi bl e over t I nt erne romuser A's termnal 53, user A can
use a graphical Wb browser running on termnal 53 to view B's phone page

and di scover Bis diversion nu r ier disc d he div lon..
nunmber naygbeﬁb'aﬁg’&ﬁl %&%‘p"}&%&?@ﬁ%‘é@f HRa "%eég?%ﬁﬁ Wéxgrem 6&3@%&%% |
PCT/ GB96/ 03058er¢ite ieSotitte @Mk ¥ dognloadgblesearvicedlopiz whith ipdacheing® acddssedbm
passed to user A with acconpanyi ng expl anatory text. A nore useful exanple

is a current feownioaded ipnbe acesssing EBLEFor gxecution insheasersehapne] setup control.

12. A method according to claim 1, whérein said computer network is generally

10 accessible to users of the telecommunications system.

13. A method according to any one of the preceding claims, wherein said computer

network is the Internet.

15 14. A method according to any one of the preceding claims, wherein said switched
telecommunication network is a PSTN.

15. A method according to any one of claims 1 to 13, wherein said telecommunication
system is a private system including a PABX with whici: ghid service control system
20 is associated, and wherein said computer network is a LAN.

16. A method according to any one of the preceding claims. wherein said URIs are
URLs and/or URNs, and said server is an HTTP server.
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5 phone page 49 on server 51 (see Figure 14) is operative when accessed to
return a current roam ng nunber where B can be reached. Further suppose
that user B has a Wb site with several Wb pages:witten in HTM. and each
page contains a graphical 'phone' button which when activated uses the GET
met hod to access B's phone page.by its URL. Now if user A whibshcpogusesid
(arrow 66) B sW@S3281Ee over the WW 10 fromuser A s termnal 53, decides
that he would like to call user B to discysgesgne itemof interest, user A
sinmply activates the phone button 65 on tﬂJﬂ ently viewed page of B.
This causes B's phone page to be accessed using the HTTP request "GET URL
(B Phone Page)" - see arrow 67. 15 B' s current nunber to be called is then
determ ned and passed to user A's termnal 53 (see arrow 68) where it i ScontroL
di spl ayed. An explanatory text concerning the nunber will generally also b

di spl ayed; f xanpl e t he te%'ase @al | ne afTIEf ol | owi ng nunber .

coul d be di gpl ayjed; - 1IN G ext gy [ re - s SIS r-i-pt

associ at e i t-he--phone--tuttom; ~from-the-pto oot @b ee @ 1 LHFH E%é%e
current 20 urmer—+n—Fact—Ht SPulld ngPe helpiul—t o profM

user A, not i with the curfgent n reachi ng uger B, but al sphwiklh
all nunbers erie B could be n t oget hér V\,it.h_t.h.e_fi mes when B whs\

nost |ikely 1% He at each nuntqé/ Since this extra Pn;g&nation is likelyto
be subject to frieftfE it NERYIRe,i t he noBRgXcHaneE kETWORRY {6 PEERESCNETWRRK
information is firomth¥ phone ipage. Thus, B s phone page not dhly 25
provi des the current nunber for reaching B, but also a text that includes
nunbers and tinmes subject to change; gahigali ng B's phone page is, of

course, done in a way that ensures thi?l‘ggLabl data need only be altered
in one place. In a further exanple, B ge ‘mght include

downl oadabl e service logic for 30 exeéﬁﬁﬁgﬁgggﬁﬁser A's termnal. This is
useful where choices are to be presented to a user, each choice producing a
foll owup action such as fetching a further phone page.
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For exanple, the first-accessed phone .page may be a famly phone page
giving the WO 97/ 22212
PCT/ GB96/ 03055 42 general tel ephone nunber for a famly but al so giving the
user the possibility of selecting further phone information on each famly
menber, such as a tine-of-day dependent nunber; in this case, !
nmenber has t he¥O 82121 | ow up phone page. 5 In the above scen‘g'“'raﬁgg;,ﬁduig%sy A
has been presented with a nunber to call t PSTN. User A can now pick
up his standard tel ephone and dial the nu%‘l en. In fact, a
conplication arises if A only has Internet access via a SLIP/PPP connection
over an ordinary, non-1SDN, PSTN line since, in this case, A s tel ephone
line is 10 already tied up with naking Internet access when gateway 90
seeks to set up a call to A s tel ephone; with an | SDN connection, as two
channel s are avail able, this problem does not arise. One way of overcom ng
this problemwould be to have user A's termnal 53, after obtaining the
nunber to call from B' s phone page, automatically suspend its Internet
session by storing any required state information (for exanple, 15 current
WAV URL bei ng accessed) and then termnate its SLI P/ PPP connection to
thereby free up the tel ephone line. A can then tel ephone B. At the end of
this call, A can resune the suspende nternet session, using the stored
state information to return to point where A |eft f to call B. An
alternative g\p roach is to rate a suita\t}? mul ti pl exi ng dul ation
scheme on thcoﬁiﬂbﬁ&ﬁﬁe | jrffe to Fall owi ng ce and data to DESCEND TO
' TARGET

NOPE NODE

newcastle.ac.uk

K
. .

RESOLVER

"xy.newcastle.ac.uk"

<

FIG. 3
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20 be sinmultaneously carried. A nunmber of such schenes already exist. The
PSTN woul d then need to separate the conbi ned data and voi ce streans com ng
fromA at sonme point and pass each to its appropriate destination (the
Internet data being forwarded to the ISP providing the SLIP/PPP connection
for user A and the voli ce stream bei ng passed to B); of course,

voice traffic iHOPH#*%verse direction woul d al so need 25 COI"I%I ni ngﬁdgt
sonme point for sending over the last leg t erm nal. Rather than A
manual |y dialling B using a standard tele 454n0t her possibility is that
user A's termnal is-provided with functionality enabling A to nmake a call
over the PSTN fromhis termnal; this functionality generally conprises a
hardware interface 30 70 (Figure 14) to a tel ephone |ine and phone driver
software 71 for driving the interface 70 in response to input from

application software such as the V\eb br {hvimei73. ould call up his phone
software and enter the required nunﬁEr\ Ak, q"v 37 WD 97/ 22212

PCT/ GB96/ 03055 43 A need only "select" B ; nunber returned from
B's phone page and then pass it into A} ‘ YA€, | ndeed, pr.ovi ded

user B knew the software interface to t

@ldlng dialling
3®hone page to

functionality on A's termnal, it woul dl

return to A's term nal prggram code for_agutonptjically dialling B s 5
nunmber upon A confirming thal-eWshes t /ggl W o= pl acenent. As
an alternative to placing™a voice call, if ermnal is eqimyped With a

F.ﬁgmsﬁl ect to~send a
Q@ YrdttiRHesQinck © SL°

OR RESULT
OF PROCESSING
BY RESOURCE

sui t abl e nodem and gefitrol | i ng software, Agé:
fax or data to B tMrough the PSTN either t

specified in B's honelNaFERNEer
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such transm ssions. O course, placihg a call from
the PSTN may be subject to the problem already

for use of the tel ephone |ine where this is not an

I nternet access via a SLIP/PPP connection. However
the call is place if B s tel ephone corresponding to the nu shé/dsPY A
15 is busy, a“ﬁﬁﬁggb of possibilities exist. Thus if B has a p’g%gmggge

that specifies a diversion nunber, and 7J|Ia regi stered this service
resource with the PSTN, then the dive‘&() jlﬂﬂkﬂ shoul d be automatically
tried by the PSTN. However, if the diversion nunber

! , resource has not been
registered wwth the PSTN. a busy signal will returned to A Were A has
pl aced the call through a standard tel ephone,

nunber to be used for
A's termnal 10 over
di scussed of conflict
| SDN |i ne and A gains

A must now decide 20 how to

proceed and A nmay elect either g give up or toefer again to B's phone
page to | ook up the diversion numng and redi agusing this nunber. If A
pl aced the original call usin@f rmnal 533&hen the latter can be

programmed to detect the retu busP signals and then automatically

b

| ook up B's diversion nunber al 0§ tAi's nunber. This
functionality can be included Tn § i[€e—1 downl oaded from B's phone 25
page and run on A's termnal. If hagto ing@e his Internet session in
order to free up the tel ephone ling fqt=y usey. n referring back to
B's phone page requires a new Intefnet sesdl - tarted (in fact, this
i nconveni ence coul d be avoided if B ¢\di versidh nu were 30 passed to
A's termnal at the tine the qﬂgﬁr1 n er tjo.b |led for B was
suppl i ed). WO 97/ 22212 :
PCT/ GB96/ 03055 o
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44 The service resource accessed on B s phone page
busy may, of course,
parti cul ar,
exanple, B's fax or voice nail box nunber,
potentially initiafj

Anot her possibﬂg)%g#ggn
a form downl oaded from B's phone page u 1h
conpl eted formwould be posted back to ES?L 1l a
in due course. 10 O course, it may arise that use
phone page to find out, for exanple, Bs.current r
does not know the URI of B' s Wb site jaooMmemigsshes
could just call B through the PSTN i n jwhQ@icsage t
Webt el nunber to roam ng nunmber woul d 4
(assumng Bis still registered for t
to call B straight away, but just not
to solve A's problem the Wbtel-to-U
described are preferably nade accessi
(for exanple, at a known Wb site). Alfl PEERPENARed
this Wb site passing B's Wbtel numbgr; YEFSAEE
be returned to A'who can then use it f{

of course be nmade automatic fromt

eSO IR
| ﬁE&éé‘ e_nt

be nmore conplex than just a diversion nunber.
user A nmay be presented with a range of options including,
the selection of an option
the running of appropriate 5 accessin
woul d be for Ato |l eave B a cal
i4S option being chosen;

B
o 1P
L+8@%i ng nunber

rd-1gav

upon B's tel ephone being
I n
for

PTG HIRBESS

back nessage using
t he
nd | ogged for B to check
r Awshes to access B's
oam ng nunber, but user A
Wbt el nunber. A
ansl ation of B's
ally 15 effected
however, A may not w sh
I n order
n tabl es previously
ternet at a known address
do is to access
will then
Thi s process

hone page UR
phone page.
sends B's Wbtel

can, Paien 9qu
nunmber to the association-table Wb sitgys efnelPPsTN Call Interface
In the Figure 14 scenario, A s access tothegPSHY¥ was through a standard
t el ephone interface even though t he agFemissamamecoy A s tel ephone differed
from standard by bei ng RECORD 1~ 104
IN DATABASE
|
GET URL
INFORMATION  }—-105
FROM RECORD
T
SEND URL
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_ i
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integrated into A's conputer termnal 53. Figure 15 illustrates a situation
where A, after being supplied with B's current roam ng nunber as in the
Figure 14 case, calls 30 Bvia a route that starts out over the Internet
and then passes through a user network interface 80 into the PSTN.
Interface 80 is arranged to convert between | SDN-type tel ephogergpwnsdssi ng
on the PSTN aMP¥@REspondi ng signal | i ng indications carried WO 97/ 22212
PCT/ GB96/ 03055 45 across the Internet in ets; in addition, interface
80 transfers voice data from|P packets CGDAT nk 60 and vice versa. Thus,
upon Ainitiating a call to B, Internet phone software 81 in A's term nal
sends 5 call initiation signalling over the - Internet to interface 80, the
address of which is already known to A's termnal. At interface 80, the

signalling is converted .
Call set up then pregeedls and REL REBOURQEAl | ijng is
transferred back throug qrhipgggﬁgg@%ver the | IDENTIHER tO the software
8l in As terminal. This softvvare passes caII setup prog

10 the WAW browser 73 flor—ei-splay-to-A—Uppnthe call heconing
established, A can talk to B throug and A's voice input is
first digitised in phone hardware i zﬁtgﬁblgﬁ g%Et hen in intQ | P
packets by software 81 to traverse the Internet to mterfaﬁ (se rrow
84); voice traffic fromB follows the reverse path. 15 |IN services can be
provided to this call by SCP in response to a service request froman SSP
41. Thus, if B s phone is busy, and Bis registered for call diversion, SCP

43 on receiving a service request will access B's appropriate phone page
for call diversion NO. (PIC)
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and retrieve the diversion nunber. If SSP 41 is not set to initiate a
service request on B' s tel ephone being busy, the busy indication is
returned to A's termnal where it can 20 be handled in the manner already
described with reference to Figure 14. In fact, interface 80 can be
provided with functionality simlar to an SSP to set trigger cpRpizhi nd
generate a serv“@ﬁnpgﬂgest to SCP 43 on these conditions being sat????ggé
25 Third-Party Call Setup Gateway Figure '1I strates a further
arrangenment by which A can call B after re;ZJL B's current roan ng
nunber. In this case, a third-party call set-up gateway 90 is provided that
i'nterfaces both with the Internet 50 and with an SSP 41. Conveniently,
gateway 90 can be co-located with SCP 43 (though this is not essential).
Gateway 90 has the 30 capability of commanding SSP 41 to set up a cal

bet ween specified tel ephones. WO 97/ 22212

PCT/ GB96/ 03055 46 Thus, upon A wishing to call B _a third-party call setup
request is sent fromA s termnal over the Ijnternet to the gpteway 90 (see
arrow 91). This setup request includes A s tjel BEPOURCRCODES - s current
roam ng nunber. Gateway 90 first attenpts t& setup the call o A's

t el ephone (which should generally succeed) and ther ter to set 5 up the
call to B's identified tel ephone. Once the call is sid&aiNPU HHNES

comuni cate in standard manner across the PSTN. |f s phone had been busy,
then any of the previously described scenarios nmay dnsue. 10 Gateway 90
can al so be arranged to nmake service request pr edet er m ned
trigger conditions being satisfied. Thus, g .§§§260 pi ck

evayaf8e moght
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up the busy condition on B's tel ephone and initiate a service request to
SCP 43 for a diversion nunber. However passing the busy indication back to
A's terminal via gateway 90 is preferred-because of the flexibility it
gives A regarding further action. 15 As already generally discussed in
relation to Fi gur 4 a conplication arises if A only has Int Ss
via a SLIP/PPP%@BEﬁéﬁ ion over an ordinary, non-I|SDN, PSTN Iiﬁgﬁgﬁﬁﬁﬂﬁﬁfn
this case, A's telephone line is already tied up with naking Internet
-access when gateway 90 seeks to set up a ca&/joﬁ&' s tel-ephone. The
solutions discussed in 20 respect of Figurw14 (XYerm nation of Internet
session; multiplexing voice and Internet data on sane tel ephone line) can
al so be used here. An alternative approach both for Figure 14 and for
Figure 16 scenarios is possible if"@¥8er A's terminal can handle a voice
call as digitised voice passed ov-/> he Internet. In this case, the voice
call can be placed through an in%g/;%,e'SO of the Figure 15 form and the
voice traffic and the 25 |InterpfZguni cation with t!EJ?;i phoﬂézﬁéqe
and/ or gateway 90 are both car #asihdme ZNt er net packets Pa =0ve

: 53 but as logically distinct flows
fon termnal 53. It may be noted

SLI P/ PPP connecti on to/fron1ty§%t3ﬁn§.-
made by As termnal to gateway 30

passed to separate applicatizﬁé%xﬁﬁy
that the third party call setup reques

90 could equally have been nade by service logic held in B's phone page and
executed by server 51 (such an arrangenent woul d, of course, require A's

t el ephone nunber to be passed to B's phone-page service logic and this
could be arranged to occur either ngt\D 97/ 22212

PCT/ GB96/ 03055 47 '

FIG. 12B
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automatically or through a formpresented to user A at termnal A and then
posted back to server 51). It may al so be noted that the interface 80 of
Figure 15 and the gateway 90 of Figure 5 16 provide exanples of service
requests being passed to the service control subsystem by entities other

t han SSPs 41. V%%i d "FreePhone" (800 nunber) Services It pg&r@s&odsse tO
i npl enmrent a "I’—‘V or "800 nunber" type of service using a 10

conbi nati on of the WMWV and the PSTN. g ca- be seen fromthe follow ng
description of such a service with ref klrf to Figure 17, a WAW PSTN

i npl enentati on does not necessarily rely either on transferring call
ctharges fromthe galling L called party or on the use of a special "800"
nunber, two chardf?terl sti & of standard "Freephone" schenes. The WAW PSTN
i mpl ement at i Ons—dd 15 possess the nore gepgeral @haracteristic of
placing an enquiri and the party to whomt he! i is directed,
in tel ephone conpa at g g expense of the | at t eI@ paky | gpt he Figure 17
arrangenent, a u&r‘r[‘ &R igs a | arge departnment stor as—y website on a
server 51; for wgke %ol |qinplicity, it will be ass d that the server
is under 20 the cé’ﬁ ~ol—ofl Juser D who has direct co er access to the

server over line Ebsite may, for exanple, & N many
cat al ogue-1i ke V\élﬁ?aes il tlng goods offer RE-&le by D. In
addition, D has a3 fes {24 for handling e@ ies placed on a
freephone basi s; ﬂp u this pyge is associ Ated a "freephone”
graphi cal button 1 3l aged onxeach\of the Webgdite caj §l dgue pages. 25
Suppose user A at 3 ¢ :g%s browsing D s i tpet king at the
cat al ogue pages (&' , 21).§ﬁAses anite Rintardst\ and wishes to
make an enquiry tg ™\ aNout tmgltem then Afa actiggte_ t termnal 53
t he graphical freephoNg Div
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associated wth the catal ogue page concerned. This activation causes code
I n the catal ogue page currently loaded in A's term na
optionally,

enbedded 30

pronpt the user to enter their tel ephone nunber and,
is sent to Ds freephone page using the

name, after which an HITP request

POST net hod ang, i?

PCT/ GB96/ 03055 %gi

executes service logic to enter a newﬁ@il
t el ephone nunber) in an enquiry queue 1
In the present -exanpl e,

system 126.

to the server 51 viegline 12p,
woul d al so be possiffte to h&¥e server 51 conmunicate with the enquiry
nllnh the Lnf

control systemthe

D s freephone

practical arrange
a server control

activation of the
directly forward
the Internet rath
control system 12

dealt with in an order4
preferably estimates af
t hi s
queued enquiries and t
estimation of waiting f
response to the POST rg

is dealt with, 15

A is browsing the Web

66
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act ,
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The enquiry control
a nunber 20

display 129. A's enquiry wll

system 126 | ooks after the distribution of enquiries to
of agents each of which is equipped with-a tel ephone 40 and a
be dealt with as soon as it

reaches the head

of the queue 127 and there is an agent detected as available to handle the

ean|ry (thus,

25
(for clarity,
D s past custoners or
and display any sudh

for exanpl e,
agent' s tel epMA8YHEs on hook).
di stribution and setup contr ol

nane and tel ephone nunber on the

When t hese
unit

I f user
rati ng data,

then unit 128 wil |l
i nformati on known about A. At the sane tine,
unit 128 makes a third- part& call setup request (arrgp

the system nmay be arranged to detpayGBus@so5an
onditions are net,

a

IE d! A' s enquiry and displays A's
i Splay 129 of the avail abl e agent
herein referenced as agent D );
credit
furth

D keeps a dat abase on
al so | ook for

_3@ over the

Internet to gateway 90 gffor a call to be set ,&c3 tween the
t el ephone of the agé h¢nt D and t he teleﬁﬁbn, r A both
t el ephones bei ng é; [ their respectlve nunb- Iy both D and A
pick up the call, then proceeds, the costj f the call being
paid for by D as | WO 97/ 22212 _
PCT/ GB96/ 03055 49%e++6 Phe call over the PSTNE; , o or what ever
reason, the call remai ppl et e (for exanpl e, ed by A for a
pr edet er mi ned ti neout ) &0 unit 128 can Wpe E! ged to
automatical |y pass on f enquiry at th & the queue 127. 5
It woul d, of course, b¢g bl e td, di spense wift h hav he unit 128
request call -setup thr( Q0 and eit her hav agent D dial A's
nunber manual |y or havg it§126 ini{iate aut 'ﬁg oy D tel ephone
(agent D having, for § pl ¢, a 3 7]
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conputer-integrated tel ephone simlar to that of A's in Figure 14). The
advant ageof these approaches is that the existing PSTN could be used

wi t hout adaption and without 10 any service installation, in inplenenting
t he. WNWM based freephone service. As discussed in relation to Figures 11 and
13, a conpli ca\E,iP%r; %f'&ses in placing a call to Aif A only hasdfdmeisdss
‘access via a PP connection over _an ordi nary, non- |SDN, PSTN |ine
since, in this case, A s tel ephone Ii ?ﬁ ageady tied up with maki ng 15

| nternet access when user Dtries to u call to A's tel ephone. The
solutions discussed in respect of Figures 11 and 13 can al so be used here
(termnation of Internet session; nultiplexing voice and Internet data on
sane tel ephone |inep and plg’ci ng the call over the Internet to A's
termnal). Wth resbect to fhe solution based on terggnati@h of the

| nternet session,| such ger#fati on co d be del ayed Uiy
about to be dealt m’ﬁu; h@pey er, to do this, it \@ﬁl Pee! ngressary to
provi de feedback ftogthewurol system 126 over the teryet to A's
ternminal 53 and tlommgsqci &%|4his feedback with code gqr Bringi ng about

| nternet-session|terMnationj JOne way to achieve thispdould be to have the
response nessage’ rer 51 in reply to the onld gal POST request
nmessage fromA, inclu lation code; any 25 fs&uent feedback

fromsystem 126 passed wul &\ al so include tifs TpPe (server A having
al so passed the code t ol tem 126) thepeby & dwi ng A's terni nal
to correctly identify f pedbach. I n fact, e sang gmchani sm coul d be
used to provide user h bpdat es\on how nu | onget-Buskr A is likely to
be waiting to be calle hck] ‘this chani sm Pp&i & usablle § ndependent |y of
whet her or not there h cpnflict Sprobl u% of \A' s tel ephone
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WO 97/ 22212 ' ' PCT/ GB96/ 03055
50 Where user A only has a tel ephone 40 and no termnal 53, it is still
possible to utilise the basic structure of Figure 17 to provide a freephone
service for user A wthout resorting to the conplexity of call charge
transfer. More ' gl arly, A would di al a special nunber fopcyioebioss
freephone service ypi cally an 800 and the SSP 5 41 woul d

recogni se this special nunber in sta uZ‘o ner and make a service request
to SCP 43 including both this special er and A's nunber. SCP 43 would

then ascertain D s freephone-page URL by doing a number-to-URL translation
and access D s freephone page usi ﬂg a 5%,%|--matihod HTTP request simlar to
' fegi bt

request 123. Once this request I ereE nquiry by D's
freephone page 124 the laf§ter ¥ |dBul hd a Lebpon \to SCP 43 asking
It to play an anngfncerrent Tsuch a4 r_gaphone enqw ry as been

regi stered; ple d OTI Mgl @éartaﬂ . My s
announcenent coul d ‘ t NA by 2 I.‘.'.Pgn nna Aywul d t hen
hang up and be r %t ow ijveya] cpl fifom P. A SI gni :‘/cant @dvant age
of the above fr S usfn ail'li; that S hot nni ng up
charges for use o d PSTN{qurinp berildds dgn a )QIS e eued,
waiting to be h ndled Hafts 2D Many/ vati gnts are of course, possible
to the -above-describ rangenent & angl a nyggoer of variants are
descri bed bel ow. Di st cessi g Envi¥on Is illustrated in
Figure 18, the SCP 43 accessgt HTTP servefs rough a distributed

processi ng environnen E 98, 2 t |east |ofical@yfsgparate fromthe

.
'

Internet. Preferably his cas® Xhe servers/51 aé‘}a ork rol I ed by PSTN
operators and are thu st ri ct é81i\n nunber. o~
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Servi ce Resources on DNS-Type Servers. In the foregoing exanples, the
service resource itens have been been placed on servers 51 connected to the
Internet and a 30 desired service resource has then been accessed over the
I nternet by the service control subsystem of the PSTN, and/or by Internet
users, through the use of an URI derived froma resource codepdfreBscn3oss
identifies thewPlR@2¥d%ired service resource item In a WD 97/ 22212
PCT1GB96103055 51 preferred arrangenegggnpnﬁgﬁriving the URI from a
resource code in the formof a tel ephdné®n r, all or part of the

t el ephone nunber concerned was parsed into domain nane form and then
resolved into an URI using a DNS-type distributed database systemthat,

i ndeed, could be integrated into the DNS itself (see Figures 11 5 and 12,
and rel ated description). In faet, it would be ppssible to place service
resource itens directly in Regi Siygeiaon Recordg el d by a DNS-type

di stributed dat abase system sqrerRatfiinst ead of §tshe parsed tel ephone nunber
bei ng resolved to an URI which|is din ufed to~dEcess the required
resource, the parsed tel ephondlLousii@il i s YijfEgtly resolved to the required
service resource item The mechan e in this process is 10

exactly as already described for rdg lfarqu t el ephone nunber into
an URI. The DNS-type distributed gz i d.for this would
preferably be one accessible ovefdt REDNS itself so as to
provi de access to the service resoyc {Blinet users as well as
for the service control subsy# m of kllsame manner as

descri bed above with referenc¢® | IBfype servers hol ding
15 the service resource item mayrb 5 i e service control
subsystem by a
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network other than the Internet). Whilst the placi-ng of seraice resource
items in RRs held on DNS-type servers may not be suitable for all types of
service resource itens, it is suitable-for itens such as'télephone nunbers
that do not change frequently. Thus, a suitable usage is to provide nunber
postability; it this case, a dialled persopal 20 nunber triggers a | ookup
in the DNS-ype systemwi th all or part of {he personal nunber being first

parsed and then applied to the DNS type systemto retyrn a current nunbfr
for call routvoicemail,)and yanious call weiting and s HOR FYICES E%Wﬂﬁséﬁ&wﬁmg s

Ceadi 1y | dont TSR, Ve Aek ol implecdenid 8 oy £ S rtc Ot i Ba T ©

an SSP or theg@for RARSGIE °THY apProdth 464 Bochl HAGEH orP e danil-Bcarit'sytoms wiich

general concept of parsing ephone nunber (or simlar nunber) in whole
or in part toprovide servioesefon haadeeds of thonsaridstareven miklions/sf syyseritierstandisake:d

dat abase system can be-used for the retrieval of %ilher itegﬁ of inforariation
besi des -URbs yoas taedepleys Furthstmore, sineenthe neworksdiser K SUpPOHARREHETVIPY 4150

di scussing the based .freephone arrangement . | i o
ment i oned tha@%%e ﬁei’aﬂf:a&ﬂmyﬁWrﬁsﬁc&ﬁ’ﬁ%&%ﬂ%ﬁmﬁgel#ﬁei y In(laur%t h

of waiting tiger Rettil| Aidifortally! RdcP 6dntryT Bhd opérafiit efds?2 P heverlocabi ng
WD 97/ 22212 l’i?r.&%}&fsfy ﬂ‘aﬂ&, oy opér PCT/ GB96/ 03055

52 the I nter neiriationgoofithié secallell stanierds makiryg it difficultrotsupply standard-produgts and

t el ephone user. Another exanple, was provided in relation to Figure 16 where

the progress therebybraking the S 98 CORREBHOD: by the cal | setup gateway to
user A's ggrm nal. in fact, generally where a user is known to be using a
t erm nal tively on the Internet the opportunity arises

Recently, there have been proposals for increasing the flexibility of public IN systems. The
following documents describe a mumber of 'such proposals:

“Method and system for controlling the operation of a telephone exchange from a
15 subscriber connection” WO0/9423523 Nokia 13.10.94
This document describes how an SCP can be provisioned with command macros over a

subscriber connection.

“Mediation of Open Advanced Intelligent Network Interface for Public switched
20 Telephone Network” US 5,438,568_ Bellsouth Corporation 1.8.95

A mediétion SCP monitors all messages to and from third-party service logic programs

running, for example, on a third-party SCP.

“Customers in Driver’s Seat: Private Intelligent Network Control Point”

25 M. Seveik; R. Lueder (Siemens) 23.4.95 ISS Symposium
i_‘his document describes 5 private SCP (PSCP) connected to a network SCP (NSCP) via a
TCP/IP.connection. The NSCP forwards translated INAP messages directly to the PSCP. The
PSCP is shown connected as a resource on a private TCP/IP LAN for accessing database -
information. .

30 __
“Distributed intelligence and data in public and private networks”
R.P. Swale & D.R. Chesterton BT Technology Journal, 13 (1995)April No.2
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S to provide the user with feedback on-the progress of call _setup through
the tel ephone system In oreder to do this, it is of course necessary to
ensure that the feedback can be passed to t he appropriate applicati-on
running on termnal A and this will generally require the application to
have nmade appropriate linking information available. As well as call setup
progress information, other information cdA al so be fedback for exanple 10
during a call holding period. Thus, for exanple, a special server can be
provi ded on tTFhis ﬂmmenedismser.iﬂrgt andlthlrdmml ilpdatmrbemgnenﬂedé‘pﬂvathﬂﬂ” doul d
be output to user A dur a, ca

L1 hol din erio hedsrl
arrangnent s, FqmRpaTISen 1 éw??glpﬁ“’%té Bl!!blf"g'g@tf eyc?fﬁé’@?‘hed

primarily wit en%ﬁ&u t Yin Jlﬁ‘;ﬂ

different app {bl cat1 on, Ilr?tng% l%dggﬂé,rh\k}gsr ga—co:%l‘?e e arra g‘}g igﬁ data t hat -
coul d be acce&msbeﬂmiudmmthewosmawamdatabasebyp@nbh:nebwaktSQPr -initiated
t el ephone request and returned to that tel ephone user. Such a service would
be provi ded, for’ exanple, in response to an SSP triggering a service-
request upon a particul ar tel ephone nunber 20 being input, the seryvice
request pronpting an SCP to cause an intelligent peripheral to access a

parti cul ar Ir%@j@?—_@gﬂ@not necessarily an HTTP server) and retrieve
the required data return to the calling party. The intelligent : :
peri pheral = neip contrastithethe slowsdeliberateqirogressoofithe telephonsrinfrasprugture; ghe WEWRhas
vocal ly to the user further feedba pro ess ig also wo of
note, in thi PTOHBE Wﬁl‘éﬁ'ﬁ it incepyo: ‘bén geqomTth \fé@x" OBiF way
of exanpl ¢g qﬁ{:&}ng Qﬁst*’l 1o sPBYceS t S LYty 'rﬁ:ﬂ¥ I
passed thr oug E&P te one arcee FP e sgge#léeta%d%by aﬁg?n?drg‘lu &3 of

m nutes, X bmmmcmm)mmmummwotﬂaﬁbmwmfﬁmmmmue
page on a server 51 that includes a "busy" status_jndication. Upon
termnation 3JWith awogldwideaydience in- highly itercongeqtest information archifestyre. .-

sending of a nessage by the associated SCP over the Internet -‘to G s phone
page. This message causes G s busy

The WWW is a client-server application running over the Internet and using a client-
15 server protocol which mandates only the simplest of exchanges between client and
. server. This protocol is HTTP (Hyper Text Transfer Protocol) which is optimised for
use over TCP/IP networks such as the Interm_ét; the HTTP protocol can, however, also

be used over networks using different commumcatxon protocol stacks.

20 Since the availability of literature concerning-the WWW has seen the same sort of
growth as the WWW itself, a detailed description of the WWW, HTTP and the Interret
will not be given herein. An outline description will, however, be given with attention
being paid to certain features of relevance to the present invention.

25 The WWW uses the Internet for iﬁterconnectiirity. Internet is a system that connects
together networks on a worldwide basis. Internet is based on the TCP/IP protocol suite
and provides connectivity to networks that also use TCP/IP. For an entity to bave a
presence on the Internet, it needs both access to a network connected to the Inﬁernet
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i ndi cation to be set to indicate that G |s busy, the rressage also starts a
timer which WO 97/ 22212

PCT/ GB96/ 03w@e7R2212i nes out after 'a per| od X ‘and causes fhe wnﬂ%?'ﬁs
indication to be reset. A call attenpt to @w Il either be rejected at G s
SSP because G s I|ne I s genuinely busy or WI | tr| gger the SSP to enquire

\tglugyt gfatsi i ndi cat-i on @gle%? a?ﬁ@s%ﬁé e dur| %Modr@e‘@&e

fol I owi ng t erappropriate reéomesmcesm&ﬁhnmhh gethmnditidn kst i, bé notified! This

whereas if the busy st at us |nd| cation is in its reset condition, the call

attenpt is alnotificationpmcesscwill beyefptmdmgetehnﬁbnag mgmamgrmtmxcomsonrce

' rergcszih?;i ihma(r)lg %mpa e |lss’£OSSLblg to arrange for G io be abl e, to
xanpl es. 3 ¢ SFY uRd BSCEAsY Wﬁ%%@%%@ﬁ?@%ﬁ%@%@%w

control  subsyejugin seprices, sacip aothat déscribed abbveowith refebéhce 'to Figut® 135 146 not i

adj unct. Furthernore, the tri ggering of service requests can. be ef f ect ed by

equi pment ot. mmmﬁmmggmmwwmmmm Figure t3iexample);
SS7 15 signallin n t I rematedthat the term"Interne
to be undersf%ﬁ@?ﬁsm@%{o d’ﬂf’ﬁa TopHate yupber; to the g;pr(ﬂsgqqteo}the

TCP/ I P prot OQ%W ¢ he | nternet and the current addressing schene,
but al so evol utions of these features such as may be needed to deal 20
wi th i soclr onous nedi a. Furtherm)re references to the WAWVand the HTTP

Do oe bt o Aol rodes o b S8k e B S St 1, B i caried
will depend on the attitude of the PSTN operator to the possible effects of such service
resources on operation of the PSTN. Where the service resource simply returns 4 data

. itemto an_accessmg_ennty-,- then an operator may not be too concerned about possible
15 errors (accidental or deliberate) in implementing the service resource. However, the
operator will probably be much more concerned about the proper operation of any
service logic thiat may be returned by a resource; indeed, anoperatormaymtpermxt

such a service resource.

20 Assuming for the moment that an operator has no concerns about the nature or
implementation of service resources, then how a resource is placed on a server 51 will
largely depend on the nature of-the_ser-ver concerned. For example, if a user has a
computer with network access to the Internet and this computer is used as server 51,
then the user can simply load a desired resource ontotheserver'asaWWthonc

25 page for external access. A similar situation arises if the server- is an organisation
server to which the aeever has access over an internal LAN. In both these latter cases,
loading..‘t!w' resource as a WWW phone page does not itself require Internet access.
Howe\-rer,iftheserverSIisoncrhnbyanextemallntemetserviceprovider,thena
usercan.mangemdownloadmerequiredservicemsoummmeuser’sanocawd

30 Web site space on the server; this may or may not involve Internet access. One special
caseofthxslatterscenano:swherethePSTNopmtorprovﬁesaspecmlserverfor
user phone pages containing service resources.
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The pW al so be applied to tel ephone systens other than

j ust exarrpl e to PLMNs and ot her nobile networks; and to private
systens u In this latter case, a LAN or canpus-w de ‘conput er
net wor k g“imm y the sane internal users as the PABX, will take

t he roI mternét in the described enbodi nents. Furthernore, the
present i "nventi on has application where ansf switched 30 telecomunication
system (for exanple, a broadband ATM systeg requires service control and a
conputer network can be used for the de of service resources to the

service control subsystem of the tel ecomunication system 1. A nethod
of accessing service resource items for use in respect of setting up bearer

channel s throgg St seSiA irés ?@Emtm(g
i ncl udi ng the steg}s (ag Elgrow s1 oni ng a?ﬁf?gzzf onesiger er conne tJ’d to

a conputer nebmcmmblsa(m) whirobgli \a Switched ViekCommanicitichsi System,t fuid method
thereafter |ocatable on said conmputer network by corresponding URl's, said
conput er n8t wincluding the stepgpfal | y di stinct fromthe tel ecommunications

bear or channci®d T HPEIPOE %éﬁcﬁvé%ﬁaﬁrilif%?@g °eset phiet Aotk (i in
T e o ek PRSI SPREFIbGs el () PRS00
end-point entiti escdmputamnﬂwhta(ﬁe)bybmnespbnmnghown URls,vsaild ctgnwtanmtwmj:
bet ween each said predetern ned .code and the said
being oglcally distinct from the telecommunications system, and said service
10 resource items (49) relating to setup control for bearer channels (60) through said
telecommunications system with each said service resource item being associated
with a respective predetermined code (54), said predetermined codes being
distinct from said URIs and identifying end-point entities for said bearer
channels;
15 (b) — providing a mapping (55) between &ch said predetermmed code (54) and the
said known URI of the service resource item (49) associated with that
- predetermined code; and
(c) — utilising a said predetermined code (54) to access a corresponding said service
resource item by using said mapping (55) to determine the URI corresponding
20 to that resource item and then using this URI to access the service resource item
| (49) over said computer network (50).

2. A method according to claim 1, wherein at least some of said URIs are derivable
from their corresponding said predetermined codes (54) by manipulation according to
25 a function specified by said mapping.

3. A method according to claim 1, wherein'at least some of said URISs are derivable
from their corresponding said predetermined codes by look up in an association table
associating said predetermined codes 'a_nd URIs according to said mapping.

30 .
T : THIS SHEET HAS BEEN
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J :
URI of th ' esource. item associ ated with that predeterm ned code;
and (c) ﬁmm Hjﬂbumﬁ d predetermi ned code to access a corresponding
gaid serv MCC'g by using said mapping to deternmine the URI

corresponding to that resource itemand then using this URl to access the
Service resource itemover said conputer Stwork 2. A nethod according to
claiml1, wherein at |east sone of said U are derivable fromtheir

OO g AL i oy M L300 B3 Bt s Fove

wherein at | f <ai .S i £ £ QmstDei: nondi
oa d predet e el MEvR oficied ' SicPidiuplite nefirk, ef ) iitving AcbAFRgRA"
sai d predet erdxiabast seAeL6ver ik ddihpgutétaRtvotk (30) te deteintinethe Baid RKcorrésponkding

according to claim 3, wherein said association table is held on at | east
one dat abase te¢he/said predetermined codesédd) conput er network, step (c) invol ving
accessing 55 sai d dat abase server over the conputer network to determ ne
the said W corresponding to the said predetermned code, 5. A nethod

according to gl i"@ﬂﬁ]? %@,ﬁgg}nwlﬂ lieﬁﬁx? : aﬁjﬁgg&e&ig didud ded
byaDNS—typeszaiﬁs ripute abase‘g;‘/’vs emlgarll&\%ﬁléé%bggl Rl s are ?‘éld I n
records assogjyai PNSY diswibatedi databaseTeysterh & evhich sdi¢ TURI dre hekl iorezdrds
nanmes, by which.the records can be retrieved, step (c) .involving -

transl ating sasotigtedowithagesperéve names, iberein sefored tosavdemaig names, by which Higne
and using this JoMBl belaiRvid step'(c) &VSiving translating said predetermined code (54) into
10 a corresponding said domain name and using this domain name to retrieve the URI of
the required service resource item (49) from said DNS-type distributed database system.

6. A method according to claim 1, wherein at least two said service resource items (49)
are located at the same URI, the said predeterinined codes (54) of these service resource
15 items including respective relative-resource-identifier (RRI) values that are used at the
server (51) holding the service resource items to identify the required resource item

amongst the service resource items at the same URI.

7. A method according to any one of the preceding claims, wherein said switched
20 telecommunications system is a telephone system and said predetermined codes
comprise numbers from at least one of the following categories:
o~ the telephone number of the calling party; '
—~ - the telephone number of the called party.

25 8. A method according to claim 1, wherein said switched telecommunication system is
a telephone system, at least some of said predetermined codes (54) being called-party
telephone numbers and serving to retrive service resource items (49) that are t_he current
telephone numbers of the called parties. ' '

30 9. A method according to any one of the preceding claims, wherein at least one said
service resource item (49) is service logic which is executed by the corresponding server

This Sheet Has Been Replaced - THlS STEET H'A . |
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the URI of the required service resource item from said DNS-type

di stri but ?ﬂmﬂ K : jagn 6. A nethod according to claim1, wherein at
Iseast two "ﬂ mmmmﬂ urce itens are located at the sane URI, the said
predet er mi ded®cobles* ofs t hese service resource itens including respective

retative-resource-identifier (RRI) valuesgkhat are used at the server
hol ding the service resource itens to identify the required resource item

anongst the sgryvice,resource Jjt at the same URl . 7. A net -g{rﬁr;g
[0 clal m 1. viabl s v ECshfec A The Shont 4R Pt etig Spiid B bRl .
system and s ﬁg,pfog @ap&ddﬁﬁﬁg;g B8'¥Bhtrsle Nunbers fromat |east one of
the follow ngén teggﬁg{s: - - e teftgghog%aﬁunber of the calling party; -

t he tel ephone nunber of the called party. 8. A nmethod according to claim1,
wherein said swtched tel ecomuni cation systemis a tel ephone system at

| east sone ofl0s A metheshaocerding tanyneofiths preceding elaimsa wherein plsast one saidber s
and serving to retrieve gservice.resource  dtens that are the.curren .

Tl ephone bR 5ot R0 (48 s o5 adEble seifion it whief sppR bRt sB5isred i, 1
wherein at | eRwnl fPind 3 ‘?%{.l ' : &l otagfel seib beh 1S
executed by the c%??%sponc??%sylgg%% upgﬁgﬁ aE%aZssed wiltsﬁﬁpcrfgﬁ?ggult of

this execution being returned to the accessing entity for use in

bear er - channel. setup control . REPLACENMENT SHEET 56 . )
11. A method according to any one of the preceding claims, wherein at least one said

service resource item (49) is downloadable service logic which upon being accessed is
10 downloaded to the accessing entity for execution in bearer-channel setup control.

12. A method according to claim 1, wherein said computer network (50) is generally

accessible to users of the telecommunications system.

15 13. A method according to any one of the preceding claims, wherein said computer
network (50) is the Internet. '

14. A method according to any one of the preceding claims, wherein.said switched
telecommunication network is a PSTN.

20 |
15. A method according to any one of claims 1 to 13, wherein said telecommunication
system is a private system including a PABX with which said service control system (42)
is associated, and wherein said computer network (50) is a LAN.

25 16. A method acéording to any one of the preceding claims, wherein said URIs are
URLs and/or URNS, and said server (51) is an HTTP server.

17. A method of accessing service resource items (49) for use in respect of setting up
bearer channels (60) through a switched telecommunications system, said method

30 including the steps of: ITHIS SHEET HAS BEEN
REPLACED
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i0. A ne claim1, wherein at |least one said service
resourcelﬂﬂm mmnml e service data which upon being accessed is
downl oad e mccoessing entity for use thereby in bearer-channel setup
control. 11. A nethod according to claiml1l, wherein at |east one said
service resource \itemis downl oadabl e serﬁ?ce | ogi ¢ whi ch upon being
accessed is downl oaded to the acceSS|ng entity for execution in

bear er - channe) setup .confrol,, _ 2?‘3 accord ng to any one of .clains

1,15, or 21, @her ATAVISIQNME: F‘hPI";P LOMYPURICHIOR o 5

of the tel ecomuni | t ein
sai d conputer net \ﬁﬁ?&h@ﬂﬁgﬁlaﬁ%@géfﬁﬂgﬁéﬁg%%@? é&tbo M of
the preceding cl aiviich s¥iit€hs aredodcitable dn-ARTconfufs omttinnizadd (60),lsaids a
PSTN. 15. A nethod according to any one of clainms 1,15, or 2 wherein said

t el ecommuni cat i on computenneétwosk being lngically slistinct firanthé wcammxcatmmsmh
sai d servige control, systemis assqci at r1d wherein s
hetwork iS5 a LAN 44 sa S?m%asmmsré @mwwpmatﬁ%&gﬁ%vﬁﬂ@are.

URLs and/or URNSs, é %a%h rgsfource
accessi ng servi ce @@sour s%(?ems or Lse |n r spegl sesﬁl ng up bearer

channel s through gteg dnssdﬁatsd)rwmla:&upwﬁv@gﬁmmﬁaddmmd), said
“including the steps of: (a)- provisioni ng an HTTP server connected to a

conput gr _\iﬁmﬂrj‘ni c@zemmmdwmfs (ﬁ)ab;pﬂ& ranmtﬁom suérlmpwe UREanddaclhudings at
St e g

2yst em ysal hccosrlrg:EF@IF‘t’g mﬁﬁﬁ?@ﬁ%@ﬁﬁﬁm S{'fl ngwcprom
the tel ecgymuni caig %ﬁwﬁéﬁﬁrgﬁ%ﬂnﬁ@%a@ﬁﬁgﬁgﬁt F‘ﬂ@é‘feﬁ@mh&ﬁ%&?hﬁ@aﬁﬂ to

setup contr ol for earer c ecomuni cati ons system
wi th each .

(b) — providing a mapping (55) between mh said predetermined code (54) and the
said known URL of the service resource item 49) associated with that
predetermined code; and

15 (c) — utilising a said predetermined code (54) to access a corresponding said service
resource item by the substeps of: '
° ' (i) - using said mapping (55) to determine the URL corresponding to that
resource item,
(ii) - usingtheURLdetﬁminedinsubstep (ii) to access the HTTP server (51)
20 ' holding the required service resource item (49) over said computer
communications system (50); and
- (iii) -. using the relative-resource-indicator (RRI) part of the predetermined code -
(54) to identify the required service resource item from amongst the
service resource items held at ﬁxe same URL.

25
18. A method according to claim 17, wherein said telecommunications system is a
telephone system and said predetermined codes (54) are personal numbers associated
with individual telephone users, said service resource items (49) being current telephone
numbers where said individual telephone users may be reached.

o . | THIS SHEET HAS BEEN
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: . APIILT 5
said seryice resource item being associated with a respective prg_qupérm’ Qed
code, »:sai d pred codes being distinct fromsaid URL and Y

i ncl'tfdi ng r espedt RERLAGEMENTVEHEESur ce-i dentifier val ues usa ﬁ to 1i entify
a required said |sqrvice—resotree i|tem BAongst Mﬁlegﬂs isheet 5, Juie b at

t he _sane URL; an D)A 5- I,L1sihmg{a said predetermn ' S a
correspondi ng sai &g\f*@i‘éﬁo ree itemby the substeps of: (]
translating at lfeast_a.part of §he uredeternined code :l r‘ I-.““!“\“‘
corikesponding t@ that resource item (ily,s,4Si NG the es in

substep (ii) to* erver g the required service
resource itemover said conputer communications systemand (iii) - using
the relative-resource-indicator part of the predeterm ned code to identify
t he requi r ed IseAvinethodesfHarcessing ssrvice aesourasridens forcusscinyfespect of GEHiNg W ens

hIdtch URL. . A net hod gél 1 ?H] i .
tgl ecgm"run?c' amﬁsci@g%lgm%ur@ tagﬁgﬁﬁbﬁc ;q% i .C @@ﬁl %%gr rﬁ%h‘gd
codes are pefigé My REsofassoci at ed with i ndividual tel ephone users, said

service resource itens being current tel ephone nunbers where said |
i ndi vi dual t d®ephd@mevisioning #talpapconecsaryrrdconnected taed [FoMPHICE Nebverk Withce ai m

17, wherein sub-stgp.iR) O sekvicd rhathcaiths O Ofe RGedi! RELAHITBH QLS
computer network by corresponding ksewa~URIs, said computer network
being logically distinct ﬂém the telecommmumications system, and said setvice
resource items relating to setup control for ‘bearer channels through said

telecommunications systern"with each said service resource item bemg

associated with a respective predetermined code said predetermined codes
being distinct from said URIs and identifying end-point entities for said bearer
channels;
" (b) ~ providing a mapping between each said predetermined code and the said
newn-JJRI 'of the service feSource itcm associated with fhat predetermined f
code; and ’ | ' N
(c) — utilising a said predetermined code to access a corresponding said scrvice_
| resource item by using said mapping to determine the URI corresponding to
that resource itcm and then usiﬁg this URI to access the service resource ilem
over said computer network
2. A method according to claim 1, wherein at least some of said URIs are derivable
from their corresponding said predetermined codes by manipulation according to a
function specified by said mapping.

3. A method accdrding to claim 1, wherein at least some of said URIs are derivable
from their corresponding said predetermined codes by look up in an association table
associating said predetermined codes and URIs according to said mapping.

4. A method according to claim 3, wherein said association table is held ou at least

one database server connected to said computer network, step (c) involving accessing



-- re sai d predeterm ned code correspondi ng
substant " "mmum mani pul ati on of said predeterm ned code

accordi ng+toca prade ned function: --look up in a locally held
associ ation table associating said pre®9erni ne§ubstitufe Ju in

an associ ation table associating said predeterm ned codes and URI's, said as
sociation table being held on at |east one database server accessed over
sai d conput er saut wiatdbase sefir26ver therresthputen aretwobkndo tdeterininen the, said eURI n

t hesservice resource .itemacce seeg in st is one of: the foll ow ng: -
downl oadabl e SOFeFRQRANGtY tﬁ aid Sﬁg‘gﬁ% service logic. 21. A method"

according to claiml. V\/nerel n said conputer network is the Internet and
said switched tel ecommuni cation network is a PSTN. 22. - A method accordi ng

to claimai, wisrehmethed acegrding tooclaie d, whterdin saidsatr lmﬂeomdambnscssm@ys\tsem
fth t ched t th | t ,0f th

service r esourRvied BIRPNS Gbs ARG, Stnae Rty o vt G TS R Reta T "
setting up a hesdrds a8svRiuiel withl Reiative) Aahes, (6 refeliRE ABTASNddTAdih GdnedY Byem

23. A nethod according to claim1, wherein step (c) is _carried out.by a
conput er that VhichihmEcerds qan beprticvedstapelc) mo&mtamlmgssamﬂquﬁf@mw@m

the swtched co4e into a comesponding said domain name and using this domain name to retrieve
the URT of the required service resource item from said DNS-type distributed
databasc system.

6. A method according to claim 1, wherein at least two said service resource items
are located at the same URJ, the said predetermined codes of these service resource
items including respective relative-resource-identifier (RRY) values that are used at the
server holding the service resource items to identify the required resource item

amongst the service resource items at the same URL

7. A method according to clain; 1, wherein said switched telecommmumications system
- is a telephone system and said predetermined codes comprise numbers from at least .
| one of the Tollowing categories:
- - the telephone number of the callmg party;
© —~  thetelephone nnmber of the called party.

8. ‘A method according to claim 1, wherein said switched telccommunication system
is a telephone system, at lcast some of said predetermined codes being called-party
telephone numbers and serving to setsiveretrieve service resource items that are the
current telephone numbecrs of the called parties.

" 9. A method according to claim 1, wherein at least one said service resource jitem is
service logic which is executed by the corresponding server upon being accessed
w1th the result of this execution being retumcd to the a,ccessmg entity for use in

bearer-charnel setup control. REPLACEMENT SHEET
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REPLACE

t el econmuni cati ons |sy; 1 Pk |4 of said access to the service .
r ) gng .dassed by saidjcenputer to a service control subsystem
Jmﬂnmlmm“ﬂmgl edon®BndUNt19%hs [ syst em whi ch thereupon uses t hat 3””
i séttitng"ups a *bedrdr channel thr¢ughSbhe swi SubsHtute shee AIRE

system 24. A methqd of accessSTng Sefvice resource itenms for use in respect
of setti ng up bear 6 a switched tel ecommuni cati ons system

sai d service rt&odrmethod aseording taclamolsiveherein at laast one said serxics sespurce dishisct ed

cor respondi ng DTABedeL RS A WA BR Bl sl P iC BRHISAGRT) M beiiing,

t el econmuni cat entity forpst errebyrin bearercctmenel isetap caxstmoly ce itenms relating to
setup controlling for bearer channels through said tel econmunications
systemwi th each said servce resource item bei ng, associated with a

respective prdgf emuaadd ewémﬁgmlﬂmpwefmmaqe@odwsﬁwmﬁcdmawmﬁri@m
said URIs and identif 5 ng end- EQOI nt entities for said bearer chagnnel: said

met hod i ncl udi Agvele °36‘F°°u gi¢ SrkHep wpomi bripg ageserhinde ed doatheess
a correspondi NG i:%?gn&% 1_;;%# fanslating at least a
part of the predeter e |nto ot 1c%er eqs%?)lg%dl ng to that resource
item and -- using this URI to access the serV| ce resource itemover said .

¢ 2@32%2?2?5&3@@&&#&2&@&%“@@&&@&%&% Bons gl i, el et

provi di ng serVigAp@erhd@bikis géhd&ﬂliﬁk@éssﬁie to users of the telccommunications system.
13. A method according to claim 1, %:herein said_ compuier x;elwork is the Irrtmt.

14. A method according to any oné of the preceding claims, wherein said switched
telecommunication network is 2 PSTN.

15.. A maethod according to any ggg" of claims 1, 15, or 2lélaim=-t, whercin said
telecommunication system is a:private system including a PABX with which said
~ service control system is associated, and wherein said computer network is a LAN.

16 A method according to claim 1, wherein said URIs are URLs and/or URNs, and
said seryer is an HTTP server. -

17. A method of accessing service resource items for use in respect of setting up
- bearer channels through a switched telccommunications system, said method
including the steps of?

() -~ provisioning an HITP scrver connected to a computer communication system
with a plurality of service resource items at a ksewn-URL by which said items -
are locatablc on said bomputm: communication system, said compuler
communications _systern _sebwetk being logically distinct From the
telecommunuications systcm, and said service resource items relating to setup
control for hearer channels through said telecommmnications system with each
said service resource item being associated with a respective predetcrmined
code, said predetermined codes being distinct from said lmews~URL and



| REPLACEMENT SHEET -

a sevi ce. request, pajd method Including the steps of ‘ ‘MMM““ “‘)nl ng
utfer - communi cat i o

an HTTP server conpeft t 1999
plurality of servite rgghoﬁ’?,(':\gite hat are thereafter |ocatable on said
comput er conmuni caji | ry edpbndi ng ituten$ ne 1999

comuni cation system being |ogicallyjdistrict from t he tel econmuni cati ons

. system and access A

system and said Servi ggr%g urcela%I;' rfn‘ﬁﬁ{i NQ “fo s&gup confoao(? 1‘% a
bearer channel s, tfeqnin@sadlsdrvﬁaelxemwinmammgst thy séwivetresourctsitemshaette of
sai d subset of users, g:th fzach sai d service resource item being associ ated

wth a respectlveaﬁi“’e ned code Wmch is related to a menber of sald
subset of usgix ! -

and (b) - -p

control subsyst erievw-URioeithecserdsa-rese o itinted-peedelernines
‘service - request jncl d| ng a sai d predeterm ned code causi ng sal d
service control sﬁﬁeﬁﬁ%mto access a correspondi ng said service resource

item by the Sl QiFSsiRS ‘a $aid préRRSMHd bR tol fReds 2 cBRESpoliing"Guid service
predet erm ned code into the URL- corresponding to that resource item (i.i)
n

- using the URL dmmﬂ%hwﬁs%twﬁofl) to access the HTTP server hol di
the required servt ) TP, I :
service resource

g

| gugséyst em

{asfinkeststenning nﬂiﬁgwmdtcé‘seﬂrceltem,
t el econmuni cati ons,.a system towar ds the correspon n‘% menbe ai d subset
of users; the netfdd f BEegdhe DRjog %Hbﬂhﬁ%l’m |4?§e§§ft 58P e

resource items held Onholdmg the required service resource item over said computer
. communjcations system and _

(iif) - using the relative-resource-indicator part of the predetermined code to

identify the required service resource item from amongst the service

resource items held at the samc URL. |

18. A method according to claim 17, whercin said telecommunications system is a
telephone system and said predetermined codes are personal -numbers_associa.ted with
individuat telephone users, said service resource items being cmrent telephone

numnibers where said individual telephone users may be reached.

19. A method accordine to claim 17, wherein sub-step (b)(i) is effected by @ of the,
following methods; o
- direct ing_where said predetenmined code correspondin
substantially o said. URL, s
maupipulation of saLd predetlermined code according to a predetermined .
fupction;
— look up in a locally held association table associating said
- predetermined codes and URLs;
— look up in an association table associating said predetermined codes

and URls. said aseociation table bei eld on at least

server accessed over said computer network,



t he HTTP—seeveL—by—#enbeLs.of sai d subset of users by HTTP-protocol access
over the E iﬁuter comruni cati on system 60 26. A nethod of providing

servisce | ! hed t el ecommuni cati ons systemthat includes a
service &h for provi di ngger vi cSubstitute shasin B Jumept999 a
service request, said nethod including the steps of: (a) --provisioning an
HTTP server connected to a conputer conmmunication systemwith a plurality
of service resource itens at an URL by which said itens are |ocatable on
said conputer e
bei ng | ogi cal | y=
resource itens T

to a subset of

each sai d service resourcz.;jbi | ole
predet er m ned code ' shber -of said subset of users, is
distinct from said URL, dodyloadébleesvisgeiladiat i ve-resource-identifier val ue
usable to identify the Servi ce resource i t em anongst the service resouce
items at the same URL; and (b) - prOV|d|ng HTTP .access to sald HTTP server
from said servgte A e acs ot toed egin $did campiier netwy e Int
subsystcn1rece|V|ng a sald se vi ce reouest i ngl uding sai d predetern1ned
code, causi ng s&idises i Y - e a correspondi ng said

service resource item’ by the _ _ I
rding to 1. wherein step (c) is carried out by a service
control subsvstem of {he switched telecommupications system, the result of said

said service resource item by, [ REPLACEMENT SHEET |
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subst eps. of : (i) .-REPM%% ﬁHEETaﬁ | eas',t','a part ol Il I"I mmlmmned code
into the URL corjégsponding to tHatf resource item e URL
determned in s bsteOS(UMNt‘]Q')Qcc eqs the HTTP server | df n tﬁe fequired

service resourceg ift em using the |[HITP p©s$g ocol . ,Sr_(bstltl)tesheetn@Uume 1999
rel ative-resourge-Tnarcator part gf the predeternined code to identify the

requrred service resource. itemfrgm am)ng t the resource . itens held
at the sane the HecoBelBUlg I ISt &% e Bl ade into the URT.

service control SUbS¥%§%¥H§%m{r@£d¥§@§ anfP Of @ bearer channel :
t hrough the switched wards t he correspondr ng
aind ' 10 n o RS - . .

menber of said s

updati ng of said seryvi ce resource |tems heId onthe HTTP server by rrerrbers
of said subset of us = HTTP- pr ot ocol access over the corrputer
communi cati on system e '

25. A method of growdmg serwces in a public switched telecommunications system

that includes a service control subsystem for providing service control upon receipt of ;

a service request, said method including the steps of, o .

ovisionin ' an HTTP server connected to a computer communication §
with a plurality of service resource items that are thereafter locatable on said -
computer communication’ system by corresponding URLS, said computer
communication svstem bejng logically distinct from the telecommunications
svstem and accessible to 2 subset of users of the telecommunications system,
and said service regource items relating o selup control for bearer channels
through said telecommunications gvstem towards members of gaid subset of
ysers, with each said service resource jtem being associated with a respective

- predetermined code which is related to a member of said subset of uscrs and is

distinct from the co i of that item: and ¥

subsystem and, upon the service control subsystem receiving‘- 3 said service -
request including a said predetermined code. causing said servicc conirol -

subsystem_to access a_corresponding said_service resource item by the
- substeps of: . : . — SR .
(i) - _translating at least a paﬁ of the predetermined code into the URL-
o corresponding to that resource item,
" (ii)-_ using the URL determiined ig substep () to adcess the HTTP server
holding the ;egulrcd service resource item using the HTTP protocol.;
the accessed service resource item being thermon used by the service contral

telecommunications system towards the corresponding member of said subset
of users; “ A B
the mﬂh od further involving enabling updating of said service resource items held on
the HTTP server by members of said subset of ugers by HTTP-protocol access over
the compuler communication system,
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26. A method of providing services in a public switched telecommunications system

that includcs a service control subsystem for iding service control upon receipt

a service request, said method including the steps of:

(g) -- provisioning an HTTP server connected to & computer communication sxsleg..'
with a plurality of service resource items at an URL by which said items are
ocatable on said computer commumnication  Syst sai
comm unication system being logically distinct from the telecommunications
system and accessible to a subset of users of the telécbnimuﬁimﬁons system,
and said service resource items relating to setup comtro! for bearer channcls
through said telecommunications system towards members of said subsct of -
users, with each said service fésource itern being associated with a respective
predetermined code which is related to a member of said subset of users, is-

. distinct from said URL. and includes a relative-resonrcc-identifier value |

ugable to identify the service resource item amongst the service resource iterns
at the same UURL: and .

(b)_-- providing HTTP access to said HTTP server from said service control
ﬂbszsteﬁ and. upen the service control subsystcm receiving a said service
request inc;luding a said predetermined code, causing said service contro] -
subsystem to acccs_s".. 2 _corresponding _said service resource item by-the

."-"  substeps of*

(1) - tian '§_1§n;gg' at least a part of the predetermined code into the URL,
COLX to that resource item. '

11 - - using the URL determined in sub 1) to access the HTTP écrver.
oldmg the rmed service resource item using the Hjl:!jP motoco; "

identify the required service resource item from amongst the service -
resource items held at the same URL:
the agcessed servi ice resource item being thereupon used by the service control
subsystemn in controlling set up of a beare el through the switched
telecommunications system towards the comresponding member of said subset
of users; .
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the method further involving enabling updating of said gervice resource items held on
the HTTP server by membets of sa';id siubgct of users by HTTP-protocol access over.‘

the computer communication system. _
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